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Amag¢ ve Kapsam

Savunma Bilimleri Dergisinin amaci, savunma bilimleri alanindaki
bilimsel gelismeleri takip etmek ve bu konuda bilimsel arastirma ve uygulamalara
yer vererek alana katki saglamaktir. Ayrica arastirmacilar ve uygulamacilar
arasindaki etkilesimi kurup destekleyerek savunma bilimlerinin gelismesine hizmet
etmektir. Dergi; savunma bilimleri, yonetim bilimleri, uluslararas1 giivenlik ve
terérizm, harekat arastirmasi, harp tarihi, askeri egitim yoOnetimi ve savunma
bilimleriyle iliskili diger alanlarda nitelikli arastirmalar1 Tiirkge ve Ingilizce olarak
yayimlamaktadir. Dergiye gonderilecek makalelerin, derginin son sayfasinda ve
http://www.kho.edu.tr/akademik/enstitu/alp_ SAVBEN_dergi_anasayfa.html
internet adresinde yer alan “Yazarlar icin Rehber” béliimiine gére hazirlanip

gonderilmesi gerekmektedir.

Purpose and Scope

The purpose of Defence Sciences Journal is to contribute to the literature
by following scientific developments in defence sciences and creating a
communication environment for scientific research and applications. It also
facilitates interaction between researchers and practitioners in order to achieve
progress in the field. The journal contains qualified articles in both Turkish and
English languages in the fields of defence sciences, management sciences,
international security and terrorism, operational research, military history, military
education management and other fields related to defence sciences. Submissions
should be prepared in accordance with the instructions given under the section
“Author Guideline” on the last page of the journal and website at

http://www.kho.edu.tr/akademik/enstitu/alp_SAVBEN _dergi_anasayfa.html.
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Alparslan Savunma Bilimleri Enstitiisti Midiirliigii Savunma Bilimleri Dergisi Cilt
16, Say1 1, Mayis 2017 sayisinda yer alan “Arap Bahari Siirecinde Arap Birliginin
Degisen Rolii: Libya ve Suriye Orneginde” baslikli makale; Alparslan Savunma
Bilimleri Enstitli Kurulu, Savunma Bilimleri Dergisi Yaym Kurulu ve Alparslan
Savunma Bilimleri Enstitii Yonetim Kurulu kararlarinca yayimdan kaldirilmustir.

The article titled "The Shifting Role of The Arab League in the Process of The
Arab Spring: The Case of Libya and Syria" in the Journal of Alparslan Defence
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Barriers Faced in Effective Training Transfer: A Research
on Foreign Students

Enver AYDOGAN" ve Khalid Mutasim KHALFAN™
Abstract

Training is one of the frequently used strategy for introducing change, developing human
capital and improving organizational performances. However, the concern over training
initiatives has been and still is the transfer and use of training content to the work
environment as substantiated by literature from disciplines such as psychology,
education and management. The training transfer (TT) environment where training is to
be used is considered one of the most important determinant of TT as it either facilitate
TT or inhibits it. Therefore, the trainee’s positive perception of the TT climate has the
potential to positively facilitate their transfer of training content to the work environment
and vice versa. The purpose of this research study was to investigate the trainees’
perception of the factors at the TT environment that facilitated or inhibited (barriers
faced) the transfer of Turkish language learnt from Gazi TOMER to the relevant
environment. In the process, establishing the support that was received from the various
Human Resource actors at the TT environment in enhancing the general TT outcomes.
This was done with the believe that, the experience gained from this study would be used
in bettering TT initiatives in underdeveloped African countries where training projects
for poverty alleviation and sensitization of communities on development related concerns
have in most cases failed to bear fruits partly due to TT environmental issues. In a semi-

structured interview process, a total of forty former Gazi TOMER foreign students who
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undertook a Turkish language proficiency training between the year 2014 and 2015 were
individually interviewed. The findings suggested that, the trainees positively perceived
the TT environment leading to the transfer of Turkish language mainly as a result of the
support provided by the various Human Resource actors at the TT environment. Basing
on the aims of the TOMER training, there was a reported low transfer of academic
Turkish mainly due to training design problem, trainees’ characteristics and language
transfer requiring time to fully be transferred to the environment.

Keywords: Training Transfer, Work Environment.

Egitiql Transferipde Karsilasilan Giigliikler: Yabanci
Ogrenciler Uzerinde Yapilan Bir Arastirma

0z
Egitim; insan sermayesinin gelistirilmesi, orgiitsel performansin iyilestirilmesi ve
degisimi getirmek igin siklikla kullanilan stratejilerden birisidir. Bununla birlikte,
egitim inisiyatiflerinin odaklandig1 konu egitim iceriklerinin iy ¢evresine transferi ve
kullanmimu konusudur. Bu konuda egitim psikolojisi ve yonetim disiplinleri alanyazim
onemlidir. Egitimin kullamilacagi egitim transfer (ET) ¢evresi (Ggrenme ortami),
ET’nin kolaylastiricihgr ya da swurlayicihgr yoniiyle en onemli belirleyicilerden
birisidir. Egiticilerin (egitimde gorev alanlarin) ET iklimini olumlu algilamalart,
egitim i¢eriginin iy ¢evresine aktarilmasina katki saglamaktadir ancak bunun tersi de
miimkiindiiv. Bu arastirmamin amaci, yabanct (Tiirkce egitimi alan) o6grencilerin
Tiirkgeyi transferinde, dgrenme ortaminda ogrenmeyi engelleyen veya kolaylastiran
faktorleri (karsilasilan giigliikleri) nasil algiladiklarim arastrmaktir. Bu stiregte, genel
ET ¢iktilarimin arttrilmasinda ET ortamindaki farkh Insan Kaynaklar aktorlerinden
alinan destek on plana c¢ikmaktadwr. Bu arastirmadan elde edilecek deneyimler
gelismekte olan Afrika iilkelerindeki egitim transferi girisimlerinin iyilestirilebilecegi
umudunu tasimaktadwr. Yoksullugun azaltilmast ve toplumlarm gelismeye iliskin

duyarhiliklar adina egitim projeleri onemlidir ancak ET c¢evresindeki kogullar
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yiiziinden bazen basarisiziiklar da yasanmaktadir.2014-2015 yillarinda Gazi
TOMER'de Tiirk¢e Dil egitimini tamamlayan 40 yabanci Ogrenciyle yari-
yapuandirilmis goriisme yontemi kullanilarak bireysel goriisme gerceklestirilmistir.
Bulgular géstermektedir ki, ET cevresindeki farkli Insan Kaynaklari aktorleri
tarafindan saglanan destegin bir sonucu olarak temel Tiirkce Ogreniminin
kazamminda olumlu egitim transfer ¢evresi onemli bir unsur olarak algilanmaktadir.
TOMER érnegi ele ahndiginda katlimcilar, dilin ¢evrede tam olarak kullamlabilmesi
icin dil ogrenim zamanina daha fazla ihtiyag duyduklarim, katilimcilarin ozellikleri
agisindan egitim tasarim sorunu oldugu bu nedenle akademik Tiirkce transferinin
diistik diizeyde gergeklestigini ifade etmektedir.

Anahtar Kelimeler: Egitim Transferi, Is (Ogrenme) Cevresi.

Introduction

It is no longer a secret that we live in an information rich epoch.
Everything is changing and organizational environment is not an exception. The
ability for one to survive the turbulent environment of this knowledge rich age is to
constantly adapt; by renewing knowledge to fit the needs of the environment
through training, re-training and knowledge sharing. This is true for individuals
and organizations as well. As the nature of work changes, employees are
increasingly required to develop a wide, mutable set of skills that are essential to
the success of their organizations (Grossman and Salas, 2011:103). In the modern
era, successful companies tend to be those that continually innovate, relying on
new technologies, skills and knowledge of their employees. One of the best ways
of coping with change, innovations and even forging a way forward for an
organization is through training and learning. Therefore, the most important
contribution managers and their organizations in modern times needs to make are
simply to increase the productivity of knowledge work and the knowledge of

workers.
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The development of people as a crucial business strategy within
organizations became more prominent in the 90s. When companies realized that in
the global economy of today, leveraging the workforces’ talents and skills is the
chief means of staying competitive. This is because the importance once attached
to concrete material assets such as; buildings, machines, equipment et cetera as was
the case in industrial societies and economies has to a larger extent given way to
abstract assets such as knowledge and communication skills. As organization are
becoming learning organizations oriented and the economy is further becoming
knowledge economy.

To Senge (1990:9), learning organizations are places where; people
continually expand their capacity to create the results they truly desire, new and
expansive patterns of thinking are nurtured, collective aspiration is set free, and
people are continually learning how to learn together. In summary a learning
organizations in this view involves the famous five disciplines of systemic
thinking, personal mastery, mental models, shared vision and team learning. This
in away portrays an organization as an open, holistic and systemic process of
decision-making and management. In fact, it is an organizational adaptation
mechanism of managing the volatile modern organizational environment.
Therefore, in a learning organization, training is seen as one of the systemic design
to create human capital (Noe, 2010:202). This makes training a critical, part and
parcel of modern organizations.

Training is an eclectic subject that cut across many social science fields
like Education, Psychology and Management (Leberman, 1999:12). The aspect of
HRM that deals with training is called HRD. In HRD, training occupies a central
role in equipping employees with new skills to easily adapt to the volatile modern
organizational environment. Training can be considered as a systematic acquisition
of knowledge, skills and attitudes that together lead to improved performance in a

specific job area. This consists of what the employees need to know, do and feel in
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order to successfully perform their jobs. In this sense, training focuses on
producing permanent cognitive, behavioral changes and critical competencies for
job performance (Grossman and Salas, 2011:104). What this actually means is
training can be used as a medication to treating employees work related ailments
by adding value to their intangible assets (knowledge workers) that all far-sighted
companies have realized are an integral part of fully understanding the
performance of their business. The critical role given to training of developing the
Human Capital (HC) of organizations to meet the flexibility of the modern market
has made training a multi-billion industry. As organizations in the United States of
America spends over $125 billion on employee training and development annually
(Grossman and Salas, 2011:103; Blume et al., 2010; Holton et al., 1997:95). In
another report, 90 percent of private organizations offer some form of formal
employee training costing more than $56 billion per year. If that is added to
informal on-the-job training activities of the year, the investment on training can
probably be around $200 billion annually (Hunter-Johnson, 2013:3; Bharti,
2007:24). In fact, on average, companies’ recent expenditures on training stand at;
$1,103 per employee for about 28 hours of training for every year (Dessler,
2013:247).

1. Importance of Effective Training

The huge expenditure on training demonstrates intent from companies or
organizations to realize an acceptable Return on Investment (ROI) from training
programs. These returns may include; the development of a high performance
culture, productivity improvements, innovation and launch of new products or
services, achieving better levels of service delivery to customers, or the extended
use of Information Technology (IT) or other forms of technology. In short an

improved overall performance of an organization.
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Countries like Turkey are also investing heavily in training and
Development; to increase their market share, export their culture and create
avenues for knowledge sharing. The Turkish Government increased its spending on
Education from 7.5 billion lira in 2002 to 34 billion lira in 2011. This was the
highest share of the national budget given to a ministry. The number of universities
in Turkey has since then nearly doubled, from 98 in 2002 to 186 in October 2012
(Hosein, 2016). As a result, in 2014 alone Turkey offered scholarship to over
13000 foreign Nationals to study in Turkey (https://www.turkiyeburslari.gov.
tr/en/home-university/mevzuat/info@ turkiyeburslari.org) This number increases
annually.

This high expenditure on training by organization and countries alike
further strengthens the belief that training is an important aspect of today’s
organizational strategic goal of staying competitive. This is well elaborated by
Kanu, (2003:1) and Broad and Newstrom, (1992:3) who stated that, “the
foundation of national wealth is really people, the human capital represented by
their knowledge, skills, organizations, and motivations . . . education and training
are the primary systems by which the human capital of a nation is preserved and
increased”. This makes training one of the important avenues through which HRD
can contribute to the sustainable development of a company and a nation at large.

Despite the strategic importance of training, a poorly trained workforce can
lead to errors, injuries and even legal issues which can be extremely costly. For
example, reports from the United States of America estimates that $183.0 billion
are spent on employee injuries and deaths linked to deficient training practices
every year (Grossman and Salas, 2011:104). Therefore, training as important as it
is has to be tailor made towards improving a specific organizational objective and
should be well executed putting in mind the necessary training transfer goals.
Hence, no training should be undertaken without citing a business objective

(Armstrong, 2006: 607). A business case for training and development programs
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should clearly demonstrate how learning, training and development programs will
meet business needs since it is the business needs that holds priority in majority

training programs.

2. Transfer of Training (TT)

The new knowledge and skills gained in the course of training is
insufficient if the learnt capabilities are not used to improve performance of work.
It is of primary importance to positively transfer and maintain training in the job
context. Transfer of training or the extent to which the learning that results from
training transfers to the job and leads to relevant changes in work performance
(Grossman and Salas, 2011:103; Baharim 2008:2; Cheng and Ho, 2001:103;
Baldwin and Ford, 1988:63; Foxon, 1993:131; Williams, 2008:3) is such an
important aspect of training that without it, training is considered more or less
useless in a business sense. Therefore, for any training to benefit an organization,
the individual and the economy, there must be a positive transfer of training
knowledge, skills and attitude to the work context.

Despite the importance of training transfer to the success of a training
initiative, research from evaluation of training has consistently shown that, there is
little impact of training on the job in terms of TT and ROI (Khan, Mufti and Nazir,
2015:198; Wen and Lin, 2014:84). With most researchers reporting that as low as
10-35% of knowledge learnt is transferred a year on after training (Hunters-
Johnson, 2013:4; Grossman and Salas, 2011:103). Researchers have generally
agreed that training fails to significantly impact on work performance because it is
either lost with time or not transferred to the relevant work environment (Kanu,
2003:3). The explanation for this poor transfer of training knowledge, skills and
behavior can be found in the Training Design, Trainees’ Characteristic and the
Work Environment as postulated in the 1988 Training Transfer study by Baldwin
and Ford (1988:65) (Ford and Weissbein, 1997:22; Hunters-Johnson, 2013:4).
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Broad and Newstrom in 1992 also postulated a similar model and many other
training researchers agrees with them on this model. This training transfer model

can figuratively be represented as below.

Training Input Training Output Conditions of Transfer
Trainee Characteristics
e Motivation 1
o Ability = |jmmm—————— = 4 :
e  Personality 2 : :
: I
. . |
Training Design L 2 4
e Principles of . | Learning 6 Generalization
learning and d Maint
) e ——— _ == =—wp| 2nd Maintenance
e Sequencing Retention
e Training content
4 4
1 |
: 3 I !
Work Environment i i
e  Support 1 :
e Opportunity to use ~ [=======—=—— ! S I
training e e e e e e e e -

Figure 1. A model of training transfer process (Baldwin and Ford, 1988:65)

In order for any training program to gain success or transfer of training to
take place, trainees must apply, generalize, and maintain new knowledge and skills
across different situations, resulting in improved performance at the workplace
(Bharti 2007:1, Baldwin and Ford, 1988:64; Ford and Weissbein, 1997:22). Hence
the aforementioned element of Training Design, Trainees’ Characteristic and the
Work Environment have to be aligned to the training transfer objectives because
they do influence training transfer. Attention should be given to every aspect as an
oversight in one of the three elements can cause a malfunction in the training

transfer process and lead to the failure of the training initiative. As the success of
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any training program hinges on the amount of training transferred into the work
reality through generalization and maintenance. To that effect, Laird (2003:207)
and Ford and Weissbein (1997:22) notes that, without transfer of training

knowledge, skills, behavior and attitude to the job context, training fails.

The Research Method

In this research, the intention was to understand in depth the perspectives
of the former trainees of Gazi TOMER in regard to the environmental support they
perceived to have received or did not received while transferring the TOMER
training. At the same time, the research will explore the meaning they; trainees,
gave to the support. This meant that, the research had to be approached in a
qualitative manner in order to explore and understand the individual experiences of
the former trainees without necessarily generalizing their experiences.

The Research Method Qualitative research method as employed in this
study; is an empirical research technique where the data gathered is not likely to be
numerical and often theories are generated from it. Qualitative research therefore is
more interpretive in nature; it seeks to interpret the experiences of others in the
context of the research rather than attempting to quantify their reaction to an
experience (Dey, 1993:3; Babkina, 2014:62). In an ideal situation, a comprehensive
investigation of the effect of support systems or training transfer climate (TTC) on
TT outcomes, should include a separate examination of the conditions in the
periods before, during and after training in an organizational setting. This is done
in order to establish the varied individual contribution to TT outcomes in these
stages. As the case for any research, there are always limiting factors to a fully-
fledged research design. In this case, the purpose (an academic research), available
logistics, time and organizational convenience dictated that only post training

measures without equivalent be examined as the appropriate design.
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Consequently, the approach used for data collection was a semi-structured
interview. Which means that the nature of the research was qualitative. The semi-
structured interview sought to gather information pertaining to the trainees
experience with the TTC in the period after training. However, some retrospective
probing questions on the conditions in the periods; before and during the training
were incorporated. This was done to ascertain the effect of those stages to the
general TT outcomes. A total of 45 participants where sampled for the interview.

But only 40 turned up and were individually interviewed.

Population Sample

Samples as well as sampling strategy in qualitative research are chosen
based on the nature of the research (Patton, 2002:45). However purposive sampling
dominate most of qualitative research. The one for this research was not an
exception as the nature dictated that purposive sampling be used. That is to say,
participants were selected based on their ability to generate useful data in regard to
the research study (Patton, 2002:46). The difficulty of determining sample size in
qualitative research is well articulated in the literature (Babkina, 2014:67). In most
cases the sample size in qualitative research is typically small but enough to get the
most important ideas. To ensure that this sample was credible and covered the main
interest groups, a maximum variation sample strategy was employed as seen in the
grid table below. This involved selecting key demographic variables that were
likely to have an impact on the participants’ view of the topic at hand (Devers and
Frankel, 2000:265).

As earlier stated, the sample for this research was drawn from the Gazi
TOMER’s Turkish language proficiency grogram’s former trainees who completed
in the academic year 2014 and 2015. A sample population of 45 people were
drafted for interviews for this research. This represented 30% of the total sample

population of about 120 trainees. However, only 40 people responded positively
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and were consequently individually interviewed. The remaining 5 people cancelled
the interviews for varied personal reason which were respected by the researcher.
Ideally it is advisable, in any qualitative research to keep interviewing until, in the
analysis, nothing new comes from the data or one reaches a point of ‘saturation’.
However, just like in any other research, there are always limitations which makes
doing that impossible. This particular research being an academic research and
self-sponsored, was limited by time frame and logistics. In terms of response rate,
it is suggested that, a response rate of less than 50% is always inadequate (Babkina,
2014:67). As for this research, the response rate was 90% (40 out 45 drafted

participants).

Data Collection Procedure

The data collection technique or method utilized in a qualitative research
study are either: an interview, observation or oral data among other techniques
(Patton, 2002:342). However, the type of interview employed in this study was a
semi-structured interview. This means that the interviews were conducted on the
basis of a loose structure, with a topic guide. The questions asked were open-
ended; defining the area to be explored (Patton, 2002:342; Babkina, 2014:65;
Edwards, 2013:98). The aim of this method is to; allow the interviewer to probe
more deeply into areas of interest and raise issues of concern to the interviewee that
may not have been covered in the question guide but completely relevant to the
topic. This ensures a deep exploration of the participants’ individual experiences
hence enabling the researcher to make a general assessment of TT phenomenon

from the perspective of the trainee’s experience (Patton, 2002:349).
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Interview procedure and administration

The researcher made sure that the data that was to be generated was
reliable and valid by adhering to the ethics of interviews. This means that both
researchers and users of the findings can have confidence that the findings reflected
what the research set out to answer, rather than reflecting the bias of the researcher
or of a certain group. The process was documented making sure that the outcomes
of the research were: reproducible; systematic; credible and transparent as
explained below.

The participants were informed of the research design and purpose of the
study prior to the interview day. They were also assured that, their participation
was voluntary and any decline to participate had no repercussion at all. A consent
form along with the interview guide were sent several days before the actual
interview day. The actual interview was scheduled for 20 minutes to an hour
depending on issues that spontaneously came up in the process of the interviews.
The interviews were recorded with the consent of the interviewee. After each
interviews session, the recording was replayed for the interviewee to make any
clarification. To protect the identity of the interviewee, the recorded audio was
coded without any information that would obviously link it to the identity of the
interviewee. The audios were later on transcript by the researcher, ready for
annotation, coding and theming. All respondents also were coded a code name (e.qg.
P-15F).

The researcher as always began the interview session by establishing a
rapport with the interviewee before gradually introducing the topics of concern in
the interview. The interview guide questions were structured in a logical manner,
so that during the conversation the main objectives of the research appeared
spontaneously. The questions of the interview were organized in accordance with

the research questions sequence and the theoretical structure of the study. All the
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guestions were prepared in considerations of important elements such as; time for
discussion of each question, expected area of analysis during and after the
interview, measurement criteria and main theoretical findings. The complete
interviewing exercise of the 40 participants took approximately three months; from
March 2016 to June 2016. This was because of the busy school schedules of the

various participants who happened to be full time students.

Instrumentation

In view of the interviews, the instrumentation was constructed around the
factors influencing TT and the research assumptions as seen in below. This was
with the aim of ensuring that, the interview sessions generated data that were
related to the research question postulated earlier. The interview guide content was
majorly constructed to measure the general work environmental factors of; Job
autonomy and work load and TTC specific factors such as: Support systems
provided by the management of YTB and university professors, peers, colleagues
and social link within the community; opportunity to use training; sanction for not
using training; personal outcomes for initial attempt to use training; accountability
mechanism and acceptance to change or resistance. At the same time to establish
the general TT factors at play like training design and trainee characteristics and

how they combined to contribute to the general TT outcomes.
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Table 1. Instrumentation of research question and research assumption to research

concern.

Research question 1: Does the positive perception of the TTC by trainees
enhances TT?
Assumption 1: Positive perception of TTC by trainees enhances TT.
e  Supervisor/management support
e Peer support
e Technological support
e Opportunity to use training
e Supervisor/management sanctions
e Personal outcome positive
e Personal outcome negative
¢ Resistance and openness to change

e Accountability

Research question 2: In the perspective of the trainees (students), what do they
perceive as support within the TT environment (University and places of residence)
that has facilitated the TT (Turkish language) learnt from Gazi TOMER?
Assumption 2: If trainees perceive availability of support within the TT
environment, they would likely transfer the training. Support from:

e Management of YTB,

e Professors,

e Peer and colleagues or course mates or social links within the community

e Technology

Research question 3: What factors do the trainees (Students) perceive as
inhibiting TT (Turkish Language) within the TT environment (University and

places of residence)?
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Assumption 3: If factors exist to encourage the application of training content
within the TT environment then transfer of training would likely occur. Factors
such as:

e Perceived opportunity to transfer,

o Early success experience; personal outcomes both positive,

e Auvailability of opportunities to use training content at the TT environment,

e The frequency of training content use in the environment

e Contribution of training to career and future job opportunities,

e After-training activities to support learning.

Research question 4: What do the trainees (students) think could be done by the
various stakeholders: management of YTB, Professors, peers and colleagues and
social links within the community to help them overcome the impediments that
hinder the successful use of the new training content learnt from Gazi TOMER
training?
Assumption 4: If the trainees perceive availability of support within the TT
environment from the various stakeholders: Colleagues, social links, management:
YTB and university Professors, they would likely transfer the training. Support in
terms of:

e Reduced pressures from work load,

e Time and resources management,

e Supportive organizational culture

e Organization preparation to embrace change,

e Reward systems that support training content usage and sanctions,

e Supportive social reaction to training application within the TT

environment.
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Data Analysis

The analysis of qualitative data is often seen as the most difficult part of
the research exercise. This is because it entails reading and re-reading, annotation,
theming and coding. More laborious indeed is the exercise of making meanings out
of all the phrases and themes that come out of the above exercise. There are many
different ways to analyze qualitative data. The most commonly used approaches
are descriptive thematic approach and in-depth narrative methods. As for this
particular research, a descriptive thematic analysis was employed.

Where the raw data transcripts were first read and then annotated. Then a
second reading was done to identify common issues that recurred. After which
themes were developed and then applied where applicable (Babkina, 2014:69;
Edwards, 2013:100). A factor category was used as a guide for the choice of
phrases for a theme. Where common themes appeared, a frequency count number
was given for the number of respondents who identified with that theme. Flagging
was used wherever there was opposing views to the identified themes. The
theming was done in relation to the issues that emerged from the raw data, the
literature reviewed and theoretical framework. This style is supported by Babkina
(2014:70).

Research Findings

The study’s assumed that: a positive perception of the TTC by the Trainees
positively enhances TT. In relation to this assumption, a research question that:

Does the positive perception of the TTC by the trainees enhances TT? In
order to get the required data, the following questions were focused on in the
interview sessions.

1. What is your view on the TOMER training you attended at Gazi
TOMER in terms of?
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a. Relevance to your stay in Turkey

b. Practicability in your area of study (Job)
C. The design of the training

d. The trainers

The above interview questions led to the emergence of the following
themes:

Theme 1: Basic verse academic Turkish

From the perspective of all the interviewed participants (40, 100%),
TOMER training was very important for their entire time in Turkey and even after.
As many said being able to freely converse with the natives gives them the freedom
to socialize and do personal every day activities without inconveniencing any one
for translation. It removed the language barrier that had hindered effective
communication. As P-15F one noted,

“....the Arabs say, knowing one more language makes you an extra
person”.

However, a recurring theme among the participants was that; despite being
able to communicate in Turkish, their ability to do the same in academic terms was
limited. As what was taught to them in TOMER was basic Turkish for every day
communication. They still struggle to grasp the academic Turkish which is
supposed to be the essence of the TOMER training; to give the trainees ability to
understand lectures in Turkish, write academic articles and thesis in Turkish as per
their programs’ language of instruction. Therefore, TOMER training met the
trainee’s basic social aim of communicating with the natives but did not solve their
academic communication aims fully. Hence relevant to social life but not fully
applicable to their academic study (60% applicability).

Another area of concern to the interviewed participants was the design of
the TOMER training. A part from it being basic without preparing them for

academic work, 70% (28 people) noted the long class hours did not give them time
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to internalize what was learnt in the day. The TOMER lesions would start at 9
O’clock in the morning to 4 O’clock in the evening. On reaching the dormitories or
place of residence, they have assignments to complete. This was nonstop, from
Monday to Friday with exception of public holidays. This according to them left
them extremely exhausted with little time to reflect and digest what was taught in a
day. As a result, 70% (28 people) said they only worked hard to pass the TOMER
examinations without learning much.

Within the design of the training, 24 people (60%) further noted that, the
Trainers should have introduced the basics of Turkish language in English and
gradually take them to full Turkish. This was not the case, as they were directly
introduced to Turkish. As a result, the first three weeks of TOMER to most
participants (24, 60%) were a waste of time; for they did not understood anything
and learnt little.

No interviewed participant showed any sign of dissatisfaction with the
training environment. As 30 people (75%) were full of praise to their trainers from
TOMER. As P-15M noted,

“I extend my appreciation to the TOMER trainers for the

job well done. Despite the curriculum being basic for me to

capture academic terminologies needed in my study department, |

would say the trainers were excellent in doing their job. They were

very supportive and friendly. They could take us out to socialize

with the community outside the TOMER environment. In fact I

would say they are the best trainers | have ever met. Imagine even

now | still keep in touch with them. They even urged me and my

colleagues to always seek for assistance with them for our Turkish

language related assignments.... I think I was in the best TOMER

in the whole of Ankara. If I am to rate the job done by the TOMER

trainers, I can give them 90 over one hundred.”
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2. In terms of time, energy, self-assurance and opportunity to apply
whatever knowledge and skills you learnt from Gazi TOMER. What is your
opinion?

Theme 2: Time constraints and workload

The theme of time constraint against workload emerged from most (30,
75%) interview sessions. The participants noted that, lack of time to practice
Turkish was due to the workload they had to accomplish within a limited time
frame. Although their academic works are supposed to be in Turkish language but
due to the importance they attached to the classwork towards their personal career
goals made them not to take the risk by doing them in Turkish. As M-14M noted,

“... the energy and self-assurance are there and they are

what drives me the most. However | feel there is no time for

practicing TOMER training to the university environment. To me a

language especially is an element of culture, so it requires time for

one to develop a full understanding of how it works and completely

gel with it. Time as a master’s student is what I don’t have because

| am expected to finish my course work within a year and begin

research the following year. This makes me prioritize my course

work over any other thing. As it is my course work results from my

various lessons that will determine my next level in education, so |

take it more serious and try to do it in the language | understand

better which is English since all of my professors do understand

English.”

Theme 3: TT opportunities

From the perspective of the interviewed participants, the training transfer
opportunity is plenty. Most (36, 90%) mentioned the fact that, being in the country
where Turkish is the commonly spoken language by majority of the population is

in itself a training transfer opportunity. In their study programs and places of
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residence, the medium of communication is Turkish which gives them plenty of
opportunity to practice and transfer. However the obstacle to transfer of TOMER
Turkish language is in the nature of their academic work which requires a well-
grounded reading, writing, spoken and understanding skills and knowledge of
Turkish language. However this was short in supply as the Turkish they learnt from
TOMER to them was basic and suitable for everyday conversation not academic.
40% of participants mostly PhD and Masters Students alluded to convincing their
professors to allow them do their class works in English hence failing to use the
opportunity to transfer Turkish language skills to their job appropriately. While the
rest majority (60%) bachelor students conducted their academic work fully in
Turkish.

4, How do you feel using Turkish language you learnt from Gazi
TOMER? When and for what do you use it? What would happen if you do not use
Turkish language skills you learnt from Gazi TOMER?

Themes 4: Sanctions and Punishment for none TT

Using Turkish as a medium of communication is by default because one is
in a Turkish speaking environment. However, the frequency of use is relative and
dependent on the number of people one speaks with in a day. Only 20%
acknowledged speaking Turkish throughout the day while the rest kept mixing
Turkish and other languages. Of the mixing group, on average 60% of their daily
speech was in Turkish.

There are no clear cut sanctions and punishment for none usage as noted
by the participants. The only punishment relates to poor score in class work which
may lead to stoppage of scholarship (by research time, none had been stop due to
poor results). As P-14M notes,

“.... There are no direct sanctions for failure to use

TOMER training but the systems check us; for instance if you

don’t put effort in spoken or written, it impacts negatively on your
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participation in class and final marks. The only direct sanction I
can remember is that when you fail to graduate from TOMER after
a year of repeating, your scholarship is terminated as a penalty
and this is so devastating. I feel YTB should not use TOMER
training as a prerequisite for scholarship but rather a part of the

scholarship services package.”

Summary to Research Question (one) Findings

All the three set of participants (PhD, Masters and Bachelor students)
agreed that the Turkish language skills given to them at TOMER was basic for
their academic life at the university which partially affected its transfer to the
environment. There was also a consensus on the inappropriate training design
affecting TT. Despite the existence of opportunity for transfer, it was not taken full
advantage of by mostly PhD and Masters Student trainees due to time constraints
and fear for failure. The result of these themes gives the impression of a negative
perception of the transfer environment. Hence agreeing with the first general null
hypothesis one that: a positive perception of the TTC by the trainees enhances TT
and the opposite is true. That is to say, a negative perception of the TTC by the

trainees negatively affect the TT.

Research Question 2 Findings

Research question 2. In the perspective of the trainees (students), what do
they perceive as support within the TT environment (University and places of
residence) that has facilitated the TT content (Turkish language) learnt from Gazi
TOMER?

5. In your view what nature of services do you get from: YTB, your

professors at the university, the community, peers and colleagues or classmates that
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are supportive to your practicing of Turkish language skills and knowledge learnt
from Gazi TOMER?

Theme 5: Professors’ support through extra assignments

67% (12 people) of Masters and PhD students who participated in the
interview session perceived high level of support from their professors in relation
to usage of TOMER training skills and knowledge in the TT environment. Whereas
only 41% (9 people) of Bachelor students reported receiving a positive support
from their supervisor towards transfer of TOMER training. As P-15F noted,

“..my professor was so supportive and encouraged me to
use Turkish language in my everyday communication. He kept
giving me extra assignments not related to my subject of study and
the class that he was teaching but more of Turkish literature. He
would give me books and suggest movies and films that | should
watch to improve my Turkish language and even promise to reward
me if | show much improvement.... After reading the book or
watching the Turkish film then | am tasked to explain the story and
emerging themes from the books and films in Turkish to my fellow
classmates. This gave me motivation to work harder despite the
time constraints and work load. | felt that | was being treated well
and this made me pass the professors lesson very well with good
marks beyond my expectations.”

However, a few participants who were majority bachelor students noted a
lack of care and support from their professors majorly as a result of the class
population which made it hard for a professor to keep a keen eye on each and every
student. As 22% (4 people) of master and PhD students did also report a negative
perspective as far as professor support towards TOMER TT was concerned. The

remaining 11% (2) maintained a neutral ground. A majority 45% (10 people) of
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Bachelor students reported negative support or lack of care by their professors’
towards TOMER TT. Whereas 14% (3) were undecided on this matter.

Theme 6: Availability of after training services by YTB through SETA,
ADAM and Gazi TOMER

YTB as the management of the scholarship program under which the

former trainees of Gazi TOMER in this study population were sampled, came up
with a range of service for former TOMER trainees to benefit from and enhance
their practice of Turkish language. YTB sponsored Turkish literature related
programs at SETA, (ADAM) and YTB premises in Hamamiind where these
trainees are given platforms to discuss and read Turkish literature books to sharpen
their skills and avoid relapse. They also sponsor a support program code named
support program at Gazi TOMER for masters and PhD students or trainees to help
them develop article and thesis writing skills using academic Turkish
terminologies.

However, the problem with the approach as noted by 60% of the
interviewees as being low attendance. As only 30% of the interviewed participants
reported participating in one of the programs. The failure to join the program is due
to the students being overwhelmed by their classwork at the university. M-15F
notes,

“.[d also join the SETA program sponsored by YTB
where, we were given extra Turkish literature lessons every
Saturday. | think a similar program are also done by ADAM in
Hamamiiné and Gazi TOMER, although I have not yet gone to
these other ones. | must confess that the programs is beneficial
except that few students do attend.”

Theme 7: Support from course mates in critical times

75% of the participant in the semi-structured interviews noted a perceived

support from their course mates at the university and roommates or friends at their
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residence. However 7.5% (17%: 2 masters and a PhD) student did not perceived
any support from course mates citing reasons that majority of their course mates
were working class who had limited time for socialization but occasionally offer
help on demand. B-14M had this to say,
“... my first week at the university was my worst days in
my life. I was full of enthusiasm to begin my lectures but all that
motivation and self believe disappeared like the morning dew after
the sun rise and was replaced with frustration as | could not
understand what the professor was saying because my Turkish was
not good enough. ... I was not exposed to the technical
terminologies in my Computer Science field. In fact the whole of
that first semester | went through a depression and was about to
give up just like few who went back to their country. It was only my
Turkish course mates who gave me courage to continue. They kept
on explaining to me what was taught in basic simple Turkish that |
could understand. | was also advised by my fellow international
students who came to this country earlier, to try read the same
topics in English for better understanding then go back and read
the Turkish notes given by my professors. ... So my work load was
like four times more than my course mates. Although it was time
consuming and energy usurping, there was no any other way. Most
of the professors | talked to about my problem told me there is no
way out. One even asked that were you not told what to expect
when you were offered the chance to come here. | had to continue
doing reading English first then Turkish notes for better grades
because if I didn’t then my scholarship would be have been
terminated along with my dream. Any way | am coping well now

and thank God my grades are not that bad and I credit my course



Barriers Faced in Effective Training Transfer: A Research on Foreign Students | 25

mates, roommates and some Turkish friends outside the school
cycle for their unconditional support accorded to me in those
difficult times.”

Theme 8: Community encouragement and praises

All participants interviewed perceived existence of support from the community
and social link within the community. They claim to receive a lot of positive
praises and encouragement from members of the community whenever they get
chance to speak with them on the bus, in the trains, in the markets and shopping
centers. They also claim that some community members are marvel by their ability
to converse with them after just a year and few months of learning Turkish
language. However 40% of participants noted that, they do get praises even when
they make grammatically incorrect sentences. This is because in the street
generally, people careless about grammar in speech. To them what is important is

the meaning conveyed and understanding.

Summary to Research Question (two) Findings

There seems to be a general perception of support provided directly by
professors and colleague or in directly by YTB through policies like after training
program. Although there are some isolated cases of lack of support or care which
always had other explanation, for instance the large number of students in a
bachelor classes which makes it difficult for a professor to take keen interest in a
particular students language flaws.

There was 52.5% of participants who perceive professor support. 30% only
attended the after training programs although 80% of the sampled population was
aware of the programs. 75% got peer, roommate, classmate and colleagues support
and a unanimous support from the community and social links. Coupled with the

Turkish speaking environment providing ample opportunity to practice. These
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factors lends support to the assumption that; if the trainees perceive availability of

support within the TT environment, they would likely TT.

Research Question 3. Findings

Research question 3. What factors do the trainees (Students) perceive as
inhibiting TT (Turkish Language) within the TT environment (University and
places of residence)?

9. What challenges or hindrance do you face in relation to the usage
of Turkish language skills learnt from Gazi TOMER within the university, place of
residence or the community?

Theme 9: Personality

Among the many themes that emerged from the interview, was personality
as a hindrance to transfer of Turkish language skills and knowledge from TOMER
training to the classwork. Here personality is used to refer to characteristics of
either the trainee or of others within the TT environment. The more social and
outgoing a person is the more the chance of creating conversation scenarios with
others and chance of practicing and transferring TOMER training. While the
opposite is true with less social personalities. As the results from the interviews
shows: 70% (13 people) of masters and PhD students were less social as compared
to the 40% (9 people) of Bachelors students as per the number of friends and social
activities they attended. The interviews also shows that female participants (60%;
11 people) were more outgoing and social than their male (40%; 7) counter parts.
M-14F notes,

“I don’t see anything stopping me from practicing

Turkish language within the environment apart from myself. As

you can see all around us people are speaking Turkish; from class

to our dormitories and the community which makes it a perfect

environment for practicing the TOMER training. But | think | have
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not given it my best because | feel practicing Turkish takes away
my focus from my classwork. ...Although I get a lot of support and
praises from friends and classmate about how good my progress
has been in the last one year and a few months. | feel they
exaggerate my abilities because the fact remains that my Turkish
language skills and knowledge is too basic for my class work.... I
think the only impediment here is myself.”

Theme 10: None empathetic professors

Despite majority (52.5%; 21 people) of the interviewed participants
perceiving professor support within the environment, a few (47.5%; 19 people)
also noted the fact that there are other professors who are unsympathetic to their
cause. Although this seems to be a small percentage but it could not be ruled out as
a factor. To this group, the professors act as a demotivating factor to their TOMER
TT. Here is what P-15M had to say,

C Imagine a professor telling you that your Turkish
language abilities are not good enough for her class and advising
you to quit and try elsewhere, where your deficiency will be
tolerated. And yet the lesion is core to your course. .... | feel |
would have done better if [ was shown a bit of care and support.”
B-14F said,

“....For sure most people in this country are good and
welcoming to foreigners. But there are some professors who are so
demotivating and care less about us foreign students..... a
professor told me I don’t want foreigners in my class, especially
Africans for you do not know Turkish language very well, so you
will not understand my lesson. Therefore, try another professors’
lesson for I don’t want you to fail my class. This was a big

embarrassment to me.... | think she later realized that even my
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fellow classmates were not happy with the comments as seen in
their immediately reaction.”

Theme 11: Resistance to change

Resistance to change was also a recurring theme from the interviews.
There is a tendency noted in the interview by trainees of forming cliques and
groups basing on shared values like country mates, coming from the same region of
a continent, speaking the same language and being foreigner in a foreign country.
These groups tend to limit the ability of a member to practice TOMER training. As
within the group, they always communicate in their regional language and mother
tough. Any effort shown towards practicing Turkish is seen as moving away from
the group norms. Therefore the group tries as much as possible to keep their
identity in terms of language but unconsciously limiting the chance to practice or
transfer TOMER training more especially when majority of the members reside
within the same locality. It was noted that (65%; 26) of male participants were a
member a cliques or group from either the same nationality or region or both while
(30%; 12) female are in and out of the groups and 5% (2 people) had no preference
for any group.

Theme 12: Time constraints and workload

Time constraints against workload was a theme cited here again.
Participants noted the congested university schedule which gives them little time to
transfer Turkish language learnt from Gazi TOMER. The interviewer made it
known to the interviewees that the class works are supposed to be in Turkish which
is in line with TOMER training. The interviewees acknowledged that fact but
pointed out the need for understanding of the content taught in class forced them to
look for materials written in language they are conversant with to read and only
used the Turkish materials as references. This is because of the importance they

attach to passing their course works and examinations.
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Theme 13: Basic versus academic Turkish

The basic nature of the Turkish language learnt from TOMER made it hard
to understand lectures for the first few weeks. 85% of the interviewed participants
showed little confidence in contributing in class discussion due to language
difficulties. As one participant noted, “.... there are times during the first semester
when | wanted to contribute to the class discussions but failure to construct good
academic Turkish sentence let me down. However, in my second semester |
somehow fought off that phobia largely because the professors would engage me
into discussions and presentations”

However their confidence grew with time. Some participants noted that
they even had to do private studies with dictionary looking for meaning of every
single word more specially the technical terminologies and metaphoric expressions
which is frustrating and time consuming. Because of such frustration few of their

colleagues abandoned the studies and went back to their countries.

Summary to Research Question (three) Findings

The presence of inhibiting factors such as personality, resistance to change,
time constraint and workload and none empathetic professors and the nature of
Turkish taught from TOMER are perceived to have worked against practicing
TOMER training in the TT environment. Attesting to the fact that if these factors
were to encourage TT, then TT would take place.

Research question 4. What do the trainees (students) think could be done
by the various stakeholders: management of YTB, Professors, peers and colleagues
and social links within the community to help them overcome the impediments that
hinder the successful use of the new training content learnt from Gazi TOMER

training?
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14. What do you think can be done to alleviate these challenges?
(Mentioned in interview question 9 above) For instance by your professors,
colleagues or classmates, peers, friends, YTB and yourself.

Theme 14: Basic versus academic Turkish

On the basic nature of TOMER Turkish 67.5% (27 people) of participants
were with the view that TOMER time should be divided in two Halves or

semesters. One semester for teaching basic Turkish and another semester for
academic Turkish. In the second semester, the trainees should be given chance to
attend university lectures in their department for which they were admitted. This
will help them acclimatize with the university environment and the language used
there. Participant M-15M remarked,
“I would suggest that TOMER time be divided into two
halves. The first halve for teaching the basics of the language and
whatever one needs for basic communication. The second halve for
academic terminologies in line with ones area of study. And also
during this second halve let the trainees be given time to attend
lectures at the university such that by the time they complete
TOMER, they would have acclimatized to the university
environment. This will make integration into the university
environment after TOMER easier I think.”
P-15M remarked that,
“What can be done about TOMER training design are: let
trainees be placed in classes according to their areas of study and
if possible also level of study. Such that those going to do social
sciences are placed in the same class. ... Masters and PhD in
separate class from Bachelor students. And also group them
basing on their prior exposure to Turkish language. For instance

there are some students from Turkish speaking countries whose
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only problem is grammar. When one is put in the same class with
them, they make the trainer to move very fast and also make those
who had had no exposure to Turkish before look like slow
learners. This creates unnecessary pressure”

Another participant suggested that, “... I think during the
design of TOMER training, a panel of professors from the
university should be included to seek their opinion on the content
of their department. ...may be that would help them pressurize the
trainees to transfer training.”

B-14F said,

“I would suggest that, while the students are still in
TOMER, the professors should be invited to participate in giving
the students some lessons. This can boost our confidence. Even the
professors would have had a first-hand information on our level of
Turkish which help in the eventual transfer at the university.”

Theme 15: Develop organizational culture for orientation

Another theme that was common in the interviews, cited by 51% (20
people) of participants was in relation to developing organizational culture for
orientation. Here the participants suggested the creation of platforms or clubs for
former TOMER trainees at the university to exercise their Turkish language skills.
This can be made in form of debate clubs and social activities that will give them
time to practice what was learnt in TOMER. Participant M-15F had this to say on
this theme,

“I think what can be done is to create platforms for
students from TOMER at the university to help them express
themselves. A kind of Turkish reading, writing and debate clubs for
exclusively former TOMER trainees with some sessions of

conversation with the native students. And also the professors
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should insist on us foreign students using Turkish in class
whenever necessary.”
Another participant M-14M remarked,

“I wish that YTB could also do more follow up on how we
their students are doing after TOMER in the university. Let them
assign a staff to do these follow ups on how students are
transferring TOMER training. In doing so they will learn a lot
which will explain our experiences and the difficulties we are
going through. Not knowing directly how we are doing makes me
feel like they don’t care about what happens after the students
have passed TOMER successfully.”

Theme 16: Socialization as a key to TT and improvement

Socialization was one of the major themes that surfaced frequently in the
interviewed participants’ suggestions (65%; 26 people). However socializing as an
individual is difficult for some people (the introverts) therefore YTB should
organize social activities for former TOMER trainees to share experiences and
have access to practicing TOMER training in the perspective of the interviewed
participants. On individual basis, the trainees have to show more initiative towards
that direction to help themselves overcome this impediment. As participant M-15M
noted,

“I think apart from what has already been done like the

after training lessons given by organizations like Socio-Political

and Economic Research Centre (SETA) and Ankara Think-Tank

and Research Centre Organization (ADAM) and the Turkish

support program at Gazi TOMER sponsored by YTB to enhance

reading and writing ability, there is nothing else that others can

do. It is upon every individual to do more to practice the Turkish

one learnt and continues to learn from class and within the
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environment. | would say what is very important is that, one
should socialize more with the natives and read more of Turkish
literature to improve listening and speaking abilities. It is very

important for any language transfer.’

Theme 17: Personality

Personality of embracing change was also a resounding theme from the
interviewed participants. The participant noted the importance of individual
initiative to break through group barriers and socialize with those beyond their
normal cliques more specially with the natives. Some noted the importance of
professors having empathic personality while dealing with the foreign students in
matters relating to language flaws. Here is what B-15F participant had to say on
this theme.

“... with due respect to the university schedules and work

load that the professors have, | wish they could be more lenient

and empathetic especially to us foreigners who are struggling with

the language issues. | know they have a lot of issues and students

to attend to, but if they could give little more attention and time to

understanding our problems, that would be better. I guess some of

them have lived this experience we are living while studying

abroad therefore | expect them to understand us more and be

considerate to our pleas whenever we have difficulties in terms of

the language.”

Summary to Research Question (four) Findings

Despite the citing of some environmental challenges to TT such as
organizational culture for orientation, support services and motivation from
management, the main impediments to TT in the perspective of the interviewed

former trainees remain training design and personality factors that relates to an
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individual’s attitude towards socialization and commitment to transfer of training.
This is in support of the assumption that; if factors exist to encourage the
application of Training content, training would likely be transferred.

Research question 1: Does the positive perception of the TTC by trainees
enhances TT?

Indeed the perception of availability of support from the university
professors, after training support services sponsored by YTB through ADAM,
SETA and Gazi TOMER, plenty of opportunity to practice Turkish language in
class and within the community without pressure of sanctions created an ideal
environment for the transfer of Turkish language learnt from Gazi TOMER in the
perspective of the interviewed former Gazi TOMER trainees. Which supports the
general assumption made about the study that: a positive perception of the TTC by
the trainees enhances the TT in this case Turkish language learnt from Gazi
TOMER.

Research question 2. In the perspective of the trainees (students), what do
they perceive as support within the TT environment (University and places of
residence) that has facilitated the TT (Turkish language) learnt from Gazi
TOMER?

In the perspective of the interviewed trainees, the availability of professor
support at Gazi University, after training support services by YTB through ADAM,
SETA and Gazi TOMER, course mate and roommate’s support and the community
encouragement and praise for use of Turkish language were the perceived support
systems that facilitated the transfer of Turkish language by the former Gazi
TOMER trainees.

Research question 3. What factors do the trainees (Students) perceive as
inhibiting TT (Turkish Language) within the TT environment (University and

places of residence)?
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Personality, none empathetic professors, resistance to change tendencies,
time constraints and workload and basic Turkish with limited academic
terminologies, were perceived to be the inhabitants to transfer of Turkish language
knowledge and skills learnt from Gazi TOMER by the interviewed former trainees.
Therefore if these conditions are reversed: the university professors become
empathetic as was the case with the majority, trainees embrace change, time and
work load are made commensurate to each other and Turkish taught at Gazi
TOMER is inclusive of academic terminologies, then TT would occur in the
perspective of the interviewed former trainees.

Research question 4. What do the trainees (students) think could be done
by the various stakeholders: management of YTB, Professors, peers and colleagues
and social links within the community to help them overcome the impediments that
hinder the successful use of the new training content learnt from Gazi TOMER
training?

The trainees think that; if the Turkish taught at Gazi TOMER is designed
to incorporate academic contents and has university professors input, Gazi
University and YTB management develop orientation culture for former TOMER
trainees, the trainees themselves socialize more with the natives and develop
personality that embraces change, then Turkish language skills and knowledge

learnt from Gazi TOMER would be successfully used at the TT environment.

Discussion and Conclusion

The interviewed forty former Gazi TOMER trainees perceived a positive
TT. This perception was backed by the support received from the management of
YTB, professors at Gazi University, peers and social links within the community.
This result confirmed the assumption made about the positive perception of the TT.
Although there was transfer of Turkish language in general terms, the transfer of

academic Turkish was not fully realized specifically.
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The findings from this study were found to be consistent with the literature
related to work environment in terms of the factors that influence TT within the TT
environment: supervisor support, opportunity to use, peer support, supervisor
sanctions, personal outcomes-positive, personal outcomes-negative, technological
support and resistance to change.

In relation to the literature on training design, the research also validated
the influence of training design factors such as content validity and the training
program design as having a negative influence on the eventual TT outcome.
Further still, trainee characteristic or personality such as: extraversion and
openness to experience did positively influenced TT outcome especially among
undergraduates and female participants giving them the motivation to transfer.
Whereas the predominantly male and less sociable personalities had lesser transfer
outcomes compared to their counter parts.

Particular research study, it set out to understand the role of HRM in
enhancing TT. Specifically; the perception of the trainees on the role of the various
factors within the work environment that facilitate or inhibits TT. The findings
showed a perceived support from the human resource stakeholders in the
environment that led to the TT from Gazi TOMER.

Basing on the limitations noted from this research study, a replication of
this study using a much larger sample with a comparison groups and varied
methods for measuring TT (like: other instruments, pre-test/post-test format,
secondary data or organization records if possible) would come as a needed relief
to validate the findings of this particular research. In other words, a future research
that employs a longitudinal design approach that allows for better control and
observation to validate the perception of the trainees on the effect of the TT
environment on general TT outcome is recommended.

TT as intriguing as it is, would benefit from a future research that would

investigate the extent of actual transfer of TOMER training. That is to say, in-depth
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investigation of factors that led to the failure to transfer academic Turkish, the
actual level of TT that would make TOMER training a success, the time needed to
completely transfer TOMER training by especially someone who had no contact
with Turkish Language prior to the training, the contribution of the Turkish
speaking environment to the transfer of Turkish language and a comparison of
transfer of TOMER training among the various different racial groups from
different continents. For instance, between Persian speakers and Africans, Arabic

speakers and English speakers et cetera.

Limitations Of The Study

This research study had a number of limitations ranging from concept to
design and findings. Conceptually, the meaning given to support in regard to TT
was dependent on participants’ self-report as no third party observation was
obtained to substantiate their claims although there was triangulation with the
literature. This naturally limits the generalization of the findings unless tested by
separate study of the same nature.

The topic understudy was an eclectic one; cutting across a number of
discipline from social psychology to education and management. Therefore, the
case chosen was of convenience which meant that, the case chosen could have been
more appropriate for field other than HRM. However, training being one of the
major functioning area of HRM and TT in particular being a concern to HR
managers, relieves us of this worry.

Although there are many TOMER within Turkey and Ankara in particular,
a case of Gazi TOMER in Ankara may not fully represent the general opinion and
condition of other TOMER. Therefore the findings of this research may only be
generalized to a larger extend to Gazi TOMER and less extend to other TOMER.
Further still, the training understudy was confined to a classroom setting with

lecture-based instructional format whereas a more work oriented case with the use
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of other instructional design modalities would have been suitable especially for
HRM study.

The design of the study also acted as a limitation to the research and its
findings. As the research by nature is an academic endeavor, therefore it is
methodologically limited in scope and time. The research study having not
included a pre-training, during-training and control group against which to measure
results and analysis to determine TT in itself is a limitation as a control group or
pre-training and during-training conditions would have been helpful in determining
accuracy of measurement, analysis scales and TT outcomes. That is to say, a
longitudinal holistic study in a company setting with management related training
case would have been more appropriate.

The data collection heavily relied on individual self-report by former
trainees of Gazi TOMER about their experience and perception without data from
their former trainers at Gazi TOMER, YTB management staffs in charge of
TOMER, professors at Gazi university and peers or observers in the environment
to substantiate these opinions, limits the generalizability of the findings further and
personal biases of the interviewees may have shaped their perception and impacted
on the study results as well.

While the participants were free to discuss additional information, the
nature of the semi-structured interview which was consistently centered on the ten
interview questions was in away also a limitation. And yet a more open discussion
would have yielded more insight and information. The study sample of 40 people
individually interviewed may seem small and the research would have benefited
from a bigger sample number with multiple data collection methods like survey
and focus group discussion to triangulate the finding and strengthen the weakness
of the semi-structure interview method employed. However basing on the nature of
the study, the time and resources for such a comprehensive approach would not

allow for a study of nature.
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The long spell (Ten to Eighteen months) after training before data could be
collected meant that, inability to recall information by the trainees and many other
factors not directly related to the training may have influence participants’
responses and perception.

Although the researcher checked the theming and relationships, among
themes and instrumentation with peers and the literature, theming and
identification of relationships among themes and instrumentation would have
benefited more from a second and third opinion of experts.

As much as the researcher tried to be honest and ethical in data collection,
writing and presentation of findings, it is quite impossible to completely avoid
personal opinion or interest and bias which may have altered the opinions and
findings of this research.

Recommendations

Training, learning and development has always been an intriguing topic.
As people commonly say, life in itself is a training and learning curve that does not
stop until one is taken to the grave. Where still, other people uses your example
and experience to further understand their own reality. In this regard, research on
training has been taking place since the 1988 Baldwin and Ford’s ground breaking
study. The several empirical studies from different scholars in different disciplines
on training have one major aim; to enhance the TT knowledge, behavior, skills and
attitude to the work reality and improve organizational and individual’s
performance. The multitude studies on TT that have taken place, have sought to
understand in detail the three aspect of training input: Trainee Characteristics,
Training Design, and Work Environment with their individual independent
influences on TT or combined (Baldwin and Ford, 1988:86; Ford and Weissbein,
1997:24; Bharti 2007:33).
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As for this particular research study, it set out to understand the role of
HRM in enhancing TT. Specifically; the perception of the trainees on the role of
the various factors within the work environment that facilitate or inhibits TT with
the focus being on the support received or not received within the TTC. The
findings showed a perceived support from the human resource stakeholders in the
environment that led to the TT from Gazi TOMER. As expected, the research had
its numerous limitations. Basing on these limitations and findings from the
research, a few suggestions for future research are advanced below.

Basing on the limitations noted from this research study, a replication of
this study using a much larger sample with a comparison groups and varied
methods for measuring TT (like: other instruments, pre-test/post-test format,
secondary data or organization records if possible) would come as a needed relief
to validate the findings of this particular research. In other words, a future research
that employs a longitudinal design approach that allows for better control and
observation to validate the perception of the trainees on the effect of the TT
environment on general TT outcome is recommended.

TT as intriguing as it is, would benefit from a future research that would
investigate the extent of actual transfer of TOMER training. That is to say, in-depth
investigation of factors that led to the failure to transfer academic Turkish, the
actual level of TT that would make TOMER training a success, the time needed to
completely transfer TOMER training by especially someone who had no contact
with Turkish Language prior to the training, the contribution of the Turkish
speaking environment to the transfer of Turkish language and a comparison of
transfer of TOMER training among the various different racial groups from
different continents. For instance between Persian speakers and Africans, Arabic
speakers and English speakers et cetera.

YTB, donors and the Turkish community would also benefit much on a

study that seeks to understand the ROI of TOMER training. As a stage in project
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evaluation and training, an evaluation of the TOMER TT based on the ROI will
give project donor, YIB and the Turkish community stakeholders’ faith and
assurance for resources well spent as per the achievement of objectives laid down.
In-depth investigation of the trainees’ experiences with both the training
environment and TT environment involving the use of multiple research
methodologies is also recommended. The uses of a semi-structured interview for
data collection as was the case in this research limits the range of findings
generated to only specific questions asked within the interview. The study also
rested heavily upon self-reporting of each study participant. Therefore, expanding
the scope to include behavioral and cognitive instruments as well as third party
observation, various interviews and survey methods of all study participants may
yield more benefits. This may include pre- and post-training analysis over a longer
period of time. An expansion of the research methodology would provide a more
detailed picture of how TT has occurred and further limit the intentional or
unintentional researcher biasness, hence providing a richer data for analysis and

comparison.

Genisletilmis Ozet

Bu calismanin amaci, Gazi TOMER’de ders almis olan yabanci
Ogrencilerin egitim transferinde karsilastiklar giigliikleri aragtirmaktir. Bunun igin
eski kursiyerlerin bireysel deneyimlerini kesfetmek ve anlamak igin nitel bir
aragtirma yapilmigtir. Veri toplamak i¢in yar1 yapilandirilmig goriisme yontemi
tercih edilmistir. Bu sekilde eski kursiyerlerin egitimden sonraki donemde egitim
transferi iklimi ile ilgili kursiyerlerin deneyimlerine dair bilgi toplanmaya
calisilmustir.

Bu aragtirmanin orneklemi, 2014 ve 2015 6gretim yilinda tamamlanan
Gazi TOMER’in Tiirkge dil yeterlilik programindaki eski kursiyerlerinden

olusmaktadir. Bu donemler arasinda toplam 120 kursiyer ders almistir. Ayni
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zamanda bu arastirmada yapilmasi planlanan goriismeler icin 45 kisilik bir
orneklem grubu tasarlanmistir. Ancak goriismelere 5 kisi ¢esitli kisisel sebeplerle
goriigmeleri iptal etmistir. Buna bagli olarak 40 eski kursiyer ile goriigmeler
tamamlanmustir.

Goriismeler sonucunda 40 eski Gazi TOMER kursiyerinin olumlu bir
egitim transferi algiladigi tespit edilmistir. Bu algt YTB ydnetiminden alinan
destek, Gazi Universitesinde profesorler, akranlar ve toplum igindeki sosyal
baglantilar tarafindan desteklenmistir. Bu sonug, egitim transferinin olumlu algis1
hakkinda yapilan varsayimi dogrulamistir. Ancak genel olarak Tiirk dilinin
aktarimi  yapilmasina ragmen, akademik Tirk¢e aktarimi tam olarak
gerceklestirilememistir.

Bu caligmadan elde edilen bulgular, egitim transferi ortamindaki egitim
transferini etkileyen faktorler acisindan caligma ortamu ile ilgili literatiirle uyumlu
bulunmustur: yonetici destegi, kullanma firsati, ¢aligma arkadasi destegi, yonetici
yaptirimlari, pozitif ve negatif kisisel ¢iktilar, teknolojik destek ve degisime direng
gibi.

Egitimeci niteligi veya kisiligi gibi, disadoniikliik ve deneyime agiklik,
lisans Ogrencileri ve kadin katilimcilar arasinda ozellikle de egitim transferi
motivasyonu saglanarak, egitim transferi sonucunu pozitif yonde etkilemistir.
Ancak erkek ve daha az sosyal kisilik 6zelliklerine sahip olan katilimcilarda diger
kisilerle karsilastirildiklarinda daha az egitim transferi sonucuna ulasildig
goriilmektedir.

Ozellikle bu aragtirma galismasi, insan kaynaklar1 ydnetiminde egitim
transferini gelistirmedeki roliinii, egitmenlerin, ¢aligma ortami iginde egitim
transferini kolaylastiran veya engelleyen cesitli faktorlerin rolii hakkinda
kursiyerlerin algilarin1 anlamak i¢in yapilmistir. Elde edilen bulgular, Gazi
TOMER'de egitim transferini saglayan gevredeki insan kaynaklari paydaslarmin

algilanan destegini de gostermistir.
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Hava Kuvvetleri Komutanhig Malzeme Ihtiyac Planlamasi
Tedarik Tavsiye Listesinin CKKYV Yontemleri Ile Analizi*
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0z
Hava Kuvvetleri Komutanligi ' min envanterindeki silah sistemlerini istenilen yerde
ve miktarda faal olarak bulundurabilmesi; gerek barig zamamnda diisman tehdit
unsurlart iizerinde caydwrict olabilmesi agisindan, gerekse kriz ve savag
zamanlarinda etkin savunma yapabilmesi acisindan kritik oneme sahiptir. Bu
nedenle, silah sistemlerinin bakim ve ariza durumlarinda kullanilan malzemeler
icin tedarik planlanmasinin etkin sekilde yapilmasi zaruridir. Hava Kuvvetleri
Komutanhgi, Malzeme Ihtiyag Planlamasi (MIP) icin bir Karar Destek Sistemi
(KDS) kullanmaktadir. KDS’nin olusturdugu ihtiyag listesi karar verici uzman
personelce incelenmekte ve uygun gériilen malzemeler igin tedarik karart
verilmektedir. Bu ¢alismada, en dogru tedarik kararimin verilebilmesi icin MIP
sonuglarinin  6nem derecesine gore swralanarak karar vericilere inceleme
faaliyetinde yol gosterecek bilimsel bir yaklasim sunmak amaclanmistir. Bu amag
dogrultusunda, Cok Kriterli Karar Verme (CKKV) yontemlerinden Technique for
Order Preference by Similarity to Ideal Solution (TOPSIS) ve Analitik Hiyerarsi
Prosesi (AHP) biitiinlesik olarak kullaniimistir. Sunulan yaklagimin, geleneksel

yontem ile goz ardi edilen bir¢ok malzemenin ¢ok daha oncelikli olarak
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incelenmesine, olast bir¢ok parca bekler olayr énlemeye ve kit kaynaklarin verimli
kullaniimasina katki sundugu, swralama sonuglarin kriter bazinda analizi ve
sonuglarin kullanict tedarik kararlar karsilastirilmast ile tespit edilmistir.

Anahtar Kelimeler: Kurumsal Kaynak Planlama, KKP, Malzeme fhtiyag
Planlamasi, MIP, Karar destek sistemi, Cok kriterli karar verme, CKKV, AHP,
TOPSIS.

Analyzing Turkish Air Force Material Requirement
Planning Procurement List Results Via MCDM Techniques

Abstract

It is crucially critical for the Air Force to be able to keep the weapons systems
mission-capable in the inventory at their desired location and amount both in terms
of being deterrent to the elements of the enemy threat in times of peace, and to
ensure the country defense in times of crise and war. Hence, supply planning for
the materials used in the maintenance and breakdown situations of the related
systems has to be carried out effectively. Turkish Air Force utilizes a Decision
Support System (DSS) that ensure the material requirement planning (MRP). The
material-purchase-list established by the DSS is examined by the specialist staff to
make the supply decision. The purpose of the study is to provide a scientific
approach which will guide decision makers in the examination activity, by ranking
the MRP results according to the importance level in order to give the most
accurate procurement decision. To serve the aim of the study, Technique for Order
Preference by Similarity to Ideal Solution (TOPSIS) and Analytic Hierarchy
Process (AHP) which are Multi Criteria Decision Making (MCDM) method were
performed in an integrated manner. The ranking order was evaluated based on
each criterion and, also it was compared with the Staff’s decisions in the

considered past period. Based on these two analysis it is concluded that the utilized
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integrated technique provides opportunity for experts to examine the purchased
items primarily that might be ignored via traditional approach; prevent to exceed
the possible deadline for waiting parts and use scarce resources more effective.
Keywords: Enterprise Resource Planning, ERP, Material Requirement Planning,
MRP, Decision Support Systems, Multiple Criteria Decision Making, MCDM,
AHP, TOPSIS.

Giris
Isletmelerin artan rekabet sartlarina uyumu, ancak karmasik is akislarinimn
dogurdugu yiiksek orandaki bilginin hizli ve dogru islenmesi ve yonetilmesi ile
miimkiindiir. Kurumsal Kaynak Planlamasi (KKP) isletmelerde mal ve hizmet
diretimi i¢in kullanilan iggiicii ekipman malzeme gibi kit kaynaklarmm en etkin
kullanimin1  saglamak iizere isletmenin tedarikten dagitima kadar tim is
stireclerini ve verilerini bilgisayar destekli yazilimlar ile biitiinlesik bir veri tabani

kullanarak yoneten veri/bilgi yonetimi sistemi olarak bu amaca hizmet eder.

KKP kullanan isletmeler, belirledikleri amaglara ulagsma olgiitii olarak;
iiriin teslimat zamanlari, miisteri memnuniyeti, isletme giderleri gibi pek ¢ok nicel
ve nitel degisken kullanirlar. Savunma sektoriiniin 6zel hedefleri nedeniyle, askeri
endiistride, bu degiskenlere ilave olarak; herhangi bir askeri birligin, personel ve
techizat agisindan harbe hazir bulunusluk durumunu ifade eden “harbe hazirlik
seviyesi’nin dikkate alinmasi zaruridir. Nitel bir degisken olan harbe hazirlik
seviyesi; zaman, yer ve temin edilme sartlart agisindan degiskenlik arz eder. Bu
degiskenlik nedeniyle, harbe hazirlik amacina hizmet etmek iizere verilecek askeri
tedarik kararlar1 hem mali, hem de stratejik giivenlik acisidan kritik sonuglara
sahiptir. Bu nedenle, “ihtiyaci dogru belirleme/dogru ihtiyaci belirleme” konusu,

savunma sektoriinde KKP’den beklenen faydalar listesinde ilk sirada yer alir.
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Gerek sivil, gerekse askeri endiistrilerde isletme amacina 6zel gelistirilmis
KKP uygulamalar1 ve Karar Destek Sistemleri (KDS) kullanilmaktadir. KDS’ler,
insanlarin karar vermelerinde yardimeci olan bilgisayar tabanli bilgi sistemlere
denir. KDS’ler, verilerin ve modellerin beraberce etkin sekilde kullanimini
saglayarak karmagik karar problemlerinin ¢dziimiinde karar vericiye katkida
bulunurlar. Hava Kuvvetleri Komutanligi (Hv.K.K.lig1)’nin KKP uygulamasi,
SAP tabanli Hava Kuvvetleri Bilgi Sistemi (HvBS)’dir. Bilgi sistemi igerisinde,
komutanligin amagclarina hizmet etmek iizere gelistirilmis birgok KDS
bulunmaktadir. Bu c¢alismanin konusunu olusturan malzeme tedarik tavsiye
sonuglar;, HvBS’de bulunan KDS’lerden “malzeme ihtiyag planlamasi (MIP)
modili” yardimi ile dretilmektedir. Yapilan c¢alisma ile Hv.K.K.igi’nin
envanterdeki silah sistemlerinin idame isletmesi i¢in ihtiya¢ duyulan malzemelere
tedarik karar1 asamasinda MIP sonuclarmin etkin sekilde degerlendirmesine
yardimci olacak bilimsel bir siralama prosediiriiniin belirlenmesi hedeflenmistir.

Bu hedef dogrultusunda; ¢alismanin igerigi; literatliir arastirmasi,
metodoloji, sistemin ve problemin tanimi, uygulama ve sonu¢ boliimlerinden

olusmaktadir.

Literatiir Arastirmasi

Literatiir aragtirmasi, SCI (Science Citation Index)’de yer alan caligmalar
ile kisitlanmigtir. Sivil alanda CKKV Teknikleri kullanilarak verilen tedarik
kararlar ile ilgili detayli literatiir aragtirmasina Yagli (2017)’dan erisilebilir. Bu
calismalar icerisinde Ozellikle KKP ile ilgili olanlar iki ana baglikta
siiflandirilabilir: 1) KKP yazilimi  se¢iminde CKKV  tekniklerini kullanan
calismalar (6rn. Ayag ve Ozdemir, 2007; Giirbiiz vd., 2012; Kili¢ vd., 2014), 2)
KKP yazilimimin uygulama sonrast performansimin degerlendirilmesinde CKKV

tekniklerini kullanan ¢aliymalar (6m. Shen vd., 2016).
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Askeri karar verme alaninda CKKYV tekniklerini kullanan ¢alismalarin;
kapsam ve kullanilan yontem nazarinda kronolojik sirada 6zetine Tablo 1° de yer
verilmistir. S6z konusu ¢alismalar konularina gore dort ana baglikta incelenebilir:
1) Askeri techizat secimi (Cheng, 1996; Cheng vd., 1999; Cheng, 1999; Wang vd.,
2008; Arslan ve Aydin, 2009; Aydogan vd., 2009; Lin ve Hung, 2011; Jiang vd.,
2011; Sanchez-Lozana vd., 2015; Gazibey vd., 2015), 2) En uygun asker:
teknigin/plamin/yerin belirlenmesi (Leeneer ve Pastijn, 2002; Farahani ve Asgari,
2007; Schubert ve Horling, 2014), 3) Askeri personelin liyakata gore siralanmasi
(Chang vd., 2007; Arslan ve Aydin, 2009), 4) Ulkelerin askeri harcamalarina
yonelik yaptigi offset anlasmalardan en uygun olani belirleme (Lu ve Wang, 2011;
Wang, 2012).

Caligmalar igerisinde sadece ikisi (Wang vd. (2008) ve Sanchez-Lozano
vd. (2015)), AHP ve TOPSIS yaklagimin biitiinlesik olarak kullanmaktadir. Fakat
bu iki ¢alisma, “askeri ugak se¢imi” konusunu ele almaktadir. Literatiirde AHP-
TOPSIS biitiinlesik yaklagimini kullanan calismalar ile ilgili detayli literatiire
Arikan ve Kiigiikce (2012) ve Arikan ve Citak (2017) ¢alismalarindan erisilebilir.

Yukarida belirtilen arastirma kisitlar1 dahilinde, gerek sivil gerekse askerl
alanda, KKP tabanli MIP sonuglarinin degerlendirilmesinde karar destek sistemine
yardimc1 olacak nitelikte CKKV yaklagimlarini kullanan bir calismaya
rastlanmamistir. Belirtilen bu 6zellikleri ile gergeklestirilen bu ¢alisma literatiire

katki saglamaktadir.
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Tablo 1. CKKV Tekniklerinin Askeri Alanda Kullanimu fle ilgili Calismalar

Referans Kapsam Kullanilan Y6ntem
1 | Cheng (1996) Deniz altt fiize sistemi Bulanik-AHP
secimi
2 | Cheng vd. (1999) Saldir1 helikopteri se¢imi Bulanik-AHP
. - Sentetik Degerlendirme
3 | Cheng (1999) Silah se¢imi Metodu.
4 Leeneer ve Pastijn|Mayin tespit tekniginin ORESTE ve
(2002) belirlenmesi PROMETHEE
5 Farahani ve Asgari| Askeri ikmal depolarinin TOPSIS

(2007)

yerlerinin belirlenmesi

Chang vd. (2007)

Askeri personelin

liyakatlarina gore siralamasi

Lee and Li’nin Bulanik
ortalama/yayilim ve
metric uzaklik metodu

Wang vd. (2008)

En uygun savas ucaginin
se¢ilmesi

Bulanik-AHP ve TOPSIS

Aydogan vd. (2009)

Hafif makineli silah se¢imi

ANP

Askeri personel i¢in en

Ideal and Anti-ideal

9 érg(l)aér)l ve Aydm uygun tayin yeri belirleme | Algoritmasi ve Siralama
ile silah se¢imi Methodu
Ulkelerin yapacagi offset
10 | Lu ve Wang (2011) [anlagsmalardan en uygun Bulanik-AHP
olanin belirlenmesi
11| Lin ve Hung (2011) |insansiz Hava Arac1 secimi gulanlk Adarlikh
rtalama

12

Jiang vd. (2011)

Silah sistemlerinin
kabiliyetlerini belirleme

Inan¢ Fonksiyonlari
modeli

13

Wang (2012)

Ulkelerin yapacag offset
anlagmalardan en uygun
olanin belirlenmesi

ANP ve DEMATEL

Schubert ve Horling

En iyi askeri savunma

Pareto Optimal Sinmir

14 (2014) planinin belirlenmesi Metodu

15 Sanchez-Lozano vd. Tedfll‘lk edllgch egitim Bulanik-AHP ve TOPSIS
(2015) ucaginin se¢imi

16 | Gazibey vd. (2015) |Tank tedarigi DEMATEL
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Metodoloji

Hv.K.K.Iig1 tedarik kararlarinda kullanilmak iizere, homojen olmayan
birimlerle 6lgiilen farkli kriterlerin ayn1 anda degerlendirilebilmesi ve planh siparis
listesinde yer alan malzemenin ilgili kriterler nazarinda 6nem sirasina konulmast
amaglanmaktadir. Bu nedenle, kriterlerin degerlendirilmesinde, uzman personelin
bilgilerini, tecriibelerini ve tercihlerini ifade etmesine imkan tanidigi icin AHP
(Figueria vd., 2005; Can ve Arikan, 2014) yonteminden faydalanilmisgtir.
Siralamasi yapilacak malzemenin ¢ok farkli tipte olmasi nedeniyle, ideal
¢Oziimlere yakinlik yoluyla alternatifleri Ustlinliik iligkisine gore siralayan TOPSIS
yonteminin kullanilmasina karar verilmistir.

Bu calismada, KOBI yéneticilerinin uzmanliklari, bilgileri, tecriibeleri ve
tercihlerini ifade etmesine imkan taniyan siibjektif kriter agirliklari, probleme yon
veren Onemli bir bilgi kaynagi oldugundan AHP [18, 19] yonteminden

faydalanilarak gercekgi sayisal verilere doniistiiriilmiistiir.

Analitik Hiyerarsi Prosesi (AHP)

1965 yilinda L. Thomas Saaty (1990) tarafindan gelistirilen AHP, bu
calisma kapsaminda kriter agirliklarini belirlemek iizere kullanilmigtir. AHP’nin 5

temel adimi agagidaki gibidir (Can ve Arikan, 2014):

Adim 1. Problem ortaya konur, hedef belirlenir.

Adim 2. Kriter hiyerarsisi olusturulur.

Adim 3. Ikili karsilastirma matrisi olusturulur.

Adim 4. Goreli onem vektori (agirlik vektorii) bulunur.

Adim 5. Tutarlilik oram1 hesaplanir. Tutarli olmama durumunda ikili

kargilastirmalar tekrar gézden gegirilerek islemler tekrarlanir.
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TOPSIS (Technique for Order Preference by Similarity to Ideal Solution)

TOPSIS, Hwang ve Yoon (1981) tarafindan gelistirilmis bir siralama
teknigidir. TOPSIS yontemi 6 adimdan olusur (Hwang ve Yoon, 1981; Shih vd.,
2007):

Adim 1. Karar Matrisinin, D, Olusturulmasi. Ay, k=1,2,...,n Kkarar noktalarmi
(alternatifleri); X;, j=1,2,..,m kriterleri belirtmek iizere, karar matrisi D=[x]

olusturulur. x; k. alternatifinin j. kriter i¢in aldig1 performans degerini belirtir.

Adim 2. Vektoér Normalizasyon Islemi ile Standart Karar Matrisinin (R)
Olusturulmasi: R=[r, ], olmak iizere ry; asagidaki Es. 1. kullanilarak hesaplanir.

= k=12,...n, j=1,2,..m 1)

Tk
] i)
2
/ﬂé:ﬁ‘kj

Adim 3) Agwrlikli Standart Karar Matrisinin (V) Olusturulmasi:Kriterlere iligkin
agirlik degerleri w={w;, j=1,2,.. m} ve z; w, =1 olmak tzere, agirhikli standart

deger Es. 2 ile hesaplanir.
V= Wilg, k=1,2,...,n;j=1,2,..,m (2)

Adim 4. Ideal ( A" ) ve Negatif Ideal ( A~ ) Coziimler: Es. (3) ve (4) ile hesaplanr.
Her iki formiilde de J; fayda (maksimizasyon), J, ise kayip (minimizasyon)
kriterlerini belirten kiimelerdir.

A = {maxy,|j € 3),(minv,[j € 3,) k=120 f= 4V, )

@)

jeld) |k=1,2,...,n}={V’ V. V’}

1 VgV,

A = {(minvkj
k

jed,),(maxv,

(4)

Adim 5. Ideal Ayirim (S ) ve Negatif Ideal Aywrim (S, ) Olgiilerinin Hesaplanmast:
Ayrim Olgiileri her bir alternatifin ideal ¢oziimden pozitif ve negatif sapma
degerlerinin Euclidian Uzaklik cinsinden hesabidir. Hesaplanma Es. (5) ve (6) ile
gosterilmisgtir.

S = /z(vkj -V}, k=12,...n ()
j=1
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S;: = Z(ij _VJ_’)Z, k:1=29"'=n (6)
V j=1

Adum 6. Ideal Coziime Géreli Yakinhigin (C. ) Hesaplanmast ve Swralama: C, =1
degeri ilgili alternatifin ideal ¢oziime, C, =0 degeri ise ilgili alternatifin negatif

ideal ¢ozlime mutlak yakiligimi gosterir.
Cr=—2k_ k=1,2,...,n, 0<C, <1 )

— ot
Si Sk

Sistemin ve Problemin Tanim

Bu calisma, Hv.Loj.K.igi'nin Hava Kuvvetleri Bilgi Sistemi (HvBS)
olarak gelistirilen/yonetilen KKP bilgi sistemi ve onun alt bilesenlerinden MIP
programi ¢iktilan ile ilgilidir. Hv.K.K.11g1, minimum maliyet ile harbe hazirlik
seviyesini maksimum tutacak sekilde, envanterindeki harp ara¢ ve gereglerinin
idame isletmesinden sorumludur. Hv.K.K.Iigi’'min idame isletmeye yonelik
malzeme ihtiyaclarinin belirlenmesinde MIP tarafindan olusturulan tedarik tavsiye
listesi uzman personelce incelenmekte ve tedarik kararlar1 verilmektedir. Uzman
personelin is kutusuna diigen planh sipariglerin arasinda bir 6nem sirast veya grup
bulunmamaktadir.  Personel siparisleri  bilgi ve tecriibesi nezdinde
onceliklendirmekte ve degerlendirmektedir. Hatali tedarik kararlar1 zaman ve
maliyet agisindan risklidir. Uzman personelin etkin kararlar alabilmesi igin, sahip
oldugu kisithh zaman igerisinde KDS sonuclarmin degerlendirmesinde kendisine
yardimer olacak, standart ve bilimsel bir yaklasim saglayarak, insan kaynakli
hatalar1 asgariye indirecek bir siralama yontemine ihtiyag oldugu belirlenmistir.

HvBS’de malzeme tanimlama ve kataloglama i¢in NATO {iyesi iilkelere ait
standart sayisal kod NSN (Nato Stock Number) kullanilmaktadir. Bu ¢alismanin
kapsami malzeme miktari degil; her bir NSN’in tedarik edilip edilmeme durumu ile

ilgilidir. Hv.K.K.ligindan alan izin kapsaminda, icerigi tamamen ayni kalmak
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iizere, NSN isimleri gergek hali anlasilmayacak sekilde karistirilarak kullanilmistir.

NSN’lerin fiyat bilgisi olarak malzeme birim fiyatlar1 alinmustir.

Uygulama

Problemin ¢6ziimii igin AHP-TOPSIS yo6ntemlerinin adimlarinin probleme
yonelik entegrasyonu akis semasi olarak Sekil 1’de O6zetlenmistir. Problemin
tanimindan sonraki adim, “probleme etki eden kriterlerin belirlenmesi ve kriterlerin
Olgeklendirilmesi”dir.

Uzman personel ve A stKV l.)roblcn?inin ;riml‘ml
analist isbirligi mag, Tedarik Tavs_lye Listesinde yer
alan malzemelerin siralanmasi
v
‘ Kriterlerin belirlenmesi, Anket Calismas1 }— AHP Adim 1
¢ TOPSIS Adim 1

‘ Karar Hiyerarsisinin olusturulmas: AHP Adim 1
Y

Her bir kriter igin

ikili karsilastirma matrislerinin olusturulmasi
- ve AHP Adim 2,3,4

Agirliklarin belirlenmesi

Uzman personel Tutarhilik Kontrolii AHP Adim 5
v

e analist isbirligi

Adiml.Karar Matrisinin Olusturulmasi l

‘ Adim2.Normalize karar matrisinin olusturulmas1 ‘

‘ Adim3. Agrhkli normalize matrisin olusturulmasi ‘ TOoPSIS

ADIMLARI

Adim4.ideal ve negatif ideal ¢ozimlerin

elde edilmesi

Adim5.ideal ¢bziime gdreli  yakinhgm
hesaplanmasi 3

Adim6.NSN’ler i¢in kriter bazinda 6nem

|
Uzman personel ve sirasinin elde edilmesi
analist isbirligi
/&3\ E
H Tatmin oldu DUR
mu?

Sekil 1. AHP-TOPSIS biitiinlesik yaklagiminin probleme adapte edilmis adimlari
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Kriterlerin Belirlenmesi, Anket calismasi

Tedarik kararina etki edecek kriterler Hv.Loj.K.liginda gorev yapan toplam
9 uzman personel ile on bilgilendirme sonrasinda yiizyiize yapilan anket
neticesinde belirlenmistir. Etkisi muhtemel 12 ana kriter i¢in katilimecilarin 1-5
Likert skalasinda (1-6nemsiz, 5-¢ok 6nemli) 6nem derecesi atamalari istenmis her
bir kriter i¢in belirlenen énem dereceleri geometrik ortalama ile tek bir sayisal
degere doniistiiriilmiistiir. Onem derecesi 3 ve daha fazla olan 8 kriter ¢alismada
dikkate alinmigtir. Bu kriterler sirasiyla; “temel konfigiirasyonda (TK’da)

b2l (13

gecmesi”, “parga bekler (P/B) geemisi”, “kullanim yeri”, “bakimlarda kullanim
durumu”, “modernizasyon projelerinde kullanim durumu”, “ERRC kodu”, “tedarik
kaynag1” ve “fiyatidir”.

Anket calismasinda ayni kriteri 6l¢iimlemek i¢in sorulan sorularin kendi
aralarinda i¢ tutarliligl olup olmadigini anlamakta, gozlem sayis1 10°dan kiiciik
oldugu i¢in parametrik olmayan testlerden Cronbach's Alpha testi (Tavakol ve
Dennick, 2011) kullanilmistir. Hesaplamalar SPSS paket programi versiyon 15 ile

elde edilmistir. Ankete uzmanlarin verdigi yamitlarin tutarlilign 0=0,818 ile

“oldukea giivenilir” kategorisinde yer almistir.

Kriter Hiyerarsisinin Olusturulmasi

Caligmada probleme etkisi oldugu belirlenen sekiz ana kriter ve 5 alt kriter
icin AHP kriter hiyerarsisi Sekil 2’de wverilmistir. Kalitatif kriterlerin
6l¢eklendirmesi igin Hwang ve Yoon’un (1981) 10 puan 6lgegi kullanilmusgtir.
“Fiyat” kriteri icin NSN’lerin degerleri 6znel olmamasina ragmen, alternatifler
arasindaki fiyat verisi arasinda g¢ok biiyiik farkliliklar olmasindan dolayi fiyat

verileri de 6l¢eklendirilmistir.

ERRC (Expendibility, Repairability, Recoverability Code) kodu

malzemenin sarf, tamirlik veya techizat tipi oldugunu gdsteren ve yOnetimsel
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kabiliyetleri igeren bir veridir. Sarf malzemeler kullanildiklarinda tiikenen; tamirlik
malzemeler birlik veya merkez seviyede onarilmak suretiyle 6miir devri boyunca
tekrar kullanilabilen; techizat malzemeler ise kendi baslarina bir gdrev icra
edebilen malzemelerdir. Tamirlik malzemeler genellikle pahali malzemelerdir.
Eger malzeme techizat tipinde (ERRC kodu: S veya U) ise 6nemi en fazla (6lgek
degeri:10); merkez seviyede tamir edilen bir malzeme (ERRC kodu: T-olgek
degeri:7) veya birlik seviyesi tamir edilen bir malzeme ise (ERRC kodu: P-6l¢ek
degeri:4) daha az, sarf (ERRC kodu:N-6lcek degeri: 1) malzeme ise en azdir.
NSN’ler icin ge¢miste yapilan tedarikler ve katalog yonetimi anlayisina
uygun olarak bir tedarik kaynagi (SOS-Source of Supply) verisi bulunmaktadir.
Takip edilecek her bir tedarik kaynag belli riskleri barindirmaktadir. Ozellikle yurt
dis1 kaynakli olan malzemeler igin tedarik siiresi basta olmak iizere uygulanan
prosediirler, tedarik¢i nitelik ve sayist gibi birgok sebepten dolayr 6nem seviyesi
daha fazla; HIBM’lerde (6z kaynak) imal edilecek malzemeler igin ise en azdr.
Caligmada farkli tedarik kaynaklari igin belirlenen Glgek degerleri su sekildedir:
FMS ve NAMSA icin:10; ticari kanallar icin:7; BAAINBw ve HIBM icin: 4 ve

digerleri i¢in 1.

—{ Kriterler ‘

—{ Kriterl. Temel Konfigiirasyonda (TK)’da yer alma ‘ Alt Kriter 3.1 Alt Kriter 3.2. NSN’in
Uygulama - ana silah/destek Alt Kriter 3.3.
4{ Kriter 2. Parga Bekler (P/B) gegmisi ‘ bilgisi sistfemine baglioldugu | | Ortak Kullanim
seviye
—{ Kriter 3. Kullamm yeri } ‘ ‘ ]
—{ Kriter 4. Bakim durumu } [ \
. Alt Kriter 4.1. Alt Kriter 4.2,
—{ Kriter 5. Modernizasyon projelerinde kullanim durumu ‘ Planli bakimda Zaman asim
kullaniima durumu
—{ Kriter 6. NSN’in ERRC kodu ‘ durumu
4{ Kriter 7. NSN’in tedarik kaynagi ‘

4' Kriter 8. Fiyat |

Sekil 2. AHP Kriter Hiyerarsisi
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Kriterlerin AHP Yontemi ile Agirhklariin Tespit Edilmesi

Dokuz uzman personelin kriter ikili karsilagtirma anketine verdigi
yanitlarin geometrik ortalamasi almmasi suretiyle tek bir ikili Karsilastirma Matrisi
(IKM) elde edilmistir. Ornegin TK’da yer almasi ve P/B gegmisi kriterleri igin
dokuz uzmanin verdigi yanitlar sirasiyla 3, 3, 3, 3, 3, 1, 1, 1, 5 olmak iizere
geometrik ortalama x=33x3x3x3x3x1x1x1x5 = 0.2016 olarak hesaplanmistir.
Kriter agirliklarinin  belirlenmesinde hesaplamalar MS Excel programi ile
yapilmistir. Elde edilen kriter agirliklar1 Tablo 2°de verilmistir. Tutarlilik oranlari
0,1°den kiigiik oldugundan bu ¢alismadaki kriterlerin oncelik degerleri tutarlidir
sonucuna ulasilmistir.

Uzman personelin degerlendirmesinde en etkili kriterlerin malzemenin P/B
geemisi ve kullanim yeri oldugu; degerlendirmeye alinan kriterler icerisinde en az

etkili olanin ise malzemenin modernizasyon projelerinde kullanim durumunun

oldugu goriilmektedir.
Tablo 2. Kriterlerin nihai agirlik bilgisi
Kriter Alt-Kriter Agirhk | YUZDE
(%)
TK’da yer almast 0,1539 15,39
P/B gecmisi 0,2583 25,83
Tanimli olan uygulama bilgisi 0,0816 8,16

Kullamm yeri Ana sisteme bagli oldugu seviye | 0,1126 11,26

(0,2567)
Ortak kullanim 0,0625 6,25

4 Bakimlarda kullanim | Planl bakim 0,0318 3,18

durumu (0,0584) Zaman asimi 0,0266 2,66
5 | Modernizasyon

projelerinde kullanim 0,0339 3,39

durumu

ERRC kodu 0,0780 7.8

Tedarik kaynagi 0,1107 11,07

Fiyat1 0,0501 5,01
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TOPSIS Yontemi ile Siralamanin Belirlenmesi

Adim 1. Karar matrisinin olusturulmasi: Tiim alternatiflerin (NSN’ler)
belirlenen 11 kritere gore gosterdigi performans: temsil edecek Aj degeri, kriter
tanmimlar1 ve Ol¢eklendirme dogrultusunda 5874x11 boyutlu matris formatinda
olusturulmustur. Her adima ait hesaplamada ilgili matrisin 15x11 boyutlu kesitine

yer verilmistir (Tablo 3). Hesaplamalar MS Excel programi ile yapilmstir.

Tablo 3. [A;j] Karar Matrisinin 15x11 boyutlu kesiti

Alternatifler TK da P/B Uygulama . Ortak Planlt Zaman .
(NSN) alYnfarm geemisi Bilgisi Seviye Kullanim Bakim Asimi Modermzasyon ERRC 08 Fiyat

1 1000931 10 0 10 0 1 0 0 0 1 7 4
2 1001368 0 0 4 1 2 0 0 0 1 10 5
3 1001620 0 0 4 0 1 0 0 0 10 7 4
4 1001659 0 0 7 0 1 0 0 0 7 7 7
5 1002892 0 0 4 1 1 0 0 0 1 7 1
6 1008687 0 0 7 0 2 0 0 0 1 1 2
7 1010475 0 0 7 0 2 0 0 0 1 4 3
8 1010612 0 0 7 0 1 0 0 0 4 7 5
9 1011509 0 0 7 0 1 0 0 0 1 7 4
10 | 1012068 0 0 4 1 1 0 0 0 1 7 1
11 | 1012353 0 0 7 0 2 0 0 0 1 10 3
12 | 1013083 0 0 7 0 1 0 0 0 1 7 3
13 | 1016278 0 0 10 0 1 0 0 0 1 4 4
14 | 1016656 0 0 10 0 1 0 0 0 1 4 3
15 | 1019153 10 1 10 0 1 0 0 0 7 10 8

Tablo 2’de, alternatifler siitununda yer alan 15. Malzeme, 1019153 nolu
NSN i¢in TK’da yer almasi, uygulama bilgisinin “dogrudan bir silah sisteminde
kullanilan malzeme” olmasi, tedarik kaynagimin NAMSA olmasindan dolay1 ilgili
stitun 6lcek degerleri 10; gecmiginde bir tane P/B durumu olmas1 ve sadece tek bir
sistemde (Sistem-8170934) kullaniliyor olmasindan dolayr ilgili siitun 6lgek
degerleri 1; ERRC kodunun T olmasindan dolay: ilgili siitun Ol¢ek degeri 7;
10.325,16 USD’lik fiyatiyla ilgili siitun 6lgek degeri 8; ana silah sistemine 0’1inc1
seviyeden bagli olmasi ve planli bakim, zaman asimi ve modernizasyon iginde yer
almamasimdan dolayr ilgili situn Olgek degerleri 0 olmak {izere Kkriter
6l¢eklendirme formatina uygun olarak belirlenmistir.

Adim 2. Karar matrisinin normalizasyonu: Karar matrisi Es. (1)

kullanilarak normalize karar matrisi R elde edilmistir.
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Adim 3. Agirhklandirilmis karar matrisinin olusturulmasi: AHP
yontemi ile belirlenen kriter agirliklar1 Esitlik (2)’de kullanilarak agirliklandirilnmis

karar matrisi [ V] olusturulmustur. Matrise ait kesit Sekil 4’te verilmistir.

i Tk'dz yer B{B Uygulama X ortak Flanl Zaman Moderniz _ .
Alternatifier [NSN) 50, gecmisi  Bilgisi SBVIMR  pillanm Eakim Agimi asyon ERRC 0% Fiyat
1000531 0,066 0,0000 00015 0,0000 D000z 00,0000 0,0000 0,0000 0,0003 0,001 00007
1001388 0,0000 0,0000 0,0006 0,0017 0,0005 10,2000 0,0000 0,0000 0,000 0,001% 00002
1001820 0,0000 00000 0,0005 00,0000 D000z 02,0000 20,0000 0,0000 0,0032 00013 00007
1001858 0,000 0,0000 0,0010 0,0000 D000z 00,0000 0,0000 0,0000 0,0022 0,001 00012
1002852 0,0000 0,0000 0,0006 0,0017 D, 0002 10,2000 0,0000 0,0000 0,000 0,0013 00002
1008687 0,000 0,0000 0,0010 0,0000 0,0005 i0,0000 30,0000 0,0000 0,000 0,0002 00003
1010475 0,000 0,0000 0,0010 0,0000 0,0005 00,0000 0,0000 0,0000 0,0003 0,0007 00005
1010612 0,0000 0,0000 0,0010 0,0000 D, 0002 10,2000 0,0000 0,0000 0,0013 0,0013 00002
1011500 0,000 0,0000 0,0010 0,0000 0,0002 i0,0000 30,0000 0,0000 0,000 0,001 00007
1012068 0,0000 0,0000 0,0005 0,0017 D000z 02,0000 10,0000 0,0000 0,0003 0,001 D, o002
1012353 0,0000 0,0000 0,0010 0,0000 0,0005 10,2000 0,0000 0,0000 0,000 0,001% 0,0005
10413083 0,000 0,0000 0,0010 0,0000 0,0002 i0,0000 30,0000 0,0000 0,000 0,001 0,0005
1016278 0,0000 0,0000 0,0015 20,0000 D000z 02,0000 10,0000 0,0000 0,0003 0,0007 00007
1016656 0,0000 00000 0,001s 0,0000 0,000z 0,0000 30,0000 00000 0,0003 0,0007 00005
1012153 0,0066 0,028 0,001% 0,0000 0,0002 i0,0000 30,0000 0,0000 0,0022 0,001% 00014

Sekil 4. [V] Agirliklandirilmig Karar Matrisinin 15x11 boyutlu kesiti.

Adim 4. Pozitif ideal ve negatif ideal ¢o6ziimlerin belirlenmesi: Es. (3)
ve Es. (4) kullamlarak ¢dziimlerin bulunmasi asamasinda, NSN’in ana sisteme
bagli oldugu seviye degerinin kii¢iik olmasi pozitif ideal ¢éziime etki ettiginden bu
kriter bir tiir maliyet kriteri olarak goriilmelidir. Bu sebeple A™ belirlenirken sz
konusu kriter igin minimum, diger kriterler igin ise maximumlar; A i¢in ise seviye
alt-kriteri i¢in maksimum, diger kriterler i¢in ise minimumlar dikkate alinmigtir. Bu

dogrultuda;
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A’= {0,0066; 0,0975; 0,0015; 0; 0,0202; 0,0025; 0,0045; 0,0113; 0,0032; 0,0019;

0,0017}

A= {0; 0; 0,0001; 0,0051; 0,0002; 0; 0; 0; 0,0003; 0,0002; 0,0002} belirlenmistir.
Adim 5. Alternatiflerin ideal ve negatif ideal ¢6ziime uzakhklarinin

hesaplanmasi: Es. (5) ve Es. (6)’ya uygun olarak uzakliklar hesaplanmistir.

Hesaplama sonucunda ulasilan matrise ait kesit Sekil 5°de verilmistir.

[ g ] Sis =i-
Ao =1 o A0T3 oooE5s
AOTLESE o A0S OO0
AOTLSZE0 o A0S o DosD
AOOLSSS o A0S ooosT
AQOIZESZ O A0S oooO=s
AQOESS T o A0S ooo0s52
AL TS o A0S ooo0s52
AQLDELE o A0S ooosa
AQ1L1IS0OS O A0S ooo0s5=
AQ1Z0DEE O A0S oooO=s
AQLIESS o A0S ooo0s5s
AQ1IDES O A0S ooo0s5=
AQALEZTE O A0S ooo0s5=
AQLESSS O A0S ooo0s5=
AQAISIASS ooO97s o oos4a

Sekil 5. S;" ve S;” Matrisine ait kesit

Adim 6. Ideal ¢oziime goreli yakinhigin hesaplanmasi: Son adimda Es.
(7)’den yararlanilarak ideal ¢oziime goreli yakinhik (C;’) hesaplanmustir. NSN’ler
ideal ¢oziime goreli yakmnlik (C;) degerlerine gore siralanmistir. Elde edilen
sonuclarin tam listesi akademik caligsmalarda kullanilmak iizere yazarlardan temin

edilebilir.

Siralama Sonuclarinin Kriter Bazinda Analizi

TOPSIS yontemi sonuglar1 ile, MIP’in 02/2014 dénemi tedarik tavsiye

listesinde yer alan 5874 kalem malzeme ic¢in Onem derecesine gore
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gerceklestirilmis siralama elde edilmistir. Problem tanimi itibariyle tedarik
etme/etmeme kararinda siralamanin ayniyla kullanilmasi hedeflenmemistir.

Pareto Ilkesi’nden hareketle 5874 NSN’in TOPSIS siralamasindaki ilk
1200 (5874’iin yaklasik %20’si) adedi ele alinmistir. 1200 alternatiften 781
adedinin son 3 yil icerisinde herhangi bir P/B duruma sebebiyet vermedigi; geri
kalan 419 adedinin ise en az 1, en fazla 34 defa parca bekler durum yasanmasina
sebep oldugu goriilmektedir. Calismada kullanilan 5874 NSN’den 462 tanesinin
gecmisinde parca bekler olustugu goz Oniine alindiginda; ge¢misinde parga bekler
olan NSN’lerin % 90,69 unun siralamanin ilk 1200’iinde yer aldig1 goriilmektedir.
Alternatiflerden % 45’inin temel konfigiirasyonda yer aldigi, % 55’inin ise temel
konfigiirasyon i¢inde olmadig1 goriilmektedir. Bagka bir ifade ile, 5874 NSN i¢inde
TK’da yer alan 540 adedin tamami, siralamanin ilk 1200 sirasinda yer bulmustur.
Modernizasyon i¢in gerekli malzeme setinde bulunan 9 NSN’in hepsi listede yer
almigtir. Veri setinde ana sisteme baglilik seviyesi 0 olan 3527 NSN’in yaklagik %
72’sinin ilk 1200’e girmedigi gbézlenmistir. Liste icerisinde her ne kadar 6nem
Olcegi en disiik olsa da, sarf malzemelerin % 50,3 ile ilk sirada oldugu
gozlenmistir. 5874 NSN’den 5017 tanesinin (% 85,41) ERRC kodunun N
olmasinin da bu sonugta biiyiik etkisi vardir. Bu durum, genel malzeme kullanim
karakteristiklerine uygundur. Yani idame- isletme icin en ¢ok sarf malzemelere
ihtiya¢ duyulmaktadir. Listede yer alan fiyati diisik bir malzemenin eksikligi
onemli bir silah sisteminin kullanim dis1 kalmasina neden olabilecegi gibi, pahali
bir malzemenin ihtiya¢ yokken tedarik edilmesi de kit kaynaklarin verimsiz
kullanmim sonucunu dogurabilmektedir. Ik 1200 NSN incelendiginde, liste
icerisinde her iki duruma 6rnek olacak malzemelerin varligi gozlenmistir.

Agirlik olarak en etkin kriter olan P/B ge¢mis verisinin siralamada etkin
oldugu goriilmektedir. S6z konusu 1200 NSN’in 419 tanesi (% 34,92) son 3 yil
icerisinde en az 1 defa P/B durumuna sebep olmustur. % 15,39 ile agirlik olarak en

onemli ikinci kriter olan TK’da yer alma durumunu 540 NSN (% 45)
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saglamaktadir. Onem derecesine gore iiiincii sirada gelen ana sisteme bagl oldugu
seviye verisine gore ise, 999 NSN’in (% 83,25) dogrudan bir silah/destek sistemine
bagli oldugu, ancak ana sisteme 3 veya daha fazla bir seviyeden bagli olan

NSN’lerden sadece 2 tanesinin (% 0,17) bu listeye girebildigi goriilmiistiir.

Siralama Sonuclarimin Kullameilarin Tedarik Kararlan fle Karsilastirilmasi

Karsilastirma sonuglari, en iyi harbe hazirlik seviyesinin temini ve gereksiz
malzemelerin tedarige baglanmamasi dikkate alinarak asagida maddeler halinde
Ozetlenmistir:

1. Onerilen yaklasim ile elde edilen siralamada, ilk 1200 siraya giren
NSN igerisinde; 477 kalem (% 39,75) NSN i¢in uzman personelin tedarik karari
verdigi, 723 kaleminin (% 60,25) ise tedarige baglanmadigi goriilmektedir.
Toplamda 5874 kalem NSN’den 902 kalemi i¢in 01 Temmuz 2014 ve verilerin
Hv.K.K.ligindan teslim alindig1r 26 Agustos 2016 tarihleri arasinda farkli gerekce
ve siireler boyunca P/B durumu ortaya ¢ikmistir. Tedarige baglanan 2318 kalem
icinde yer alan 353 kalem NSN i¢in, ilerleyen donemde yine de P/B durumu
yasanmustir. Siralamada ilk 1200’e giren ve uzman personelin tedarik edilmeme
yoniinde karar aldigit NSN’lerden 73 kalemi (% 10,1) i¢in ilerleyen donemde P/B
durumu yasanmustir.

flgili donemde ugaklarin par¢a bekler oranimnin % 12- % 13 araliginda
olmasi ihtiyag belirleme ve kontrat yonetimi alaninda personelimizin ne denli
dikkatli ve 6zenli ¢alistiginin bir gostergesidir. Ancak bu calisma, 6ziinde mevcut
durumu iyilestirmeyi hedeflenmistir.

2. Hv.K.K.Iiginin harbe hazirlik seviyesinin en iyilenmesi amacinda
konunun diger boyutu ise gereksiz malzeme tedariginin Onlenmesidir. Bu
kapsamda gercek hayatta tedarik karar1 verilen malzemelerin % 22,82’sinin, 01
Temmuz 2014 -26 Agustos 2016 tarihleri arasinda kalan yaklasik 2 y1l boyunca hig
kullanilmadig: tespit edilmistir. Siralamada ilk 1200°e giren NSN’ler arasinda bu
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duruma Ornek olanlarin oran1 % 13,7 iken, siralamaya girmeyenler ise % 9,12’lik
kisma girmektedir. Bir malzemenin tedariginden sonra kullanilmamis olmasi, tek
basina bu tedarik kararmin yanlis oldugunu gdstermez. Ancak, s6z konusu %
22,82°lik  dilime giren malzemeler iginde hatali kararlarin olabilecegi
degerlendirilebilir. Benzer sekilde, karar vericiler tarafindan tedarik etmeme karari
verilmesinden sonra gegen siirede ilgili malzemeye ihtiya¢ duyulmadigi durumlarin
da (%77,18) tamaminin dogru karar olarak degerlendirilmesi uygun olmaz.
Gelistirilen siralama yaklagimi, sadece dogru malzemenin tedarik edilmesi
konusunda degil; yanlis malzemenin tedarik edilmemesi kararinda da ilgili uzman

personele katki sunacagi degerlendirilmektedir.

Sonug¢

Ulke savunmasinda hayati bir role sahip olan Hv.K K.l1g1, kendisine tahsis
edilen biit¢e dahilinde envanterinde yer alan silah ve diger sistemlerin idame ve
isletmesini saglamak i¢in tedarik faaliyetlerini yiirlitmektedir. Malzeme tedarik
tavsiye listeleri, KKP kapsaminda HvBS’de ¢ok &nemli bir yeri olan Malzeme
Yonetim Moduliiniin bir alt-modulii MIP-KDS ile belirlenmektedir. Yaklasik 680
000 kalem malzemenin tanimli oldugu zincir igerisinde ihtiyag duyulan
malzemelere yoOnelik tavsiye listeleri karar vericilerce degerlendirilmektedir. Bu
calismada, karar vericilere degerlendirmelerinde yardimci olacak bilimsel bir
yaklasim sunulmustur.

Onerilen yaklasgimmn KDS’ye eklenmesi igin gerekli mevzuatsal ve
yazilimsal hazirliklar HvBS nin yazilim yonetim kisimlarinca baglanmis olup yakin
gelecekte canli sistem iizerinde kullanilmaya baslanmasi planlanmaktadir. Ayrica
calismanin, uygulama yapilan sisteme faydasinin yani sira detayli literatiir
aragtirmasi gostermistir ki, gerek sivil gerekse askeri alanda benzer bir ¢alisma yer

almamaktadir. Bu ¢alisma, ERP tabanli MRP sonuclarinin degerlendirilmesinde
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karar destek sistemine yardimci olacak nitelikte CKKV yaklagimlarini kullanmasi
ile literatiire katkir saglamaktadir.

Literatiirde AHP ve TOPSIS yontemi ile ilgili kritiklere Arikan ve Citak’in
(2017) c¢alismasindan erisilebilir. Burada gerceklestirilen ¢alisma acisindan
degerlendirilmek iizere, temel olarak AHP ile ilgili ilk kritik, kriter hiyerarsisindeki
seviye sayist arttiginda yontemin uygulanabilirli§inin  kisitlanabilecegine
yoneliktir. Gergeklestirilen ¢calismada, AHP yontemi alternatiflerin se¢imi problemi
icin degil, kriterlerin agirliklarinin belirlenmesi i¢in kullanilmistir. Dolayistyla ikili
karsilastirmalar sadece kriterler i¢in gergeklestirilmistir. AHP ile ilgili ikinci kritik
ise sira tersi (rank reversal) problemidir. Bu problem, yeni bir kriter veya alternatif
eklenmesi halinde O6nem degerlerinin temin edilmesindeki zorluktan
kaynaklanmaktadir. Sira tersi problemi TOPSIS yonteminin de literatiirde varolan
kritigidir. Gergeklestirilen c¢alisma acisindan, biitiinlesik yoOntem, sistemde
halihazirda kullanilan bir KDS’ye yine bir yazilim yardimiyla ekleneceginden
kriterlerde ya da alternatiflerdeki degisimler sz konusu oldugunda problem tolere
edilebilecektir.

Gelecege yonelik olarak, MiP’in sonuclarindan onarim tavsiye listeleri icin
benzer bir calisma degerlendirilebilecegi Ongoriillmiigtiir. Ayrica, faydalanilan
biitiinlesik yontem stibjektif oldugundan duyarlilik analizlerinin gelistirilecek KDS

sistemi icerisinde degerlendirilmesi uygulamaya katki saglayacaktir.

Tesekkiir

Yazarlar, ¢aligmanin degerini arttiran kiymetli kritikleri i¢in hakemlere

derin tesekkiirlerini sunar.
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Extended Summary
Introduction

The ability of businesses to sustain their assets and adapt to today's
increasingly competitive conditions is only possible through the rapid and accurate
processing and management of high-level information. Enterprise Resource
Planning (ERP) systems serve the purpose that rapid and accurate processing and
management of high-level information. with an integrated data/information
management system.

Businesses that utilize Enterprise Resource Planning (ERP) use many
guantitative and qualitative variables such as product delivery times, customer
satisfaction, and operating expenses as criteria to eavluate the achieving levels of
their goals. These variables are important for the military industry too, but
additional variables are needed due to the specific objectives of the defense sector.
The most important one of these is the level of preperadness of war which refers to
the situation of military presence in terms of any military unit, personnel and
equipment. Matter preparation level, which is a qualitative variable; varies in time,
location and terms of procurement. This variability makes it difficult to assess
military decisions. Moreover, when the field of activity in the defense sector is
military-aerospace, problems with material supply can have critical consequences
for both financial and strategic security.

Turkish Air Force utilizes a Decision Support System (DSS) that ensure
the material requirement planning (MRP). The material-purchase-list established
by the DSS is examined by the specialist staff to make the supply decision. The
purpose of the study is to provide a scientific approach which will guide decision
makers in the examination activity, by ranking the MRP results according to the

importance level in order to give the most accurate procurement decision.
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Literature Review

Literature research has been restricted to studies in the Science Citation
Index (SCI), which contains international journals and scientific studies. A detailed
literature search on procurement decisions made using the Multiple Criteria
Decision Making (MCDM) Techniques can be accessed from Yagli (2017). In the
field of military decision-making, only Wang et al. (2008) and Sanchez-Lozana et
al. (2015) uses the AHP and TOPSIS approach integrally. But these two studies
addressed the issue of military aircraft selection.

Within the above research constraints, neither in the civilian nor in the
military field there is a study which utilizes the MCDM Techniques to aid the DSS
in evaluating ERP based MRP outcomes. With these properties, the current study
contributes to the literature.

Metodology

The techniques of AHP and TOPSIS that are integrated in the proposed
approach are briefly reviewed in this section.

AHP (Analytical Hierarchy Process)

AHP was developed by Thomas L. Saaty in 1965. The steps of the
technique can be summarized as follows (Saaty, 1990):

Step 1. The MCDM problem is defined and its goal is identified.

Step 2. The decision hierarchy is decomposed.

Step 3. The pair-wise comparison matrix is constructed.

Step 4. The relative weights are produced.

Step 5. The consistency ratio (CR) is calculated. The recommended consistency

ratio is less than or equal t0 0.1.

TOPSIS (Technique for Order Preference by Similarity to the Ideal Solution)

TOPSIS, developed by Hwang and Yoon (1981). The steps of the
technique based on Hwang and Yoon (1981) and Shih et al. (2007) are as follows:

TOPSIS Step 1. Construct the decision matrix D.
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TOPSIS Step 2. Construct the normalized decision matrix R

TOPSIS Step 3.Calculate the weighted normalized decision matrix.

TOPSIS Step 4. Determine the ideal (A") and negative ideal (A")
solutions.

TOPSIS Step 5. Calculate the separation measures (S, Si).

TOPSIS Step 6. Calculate the relative closeness to the ideal solution (Cy)
and rank the preference order.

System and Problem Definition

Air Logistics Command (Hv.Loj.K.li81) is responsible of fulfillment of
supply, maintenance, transportation, fortification and other logistic activities and
also calculation, procurement, infrastructure and facilities to meet the needs of the
organization. The procurement list (planned order) issued by the MRP is examined
by the specialist personnel in determining the material requirements for
administration and management, and a decision is made whether or not to supply.
There are no information about rank orders or groups for the materials in the list.
The staff prioritize and evaluate the planned orders based on their own knowledges
and experiences. The fact that compensating for erroneous procurement decisions
takes a long time and are more costly than when they are taken in proper time,
increases the need and importance of decision makers to make their procurement
decisions more healthier in time.

Application

For the solution of the problem, the integrated steps of the AHP-TOPSIS
methods has been carried out. The utilized integrated technique provides
opportunity for experts to examine the purchased items primarily that might be
ignored via traditional approach; prevent to exceed the possible deadline for
waiting parts and use scarce resources more effective. Criteria that will influence
the decision of procurement are determined by a questionnaire study. AHP criteria

hierarchy was constructed. Hwang and Yoon’s (1981) “10 point scale” was utilized
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for scaling qualitative criteria. Weights of criteria were determined by AHP
method. The ranking order of alternatives (materials placed in the procurement list)
was obtained by TOPSIS Technique. The ranking order was evaluated based on
each criterion. The obtained order was compared with the Staff’s decisions in the
considered past period.
Conclusion

Having a vital role in the defense of the country, Air Logistic Commands
carries out procurement activities to ensure the management and operation of
weapons and other systems in its inventory within the budget allocated to it. This
study aims to keep the procurement decisions in the most efficient level. It is
determined that by providing the proposed scientific approach the specialist staff
could be able to make effective decisions to evaluate the procurement list within a
limited time they have, and it could be possible to reach the aim of reducing human
errors. For the future, a similar study can be evaluated for the repair lists from the
results of the MRP module.
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Abstract

The ongoing Ukrainian crisis began in 2014 with street protests, supported by
Western states, to topple the pro-Russian government of Ukraine. The crisis
evolved into the invasion and annexation of Crimea by Russia, ongoing conflicts
between legal Ukrainian government troops and Russian-supported local
separatists in eastern Ukraine. This article analyzes the crisis within the theory of
proxy warfare, which emerged during the Cold War as the most prevalent method
of competition between the US and the former Soviet Union. The paper argues that
the Ukrainian crisis presents an example of proxy warfare between the West and
Russia for global hegemony, and that its result will affect not just Eurasia but
security world-wide.
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Ukrayna’daki Vekalet Savasi
0z
Ukrayna Krizi 2014 yuhnda Rus yanlisi Ukrayna hiikiimetini devirmek amaciyla
batili iilkelerce desteklenen sokak gosterileri neticesinde baglanugtir. Kriz Kirim'in
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ile eski Sovyetler Birligi arasindaki rekabette ¢ok yaygin bir sekilde basvurulan
yontem olan vekdlet savaslari teorisi cergevesinde analiz etmektedir. Calisma,
Ukrayna krizinin Rusya ve Batili Devletler arasinda kiiresel hegemonya amaciyla
yapilan bir vekdlet savast ornegini tegkil ettigini ve sonucunun sadece Avrasya'dan
ziyade tiim diinyanin giivenligini etkileyecegini one siirmektedir.

Anahtar Kelimeler: Vekdlet Savasi, Ukrayna Catismalari, Kirim.

Introduction

Throughout history, war by proxy has been a common tactic for great
powers to indirectly wage warfare against their opponents. Similarly, it
played an important role in the competition between the US and the USSR
for global hegemony in the Cold War era, especially after the advent of
nuclear weapons. Both superpowers involved themselves in a massive
struggle through the use of Third World countries as their proxies, without
engaging in direct military conflict that could escalate into a dangerous total
war including nuclear confrontation.

Indirect confrontation continued as the main form of warfare between
the West and Russia after the Cold War, with non-state actors, especially
terror organizations, emerging as the main proxies. Protracted civil wars as
in Bosnia, Darfur, Rwanda, Georgia, and Syria became examples of the
trend, with state and non-state actors engaged in violence while supported
by external global and regional powers for their strategic interests. Another
form of this West/Russian proxy warfare included the "Color Revolutions"
and the so-called "Arab Spring,” in which people were covertly organized to
fight against the governments in question.
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Street protests instigated in part covertly by the EU and US to remove
the pro-Russian government in Ukraine engendered a strong reaction by
Russia, which declared Ukraine's NATO or EU membership as a major
threat to its national security. Russia invaded Crimea by sending in Special
Forces units in uniform without insignia, with support by local pro-Russian
Crimean organized by Russian covert agencies; subsequently Russia
annexed the peninsula based on a controversial referendum as yet
unacknowledged by many states. Russian-speaking inhabitants of eastern
Ukraine, on the other hand, declared self- determination, triggering a
protracted conflict against the Ukrainian government.

Thus, the ongoing crisis in Ukraine constitutes a fierce proxy war
between western states and Russia for regional and global hegemony, rather
than a civil war in Ukraine. Russian activities especially represent an
excellent example of proxy warfare while western states preferred to focus
on covert civilian movements. The fate of the conflicts will be based on the
decisions of its supporters (the West and Russia) rather than the decision of
the proxies (Ukraine and local separatists), reflecting one of the main

principles of proxy warfare theory.

Proxy Warfare Theory

Most conflicts in the post-Cold-War era possess characteristics quite
different from conventional warfare. Especially the conflicts in Ukraine,
Yemen, Iraq, Syria, and Afghanistan heralded a fundamental change in the
nature of war, with irregular warfare emerging as the dominant form of

warfare (Kiras, 2008: 304). Scholars felt compelled to describe these
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conflicts via new warfare theories, such as proxy warfare, fourth generation
warfare (4GW), hybrid warfare, low intensity warfare, asymmetrical
warfare or compound warfare.

Proxy warfare is actually not a new phenomenon in international
politics (Hughes, 2012: 2), representing instead a perennial strand in the
history of warfare. (Mumford, 2013a: 1) Throughout history, states or
empires have opted to encourage their proxies to attack strong adversaries
for their political and military interests, refraining from direct military
confrontation. As Mumford (2013: 45) put it, "the alluring combination of
plausible deniability and lower risk has ensured that proxy wars are
attractive to states seeking to defend or expand their interests or ideology."

Proxy warfare is defined as "an international conflict between two
foreign powers, fought out on the soil of a third country; disguised as a
conflict over an internal issue of that country; and using some of that
country’s manpower, resources and territory as a means for achieving
preponderantly foreign goals and foreign strategies” (Deutsch, 1964: 102).
Proxy wars are logical replacements for states seeking to further their own
strategic goals while at the same time avoiding costly and bloody direct
warfare. (Mumford, 2013: 41) Therefore it has been regarded as relatively
cheap, risk free, and easy for states who have the power to enlist weaker
states or groups to fight for their interests.

Proxy warfare especially played a crucial role in preventing direct
engagement between the US and former USSR especially after the advent of
nuclear weapons in 1945, "as the shadow of nuclear war ensured more acute

selectivity in the conflict engagement given the consequences of a potential
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nuclear exchange.” (Mumford, 2013a: 2) As Craig (2010: 33) underlined,
during the Cold War, the term ‘proxy warfare’ was used to refer to the
superpowers’ use of allied factions or states to pursue their global rivalry
outside the strictures of Northern-Hemisphere nuclear deterrence.

The competition between the US and the USSR for global
dominance during the Cold War was reflected in a series of proxy wars. As
Ferrante (2008: 412) pointed out, during the Cold War the US and USSR
took part in as many as 120 proxy wars fought in developing countries and
falling short of direct, full scale military engagement. State actors of the
Third World emerged as the main proxies of both sides in this period.

The Cold War witnessed many proxy wars between the US and the
USSR. To the US government, the conflict in Korea was essentially proxy
warfare to be waged against Kim 1I-Sung, a lesser opponent, in order to
send a warning to Stalin, a far more powerful enemy. (Pearlmen, 2008: 65)
Involvement of superpowers transformed civil war in Angola into the
archetypal proxy war. (Rauta and Mumford, 2017: 100) In the 1980s, the
US government began funneling aid to mujahedeen rebels in Afghanistan as
part of an American proxy war against the Soviet Union. (Turse, 2012: 67)

On the other hand, both the West and the USSR repeatedly accused
each other of sponsoring and supporting terrorism, and indeed, of secretly
directing or controlling actions of ostensibly autonomous terrorist groups.
(Innes, 2012: 2) The story revealed by the Cold War archives of the former
Soviet Union has almost invariably been one in which the supposed

‘proxies’ or ‘surrogates’ of both powers efficiently manipulated their



80| Bilal KARABULUT ve Safak OGUZ

sponsors at least as often, or more often, as they themselves were controlled
or manipulated. (Marshall, 2016: 185)

In the post-Cold-War era, proxy warfare retained its importance as
the main form of warfare between global and regional powers. As Mumford
(2013: 45) argues, "modern-day proxy wars have become arm’s-length
‘effects-based operations’ whereby a specific objective is desired (such as
the downfall of an authoritarian regime) without risking foreseen
consequences (conflict escalation with a rival superpower, for example) and
at an acceptable monetary cost (an increasingly important factor given the
state of the contemporary global economy) — all of which is achieved
without a state having to directly commit military forces of its own."
Because of the lower risk and lower cost of conflict engagement, non-state
actors including terrorist groups and, more recently, private security
companies have been used as proxies in the post-Cold-War era. (Mumford,
2013a: 4: Erol, 2007: 83.) Fort this reason proxy warfare is also called
"warfare on the cheap.” Highlighting this economical aspect of proxy
warfare, Marshall (2016: 190) argues that "the role of cycles in the global
economy may have as much a role to play in the recurrence of proxy
warfare".

Modern civil wars are frequently fed by competing external
supporters who use local proxies as part of a larger regional or even global
struggle. (Estrin and Shapiro, 2014) Many scholars have described ongoing
conflicts as proxy warfare between the West and Russia. For Berryman,
(2011: 234) the August conflict in Georgia was a war over NATO
enlargement - in effect a proxy war between Russia and the US. Rekha
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(2017: 62) argued, for example, that the US and Russia were involved in
proxy war in Afghanistan, pointing to Pakistan as the American proxy.
Cockburn (2016) states that in particular the US and Russia fought an
inconclusive proxy war in Syria, until the capture of Mosul by ISIS in June
2014,

One of the most important characteristics of proxy warfare is non-
attribution. Much proxy warfare occurs in a covert or at least invisible
environment in which attribution is hard to place. (Innes, 2012: IV) As
Long (2018: 45) states, the sponsor of the proxy is unknown or at least can
plausibly deny charges of support. Thus although known by all, none of the
sponsors are directly blamed for support of the proxy in a way that could
perhaps instigate direct warfare.

However, it is worth noting that technological developments in
intelligence, reconnaissance, and information technology increased
capabilities of detecting the support system for proxies in proxy warfare. As
we have witnessed, Russian support for eastern Ukraine has been followed
and detected by NATO through satellite systems and published online in
order to pressure Russia internationally. (Lamothe, 2014) Similarly, Russia
revealed videos of secret and dirty cooperation between ISIS and the US in
Syria, highlighting that ISIS, in essence, has been functioning as a proxy for
the US. (Sputnik News, 2017)

Proxy Warfare in Ukraine

At the Bucharest Summit in April 2008, NATO leaders declared that
Ukraine and Georgia would become members of the Alliance and decided to
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begin a period of intensive engagement with both states at a high political
level. It was the strongest commitment of the Alliance to membership by
both states, which Russia regarded as its backyard. Already worried about
more expansion of NATO eastward, the Russian leadership strongly
opposed the decision, with Vladimir Putin threatening to re-target Russian
missiles at the country if Ukraine joined NATO and accepted foreign
military bases. Georgian membership in NATO was also described as
crossing a red line for Russia. (Popeski and Antidze, 2008)

Operations by Georgian troops, with Western support, in South
Ossetia and Abkhazia to restore its territorial integrity, however, resulted in
the involvement of Russian troops and the occupation of Georgia by Russia,
creating frozen conflicts in both breakaway regions. Georgia’s hope for
membership in the Alliance has slipped away to an unknown point of time
and the Georgian government has completely lost control of South Ossetia
and Abkhazia, which later declared independence officially and were
recognized as such by Russia.

Ukraine experienced the same fate as Georgia, with street protests in
2014 (backed by Western states) to remove the pro-Russian government
triggering rapid and decisive military action by Russia. The result was a new
Cold-War-style confrontation between Russia and the West, especially the
US and NATO, including deployment of new nuclear weapons and long-
range missiles.

The conflict in Ukraine can be analyzed in three different phases.
First, street protests in Ukraine covertly supported by Western states,
especially the EU and the US, against the pro-Russian government. Second,
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the invasion of Crimea with involvement of Russian troops supported by
local pro-Russian Crimean and illegal annexation based on a controversial
referendum. Finally, ongoing conflicts in eastern Ukraine between
Ukrainian government forces supported by Western states and Russian-
backed separatists, which most likely will result in a “frozen conflict” as in
Abkhazia and South Ossetia.

Many scholars and politicians described Russian military activities
in Ukraine, especially the activities of Russian Special Forces and pro-
Russian locals in Crimea, as "hybrid warfare”. The Wales Summit
Declaration of NATO also described Russian military activities in Crimea
as hybrid warfare. However, Erol and Oguz (2015: 275) argued that Russian
military activities included more than those defined by hybrid warfare
theory and argued that "Russia’s hybrid warfare in annexing Crimea
presented an intriguing case study for hybrid warfare theorists, since
Russia’s example has achieved distinctive results that are unprecedented in
several ways."

Rauta and Mumford on the other hand argued that “Crimea cannot
be equated with a proxy war as it was a covert action carried out with the
support of local auxiliaries, and which later turned into a military
intervention while the situation in Eastern Ukraine, on the other hand,
displays characteristics of a proxy war as the separatist rebels are trained
and supported by intervening actors” (Rauta and Mumford, 2017: 102) This
points up the differences between the invasion of Crimea by Russia and

conflicts in eastern Ukraine in the framework of proxy warfare theory.
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However, the street protests that resulted in regime change and
triggered the crisis and ongoing conflicts in eastern Ukraine (centered on
pro-Russian enclaves in the Donetsk and Luhansk regions) are not well
described in the framework of hybrid warfare. Both cases are examples of
proxy warfare between the West and Russia, rather than civil war in
Ukraine. Strutt (2014: 252), for example, defined the events in Kiev streets
as proxy warfare between the West and Russia, while Horsfield (2017: 176)
argued that we are witnessing US-Russia proxy warfare centered on pro-
Russian enclaves in eastern Ukraine.

Robert Heinsch (2015: 360), on the other hand, analyses conflicts in
Ukraine based on the arguments of the International Court of Justice (1CJ)
in its 1986 Nicaragua and 2007 Genocide judgments, and in the 1999
International Criminal Tribunal for the former Yugoslavia (ICTY) Tadi¢
appeals judgment. He argues that "while greater clarity of information
would be desirable, it seems likely that the situation in eastern Ukraine can
be qualified as an internationalized non-international armed conflict, i.e., an
original non-international armed conflict, which, through the indirect
influence of Russia and the support it is providing to, and control it is
exercising over, the pro-Russian separatists, has become an international
armed conflict,” while highlighting that it is not clear "whether this
represents the beginning of the rampant proxy wars that characterized the
Cold War."
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Western Proxy Warfare against Russia

War by proxy has been a very common method for Western states,
especially for the US, for centuries. However, as Pearlmen (2008: 65)
pointed out, Americans would not coin the term until mid-1955 although
engaged in proxy war before and after the Berlin blockade. For the US
especially, intensifying involvement in world politics, proxy warfare was
regarded as crucial policy for strategic outcomes. President Dwight
Eisenhower called proxy wars "the cheapest insurance in the world"
(Mumford, 2013: 41)

The USSR nuclear test of 1949 resulted in the emergence of "nuclear
standoff"”, later formulized in the Mutual Assured Doctrine (MAD), urging
the US with support of other western states to engage with the USSR
indirectly via proxies. The western states invented several methods to
organize and support its proxies in the Third World. The US utilized, for
example, what they called "foreign assistance programs" as their tool for
waging proxy warfare through indirect financial and material support for
Third World allies engaged in intra- or interstate wars with communist
opponents. (Mumford, 2013a: 100)

As we have seen, western proxy warfare played an important role in
the competition between Russia and the West for global dominance after the
Cold War. Street protests supported by western covert units to topple pro-
Russian regimes in the states Russia regarded as its backyard such as
Kyrgyzstan, Georgia or Ukraine, the so-called Color Revolutions, emerged
as the main tool for the west to indirectly confront Russia. Russia regarded

the Color Revolutions as an open proxy war waged by the West, with
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Defense Minister Sergei Shoigu summarizing the Russian view when he
said, "The Color Revolutions are increasingly taking on the form of warfare
and are developed according to the rules of war craft.” (Golts, 2014a)

Although officially denied by the Western countries, many scholars
accused the West of being the perpetrator of the street protests in Ukraine in
2014. Mearsheimer (2014: 1), for example, points to the Orange Revolution
in 2004 as the beginning of Western involvement, arguing that "according to
the prevailing wisdom in the West, the Ukraine crisis can be blamed almost
entirely on Russian aggression.... But this account is wrong: the United
States and its European allies share most of the responsibility for the crisis.”
Cohen (2015) supports him, claiming that mistakes in American policies
against Russia triggered the crisis in Ukraine, and the crisis is not only
Putin's fault. Milne (2014) argues that it's not Russia that pushed Ukraine to
the brink of war, and the attempt to lever Kiev into the Western camp by
ousting an elected leader made conflict certain.

American officials also accepted the western state’s role in the crisis.
President Obama admitted that the US "had brokered a deal to transition
power in Ukraine." (CNN, 2015) US assistant secretary of state Victoria
Nuland confirmed that the US had invested in total "over $5 billion" to
"ensure a secure and prosperous and democratic Ukraine™ - she specifically
congratulated the "Euromaidan” movement. (Ahmed, 2014) On the other
hand, George Soros, who is mainly noted for investments in other countries
to shape the political atmosphere in American favor, stated that he "set up a

foundation in Ukraine before Ukraine became independent of Russia, and
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the foundation has been functioning ever since and played an important part
in the Ukrainian crisis.” (CNN, 2014)

When conflicts erupted in eastern Ukraine between Ukrainian troops
and Russian-backed local separatists, the West declared open political
support for Ukraine while providing overt and covert military support for
Ukrainian troops. John Brennan, director of the CIA visited Kiev in April
2014, only a few weeks after the conflict started, and offered "non-lethal™
assistance, almost certainly kit to counter Russian jamming and protect their
own communications. (Norton-Taylor, 2014) The US intensified its aid over
time, providing about $750 million in nonlethal arms to Ukraine in 2016,
including body armor, night-vision equipment, radios and Humvees, as well
as radar to pinpoint the location of enemy mortars. (Gordon, 2017) The EU
states also provided military equipment for the Ukrainian government. The
At the beginning of 2018, Trump administration stated that they plan to send
lethal defensive weapons.

As for the invisible side of the war, it is certain that the West
covertly supported Ukrainian troops to fight Russian-backed separatists in
Eastern Ukraine; this is one of the natural tools for proxy warfare. It is
highly unlikely that the West will be able to reverse the situation in Crimea
or enable the Ukrainian government to control eastern Ukraine, but western
state’s proxy war against Russia would enable retention of the pro-Western
government in power, which is crucial for continued NATO-Ukraine
relations. That said, it is not likely that the West will militarily confront

Russia for the sake of Ukraine’s future.
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Russian Proxy Warfare against the West

Fighting its adversaries through proxies, especially via Orthodox
countries, has been a common method Russia has resorted to for centuries.
Creation of Balkan states such as Bulgaria (Roman, 2003: 412) or
Caucasian states such as Armenia (Cannon, 2016) was supported by the
Russian Empire as a means of extending Russian influence by proxy. And
at the end of the Russian Civil War, the first Soviet leader, Lenin, dwelt on
the phenomenon of ‘proxy conflict’ on the Soviet Union’s western frontiers
as both a serious governmental challenge and as a means of political
pressure on the Soviet Union’s nearest Western neighbors. (Marshall, 2015:
185)

During the Cold War, Soviet leaders pledged rhetorical and often
material support for many national liberation struggles. (Chapman, 2012:
337) In this way the USSR supported Third World countries, especially
countries of the socialist bloc, politically, militarily and economically to
fight the US and NATO or their proxies. The USSR fought proxy warfare
against the US in Korea, Angola, Guatemala, Nicaragua, Vietnam and in
many places around the globe for global dominance.

Russian proxy competition against the West continued after the Cold
War, from Afghanistan to Bosnia Herzegovina. As Arduino (2018: 217)
points out, "From the Russian standpoint, the role given in the military
doctrine to proxy warfare has not changed since the time of the Soviet
Union, only the actors."” Iran, the Assad regime, and Shiite non-state actors

emerged as the main Russian proxies in the Syrian conflict, the best known
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and most recent proxy war between Russia and the West in the post-Cold-
War era.

Ukraine emerged as the other main theater for Russian-West proxy
warfare. Russia declared membership by Ukraine and Georgia in NATO as
a red line for its national security, invaded Crimea, and annexed it based on
a referendum. The annexation was condemned by Western states, which
were regarded by western states as the main perpetrator of the crisis, but
none of the steps taken by Western states effectively deterred the Russian
military activities.

Russian-speaking locals in eastern Ukraine simultaneously attacked
Ukrainian government troops, especially in the Donetsk and Luhansk
regions. The unrest in eastern Ukraine emerged and continued as proxy war
with the Donbas People's Militia and the Luhansk People’s Militia emerging
as Russian proxies on the ground. (Rauta and Mumford, 2017: 106)

Russia has provided weapons, ammunition and military equipment
for separatists fighting the Western-backed Ukrainian regime forces. Golts
(2014b) argues that several Ukrainian Army helicopters were shot down
near Slovyansk by man-portable air-defense systems, or MANPADS, which
most likely were brought in by units of Russia's special forces. Both
Ukrainian and US officials accused Moscow of delivering surplus T-64
tanks and BM-21 multiple-rocket launchers to the pro-Russian separatists.
(Deutsche Welle, 2014) The US and EU therefore imposed economic
sanctions against Russia.

Russia deployed its conventional troops on the Ukrainian border and

exercised several snap exercises on the Ukrainian border and simultaneously
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in other parts of Russia in order to mask their main purpose. Snap exercises
especially became the main tool to show the muscles of conventional
capabilities. That constituted the main tool for intimidation and threat for
Ukrainian regime to effectively fight against separatists in eastern Ukraine.
This tactic played also an important role in the deterrence to NATO and the
United States. Russian troops stayed on the Ukrainian border as the sword
of Damocles until the annexation of Crimea was completed. (Erol and Oguz,
2015: 269)

Moscow also proved remarkably effective in the use of non-military
instruments of influence and diplomacy, which emphasized more-or-less
plausible deniability in an effort to disable international responses and
bolster domestic Russian support. (Allison, 2014: 1258) That included
measures such as issuing Russian passports to the Russian speaking people
in eastern Ukraine (to justify protecting ‘its citizens abroad’), playing the
energy card against Ukrainian government or information warfare with help
of Russian language in Eastern Ukraine to undermine people’s support in
Eastern Ukraine for the central government and garner support of the
Russian-speaking population in eastern Ukraine

Irregular warfare has constituted the backbone of Russian military
operations in eastern Ukraine. Russian irregular forces played a crucial role
in the mass mobilization of the local population in eastern Ukraine, to
destabilize the country and undermine the legitimacy of the legal
government in the target country. (Oguz, 2017: 8) As part of irregular
operations, Russia evolved several methods to support separatists, such as

humanitarian convoys despite warning by Western leaders that Russia is
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using the humanitarian aid mission as a pretext for a military intervention in
the conflict in eastern Ukraine. (Luhn, 2014) Russian President Vladimir
Putin called Russian special units fighting in Eastern Ukraine alongside
separatist "volunteers," denying involvement of Russian troops. (Oliphant
and Sabur, 2015)

Therefore many scholars and politicians have described the ongoing
conflicts in eastern Ukraine as Russian “proxy warfare” against the West.
Blanks (2018) argues that "Putin is waging a proxy warfare against the West
in Ukraine™ while Peterson (2017) describes the conflicts in eastern Ukraine
as "the forgotten proxy war Putin is fighting against the US and Europe."
Golts (2014) on the other hand stated that "Russia is waging a proxy war
in the southern and eastern regions of Ukraine that it is bound to win."

Having declared Ukraine's membership in NATO as a red line,
Russia did not hesitate to invade and annex Crimea or provide military
support for separatists in eastern Ukraine, openly challenging the West as it
had in Georgia. Therefore it is highly likely that Russian policies and
decisiveness, rather than Western policies, will decide the future of Ukraine.

Conclusion

The West, especially the US, and the USSR engaged in a fierce
struggle during the Cold War through their proxies around the globe,
avoiding direct military confrontation that might escalate to nuclear war.
They secretly provided support for conflicts in third countries, avoiding
attribution for their involvement in the warfare. In the post-Cold-War era
the West and Russia remained attached to this non-confrontation policy,
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based as it was on proxy warfare mainly through non-state actors, especially
terrorist groups. Western state’s efforts to contain Russian influence via
civil proxies in Central Asia, the Middle East or the Caucasus, by means of
the Color Revolutions and the Arab Spring resulted in protracted proxy
warfare once Russia reacted strongly, as it did in Georgia and Syria.

The Ukrainian crisis ended the relatively peaceful period between
the West and Russia, resulting in adaptation of Cold-War-style policies by
NATO and Russia. NATO leaders accepted the Readiness Action Plan
(RAP) and provided the most significant reinforcement of NATO's
collective defense since the end of the Cold War, while Russia reinforced
military forces at its borders with NATO states, including deployment of
Iskander missiles in the Kaliningrad enclave. Both side also increased naval
forces and military activities in the Black Sea region, while annexation of
Crimea provided a vital Navy base for Russia forever. Thus the Ukrainian
crisis launched a new version of the Cold War between Russia and the
Alliance led by the US.

Many scholars described ongoing conflicts in Ukraine as an example
of proxy warfare between the West and Russia. It is clear that there is a
fierce competition between western states and Russia in Ukraine rather than
between pro-Western and pro-Russian Ukrainians. However, western
activities focused on covert support for pro-western Ukrainian government
fall short of being a proxy warfare if compared to Russian political and
especially military activities that represent a good example of proxy warfare

theory.
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Genisletilmis Ozet

Devletler ve imparatorluklar zaman zaman giiglii rakipleri ile dogrudan
sicak savasa girmek yerine Ugiincii devletleri savasmak zorunda birakarak kendi
hedeflerine ulasmay1 amaglamiglardir. Ancak "Vekalet Savaslari" ya da "Vekiller
Yoluyla Savas" olarak adlandirilan bu savas yontemine Ozellikle Soguk Savag
doneminde ABD ve eski Sovyetler Birligi arasinda niikleer savasla bile
sonu¢lanma ihtimali olan dogrudan bir sicak bir ¢atigmadan kaginmak amaciyla
sikca bagvurulmustur. Bazi yazarlarin ifade ettigi gibi 6zellikle her iki devletin de
niikleer silah elde etmesi bu konuda milat olmus ve niikleer silahlar dogrudan bir
savagin Oniindeki en biiyiik engeli teskil etmistir. Kore Savasindan Angola'daki ig¢
savasa kadar genis bir alanda uygulama alani bulan "vekalet savaslar1" ile bu iki
stiper gii¢ kiiresel ve bolgesel egemenlik miicadelesini dogrudan catigmaya
girmeyecek sekilde vekiller araciligiyla stirdiirmiislerdir.

ABD ve Rusya Soguk Savas sonrasi donemde de bu politikalarin1 devam
ettirmis ve kiiresel hegemonya miicadelelerini yine vekalet savaglari iizerinden
yiiriitmeyi tercih etmislerdir. Bosna Hersek'te Miisliimanlara yonelik yiiriitiillen
soykirimdan Suriye'de halen devam eden catigmalara kadar ¢ok farkli bolgelerde
bu iki devlet arasindaki miicadele vekiller araciligiyla devam etmistir. Bu donemde
i¢ savaglar ve basta terér Orgiitleri olmak tizere devlet dis1 aktorler vekalet
savaglarinin temel unsurlari olarak karsimiza ¢ikmustir. “Renkli Devrimler” ya da
“Arap Bahar1” adi verilen olaylarda net bir sekilde goriildiigii gibi batili devletler
ozellikle de ABD ve AB gizli bir sekilde sivil halk hareketlerini organize ederek ve
yonlendirerek Rusya'ya kars1 vekalet savaslari yilirtitmiistiir.

NATO'nun 2008 yilinda Biikres'te yapilan liderler zirvesinde Giircistan ve
Ukrayna'nin iiyeligine yonelik resmi taahhiidii, bu iki devletin ittifaka tiyeliginin
ulusal ¢ikarlar1 ve gilivenligi agisindan kirmizi ¢izgi oldugunu her firsatta dile

getiren Rusya icin bir doniim noktast teskil etmistir. ABD'nin Giircistan'da
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Rusya'ya kars1 yiiriittiigii vekalet savas1 Rusya'nin Giircistan'a askeri miidahalesi ile
sonuclanmis ve aslinda Abhazya ve Giliney Osetya'da tekrar kontrolii saglamak
tizere harekete gegen Giircii hiikiimeti bu iki bolge tizerindeki hakimiyeti tamamen
kaybetmistir. Rusya bagimsizliklarini ilan eden Giiney Osetya ve Abhazya'yi
resmen tanirken, Giircistan'n NATQ'ya iiyelik hayalleri bagska bahara kalmistir.
Rusya'ya kars1 Giircistan hiikiimetini destekleyen ABD ise bir anlamda bu vekalet
savasini kaybetmistir.

Uzun siiredir NATO ve AB'ye iiye olma umudunu tasiyan Ukrayna halki
da Giircistan halkinin kaderini paylasmis ve ABD ile Rusya arasinda yiiriitiilen
bolgesel ve kiiresel rekabetin kurbani olmustur. Ukrayna'da Rus yanlist iktidar
devirmek amaciyla ABD ve AB'nin gizli destegi ile baglatilan sokak gosterileri
iilkede ¢ok biiyiik bir krizin baglamasina yol agmis ve Giircistan'da oldugu gibi
Ukrayna'nin AB ve 6zellikle NATO'ya iiyeligini kirmizi ¢izgisi olarak ilan eden
Rusya'nin sert tepkisi ile sonuglanmustir. Rusya, Rus yanlisi Kirim halkinin
destegini arkasina alan Ozel Kuvvetler Birlikleri basta olmak iizere askeri
birliklerini kullanarak kendisi agisindan stratejik dneme sahip Kirim'n iggal etmis
ve miiteakip donemde yapilan tartismali referandum ile Rusya'ya baglamustir.
Ukrayna Abhazya ve Giliney Osetya'da yasandigi sekilde Kirim'in kontroliini
tamamen kaybetmis ve Ukrayna krizin baslamasina yol acan sokak gosterilerini
organize eden batili devletlerden bu agamada somut bir yardim gérmemistir.

Kirim'daki olaylarla es zamanli olarak Ukrayna'nin dogusunda yer alan,
Rusca konusan halkin ve Rus etnik yapisinin hakim oldugu Donetsk ve Luhansk
bolgelerinde Rusya yanlisi ayrilikgilar ile Ukrayna hiikiimeti birlikleri arasinda
catigsmalar yasanmaya baslanmistir. Rusya ¢esitli yontemlerle ayrilikgilara her tiirlii
askerl malzeme ve silah destegi saglarken ABD Ukrayna hiikiimetinin yaninda yer
aldigim acikga ilan etmis ve Ukrayna hiikiimeti birliklerine 6nemli Slgiide askeri
yardim saglamistir. Catigmalar 2014 yilindan beri devam etmektedir ve Ukrayna

hiikiimeti bolgede heniiz kontrolii saglayamamustir. Rusya bolgedeki krizi ve
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catismalar1 devam ettirerek "dondurulmus ¢atisma" haline getirmeyi ve bolgede
diger bir¢ok yerde uyguladigi gibi bu bolgeyi politik bir baski ve pazarlik araci
haline getirmeyi planlamaktadir.

Bu acidan Ukrayna krizinin genel olarak Rus yanlisi iktidar1 devirmeye
yonelik sokak gosterileri, Kirim'in isgal ve ilhaki ile Ukrayna'nmin dogusunda
Ukrayna hiikiimeti ve Rusya yanlisi ayrilikgilar arasinda halen devam eden
catismalar olmak iizere ii¢ ana sathadan meydana geldigi ileri siiriilmektedir. Ayn1
sekilde, birbirinin devami niteliginde olsa da her safthanin farkli 6zelliklere ve
karakteristiklere sahip oldugu iddia edilmektedir.

Rusya'nin Ukrayna krizine miidahale esnasindaki ve ozellikle de Kirim't
isgal ve ilhakina yonelik uyguladig: alisilagelmedik ve gayri nizami harp teknikleri
agirlikli askeri stratejisi genel olarak "karma savas" ya da "birlesik savas" olarak
adlandirilmistir. Her ne kadar tanimi konusunda tam bir uzlag1 saglayamamis olsa
da ozellikle NATO Rusya'nin savas strateji i¢in resmi olarak karma savas tabirini
kullanmay1 tercih etmistir. Diger yandan, krizin esas baglangi¢ noktasini tegkil eden
sokak gosterileri sathasit ABD'nin ve AB'nin Rusya'ya kars1 uyguladigi bir vekalet
savagl olarak nitelendirilirken Ukrayna'nin dogusundaki catismalar Rusya'nin
batiya ve 6zellikle ABD'ye karsi bir vekalet savasi olarak adlandirilmustir.

Sonug olarak; Ukrayna krizinin farkli sathalardan olustugu ve bu sathalarin
farkli 6zelliklere sahip oldugu seklinde goriisler olsa da Ukrayna krizi bir biitiin
halinde incelenmeli ve analiz edilmelidir. ABD ve AB bati yanlisi halki ve
Ukrayna hiikiimetini, Rusya ise Rusya yanlis1 ayrilik¢ilarni vekil olarak
desteklemekte ve savag Rusya ve ABD'yi dogrudan sicak savasa doniistiirmeyecek
sekilde bu vekiller arasinda devam etmektedir. Her iki taraf ta askeri unsurlarinin
aciktan catigmalara miidahil olmasindan kaginmakta ve vekillerini savagtirarak
stratejik amaglarina ulagmay1 hedeflemektedir. Bu agidan bakildiginda Ukrayna

krizi, ABD ve Rusya arasinda Soguk Savasin sona ermesinden beri vekalet
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savaslar1 seklinde devam eden kiiresel ve bdlgesel rekabetin 6nemli bir sathasini

teskil etmektedir.
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Askeri Sistemlerde Nanoakiskan Uygulamalarinin Sayisal
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Bu ¢alismada; askeri sistemlerin gelisen teknolojiye bagh olarak artan isil yiik
problemini ¢ozmek maksadiyla, nanoakiskanlarin ¢arpan akiskan jet teknigi ile
kullanilarak, yiiksek 1s1 akili bir yiizeyden olan 1si transferinin iyilestirilmesi
sayisal olarak incelenmistir. Farkli Reynolds sayilart (Re=2000, 4000, 6000, 8000)
ve farkli tipte hazirlanan nanoakiskanlarin (Cu-H,0, CuO-H,0, TiO,-H,0, Al,Oz-
H,O0) 1s1 transferine etkisi bu ¢alismada kullanilan parametrelerdir. Calismada
diistik Reynolds sayili k-¢ tiirbiilans modeli kullanilmistir. Sonug olarak; Re sayist
arttik¢a yerel Nu sayisimin arttigi gériilmiistiiv. Cu-H,0 nanoakigkant icin (20 nm
parcactk ¢apinda, % 4 hacimsel oranda) Re sayist 4000-8000 araliginda
artirtldiginda Nuor sayisinda %647,2 lik bir artis elde edilebildigi tespit edilmistir.
Cu-H,O nanoakiskan kullamilmasi durumunda, ortalama Nusselt sayisinda
swrasiyla CuO-Hy0, TiO,-H,0, Al,Os-H,0 ve saf suya gore %2,6, %5,5, %6,1,
29,6 iyilesme oldugu goriilmiistiir. Sayisal modelde kullanilan diisiik Reynolds
sayill k-¢ tiirbiilans modelinin sicaklik dagilimimi ve akig ozelliklerini oldukea iyi
bir sekilde temsil edebildigi goriilmiistiir.
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Numerical Investigation of Nanofluid Applications in Military
System

Abstract

In this study, enhancement of heat transfer from high heat flux surface was
investigated numerically by using nanofluids and impinging jet technique to solve
the problem of increasing heat loads which is caused by developing technologies of
military sistems. Effect of different Reynolds number (Re=2000, 4000, 6000, 8000)
and different type of nanofluids (Cu-H20, CuO-H20, TiO2-H20, Al203-H20) on
heat transfer are the parameters of this study. Low Re k-¢ model was used. It was
obtained that increasing Re number causes an increase on local Nusselt number.
Increasing Reynolds number from 4000 to 8000 causes an increase of 47.2% on
average Nusselt number for Cu-H20 nanofluids (particle diameter of 20 nm and
volume ratio of 4%). It was determined that using Cu-H20 nanofluid causes an
increase of 2.6%, 5.5%, 6.1% and 9.6% on average Nusselt number with respect to
CuO-H20, TiO2-H20, AI203-H20 and pure water. It was seen that the low
Reynolds number k-¢ turbulence model well represents the temperature distribution
and flow properties at this study.

Keywords: Biosystems; impinging jets; heat transfer; nanofluids.
Giris
Giliniimiizde askeri teknolojilerin hizla gelismesi, enerji gereksinimini
artmakta, buna karsilik bir yandan enerji kaynaklarinin kisitli olmasi, diger yandan
da enerji saglanmasi ve kullanilmasinda ¢evre sorunlarinin getirdigi sinirlamalar,
mevcut enerji kaynaklarmin daha verimli bir sekilde kullanimini ve yeni teknoloji
arayiglarim1 da beraberinde getirmektedir. Gelecek ylizyilin teknolojisi olarak

degerlendirilen nanoteknoloji ise bu teknolojik kirilmay: saglayacak onemli bir

adim olarak degerlendirilmektedir (Sun vd., 2016).
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Nanoteknoloji alaninda yapilan oOnemli calismalardan birisi de
nanoakiskanlarin kullanilmasidir. Geleneksel 1s1 transferi akiskanlarinin igerisine
belli parcactk biiylikliigi ve hacimsel oranlarda katilarak olusturulan
siispansiyonlara “nanoakiskan” denir. Nanoakigkan kullanilarak yapilan 1s1
transferi uygulamalarinda; akiskan icerisine siispanse edilen parcaciklar akiskanin
1s11 kapasitesini arttirirlar. Parcaciklar arasindaki etkilesim ve c¢arpismalar akis
gecis yiizeyinde ¢alkantilara ve tiirbiilans siddetinin artmasina neden olur (Teamah
vd., 2015). Daha yiiksek 1s1 iletimi ile birlikte ¢alkant1 siddeti ve genis yiizey alani
daha cok 1s1 transferine izin verir. Nano pargaciklar atomlarin %20’sini ylizeyinde
tagirlar bu durum onlar1 1s1 iletimi i¢in hazir hale getirir. Bu alanda yapilan
calismalarda; 1s1 transferi uygulamalarinda akiskanin 1s1l iletkenligini artirmak igin,
nano boyutta kati pargaciklar ile siispansiyonlar olusturularak nanoakigkanlar tegkil
edilmis ve 1s1 transferi artirilmaya caligilmistir. Nanoakigkanlarin diger bir avantaji
ise; ¢ok kiiclik boyutlarindan dolay1 sivida mikro taginimi ortaya ¢ikaran ve bundan
dolay1 1s1 transferini artiran pargacik hareketliligidir. Bu 6zelliklerinden dolay1
nanoakigkanlar oOzellikle yiiksek 1s1 akili ylizeylerden olan 1s1 transferi
uygulamalarinda olmak {izere, endiistri, tip, uzay arastirmalart gibi bir¢ok alanda
uygulanabilmektedir (Kilic ve Ozcan, 2017).

Endiistride (askeri uygulamalarda ve uzay ¢alismalarinda) yiiksek sogutma
saglayan optimum 1s1 yonetim tekniklerinin basinda jetle sogutma teknigi gelir.
Carpmal jetler sagladiklar: yiiksek 1s1 transfer performansi ile miithendislik, bilim
ve sanayinin bircok dalinda yaygin bir metot olarak kullanilmaktadir. Carpan jet,
bir lileden ¢ikan akiskanin yiizeye carptirilmas: ile elde edilir ve 1sv/kiitle
transferinin artirilmasi i¢in genellikle tiirbiilansh jet carpmalar1 kullanilir. Jet
carpma teknigini cazip hale getiren etken; dar (sinirli) bir yiizeyde yiiksek 1s1
transferi saglamasidir. Bu yontemde kati yiizeyler akiskan jetleri vasitasi ile
sogutulur. Boylece, minimum akig miktar1 ile ¢ok yiliksek oranlarda 1s1 transferi

gergeklestirilebilir.  Yiizey sogutmalarinda kullanilan c¢arpma etkili hava jeti
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tekniginde hava, basingh olarak sogutulmasi istenilen yiizeye piiskiirtiliir. Bu
amagla cesitli caplarda memeler (nozul veya liileler) kullanilmaktadir. Yiizeye
carpan hava yiizeyde yiiksek 1s1 transfer katsayisi olusturur. Jet carpmasi akigskan
ile yiizey arasinda yiiksek yerel 1s1 transfer katsayisi elde edilmesinde
kullanilmakta olup, 1s1 transferinde onemli derecede artislar elde edildiginden
enerji tasarrufu da saglamaktadir. Bircok miihendislik uygulamalarinda kullanilan
jet carpma teknigi uygulamada gaz tiirbinlerinin kanatg¢iklarinin sogutulmasinda,
cam temperleme, metallerin 1s1l iglemlerinde, kagit ve tekstil {irlinlerinin
kurutulmasinda, boya, gida sanayi, mikroislemcilerin sogutulmasinda, isitma ve
pisirme amagli islemlerde kullanilmaktadir (Isman vd., 2008).

Nanoteknolojinin biyolojik sistemlerde kullanilmasi 6zellikle insan benzeri
sistemlerde (robotik, sibernetik) ya da insan uzuvlarimin yerine kullanilacak
sistemlerin gelistirilmesinde 6nemli bir adim olacaktir. Bu kapsamda; biyolojik
sistemlerde hareketi saglayan kas gruplari genel olarak iki gruptan teskil edilmistir.
Bir grup kasilma hareketi yaparken bir grupta gevseme hareketi yaparak uzvun
hareketini gergeklestirir. Bu kasilma ve gevseme hareketleri o kadar hassas bir
sekilde gergeklestirilir ki hareket sonunda ilgili kas grubu baslangi¢ noktasi olan
(set point) konuma geri doner. Giiniimiizde bu kas gruplarinin gorevini yapacak
olan eyleyici mekanizmalari, elektromekanik, akigkan basinci, mekanik, akill
malzemeler ve hibrit sistemler olmak tiizere bes alt gruptan olusmaktadir. Bu
gruplardan; akilli malzemeler igerisinde yer alan sekil hafizali alasimlar ya da akilli
alagimlar olarak bilinen sekil bellekli alasimlar, uygulanan gerilmeye veya sicaklik
degisimine bagli olarak 1sil iglemle verilen ilk sekline donebilen malzemelerdir.
NiTi, NiTiHf, CuZnAl, NiMnGa gibi alasimlar bu sekil hafizali alasimlara
ornektir. Bu malzemelerin iki temel 6zelligi vardir. Birincisi; sicaklik degisimi ile
goriilen tek veya cift yonlii sekil bellek 6zelligidir. Diger 6zelligi ise; malzeme
lizerine uygulanan gerilmenin kaldirilmasi ile elde edilen siiperelastik &zelliktir.

Martenzitik faz doniisiimii, sonucu elde edilen yiiksek sicaklik fazindaki (6stenid
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fazdaki) malzeme fizerine bir gerilim uygulandiginda, gerilimden dolay1 faz
doniisiimii meydana gelmekte ve yiik kaldirildiginda alasim ilk sekline geri
donmektedir. NiTi sekil bellekli alasimlar %8’lere varan birim sekil degistirmeleri
absorbe edecek yetenektedir. Bu 6zellik, havacilik ve uzay, biyomedikal alaninda
kalp stentleri, endodontik, ortodontik ve implant uygulamalarinda olduk¢a yogun
olarak kullanilmaktadir (Dilibal, 2016).

Sekil 1’de sekil bellekli malzemelerin 1s1 verilmesi ve sogutulmasi
durumundaki davranisi ve Sekil 2’de ekstensor ve flaksor hareketlendiricilere 1s1
verilmesi ve sogutulmasi1 durumunda parmagin hareketi ve Sekil 3’de biitiin bir el

prototipi sunulmustur.
- ;\
a) 8—‘ :
ik Isitma A

Sogutma

Sekil 1. Sekil bellekli malzemelerin 1s1l davranigi (Dilibal, 2016).

Eyleyici
Gerici Kaslar
Kaslar

Sekil 2. Gerici ve eyleyici hareketlendiriciler ile parmagin kontrolii (Dilibal, 2016).
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Sekil 3. Biitiin bir el modeli (Dilibal, 2016).

Bu calismanin amaci; askeri sistemlerin robotik uygulamalarinda (siber
sistemler vb.) kullanilacak biyolojik sistemlerde farkli tipte nanoakiskanlar ve
carpan akigkan jet kullanilarak 1s1 transferinin ve akis 6zelliklerinin incelenmesidir.
Bu maksatla; protez bir elin isaret parmagini simiile eden bakir bir plakadan olan
1s1 transferinin iyilestirilmesinde carpmali akiskan jetlerin ve farkli tipteki
nanoakigkanlarin etkisi belirlenmeye c¢alisgilmistir. Bdoylece 1s1  transferinin
iyilestirilmesi maksadiyla,

a. Farkli Reynolds sayilariin (Re= 2000, 4000, 6000, 8000),
b. Farkli nanoakiskanlarin (Cu-H,O, CuO-H,0, TiO,-H,0, Al,Os-
H,0) 1s1 transferine olan etkisi incelenmistir.

Bu c¢alisma kapsaminda; protez bir kolun isaret parmagi {izerinde olusan
1s1l yiikler ve bunlarin nanoakigkanlar yardimiyla sogutulmasi dngoriilmiistiir. Bu
projede saglik sektoriinde ve ileride robotik uygulamalarda kullanilabilecek olan,
protez bir kolun kontroliine iligkin 1s1l yonetiminin nasil saglanacag ile ilgili bilgi
alt yapisi1 olusturulmustur ve bundan sonraki caligmalara kaynak teskil
edebilecektir. Nanoakigkanlar, geleneksel sogutucu akigkanlara goére sahip

olduklar1 ustiin 6zellikler sebebiyle gelecekte birgok alanda (askeri elektronik
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sistemlerin sogutulmasi, uzay calismalar, robotik uygulamalar vb.) kullanilacak
olmas1 sebebiyle biiyiik onem tagimaktadir. Literatiirdeki nanoakiskanlar ve ¢arpan
jetlere iligkin ¢alismalar incelendiginde; Teamah vd. (2015) Al,O; nanoakiskaninin
diiz bir plakaya carptirtlmasi ile olusan 1s1 transferini ve akis yapisini sayisal ve
deneysel olarak farkli Reynolds sayilarinda (Re=3000-32000) ve nanoakiskan
hacim oranlarinda ($=%0-10) incelemistir. Akiskan icindeki nanopartikiilleri
artirdik¢a, akiskan olarak yalniz suyun kullanildigi duruma gore yiizeyden olan 1s1
transferinin artt1g1, 1s1 transfer katsayisinda %62 oraninda bir artig saglanabildigi,
akiskan olarak CuO kullanildiginda; 1s1 transferinde Al,O3 nanoakiskani kullanilma
durumuna gore %8,9 ve TiO; nanoakigkani kullanilma durumuna gore %12
oraninda bir artis saglanabildigi goriilmiistiir. Manca vd. (2016) saf su ve su/Al,O3
nanoakigkan1 kullanildigi durumda, sinirlandirilmis carpan jetlerin sabit 1s1 akili
diiz bir plakadan olan 1s1 transferine etkisini incelemistir. Jet Reynolds sayisi
(Re=100-400) ve boyutsuz kanal yiiksekligi (H/W=4-10) calismada kullanilan
parametrelerdir. Reynolds sayis1 ve akigkan igerisindeki partikiil konsantrasyonu
arttikca yerel 1s1 transfer katsayisinin ve Nusselt sayisinin arttigi, ortalama 1isi
transfer katsayisindaki en yiiksek artisin (%36) H/'W=10 ve nanoakigkan hacim
oranlarinin $=%35 oldugu durumda elde edildigi ifade edilmistir. Chien vd. (2003)
diiz plaka 1s1 borusunda nanoakigkan uygulamasini deneysel olarak incelemistir.
Nanoakigkan kullanimi ile 1s1l direngte saf su kullanimina gore %40 azalma
saglanabildigi tespit edilmistir. Sun vd. (2016) CuO nanoakiskani kullanilan tek bir
carpan jetin 1s1 transferine etkisini incelemistir. Nanoakiskan kullanildiginda
yalmzca su kullanilmasi durumuna gore 1s1 transferinde Onemli bir artis
saglanabildigi, basing diisiisiinde onemli bir degisim olmadigi, dairesel nozul
kullanildiginda, kare sekilli nozula gore daha yiiksek 1s1 transfer katsayisi elde
edildigi, jet acgist 90° oldugunda en yiiksek 1s1 transferinin elde edildigi
belirlenmistir. Kang vd. (2006) giimiis nanoparcaciklar ve saf su kullanarak teskil

ettikleri nanoakigkan ile yaptiklar1 deneysel ¢alismada; saf su kullanimina gére 10
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nm nanoparcaciklar kullanildiginda 1sil direngte %50 ve 35 nm c¢aph
nanoparcaciklar kullandiklarinda %80 oraninda azalma oldugunu belirlemislerdir.
Shang vd. (2007) calismasinda Cu-su nanoakiskani ile kapali devre titresimli bir 1s1
borusunun 1s1 transferi 6zelliklerini incelemistir. Saf su ile karsilagtirildiginda bu
nanoakiskanin kullanildigi durumda sistemin 1s1 aktarma kapasitesinin %83
oraninda artirilabildigi goriilmistiir. Umer vd. (2015) calismasinda; CuO-su
nanoakigkan1 kullanarak laminer akis sartlarinda sabit 1s1 akili bir ylizeyden olan 1s1
transferini fakli hacimsel oranlarda incelemislerdir. Sonug olarak parcacik hacim
orani arttikca ve Reynolds sayist arttikga 1s1 transfer katsayisinin da arttigi, 1s1
transfer katsayisindaki en yiiksek artisin (%61) parcacik hacim orant %4 ve
Reynolds sayisi Re= 605 oldugu durumda gergeklestigi tespit edilmistir. Qu vd.
(2010) nanoakigkan olarak Al,O3-su kullandiklar1 deneysel ¢alismalarinda kapali
devre titresimli 1s1 borusunun 1sil performansimni incelemislerdir. Sonug olarak
sistem 1s1l direncinin saf su kullanimina gore %32,5 azaldigim tespit etmislerdir.
Kilic ve Ozcan (2017) yiiksek 1s1 akili bir yiizeyden olan 1s1 transferini farkli
nanoakigkanlar ve ¢oklu jetler i¢in incelemislerdir. Re sayisindaki artigin ve
parg¢acik capindaki azalmanin 1s1 transferinde artisa sebep oldugunu, Cu-Su
nanoakigkani kullanma durumunda, Al,O3-su nanoakigkanina gére %9,3 ve TiO-su
nanoakigkanina gore %8.,4 artis saglanabildigini tespit etmislerdir. Yan vd. (2005)
calismasinda; kanal akisi ile jet akisinin birlikte uygulandigi durumda 1s1 transferi
incelenmistir. Calisma deneysel bir calismadir. Kanal akisinda Re=10000-40000
araliginda, jet akisinda Re =5000-20000 araligindadir. Sonug olarak; hat seklindeki
aksial kanat¢iklarin uygulanmasi durumunda kanatgiklarin olmama durumuna gore
%50-%90 lik bir artis oldugu, ¢arpmali jetin uygulanmasinin kanal akigina gore 1s1
transferini artirdig1 tespit edilmistir. Genel olarak gegirgen kopiik kullanilmasinin
181 transferini artirdigi, bu durumun Re sayisi arttikca daha da arttifi, gecirgen
kopiik kullanildiginda kanatciklarm kullanilma durumuna gore daha fazla basing
kayb1 oldugu ancak 1s1 transferini artirdigi tespit edilmistir. Kilic vd. (2017) sabit
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1s1 akili diiz bir plakanin ¢arpan akiskan hava jeti yardimi ile sogutulmasini farkl
Reynolds sayilar1 ve boyutsuz kanal yiikseklikleri i¢in incelemistir. Ortalama
Nusselt sayisinin Re=4000-10000 araliginda %49,5, H/Dy=4-10 araliginda ise,
%17,9 oraninda arttig1 tespit edilmistir. Isman vd. (2008) ¢alismasinda; sabit yiizey
1s1 akisina sahip sinirlandirilmamis bir plakanin bir tek ¢carpmali jet ile sogutulmasi
incelenmistir. Caligma sayisal bir calismadir. Akigskanin tiirbiilansli, iki boyutlu ve
stirekli halde oldugu kabulii yapilmistir. RNG ve standart k-¢ modelinin diger
modellere gore daha iyi yakinsadigi ifade edilmistir. Re sayist 4000-12000 ve
nozul plaka mesafesinin-nozul ¢apina orami 4-10 araliginda alinmistir. Sonug
olarak; Re sayisi artirilarak ya da nozul-plaka mesafesi azaltilarak 1s1 transferinin
artirilabilecegi tespit edilmistir. McGuinn vd. (2007) ¢alismasinda; iki ayr1 ¢ikis
geometrisine sahip (diiz ¢ikish ve sekil verdirilmis) nozuldan olusturulan akigin
sagladigi 1s1 transferi incelenmistir. Calisma sayisal ve deneysel bir c¢alismadir.
Calisma sonucunda; sekil verdirilmis nozulun diiz nozula goére daha etkin bir 1s1
transferi sagladigi gozlenmistir. Yiizeydeki 1s1 transferinin yalmizca olusan
tiirbiilanslara bagli olmadig1 ayn1 zamanda ylizeye gelen akis geometrisine de baglh
oldugu tespit edilmistir. Dilibal (2016) ¢alismasinda; NiTi sekil bellekli malzeme
kullanilarak tretilen robotik bir parmagi incelemis ve sonug olarak; NiTi sekil
bellekli alasimlarin zit yonlii kullanma teknigi ile insansiz su alt1 araglari, robot
gripper sistemleri, mayin impa, su alti kesme ve arama kurtarma g¢aligmalarinda
kullanilabilecegini 6ngérmiistiir.

Bu caligmanin literatiirde yer alan ¢aligsmalardan temel farkliliklar ise su
sekilde Ozetlenebilir; bugiin i¢in, nanoakigkanlar alaninda yapilan akademik
calismalar son derece kisithdir. Hatta nanoakiskanlarin sosyal hayatta
uygulamalarina yonelik ¢aligmalar yok denecek kadar azdir. Bu nedenle bu ¢alisma
nanoakigkanlarin biyolojik sistemlerde kullanilmasina yonelik dncii ¢alismalardan
birisi olacaktir. Literatiirde nanoakiskanlar (sinirl sayida) ve ¢arpan jetlere yonelik

ayr1 ayri ¢alismalar mevcut olmasina ragmen; nanoakigkanlarin ¢arpan jet teknigi
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ile kullamilmasina yonelik ¢alisma yok denecek kadar azdir. Bu g¢alisma ile
kazanilan bilgi altyapisi sayesinde; uzuv kaybina ugramis kisilerin (basta gaziler ve
kaza sonucu meydana gelen) hayatlarin1 daha kaliteli bir sekilde siirdiirmelerine
sebep olacak protez kolun 1sil Kkontroliiniin ve iretiminin saglanmasi

hedeflenmistir.

Sayisal Model ve Matematiksel Formiilasyon

Bu calismada, askeri sistemlerde karsilagilan 6nemli problemlerden olan
yiiksek 1s1 akili bir ylizeyden olan 1s1 transferinin, nanoakiskanlarin ¢arpan akiskan
jet teknigi ile kullanilarak iyilestirilmesi sayisal olarak incelenmigstir. Hedef plaka
boyutlart 90x15x2 mm (boy x genislik x yiikseklik) olarak modellenmistir. x-y
diizlemi {izerine yerlestirilmis plakanin yiizeyindeki sabit 1s1 akis1 222000
W/m?dir. Nozul hidrolik ¢ap: Dy=3,5 mm’dir. Bu sayisal analiz i¢in PHOENICS
HAD programinin diisiik Re sayili k-¢ tiirbiilans modeli kullanilmigtir. Bu model;
sinirlandirilmis carpan jet uygulamalarinda, duvar etkilerini de dahil etmesi ve
uygulanan Reynolds degerinde, deney sonuglari ile uyumlu sonuglar elde
edilebilmesi sebebiyle tercih edilmistir (Kilic vd., 2017, McGuinn vd., 2007).
Hedef plaka boyu 90 mm ve kalinligi 2mm’dir. Tiim plaka alttan sabit 1s1 akisiyla
1sitilmaktadir. Hedef plakaya verilen tiim 1sinin iletimle plaka ylizeyine ulastig1 ve
plaka yiizeyinin tasinimla sogutuldugu 6ngoriilmiistiir. Dolayist ile iletim denklemi
de c¢oziilmiistiir. Akigkan sikistirilamaz akigkandir. Sayisal olarak incelenen
modelin geometrisi Sekil 4’de ve hiicre yapisi Sekil 5’de gosterilmistir. Kiitlenin
korunumu, momentum ve enerji denklemlerine uygun simir sartlart verilerek
olusturulan model siirekli sartlarda olup, cevreye radyasyon ile olan 1s1 transferi
ihmal edilmis, sadece tiirbiilansli, zorlanmig tasinimla olan 1s1 transferi dikkate
alinmistir. Ayrica jet girig sicakligit T;=20°C olarak modellenmistir. Modelde

kullanilan sinir sartlar1 Tablo 1.’de sunulmustur.
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Stireklilik, tiirbiilansli momentum ve enerji denklemleri asagida

sunulmustur.
Siireklilik denklemi:
oU; _0
8Xi (1)

Momentum denklemi:

e U Jj)
pU; :——+— M —+ - puju]
OX; Xj 0K oXj 0K @)
Enerji denklemi:
oT o oT
pc U — = [k — pc uiT }
P ! aXI aXI aXI P I (3)

Diisiik Reynolds Sayili k-¢ Tiirbiilans modelinde kullanilan modelden

kaynaklanan aktarim denklemleri ise;

Ok _ 0 ue 0k ou; | 0U;\au;

pUl 6xi - axi I:(‘u + O'k) axl-] + 'ut (ax] + axi) ax] pg (4)
(0 _ 0 He au; | AU\ au; e

pUlaxi_axi[(M-i_ )6x]+f1 1.Utk< +6x> f2 Zp (5)

Tirbiilans kinetik vizkozitesi ise;
kZ
Ut = f u Cup = (6)
Burada oy, Ve o, degerleri k ve €’un Tiirbiilans Prandtl sayilaridir. C,, , Cy,
ve C,, degerleri ise modelde kullanilan ampirik degerlerdir. Katsayilarin degerleri
asagida sunulmustur.
or =100 o, =1314 C=1.44 C,=1.92 C, = 0.09 (7)
Yiizeyden konveksiyonla olan 1s1 transferi;

Qtasnm h.AAT (8)

Burada h 1s1 tasimim katsayisi, A tasiim yiizey alani, AT (AT=T e, Tyigin)
plaka yiizey sicakligi (hedef plakanin x-y diizlemi orta hattindan belirlenen ylizey
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sicakligidir) ile yigin sicakliglr (akiskan sicakligi ile plaka yiizey sicakliginin
aritmetik ortalamasidir) arasindaki farktir.

Nusselt sayist (Nu); tasmimla olan 1s1 transferinin iletimle olan 1s1
transferine oranini gosteren boyutsuz parametredir. Yerel Nusselt sayist x-y ekseni
boyunca hedef plakanin tam ortasindan alinmistir. Boylece Y eksenindeki sicaklik

farklar1 minimize edilmistir. Nusselt sayis1 (Kilic ve Baskaya, 2017);

(dtasnmDn
Nu = 9
(Tyizey—Tyigin)knf ©)

Burada T,., ylizey sicakligl, qusnm birim ylizey alani igin 1s1 akisi, Dy
hidrolik gap ve k¢ ise nanoakiskan 1s1l iletkenlik katsayisidir.

Reynolds sayisi (Re); zorlanmis tasinimda akisin laminer veya tiirbiilansh
olup olmadigin1 belirlemek ic¢in kullanilmaktadir. Carpan jetler i¢in tiirbiilansh
akisa gecis degeri Re=1000’dir (Li ve Zhou, 2007). Bu sebeple numerik ¢alismada
tiirbiilans modeli kullanilmistir. Reynolds sayisi ise;

_ (P Vi D)
(0789 (10)

Burada p,manoakiskan yogunlugu, Vje jet ¢ikis hizi ve uy nanoakiskan

Re

dinamik vizkozitesidir. Nanoakiskan yogunlugu ise (Teamah vd., 2015);
Poi =A=9).p +@.p, (11)
Burada pys temel akiskan (su) yogunlugu, ¢ nanoakiskan hacimsel orani, p,
ise nanoakigkan igerisindeki kati pargaciklarin yogunlugudur. Nanoakiskan
hacimsel orani ise (Teamah vd., 2015);

1
YT W) o, ) 12)

Burada o nanoakiskan ile temel akiskanin (su) yogunluklari arasindaki

farktir. Nanoakiskan 6zgiil 1s1s1 ise (Manca vd., 2016);
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_3(pCy)p +(1=9).(pC,);
(pnf) (13)

Pnt

Burada C, parcacigin ozgiil 1s1s1, Cyp temel akiskanin 6zgiil 1sisidir.

Nanoakiskanin 1s1l iletim katsayisi ise (Corcione, 2011);

k T 10 k 0.03
L =1+4.4Re )" Pr® — | | 2| **°
K Ty K, (1)

Burada Re) nanoparcacik Reynolds sayisi, Pr temel akiskanin Prandtl
sayist. K, nanoparcaciklarn 1sil iletim katsayisi, ¢ pargacik hacimsel orani, T
nanoakigkanin sicakligi (K), T¢ temel akigkanin donma sicakligidir. Nanopargacik

Reynolds sayisi ise (Corcione, 2011);

_ 2pfkpT
Re, = 220 (15)

Kp Boltzmann’s sabitidir. Nanoakiskanin dinamik vizkozitesi ise su sekilde

hesaplanmigtir (Corcione, 2011).

Mor = Hps (1+2,50+ 4,698 @) (16)

Nanoakigkanlarin thermofiziksel 6zellikleri (nano akiskan yogunlugu, 1s1
iletim katsayisi, 6zgiil 1s1s1, kinematik vizkozitesi, 1s1l yayilma katsayis1 yukarida
sunulan formiiller kullanilarak belirlenmis ve nanoakiskan 6zellikleri olarak
programa girilmistir. Miiteakiben smir sartlart tanimlanmig ve program

calistirilarak, sayisal sonuclar elde edilmistir.

Sayisal Sonuglarin Dogrulanmasi

Bu calismada; PHOENICS Hesaplamali Akiskanlar Dinamigi programinin
Diisiik Reynolds Sayili k-¢ Tiirbiilans modeli kullanilmistir. Bu model ¢alismada
kullanilan Reynolds sayilar1 araliginda duvar etkilerini de dogru sekilde
modelleyebildigi 6ngoriildigiinden tercih edilmistir. Bu modelde model geometrisi

sonlu elemanlar metodu kullanilarak ayristirilir ve hiicrelere boliiniir. Her hiicre
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icin siireklilik, momentum ve enerji denklemleri ¢oziilerek model sonuglarindaki
hata degeri istenen hata degerinin altinda olana kadar (model sonuglar1 yakinsayana
kadar) hesaplamalar tekrarlanir. Hata degerleri belli hata kistasinin altina ininceye
kadar ve noktasal degerler anlik olarak degismeyene kadar model c¢alistirilarak
sayisal sonuglar elde edilir. Bu modelleme ¢aligmasinda 96x15x34 hiicre
kullanilmistir. Modelde kullanilan hiicre yapisi akis sartlarina gore diizenlenmistir.
Model sonuglarinda daha hassas sonuglar alabilmek igin; jet girisinde, plaka
yilizeyinde, hiicre yogunlugu artirllmistir. Tekrar (siliplirme) sayis1 400-2500
arasinda ve hiicre sayist 20-55 arasinda calisilmistir. Tekrar sayisi; modelin
yakinsamasi i¢in ya da hata degerinin belli bir degerin altinda olmasi igin her nokta
i¢cin hesaplamalarin ka¢ kez tekrarlanacagini ifade eder. Model sonuglarinin; tekrar
sayist 600 ve hiicre sayist 96x15x34 oldugu durumda tekrar sayisinda ve hiicre
sayisindan bagimsiz oldugu goézlemlenmistir. Ayrica bagimsiz duvar mesafesi
hedef plaka yiizeyinde ve kanal duvarlarinda 2,5 (programda 6ngoriilen yakinsama
kriteri) degerinin altindadir. Sayisal model, Li vd. (2012) yapmis oldugu deney
sonuclart ile karsilastirilmistir. Sekil 6°da goriildiigii iizere sayisal model ve
deneysel sonuglar arasindaki fark Re=8000 igin %15’in altindadir. Mevcut
calismada Reynolds degerleri 2000-8000 arasindadir.
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Sekil 6. Modelin deneysel sonuglarla dogrulanmasi
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Bulgular ve Tartisma

Bu boéliimde; farkli Reynolds sayilarinin (Re= 2000, 4000, 6000, 8000) ve
farkli tiplerde hazirlanan nanoakigkanlarin (Cu-H,O, CuO-H,0, TiO,-H,0, Al,Os-

H,O ve saf su i¢in) 1s1 transferine etkisi sayisal olarak incelenmistir.

Farkh Reynolds Sayilarimin (Re= 2000, 4000, 6000, 8000) Etkisi

Genel olarak Re sayisi arttik¢a sicaklik degerlerinin diistiigii ve yerel Nu
sayisiin arttigr goriilmiistiir. Re sayisi 4000-8000 araliginda artirildiginda Nugy
sayisinda %47,2’lik bir artig elde edilebildigi goriilmiistiir. Re sayisi arttikga model
sonuclarinin deney sonuglarindan daha fazla farklilik gosterdigi tespit edilmistir.
Bunun sebebinin secilen modelin 6zellikle carpma noktasinda olusan yiiksek
tiirbiilanshi akigi tam olarak modelleyememesi olarak degerlendirilmektedir. Bu
durum daha 6nceki deney sonuglart ile (Kilic ve Baskaya, 2017) karsilastirildigi
durumla da benzerlik gostermektedir. Bdylece yapilan caligmanin (elde edilen
sonuclarin) tutarli oldugu degerlendirilebilir. Farkli Re sayilarmin yerel Nusselt

sayisina etkisi Sekil 7°de sunulmustur.

80

—@—— Re=2000
+oOee - Re=4000
——-¥-—— Re=6000

: : : :
0,00 0,02 0,04 0,06 0,08
x(m)

Sekil 7. Farkli Re sayilariin yerel Nusselt sayisina etkisi
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Re sayis1 arttikga carpan jetlerin yerel sogutma 6zelliginin daha belirgin bir
sekilde gozlemlenebildigi tespit edilmistir. Bdylece, duvar jeti bdlgesinde x
mesafesi arttikca azalan sogutma etkisinin istenen sicakligin altina diigiilmesi
durumunda, birden farkli (jetler arast1 en uygun mesafe tespit edilerek) jetin
sogutma icin kullanilabilecegi degerlendirilmistir. Re=2000 ve Re=8000 degerleri
icin elde edilen hiz vektorleri Sekil 8-9°da sunulmustur. Re sayisi artikca ¢arpma
noktasinda olusan girdaplarin jet etkisini azalttigt buna bagli olarak g¢arpma
noktasinda duvar jeti bolgesine gore bir azalma oldugu ancak, akigskanin
momentum transferine bagli olarak hizlanan akiskanin duvar jeti bolgesinde daha
belirgin bir sekilde hidrodinamik sinir tabakayi olusturabildigi tespit edilmistir.
Re=2000-4000 araliginda ortaya c¢ikan Nu,x degerindeki artis Re=6000-8000
araliginda ortaya c¢ikan degerden daha biyiiktiir. Bunun sebebinin akiskan
hizindaki artisa bagli olarak yiizeyde meydana gelen ayrilmalar oldugu
degerlendirilmistir.

Velocity, m/s

1.950000
I 1.828125

1.706250
H 1.584375
H1.462500 e v _
H 1.340625 l i i
H 1.218750
H 1.096875
H 0.975000
0.853125
0.731250 ‘==
0.609375 .L&d‘;
0.487500
0.365625
0.243750
0.121875
0.000000

Sekil 8. Re=2000 igin hiz vektorleri
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Velocity, m/s
1.950000
1.828125
1.706250
1.584375
H 1.462500
r 1.340625
r 1.218750
H 1.096875
0.975000
0.853125
0.731250

0.609375
0.487500
0.365625
0.243750
0.121875
0.000000

Sekil 9. Re=8000 igin hiz vektorleri

Re sayisi arttikga yiizeyde olusan sicaklik azalmasinin daha belirgin bir
sekilde gorilebildigi tespit edilmistir. Re=2000 degerinde akigkan hizi daha az
oldugu icin duvara yakin bolgelerde ve duvar jeti etkisinin azaldigi bolgelerde
sicaklik artig1 belirgin olarak tespit edilmistir. Bu sebeple bu degerin uygun
sogutma i¢in (yiizey sicakligmin viicut sicakligi olan 37 °C’un altinda olmasi)
yeterli olmadigi tespit edilmistir. Re=8000 degerinde ise; ylizey sicakligindaki
degismelerin ¢arpma noktasina yakin bolgelerde daha belirgin bir sekilde olustugu
tespit edilmistir. Carpma plakasinin yiiksek 1s1 iletim katsayisina sahip olan bakir
bir plaka oldugu disiiniildiiglinde yerel olarak sicakligin bu sekilde
disiiriilebilmesi, sekil hafizali bilesiklerle olusturulacak sistemlerin 1s1l
kontroliinde etkin bir ¢dziim olabilecegi degerlendirilmistir. Re=2000 ve Re=8000

degerleri icin elde edilen sicaklik konturlar1 Sekil 10-11°da sunulmustur.

Temperature, #C
111.0000
105.3125
99.62500
93.93750

H 88.25000
H 82.56250 T
H 76.87500

H 71.18750
65.50000
59.81250
54.12500
48.43750 ——
42.75000
37.06250
31.37500
25.68750
20.00000

Sekil 10. Re=2000 i¢in sicaklik konturlari
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Temperature, g#C
111.0000
105.3125
99.62500
93.93750
r 88.25000
r 82.56250
r 76.87500
r 71.18750
65.50000
59.81250
54.12500
48.43750
42.75000
37.06250
31.37500
25.68750
20.00000

Sekil 11. Re=8000 i¢in sicaklik konturlar1

Farkh Nanoakiskanlarin (Cu-H,O, CuO-H,0, TiO,-H,0, Al,03-H,0) Is1
Transferine Olan Etkisi
Cu-H,0 nanoakiskanin en iyi 1s1 transferi performansini gosterdigi tespit
edilmistir. Bu sonug; Cu-H,O nanoakiskaninin en yiiksek 1s1 iletim katsayisina
sahip olmas1 diislintildiiglinde son derece tutarli bir sonuctur. Farkli tip

nanoakiskanlarin termofiziksel 6zellikleri Tablo 2’de sunulmustur.

Tablo 2. Nanoakiskanlarin Termofiziksel Ozellikleri

Kinematik | Isiiletim | Isil Yayilim

Nanoakisk: Yogunluk | Ozgii I
anoakiskan osunit Ozgiil It Vikozite Katsayis1 | Katsayisi

Cu-H,O 1157.43 3594.13 | 0,000000902 0,6422 0,0001544

CuO-H,0 1108.23 3754.31 | 0,000000943 0,6391 0,0001540

TiO,-H,0 1063.24 3902.51 | 0,000000982 0,6382 0,0001537

Al,O;-H,0 1055.84 3931.45 | 0,000000989 0,6378 0,0001534

Bunun yani sira, Cu-H,O nanoakigskani kullanilmasi durumunda, ortalama
Nusselt sayisinda (ortalama 1s1 taginim katsayisi esas alinarak hesaplanan Nusselt
say1s1 degeridir) sirastyla CuO-H,0, TiO,-H,0, Al,O3-H,0 ve saf suya gore %2,6,
%S5,5, %6,1, %9,6 iyilesme oldugu gozlemlenmistir. Ayrica sayisal analizde
kullanilan model degerlerinin deneysel sonuglardan nanoakigkan kullanilmasi

durumunda, saf su kullanilmas1 durumuna goére daha fazla sapma gosterdigi tespit
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edilmistir. Bunun sebebinin; nanoakiskan i¢indeki nano pargaciklarin donme ve
Oteleme  hareketlerinin  modellenmesindeki  belirsizligin ~ biiyiikliiglinden
kaynaklandigi degerlendirilmistir. Farkli nanoakigkanlarin yerel Nusselt sayisina
(yerel sicaklik degerine gore hesaplanan Nusselt sayisidir) etkisi Sekil 12°de

sunulmustur.

70

— e CuH0
SO CuO-H,0

: : : :
0,00 0,02 0,04 0,06 0,08
X (m)

Sekil 12. Farkli nanoakigkanlarin yerel Nusselt sayisina etkisi
Cu-H,O nanoakigkanin kullanildigi durumda saf suya gore duvar jeti
bolgesinde hiz konturlarinin daha belirgin sekilde olustugu tespit edilmistir. Bunun
sebebinin; nano pargaciklarin sebep oldugu yiizeye yakin bolgede olusan girdaplara
bagli olarak, hidrodinamik sinir tabaka kalinhifinin artmasi oldugu
degerlendirilmektedir. Cu-H,O ve saf su i¢in elde edilen hiz vektorleri Sekil 13-

14’de sunulmustur.
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Velocity, n/s
1.950000
1.828125
1.706250
1.584375
1.462500
F 1.340625
r 1.218750
1.096875
0.975000
0.853125
0.731250
0.609375
0.487500
0.365625
0.243750
0.121875
0.000000

Sekil 13. Cu-H,0 nanoakiskani i¢in hiz vektorleri

Velocity, n/s

1.950000

1.828125

1.706250

1.584375 ™
r 1.462500
r 1.340625
r 1.218750
i 1.096875
0.975000
0.853125
0.731250
0.609375
0.487500
0.365625
0.243750
0.121875
0.000000

Sekil 14. Saf su i¢in hiz vektorleri

Cu-H,O nanoakigkanin kullanildigt durumda saf suya gore yiizeydeki
sicaklik degerlerinin 6zellikle carpma bdlgesinde belirgin sekilde azaldigi, buna
bagl olarak olusgan momentum transferi sebebiyle hizlanan akigskanin 1sil sinir
tabaka kalinhigini azalttigi tespit edilmistir. Nanoakiskan kullanilma durumunda
duvar jeti bolgesinde de belirgin sekilde sicaklik diisiisleri tespit edilmistir.
Ozellikle duvara yakin bdlgelerde akiskan hizinin azalmasina bagl olarak olusan
yiiksek sicaklik bolgeleri nanoakigskan kullanilma durumunda olduk¢a azalmustir.
Bu durumun nano parcaciklarmm bu boélgelerde olusturduklari nano boyuttaki
girdaplardan kaynaklandig1 tespit edilmistir. Cu-H,O nanoakigkani ve saf su icin

elde edilen sicaklik konturlart Sekil 15-16’da sunulmustur.
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Temperature, #C
60.00000
57.50000
55.00000
5§2.50000
50.00000
H 47.50000
r 45.00000
42.50000
40.00000
37.50000
35.00000
32.50000
30..00000
21.50000
25.00000
22.50000
20.00000

Sekil 15. Cu-H,O nanoakigkani i¢in sicaklik konturlar

Temperature, gC

60.00000

57.50000

55.00000

52.50000

50.00000 —
r 47.50000
r 45.00000
42.50000
40.00000
37.50000
35.00000
32.50000
30.00000 =
27.50000

25.00000

22.50000

20.00000

Sekil 16. Saf su i¢in sicaklik konturlar
Sonug¢

Bu c¢aligmanin amaci; biyolojik sistemlerde (insan benzeri robotik
uygulamalarda, robot kol ya da uzuvlarin gelistirilmesinde) farkli tipte
nanoakigkanlar ve c¢arpan akigkan jet kullanilarak 1s1 transferinin ve akig
Ozelliklerinin incelenmesidir. Bu maksatla; protez bir elin isaret parmagini
modelleyen bakir bir plakadan olan 1s1 transferinin iyilestirilmesinde ¢arpmali
akigkan jetlerin ve farkli tipteki nanoakiskanlarin etkisi belirlenmeye caligilmisgtir.
Sonug olarak;

Re sayist arttikga yerel Nu sayisinin arttign goriilmiistiir. Re sayist 4000-
8000 araliginda artirildiginda Nuo, sayisinda %47,2’lik bir artis elde edilebildigi
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goriilmiistiir. Re sayis1 arttikca carpan jetlerin yerel sogutma o6zelliginin daha
belirgin bir sekilde gozlemlenebildigi tespit edilmistir. Re=2000-4000 araliginda
ortaya c¢ikan Nu,: degerindeki artis Re=6000-8000 araliginda ortaya c¢ikan
degerden daha biiyiiktiir. Bunun sebebinin akiskan hizindaki artisa bagli olarak
yilizeyde meydana gelen ayrilmalar oldugu degerlendirilmistir.

Cu-H,0 nanoakisgkani kullanilmasi durumunda, ortalama Nusselt sayisinda
sirastyla CuO-H,0, TiO,-H,0, Al,03-H,O ve saf suya gore %2,6, %S5,5, %6,1,
%9,6 iyilesme oldugu gozlemlenmistir. Cu-H,O nanoakiskanin kullanildig
durumda saf suya gore yiizeydeki sicaklik degerlerinin 6zellikle ¢arpma bolgesinde
belirgin sekilde azaldigi, buna bagli olarak olugan momentum transferi sebebiyle
hizlanan akiskanin 1s1l sinir tabaka kalinligint azalttigi tespit edilmistir. Cu-H,O
nanoakiskanin en iyi 1s1 transferi performansini gosterdigi tespit edilmistir.

Numerik c¢alismada kullanilan, PHOENICS Hesaplamali Akiskanlar
Dinamigi programimin Diisiik Reynolds Sayili Tiirbiilans modelinin duvar etkilerini
de dikkate aldigindan deney sonuglari ile olduk¢a uyumlu sonuglar verdigi
(Re=8000 i¢in %15’in altindadir) tespit edilmistir.

Bu alanda yapilacak gelecek ¢aligsmalarda askeri sistemlerin 1s1l yiiklerinin
daha verimli bir sekilde sogutulabilmesi maksadiyla; c¢arpan jetlerde hibrid
nanoakigkanlarin  kullanilmasinin, yiizeyde olusan 1s1 transferine ve akis
karakteristigine etkisinin farkli askeri sistem geometrileri i¢in incelenmesinin

faydali olacag1 degerlendirilmistir.

Tesekkiir
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Extended Summary
Introduction

New technologies are needed to meet the increasing needs of military
systems. Nanotechnology has been assigned as the breakthrough technology of the
next century. Nanofluids application is one of the important parts of
nanotechnology (Sun et al., 2016).

A nanofluid is defined as a suspension of solid particles which have 1-100
nm size in a base fluid. Using nanofluid in heat transfer applications expands
thermal capacity of the fluid. Interactions and collisions between particles cause to
increase in turbulence and turbulence intensity of the transition surface. Turbulence
intensity and large surface area enables more heat transfer. Nanoparticles carry
20% of their electrons at the surface that makes them ready to heat transfer.
Another advantage of using nanofluids is the particle agitation cause micro-
convection in the fluid due to its very small size and therefore increases the heat
transfer (Teamah et al., 2015).

One of the optimum heat management techniques that provide high cooling
efficiency in new technologies is the jet impinging technique. The jet impinging
technique is used to intensify heating, cooling or drying processes on a surface. In
this method solid surfaces are cooled by means of fluid jets, resulting in
considerable increases in heat transfer as well as energy savings (Isman et al.,
2008).

This study is different from the studies at literature by evaluating combined
effect of impinging jets and nanofluids for different parameters at biosystems. This

study will be the one of the first study of application of nanofluids at biosystems.
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Numerical Model

Low Re k-¢ turbulence model of PHOENICS CFD code was used for this
numerical analysis. It was used 96x15x34 cells for this numerical model. Cell
structure was prepared according to flow conditions. In order to get more precise
numerical results, we intensified cell numbers in some region as jet inlet, surface of
copper plate. Sweep number was studied between 400 and 2500 and cell number
was also studied between 24 and 55. It was obtained that sweep number and cell
structure are independent from the results for 600 sweep and 96x15x34 cell.
Heat transfer from surface with convection;
=h.AAT

Quonvection (8)
Where h is the heat transfer coefficient, A is the convection surface area, AT (AT =
Tsurtace- Toui) 1S the difference between the measured surface temperature and the
fluid mean temperature. Nusselt number (Nu) is a dimensionless convection heat
transfer coefficient indicating the ratio of heat transfer with convection to heat

transfer with conduction (Kilic and Baskaya, 2017).

(9tasnmDn
Nu = 9
(Tyizey=Tyigin)Kkns ©

Where T, is the measured surface temperature, Dy, is the hydraulic diameter, and k
is the coefficient of thermal conductivity of the nanofluid. Reynolds number (Re) is
used to determine for forced convection whether the flow is laminar or turbulent.
Reynolds number based on turbulent flow;

(P VD)

R (10)

Where py is the nanofluid density, Vi is the jet velocity, and u. is the nanofluid

Re

dynamic viscosity.
The density of nanofluids is (Teamah et al., 2015);

Pt == 0).ps + 0.0, 1)
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Where py is the base fluid (water) density, ¢ is the volumetric ratio of the
nanofluid, and p, is the density of the solid particles in the nanofluid. The
volumetric ratio of nanoparticles is (Teamah et al., 2015);

B 1

W ao)(p, - py) (12)

@

Where w is the density difference between the fluid and the main fluid (water). The
nanofluid specific heat is calculated from (Manca et al., 2016);

_9(pCy)p +A-9)-(pC,),
(pnf) (13)

C

Pt

Where C,, is specific heat of particle C,y is specific heat of base fluid. The

effective thermal conductivity of nanofluid is (Corcione, 2011);

10 0.03
Kat 14 44Re0 Prm[T”fJ (kp] 2
K T, K, "

Where Re is the nanoparticle Reynolds number, Pr is the Prandtl number of the
base liquid. k;, is the nanoparticle thermal conductivity, ¢ is the volume fraction of
the suspended nanoparticles, T, is the nanofluid temperature (K), Ty, is the freezing
point of the base liquid.

Nanoparticle Reynolds number is defined as (Corcione, 2011);

_ prka
Rep = PN (15)

Ky is the Boltzmann’s constant. The effective dynamic viscosity of nanofluids

defined as (Corcione, 2011);

Mns = Hps (1+ 215 p+ 41698 ¢2 ) (16)

By using these formulations nanofluids thermalphyical properties (density, thermal
conductivity coefficient, specific heat, kinematic viscosity and thermal expansion
coefficient) were calculated. Numerical results were obtained by running numerical

model with thses properties.
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Results and Discussion

In this section, numerical results were prepared for two parameters. Effects
of different Reynolds number (Re= 2000, 4000, 6000, 8000) and effects of
different nanofluids (Cu-H,O, CuO-H,0, TiO,-H,0, Al,03-H,0) on heat transfer
are the parameters of this numerical study.

Validation of the Model

It is observed that numerical geometry was independent from sweep number and
cell number when sweep number was 600 and cell number was 96x15x34. This
numerical modal was verified with experimental results of Li et al. (2012). It was
seen that the low Reynolds number k-¢ turbulence model well represents the

temperature distribution and flow properties in this study.

Parametric Analysis

Combined effects of nanofluids and impinging jets on heat transfer for
different Reynolds number (Re= 2000, 4000, 6000, 8000) and diferent types of
Nanofluid (Cu-H,0, CuO-H,0, TiO,-H,0, Al,0;-H,0) were investigated at this
study.

Conclusion

The aim of this study is investigation of heat transfer and fluid flow with
nanofluids and impinging jets at biosystem. For his purpose; combined effects of
nanofluids and impinging jets were investigated to enhance heat transfer from a
copper plate for modelling the sign finger of prothez hand. As a result;

Increasing Reynolds number causes an increas on local Nusselt number.

Increasing Re number from 4000 to 8000 causes an increase of 47.2% on Nugyg.
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Using Cu-H,0O nanofluid causes an increase of 2.6%, 5.5%, 6.1%, 9.6% on
Nu,yg according to CuO-H,0, TiO,-H,0, Al,03-H,0 nanofluids.

It was seen that the low Reynolds number k-g¢ turbulence model of
PHOENICS CFD code well represents the temperature distribution and flow
properties in this study. Difference between experimental and numerical results is
under 15% for Re=8000.

Using hybrid nanofluids with impinging jets, to solve the problem of high
heat loads of military systems to obtain more effective cooling systems, may be

one of the future research areas for future.
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Giiniimiizde tilkelerin etkili ve giiclii silahlara sahip olmasi savunma sanayindeki
teknolojik gelismeler ile iliskilendirilmektediv. Bir iilkenin ulusal teknolojisi,
oncelikle savunma sanayindeki gelismislikle ol¢iilmektedir. Endiistride, siirtiinmeye
maruz kalan, bu nedenle c¢alismayan ve verimliligini kaybeden sistemlerin
iyilestirilmesi amaciyla PVD, CVD, JVD/DVD, Plazma ve Termal piiskiirtme
teknikleri kullanilarak ¢esitli kaplamalarin yapildigi goriilmektedir.
Bu caliymanmin amaci, yiizey miihendisligi uygulamalarinda siklikla kullanilan
fiziksel buhar biriktirme (PVD) ydntemi ile yapilan ince seramik film kaplamalar
ile iilkemizde heniiz uygulamast bulunmayan, ancak iistiin yonleri bakimindan
kritik teknolojiler arasinda yer alan dogrudan buhar biriktirme (DVD) kaplama
yonteminin temel farkhiliklarina deginerek, JVD/DVD kaplama teknolojilerinin
tistiin teknolojik ozelliklerine dikkat cekmektiv. Calismada, her iki kaplama yontemi
kavramsal ve sistem ozellikleri agisindan incelenmigstir. Her iki yontemin farklart
ortaya konularak, gelecegin kaplama teknolojisi olarak gosterilen DVD yéonteminin
tilkemizde uygulanabilirligi arastirilmigtir.
Sonug olarak, Dogrudan Buhar Biriktirme (DVD) teknigi ile; siirtiinmeye, 1siya ve
asinmaya dayanikly, yiiksek hizlarda c¢alisan makine elemanlarina, alasim ve
bilesiklerin diizlemsel ya da egrisel yiizeylerine iistiin ozelliklere sahip ince film
kaplama yapilabilmektedir.
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Comparison of PVD and JVD / DVD Thin Film Coatings by
Physical Vapor Deposition Methods and a Conceptual,
Academic and Theoretical Analysis on Industrial
Applications of DVD Coating Technology

Abstract
Today, the fact that countries have effective and powerful weapons is directly
related with technological developments in the defense industry. The national
technology of an individual country is primarily measured by the development of
the defense industry. Various coatings have been made using PVD, CVD,
JVD/DVD, Plasma and Thermal spraying techniques in order to improve the
quality of the systems which are exposed to friction, and so do not work, mostly
results in loss of productivity in the industry.
The aim of this study is to describe the basic differences of the direct vapor
deposition (DVD) coating method, which is not yet implemented but is among the
critical technologies in our country. Application of thin ceramic film coatings made
by physical vapor deposition (PVD) method is frequently used in surface
engineering applications where attention is paid on the superior technological
features of the coating technologies. In this study, both coating methods were
examined in terms of conceptual and system properties. By demonstrating the
differences between the two methods, the applicability of the DVD method, which is
shown as the coating technology of the future, has been investigated in our
country.
As a result, with the direct vapor deposition (DVD) technique; thin film coatings
with superior properties effective on planar or curvilinear surfaces of alloys and
compounds can be made on machine parts operating at high speed and therefore
are expected to resist friction, abrasion and heat effects.
Keywords: PVD, DVD, JVD, Ceramic Coatings.
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Giris

Yiizey miihendisliginin amaci; belirli endistriyel uygulamalar i¢in en
ekonomik ve optimum yiizey 6zellik tasarimlarini saglayacak uygun teknolojilerin
ortaya konmasini saglamaktir. Fiziksel Buhar Biriktirme (PVD) ydntemleri
kullanilarak {iretilen ince seramik film kaplamalar, malzemenin aginmaya karst
dayanimmi yiikselten etkili bir yontem olmasinin yanisira uygun kaplama
parametreleri secildiginde taban malzemenin kullanim 6mriinii ve ticari degerini
onemli 6lgiide etkilemektedir (Huang vd., 2003:7-14).

Ozellikle uzay ve havacilik sektdrlerinin  Onciiliigiinde, teknolojinin
gelisimine paralel olarak yeni tasarim malzemelerde {istiin mekaniksel 6zellikler
aranir hale gelmistir. Insaat sektdriindeki kaplama malzemesi kullaniminin
artmasina benzer bicimde makine ve imalat sanayinde de istenilen {irlin 6zellikleri
ekonomik bir bi¢imde sadece kaplama islemi ile saglanabilmektedir. Kaplama
yontemleri, kaplama malzemesinin bulundugu fiziksel hale gore temel olarak; gaz
halden, ¢ozeltiden, sivi veya yar1 sivi halden yapilan kaplamalar olmak iizere ii¢
ana baglik altinda incelenebilir. Bu bagliklar ve spesifik oOzelliklerine gore
gruplandirilabilen alt basliklar Sekil 1°de gosterilmistir.

Kaplamanin kalinligina gore yiizeye uygulanan kaplamalar ince film
kaplamalar ve kalin film kaplamalar olarak ikiye ayrilir. ince film kaplamalar
kalinliklar1 1-10 pm arasinda olan kaplamalardir ve kaplamanin birikmesi atomik
diizeyde gergeklesmektedir. Kalin film kaplamalarda ise birikme biiyiik kiitlelerin
transferi ile ger¢eklesmektedir (Axen vd., 2000:13,19,26). PVD kaplamalar,
sertlik, asinma ve korozyon direncinin artirilmasi amaciyla yaygin olarak
kullanilmasina ragmen, yiiksek islem maliyeti, smirli kaplama alani, diisiik

kaplama hiz1 gibi baz1 dezavantajlara da sahiptir.
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Kaplama yontemlerinin uygulama alaninin belirlenmesinde iki parametre
cok biiyiik 6nem tasir. Bunlar: kaplama kalinligi ve uygulama sicakligidir (Sekil 2)
(Holmberg ve Matthews, 1994:351-371).

Bu alanda ¢alisan miihendisler, iiriinlerde istenen performans 6zelliklerini
saglayabilmenin degisik tiirde kaplama ile miimkiin oldugunu fark etmislerdir.
Ancak; kaplama kullanildiginda bu islem {riiniin performansini artirmakla birlikte
maliyetini de arttirmaktaydi. Bu ikilem onlar1 iiriinlerde performans ve iiretim
maliyeti dengesini saglayabilecek yeni buhar biriktirme teknolojileri aramaya
zorlamustir (Groves vd., 2000:1-13).

YUZEY KAPLAMA YONTEMLERI

v v v
Gaz Fazdan Cozeltiden Sivi/Yar1-Sivi
\ A ¥
R I 2 v v 5
PVD IBAD CVD | Kimyasal | Elektrokimyasal | Soljel —» Lazer g
<
Plazma Destekli Kaplama £
Cesitleri Termal =
Kimyasal > Sprey f
Rediiksiyon %
&
—» Kaynak @ =
AKimsiz E
> Kaplama E

Sekil 1. Kaplanacak malzemenin bulundugu fiziksel hale gore kaplamalarin

siiflandirilmasi (Bunshatta, 1980:21-26).
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Sekil 2. Kaplanacak malzemenin bulundugu fiziksel hale gore kaplamalarin

siiflandirilmasi (Holmberg ve Matthews, 1994:351-371).

Endiistriyel uygulamalar incelendiginde yaygin kullanim alanlaria sahip
iki tiir buhar biriktirme yontemi bulunmaktadir. Bunlar: Kimyasal Buhar Biriktirme
(CVD) ve Fiziksel Buhar Biriktirme (PVD) kaplama metotlaridir. ince seramik
film kaplamalar, gelismis teknolojik iirlin imalatinda kol saatinden kesici takimlara
genis bir yelpazede yogun ilginin odagindaki konulardan birisidir. Bu kaplamalar,
sert ve tok yapisiyla siirtlinme ve asinma oOzellikleri gelismis malzeme iiretimini
destekledigi gibi malzemeye dekoratif Ozellikler de kazandirmaktadir. Her iki
kaplama yontemi de taban malzeme iizerine 0,01-10p arasinda atomik diizeyde
kaplama yapilmasina imkan vermekle birlikte, PVD yontemi, CVD kaplamalarin
islem sicakligina bagli olarak (850-1250 °C) taban malzemenin mikroyapisinda
meydana getirdigi olumsuz etkileri ortadan kaldirmistir.

Yakin gelecekte, PVD tekniginin ¢elik endiistrisine yiizey 6n islemlerinden
yiizey islemlerine degisen yelpazede yeni olanaklar saglayacagi muhakkaktir. Bu
baglamda Metallurgical Research Centre (CRM), endiistriyel gereksinimlerle

uyumlu “kuru kaplama” avantajlarina sahip olan “Jet Buhar1 Biriktirme (Jet Vapor
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Deposition-JVD)” olarak adlandirilan yeni bir vakum kaplama teknigi
gelistirmektedir. PVD teknolojisinin, sicak daldirma veya elektrolitik kaplama gibi
geleneksel tekniklerle gerceklestirilemeyen yeni kaplamalarin iiretimine de izin
verecegi Ongoriilmektedir. JVD, bir veya daha fazla potada indiiksiyonla, bir
karistirma haznesinde buhar iireterek, yakinina konumlandirilmis tek enjektorlii bir
PVD sistemidir. Indiiksiyonla 1sitma sayesinde, metal igin bile ¢ok yiiksek i¢
basing (100 mbar'a kadar) elde edilebilir. Rezistans ile 1sitma gibi diger
teknolojilere kiyasla direkt sivi fazina miidahale ile daha yiiksek esneklik ve daha
diisiik bir tepki siiresi elde edilebilir. JVD, endiiktif vakum teknolojisinin
esnekligini yiiksek bir verimlilikle birlestirir. Bu 6zellikler JVD'yi endiistriyel
gereksinimlerle, yani iretkenlik ve verimlilikle uyumlu hale getirir (Schmitz vd.,
2000:971-978). JVD sistemi, yiiksek verimlilik, yiiksek dayanimli metal, yiiksek
kismi basingta ¢aligma (1 mbar'a kadar), homojen metal dagilimi ve alagim bilesimi
ve iyi bir kaplama yapismasi ile karakterize edilen ¢ok kompakt bir sistemdir.
(Schmitz vd., 2001:522-527).

Directed vapor deposition (DVD) kaplama teknolojisi, elektron 1sin tabanlt
olarak, kiicilk alanli yiizeylerin yiiksek performansli ince ve kalin filmle
kaplanmasini saglamak igin gelistirilmistir. Sonrasinda 4 alandaki yetenegi
birlestirilerek gelisimi siirdiiriilmiistiir. Bu yetenekler; biriktirme hizinin yiiksek
olmas1 (Sum/min ve 100 cm? den daha genis alan), diger kaplama teknolojilerine
oranla en az 3 kat malzeme kullanim verimliligi, atomik yapinin olusturulmasinda
tam kontrol ve atomik yapinin daha esnek tanimlanabilmesidir. Bu kriterler DVD
isimli egsiz bir plazma destekli elektron 1gin1 ile buharlastirma aracinin gelisimini
saglamistir (Groves vd., 2000:1-13).

Yiizey kaplama metodu olan Dogrudan Buhar Biriktirme (DVD) teknigi

ile; yliksek hizlarda calisan makine elemanlariyla, siirtlinmeye, 1siya ve aginmaya
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dayanikli, alasim ve bilesiklerin diizlemsel ya da egrisel yiizeylerine kaplama

yapilabilmektedir (Samtas ve Sert, 2012:30-40).

PVD Kaplamalar

Ticari amagli ilk PVD takim kaplama uygulamasi Balzers tarafindan 1979
yilinda gerceklestirilmistir. Ilk olarak bir HSS matkap ve kilavuz takin kaplanmis
olup, yontemin uygulanisi daha sonra diger takimlara da yayginlastirilmistir. PVD
kaplama uygulamalari, 19801erin basindan beri endiistride yaygin olarak
kullanilmaktadir (Kiyak vd., 2003:115-124). Endiistride, siirtiinmeye maruz kalan,
bu nedenle caligmayan ve verimliligini kaybeden sistemlerin iyilestirilmesi
amaciyla PVD, CVD, DVD, Plasma ve Termal piiskiirtme teknikleri kullanilarak
cesitli kaplamalarin yapildigi goriilmektedir. PVD yontemi, uygulanma kolayligi,
taban malzemenin mikro yapisina zarar vermemesi, Ol¢iisel tolerans degisikligine
gerek duyulmamasi vb. Ozelliklerinden dolay1r yaygin olarak kullaniimaktadir
(Aytag vd., 2016:3255).

Bu teknik, vakum altinda bulundurulan malzemelerin buharlastirilarak
veya sigratilarak atomlarin yilizeyden kopartilmasi ve kaplama yapilacak ylizeye
atomsal veya iyonsal olarak biriktirilmesi esasina dayanr.

Fiziksel buhar biriktirme islemlerinde diisiik taban malzeme sicakliklar1 ve
yiiksek oranda refrakter kaplama malzemeleri kullanimi sebebiyle yiiksek ic
gerilmeler olugsmaktadir. Ayrica yiiksek enerjili iyon bombardimani nedeniyle i¢
gerilmede artis meydana gelebilmektedir. Bu islem refrakter malzemelerin
biriktirilmesinde uygun bir kaplama teknigidir (Kusano vd., 1998:151-155).

Fiziksel Buhar Biriktirme (PVD), kismen iyonize olmus metal buharinin
iiretimi, belirli gazlarla reaksiyonu ve taban malzeme {izerinde belirli bir bilesime

sahip ince bir film olusturarak metal bazli sert kaplamalarin iiretilmesi i¢in bir
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yontemdir. En ¢ok kullanilan yontemler piiskiirtme ve katodik arktir. Piiskiirtme
sirasinda buhar, enerjik gaz iyonlartyla bombardimana tutulan metal bir hedef
tarafindan olusturulur. Katodik ark yonteminde, malzemeyi buharlastirmak i¢in
tekrarlayan vakum ark desarjlart kullanir. Tim PVD islemleri yiliksek vakum
kosullarinda gergeklestirilir. Ti, Cr, Zr ve AlCr, AlTi, TiSi gibi alasimlarin
nitriirler, karbiirler ve karbonitridlerden olusan kaplamalar, ¢ok ¢esitli alet ve
bilesenler iizerinde ince film biriktirilmesi i¢in kullanilir. PVD kaplamalar i¢in
tipik islem sicakligr 250 ile 450 © C arasindadir. Kaplamalar; tekli, ¢oklu ve
kademeli tabakalar halinde de biriktirilebilir. Kaplama kalinligi 2 ila 5 pm arasinda
degisir, ancak birka¢ yiiz nanometre kadar ince veya 15 veya daha fazla pym kadar
kalin olabilir (http://www.ionbond.com/technology/pvd/).

Alt tabaka malzemeleri arasinda, gelikler, demir dis1 metaller, tungsten
karbiirler ve ayrica onceden kaplanmis plastikler bulunur. Taban malzemesinin
PVD kaplamasi icin uygunlugu sadece birikim sicakliginda ve elektriksel
iletkenlikteki stabilitesi ile sinirlidir. Bu alanda sert seramik film kaplamalar ile
birlikte kaplama uygulamalarinda son yillarda biiyiik agsamalar kat edilmistir. Bu
malzemelerin gevrek ve c¢ok kirilgan oluslari, dolu bir malzeme olarak
kullanilmalarin1  engellemektedir. Bazi PVD yontemi ile yapilan kaplama
uygularma ait fiziksel ozellikler Tablo 1’de gosterilmigtir

(http://www.ionbond.com/technology/pvd/).
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Tablo 1. PVD Yontemi ile yapilan kaplamalara ait fiziksel 6zellikler
(http://www.ionbond.com/technology/pvd/).

Kaplama Calisma, Biriktirme

Micro Sertlik Siirtiinme . 5
Sicakhigy Sicakhigi

(HV 0.05) Katsayis1

Kaplama Kalinhgi
(qum) (4 ®) (§(®)

TiN 2-4 2800 0.55 450 425
TiCN 2-4 2800 0,15-0,3 300 425
TiCrN 4-6 2200 0.55 500 425
AITIN 2-4 3500 0.55 700 450
AITiCrN 3-8 3200 0.55 850 450 - 550
AICrN 2-4 3000 0.55 1050 450 - 550
CrN 4-6 2300 0.55 700 150 - 400
Cr.N 2-5 1500 - 2800 0.55 700 150 - 400
CrwN 5-8 3000 - 3200 0.3 800 350
a-C:H:W 4-6 1600 0.2 350 160-250
a-C:H:w + 3-5 2000 - 2800 0.1 300 160-250
a-C:H

CrN + a-C:H 2-5 2000 - 2800 0.1 300 200-250
a-C:H 1-3 2000 - 2800 0.1 300 160-250
B4C 1-3 3400 0.55 800 200
TiCN + MoS, 2-4 3000 + 2000 0.06 500 425/ 150

PVD teknikleri ii¢ ana grup altinda incelenebilir: 1) Buharlagtirma, 2)
Sigratma, 3) Plazma olusturma. Bu teknikleri birbirinden ayiran noktalar ise;
buharlagtirmanin ayr1 yontemlerle yapilmasi veya kaplanacak parcaya vakum
odasma gore negatif potansiyel uygulama (BIAS) ve plazma kullanimi gibi
uygulamalardir. Farkli teknikler, kaplamanin yapisi, 6zellikleri ve birikme hiz1 gibi
parametreleri yogun olarak etkilemektedir (Bunshatta, 1980:21-26). Buharlastirma
tekniklerinden yaygin olarak kullanilan Katodik ark buharlagtirma sisteminin

sematik gosterimi Sekil 3°te verilmistir.
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Sekil 3. Katodik ark PVD sistemi.

Bu sistemde plazma i¢inde hareket eden iyonlarin kinetik enerjileri 40-100
eV arasindadir. Bunun sonucunda diger tekniklere oranla daha yiiksek biriktirme
hizlarina ulagilmaktadir. Damlacik sayis1 azaldikga iiretilen kaplamalarda yapigma
(bonding) ve asinma Ozelliklerinde gelisme gozlenmektedir. Damlaciklarin
olumsuz etkilerinin goriildigii uygulamalar optik ve mikro elektronik
kaplamalardir. Optik kaplamalarda damlaciklar sagilma merkezleri olarak davranir

ve optik kaybi artirir (Samtas ve Sert, 2012:30-40).

JVD/DVD (Jet/Dogrudan Buhar Biriktirme) Yontemi

Yiizey kaplama metodu olan Dogrudan Buhar Biriktirme (DVD) teknigi
ile; yiiksek hizlarda ¢alisan makine elemanlariyla, siirtinmeye, 1siya ve asinmaya
dayanikli, alasim ve bilesiklerin diizlemsel ya da egrisel ylizeylerine kaplama

yapilabilmektedir. Diisiik vakumda elektron 1s1mm1 ile buharlastirma yapilarak
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tasiyict gaz akiminin yardimiyla metaller, seramikler ve yari iletken malzemelerin
DVD ile kaplanmasi gerceklestirilebilmektedir. Buharin elde edilmesi ve
kaplamanin gergeklesmesindeki farkliliklardan dolay1 DVD sistemi, Fiziksel Buhar
Biriktirme (PVD) yonteminden farkli bir yapiya sahiptir. Diisiik vakumda tastyici
gaz akimi altinda ¢alisan DVD ile is pargalarina buhar biriktirme esnasinda akim
odaklanarak verimli, bir o kadar da hizli malzeme birikimi saglanarak islevsel bir
nitelik kazandirilabilmektedir (Samtas ve Sert, 2012:30-40).

DVD sistemi, tastyict bir gaz akimindaki buhar atomlarmi toparlar ve
kaplanacak malzeme iizerinde odaklar. Bu &zellik ana malzemeye ulagsan buhar
atomlar1 igin Dbirikim dagilimi ve agisinin degistirilmesini miimkiin hale
getirmektedir. Kaplama materyalinin kiigiik bir alanda biriktirilmesi 6zelligiyle bu
alandaki uygulamalarda (kompozit malzemeler ve fiber kaplamalar) gosterdigi
verimlilik yiiksek diizeydedir (Samtas ve Sert, 2012:30-40).

DVD sistemindeki vakum ortami, diyot piiskiirtme sistemlerindeki basing
ortamlarina benzemektedir. DVD islem siireci, g¢evresi sogutucu sistemlerle
desteklenmis bir pota igerisine yerlestirilen ¢ubuk seklindeki bir veya bir kag
kaplama malzemesinin elektron 1sinlar ile buharlastirilmasi1 ve tasiyict bir gaz
yardim1 ile kaplanacak malzeme iizerine elde edilen buharin dogrudan
yonlendirilmesine dayanmaktadir.

DVD sistemlerin gelistirilmesi amaciyla 1990 yillardan bu yana ¢ok farkli
calismalar  yiiriitiilmektedir. ~ Virjinya  Universitesinde, buhar  biriktirme
ekipmanlarindaki gelisime paralel olarak, yeni nesil DVD (DVDII) olarak
adlandirilan ve 100 cm® den daha kiigiik yiizeylerin daha hizli ve etkili olarak
kaplanmasini saglayan bir sistem gelistirilmistir. Ikinci nesil DVD sistemi,
iiniversite aragtirmalar1 ve FEP (Fraunhofer Enstitiisii) tarafindan gelistirilen buhar

biriktirme ekipmanlarinin birlesiminden olusmaktadir. Bu sistem beklentilere
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cevap vermesi amaciyla dort temel teknolojiyi bir araya getirmistir: 1) Gelismis
elektron 151n tabancasi, 2) Diislik vakumda buharin kaynagindan malzeme yiizeyine
taginmasi, 3) Kaplama ylizeyinin ¢evresinde plazma aktivasyonu, 4) Kaplama

yiizeyine elektriksel kutuplama (Sekil 4) (Groves vd., 2000:1-13).

ri?;UOmmT

0.5 mbar

Sekil 4. Ikinci nesil DVD sisteminin sematik gdsterimi (Groves vd., 2000:1-13).

En temel haliyle onerilen Dogrudan Buhar Biriktirme (DVD) Sistemi Sekil
4’de goriildiigii gibi 4 esas bilesenden olusur. PVD kaplamalarda oldugu gibi
parcalarin kaplanmasi islemi sirasi ile; buharlagtirilacak bir veya birka¢ kaynak
kaplama malzemesinden atom buharimin olusturulmasi, atom buharimin iglem
odasindan tastyici bir gaz akisi ile tasinmasi ve buharin taban malzeme iizerinde
biriktirilmesinden olugmaktadir. Goriildiigii lizere, DVD sistemin avantajlar
g6zoniine  alindiginda, gelecekte bu teknolojinin  endiistriyel kaplama

uygulamalarinda en ¢ok tercih edilen kaplama araci olacagi kaginilmazdir.
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Sonug olarak, DVD ile diger yiiksek vakumlu buhar biriktirme teknikleri
karsilastirildiginda, DVD metodu digerlerine goére, daha verimli malzeme
kullanimi, daha hizli islem ile diiz ya da egri ylizeylerin kaplanmasinda daha diisiik

nihai {irin maliyeti saglamaktadir (Samtas ve Sert, 2012:30-40).

Buhar Biriktirme Yontemli Endiistriyel Yiizey Kaplama Uygulamalarinda
Karsilastirma

Gilinlimiizde iilkelerin etkili ve glgli silahlara sahip olmasi savunma
sanayindeki teknolojik gelismeler ile iliskilendirilmektedir. Bir iilkenin ulusal
teknolojisi, oncelikle savunma sanayindeki geligsmislikle 6l¢iilmektedir. Endiistride,
sirtiinmeye maruz kalan, bu nedenle caligmayan ve verimliligini kaybeden
sistemlerin iyilestirilmesi amaciyla PVD, CVD, DVD, Plasma ve Termal
piiskiirtme teknikleri kullanilarak cesitli kaplamalarin yapildigr goriilmektedir.
Ancak, iilkemizde teknolojik gelismelerin Onciiliigiinii yapan savunma sektoriinde
PVD vb. ince seramik film kaplamalarin kullanilmasi, gerek farkindalik
eksikliginden, gerekse iiriin maliyetlerine getirdigi yiikler acisindan yeterince
yaygin degildir (Aytag vd., 2016:3255).

Sigratma, buharlastirma ve plazma olusturma tekniklerinin ortaya cikisi,
diisiik biiylime oranlarinda (<1 pm/dak) ince filmlerin atomik birlesimine izin verir

(Hubler, 1994:327).
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Sekil 5. DVD ve PVD sistemin temel farkliliklar1 (Groves vd., 2000:1-13).

PVD sisteminin aksine, DVD sistemlerde buhar atomlarinin tasinmasi son
derece hassas ve kontrollii bir sekilde gergeklestirilmektedir. PVD sistemlerinde
biriktirilen buharin bir kismi vakum odasi duvarlarina yonelmekte ve malzeme
kaybina neden olabilmektedir. Ayrica islem zamani uzun olmakta ve karmasik
pargalarin kaplanmasinda sorunlar yasanmaktadir. DVD sisteminde basit bir
mekanik pompanin ¢ok kisa siirede elde ettigi vakum ortaminda buharlagan metal
atomlarinin tasiyict gaz ile yonlendirilmesi sonucunda tiim bu olumsuz etkiler
ortadan kaldirilmaktadir. PVD ve DVD sisteminin temel farkliligini ortaya koyan
sematik gosterim Sekil 5'te gosterilmistir (Groves vd., 2000:1-13).

DVD kaplama uygulamalari, DVD ve yeni nesil kaplama teknolojileri
gelistirmek amaciyla kurulan DVTI (Directed Vapor Technologies International,
Inc.) firmasi tarafindan havacilik ve uzay sanayinde basariyla uygulanabilmektedir.
Bu firma Virjinya Universitesi ile DVD kaplamalarin gelistirilmesi konusunda
ortak ¢aligmalar da yiiriitmektedir. Firma DVD kaplama teknolojilerini; havacilik
alaninda, gaz tlirbin motorlarinda, enerji depolama cihazlarinda, tip ve optik
cihazlarinda bagartyla uygulamaktadir. DVD kaplamalarin gelistirilmesi ve

endistriyel uygulamalari konusunda c¢aligmalar halen devam etmektedir. Bu
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konuda calisan az sayida firma bulunmakla birlikte DVD kaplama teknolojileri
konusunda gelinen nokta umut verici diizeydedir.

Yonlendirilmis Buhar Biriktirme (DVD) prosesi, iyi biriken metal
malzemelerin, polimer elyaflar, karbon fiberler ve karbon nanotiip fiberler tizerine
yiiksek hizlarda biriktirilmesinde etkilidir. Daha hafif agirlikli iletkenler ve daha
hafif agirliktaki kablolar, uzay araci icin firlatmada ve/veya ugaklar icin yakit
tiilketiminde 6nemli Ol¢iide tasarruf saglar (http://directedvapor.com/applications-
2/).

Son zamanlarda DVTI tarafindan DVD III olarak adlandirilan yeni nesil,
tamamen operasyonel iiretim yetenegine sahip DVD sistemi gelistirilmistir. Bu
sistemde yer alan 0zel olarak tasarlanmig kaplama odasi; kiigiik degisikliklerle
birlikte 6zel parcalarin kaplanmasi ve iiretim hattinda esnekligi saglamaktadir.
DVD Il sistemi, 60 kW elektron 1sin tabancasi ile c¢oklu kaynaklardan
buharlastirma yapabilmektedir. 75 kV'lik yiiksek c¢alisma gerilimi, biriktirme
alanimi artirmakta, pompa calisma zamanini azaltmaktadir. Tamamen bilgisayar
kontrollii yliriitiilen kaplama islemi tekrarlanabilir biriktirme saglamakta ve caligma
basina maliyeti azaltmaktadir (Groves vd., 2000:1-13).

Islevsel olarak derecelendirilmis birgok malzeme tasarimlarmin
gerceklestirilmesi i¢in ihtiya¢ duyulan hacimsel olarak homojen mikroyapilarin,
giiniimiiz malzeme sentezi / igsleme teknolojileri ile yapilmasi zordur. PVD ile tam
olarak karsilanamayan bu ihtiyaclar i¢in, yeni bir yonlendirilmis buhar biriktirme
(DVD) teknigi gelistirilmistir. Biriktirmeyi kontrol eden en Onemli islem
parametrelerinden ikisi, tagiyict gaz hizi ve biriktirme odasi basincidir. Belirli
kosullar altinda, DVD yo6nteminin, geleneksel yiiksek vakumlu PVD gibi buhar
biriktirme tekniklerinden ¢ok daha yiiksek bir verime sahip oldugu
gozlemlenmistir. (Groves ve Wadley, 1997:57). PVD ve DVD kaplama yontemleri
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ile alasim elementi biriktirmede, DVD yontemi ile altlik iizerine daha verimli ve
yiikksek homojenlikte alasim elemti olusturabildigini gosteren sematik gosterim
Sekil 6 ve Sekil 7°de verilmistir (Hass, Groves ve Wadley, 2001:81-87). Buhar
biriktirme oranlar1 birgok faktére (gaz akis hizi, nozzle capi, oda basinci, taban
malzeme sicakligi vb.) bagli olmasina ragmen literatiir ¢alismalarindan elde edilen
ortalama kaplama biriktirme oranlar1 Tablo 2’de verilmistir (Hass, Groves ve
Wadley, 2001:81-87, Yu, Hass ve Wadley, 2005:43-52, Samtas ve Sert, 2012:30-
40).

Electron beam s %o :
. =

Crucible with Crucible with
constituent A constituent B

— s —

Sekil 7. DVD elektron 15101
buharlagsmasini kullanarak alagim
biriktirmeyi gosteren sematik
¢izim,

Sekil 6. Geleneksel PVD elektron 1s1n1
buharlagmasini kullanarak alagim
biriktirmeyi gosteren sematik ¢izim.

Tablo 2. PVD ve JVD/DVD Kaplama Yontemlerinin ortalama buhar biriktirme

araliklari.
Kaplama Teknigi Biriktirme Orani

PVD 0,2-0,8 pm/Dakika
DVD/JVD 0,5-10 pm/Dakika
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ISI Endeksleri Yayin Kategorik
Zaman Cizelgesi
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Grafik 1. ISI Endekslerinde yer alan yaymlarin kategorik zaman grafigi.

Literatiir taramasindan yillara gore (1993-2017 arasi) calisilan konular
kategorize edilerek zamana baglh olarak ISI endekslerinde yer alan yayin sayilar
analiz edilmistir (Grafik 1). Ayrica iilkemizde konu ile ilgili ULAKBIM’de taranan
dergilerde de ayni kategoride yayimlanmis makaleler incelenmis ve elde edilen
sayilar uluslararas1 yaymn sayilan ile kiyaslanmistir (Grafik 2). 1980°1i yillarda
gelistirilen PVD kaplamalara iligkin akademik yayinlarda zamana bagli olarak
ilginin arttig1, 1995°1i yillarda PVD sisteminin gelistirilmesi sonrasinda, yeni nesil

JVD/DVD cihazlarin kullanimimin hala yaygin olmamasi nedeniyle bu alandaki
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caligmalara ilginin zamanla arttig1 ancak halen simirh sayida kaldig1 goriilmektedir
(Grafik 1). Ulkemizde ince film kaplamalar konusunda yapilan calismalar yetersiz
kalmaktadir. Smirli sayida PVD kaplama yapan firma bulunmasi ve kaplama
iinitelerinin ¢ok pahali sistemler olmasi nedeniyle akademisyenlerin bilimsel

calismalarinda bu alanlara egilmesi de sinirlt olmaktadir.

1993-2017 Yillari Arasi Toplam Yayin Durumu

ISI; 2467
2500
2000
1500 1S1;262 ULAKBIM; 2
ULAKBIM; 28
1000
500 /4 AR
0
PVD DVD/IVD

m ISIEndeksi  m ULAKBIM

Grafik 2. ISI Endeksleri-ULKBIM’de yer alan yayin sayilarinin kategorik olarak

karsilastirilmasi.

Sonug¢ ve Degerlendirme

PVD sisteminin sahip oldugu dezavantajlar DVD sistemlerin dogusuna ve
gelisimine yol agmistir. DVD sisteminde siipersonik bir gaz akist kullanilmasi,
farkli buhar kaynaklarinin karigmasim da saglayarak diger yontemlerle elde
edilmesi zor olan bilesik ve alagimlarla hizli bir kaplama olusturulmasini

saglamaktadir (Samtas ve Sert, 2012:30-40).
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DVD metodu ile karmasik yapidaki farkli yiizeylere ayni1 anda degisik
tirde kaplama yapilabilmektedir. Tamamiyla bilgisayar kontrollii olarak
gerceklestirilen bu sistemde zaman kaybi olmaksizin degisik kaplamalar
uygulanabilmektedir. DVD sistemlerinde islem hizinin artirilldigi ve islem
maliyetinin 6nemli Ol¢lide diisiiriildigi goriilmektedir. DVD sistemlerinin diger
geleneksel kaplama yontemlerine gore belli basli avantajlarini su sekilde siralamak
miimkiindiir;

- Yiiksek oranda verimli birikim: Buhar ve gaz jeti arasindaki etkilesim
istenilen bolgeye (> 10 pum min™) etkili bir sekilde yonlendirilebilmektedir.

- Karmagik yiizeylerde birikim: Gaz jeti, buhar halindeki atomlarinin
kaplanacak malzemenin i¢ boélgelerine ulastirilmasina yardim eder, boylece
karmasik yiizeylere sahip pargalarin kaplanmasi miimkiin hale gelmektedir.

- Birden fazla buhar kaynaginin kontrollii karigimi: Yiiksek frekans
kullanilarak yapilan elektron 1sin taramasi (100 kHz), ¢oklu kaynaktan ayni anda
buharlasmay1 saglamaktadir. Gaz jeti ile buharlagan atomlarin etkilesimleri yeni
bilesiklerin kontrollii bir sekilde olusturulmasina imkan vermektedir.

- Diisiik islem maliyeti: Verimli bir sekilde biriktirilen ve yonlendirilen
buharin, etkin ve hizli bir sekilde kontrollii olarak kullanilmasi iglem maliyetlerini
O6nemli dl¢tide diisiirmektedir (Groves vd., 2000:1-13).

Sonug olarak, geleneksel kaplama sistemlerinin aksine DVD III sistemi ile
karmasik ylizeyler lizerinde dahi ¢ok hizli ve diisiik maliyetli farkli kaplamalarin
yapilmast miimkiin hale gelmistir. PVD kaplama sistemlerinin dezavantajlarini
tamamen ortadan kaldiran {igiincii nesil DVD kaplama teknolojilerinin endiistriyel
uygulamalarda kullanilmasi ka¢inilmazdir. Ancak, iilkemizde bu konuda yatirim
bulunmadig1 gibi DVD teknolojileri konusunda da yeterli bilgi birikiminden s6z

etmek miimkiin degildir. DVD sistemlerin avantajlar1 gézoniine alindiginda,
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ozellikle ytiksek teknoloji tirlinlerinin kullanildigi havacilik ve uzay sanayinde
kullanilmas1 kaginilmazdir. Ulkemizin yiiksek teknoloji gerektiren iiriinlerin imal
edilmesinde katettigi mesafe dikkate deger bir seviyededir. Kaplama
teknolojilerinin iistiin 6zellikli malzemelere ulasmada en etkili yol oldugu
disiiniildiigiinde, PVD sistemlere ilave olarak mutlaka DVD sistemlere gerekli
yatinnmlarin yapilmasi gerekmektedir. Boylece bu alandaki gelisime 6nemli bir

katki saglanabilecegi degerlendirilmektedir.

Extended Summary
Introduction

The purpose of surface engineering; to provide suitable technologies that
will provide the most economical and optimum surface property designs for
specific industrial applications. Thin ceramic film coatings produced using
Physical Vapor Deposition (PVD) methods are an effective method of increasing
the wear resistance of the material, as well as significantly affecting the service life
and commercial value of the substrate when appropriate coating parameters are
selected (Huang etc., 2003:7-14).

In particular, under the leadership of the aerospace sector, in parallel with
the development of technology in the design of new materials has become
searchable superior mechanical properties. Similar to the increase in the use of
coating materials in the construction sector, the desired product characteristics in
the machine and manufacturing industries can only be achieved economically by
coating. The coating methods can be basically examined under three main headings
according to the physical state of the coating material; coatings made from gas,
solution, liquid or semi-liquid. These headings and the subheadings that can be

grouped according to their specific characteristics are shown in Fig 1.
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Engineers working in this area have realized that it is possible with
different types of coatings to achieve the desired performance characteristics of the
products. However, when the coating was used, this process increased the
performance of the product and increased the cost. This dilemma forced them to

search for new vapor deposition technologies that could provide performance and

cost savings in products (Groves etc., 2000:

1-13).

SURFACE COATING METHODS

+ A 4 +
From gas phase From solution Liquid/semi-liquid
A\ 4 v
PVD IBAD CVD | Chemical @ Electrochemical Soljel —» Laser
Types of Plasma Assisted
Coating Thermal
Chemical M Spray
Reduction
—» Welding
Currentless
Coating

Figure 1. Classification of coatings according to physical properties of the material

to be coated (Bunshatta, 1980:21-26).

Types of Plasma Assisted Coating



152 Ayhan AYTAC ve Ugur MALAYOGLU

Atomic Deposition Particle deposition Thick Film | |

1200

1000 WELDING

CVvD
800

600

Electrochemical/ Chemical

Thermal Snr.

1 10 100 1000 10000
Coating Thickness [u]

400

PVD

Processing Temperature [°C]

200

Figure 2. Classification of coatings according to the physical state of the material
to be coated (Holmberg and Matthews, 1994:351-371).

When industrial applications are examined, there are two types of vapor
deposition methods with common areas of use. These are Chemical Vapor
Deposition (CVD) and Physical Vapor Deposition (PVD) coating methods. Both
coating methods allowed the coating to be applied at a level of 0.01-10 um on the
base material, but the PVD method removed the negative effects on the
microstructure of the substrate material (850-1250 °C) depending on the process
temperature of the CVD coatings.

Directed vapor deposition (DVD) coating technology has been developed
for electron beam-based coating of small-area surfaces with high-performance thin
and thick film. After that, the ability of four areas was combined and continued to
develop. These skills are; (5 um/min and 100 cm’® wider area), at least 3 times
material utilization efficiency compared to other coating technologies, full control
of atomic structure formation and more flexible identification of atomic structure.
These criteria provided the development of a vaporization vehicle with a unique
plasma-assisted electron beam called DVD. (Groves etc., 2000:1-13).
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PVD Coatigs

In industry; PVD, CVD, DVD and Plasma-Thermal spray techniques have
been used to make various coatings. The aim here is to improve the systems which
are exposed to friction and which do not work for this reason or which lose their
productivity. The PVD method is widely used because of its ease of application,
not damaging the microstructure of the base material, not affecting the dimensional
tolerance, and so on (Aytag etc., 2016:3255).

This technique is based on the principle that atoms are separated from the
surface by evaporation or sputtering of the material stored under vacuum and
deposited atomically or ionically on the surface to be coated.

Physical Vapor Deposition (PVD) is a method for producing metal-based
hard coatings by means of generation of partially ionized metal vapor, its reaction
with certain gases and by forming a thin film with a specified composition on the
substrate. Most commonly used methods are sputtering and cathodic arc. In
sputtering, the vapor is formed by a metal target being bombarded with energetic
gas ions. Cathodic arc method uses repetitive vacuum arc discharges to strike the
metal target and to evaporate the material. All PVD processes are carried out under
high vacuum conditions. PVD process is used for the deposition of coatings made
of nitrides, carbides and carbonitrides of Ti, Cr, Zr and alloys like AICr, AlTi, TiSi
on a large range of tools and components. Applications include cutting and forming
tools, mechanical components, medical devices and products that benefit from the
hard and decorative features of the coatings. The typical process temperature for
PVD coatings is between 250 and 450 °C. In some cases, lonbond PVD coatings
can be deposited at temperatures below 70 °C or up to 600 °C, depending on
substrate materials and expected behavior in the application. The coatings can be

deposited as mono-, multi- and graded layers. The latest generation films are nano-
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structured and superlattice variations of multi-layered coatings, which provide
enhanced properties. The coating structure can be tuned to producing the desired
properties in terms of hardness, adhesion, friction etc. The final coating choice is
determined by the demands of the application. The coating thickness ranges from 2
to 5 um, but can be as thin as a few hundred nanometers or as thick as 15 or more

um (http://www.ionbond.com/technology/pvd/).

JVD/DVD (Jet/ Directed Vapor Deposition) Method

With Direct Vapor Deposition (DVD), a surface coating method; can be
coated plane or curvilinear surfaces of friction, heat and abrasion-resistant alloys,
compounds and machine elements operating at high speeds. By evaporation with
electron beam in low vacuum, metals, ceramics and semi-conductor materials can
be coated with DVD with the help of carrier gas flow. Because of the differences in
vapor acquisition and coating realizations, the DVD system has a different
structure than the Physical Vapor Deposition (PVD) method. The DVD, which
runs under carrier gas flow at low vacuum, focuses the flow during vapor
deposition on the workpieces, providing a productive, fast material deposition and
a functional qualification (Samtas and Sert, 2012:30-40).

The DVD system collects vapor atoms in a carrier gas stream and focuses
on the material to be coated. This feature makes it possible to distribute the
deposition and change the angle of the vapor atoms reaching the main material.
With the ability to deposit the coating material in a small area, the efficiency of the
application (composite materials and fiber coatings) in this area is high (Samtas
and Sert, 2012:30-40).

The vacuum environment in the DVD system is similar to the pressure
atmosphere in the diode spray system. The DVD processing process is based on the

evaporation of one or several bar-shaped coating materials placed in a pot
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supported by surrounding cooling systems with electron beams and directing the

vapor obtained on the material to be coated with the aid of a carrier gas.
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Figure 4. Schematic presentation of the DVD system (Yu, Hass and Wadley,
2005:43-52).

The Direct Vapor Deposition (DVD) System, which is proposed in its most
basic form, consists of 4 basic components as shown in Figure 4. Coating of the
parts as in PVD coatings is done in sequence; the formation of atomic vapor from
one or more source coating materials to be vaporized is carried out by transporting
the atomic vapor from the process chamber by a carrier gas stream and depositing

the vapor on the substrate. As can be seen, given the advantages of the DVD
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system, it is inevitable that this technology will become the most preferred coating
tool in industrial coating applications in the future.

As a result, when compared to DVD and other high vacuum vapor
deposition techniques, the DVD method provides the use of more efficient
material, faster processing and lower final product cost when coating flat or curved

surfaces, compared to others (Samtas and Sert, 2012:30-40).

Comparison of Industrial Surface Coating Applications By Vapor Deposition
Method

Today, the fact that countries have effective and powerful weapons is
associated with technological developments in the defense industry. The national
technology of a country is measured primarily by the development of the defense
industry. It has been observed that various coatings have been made using PVD,
CVD, DVD, Plasma and Thermal spraying techniques in order to improve friction-
free, non-working and productivity-losing systems in industry. However, in the
defense sector, which is the pioneer of technological developments in our country,
PVD and so on. the use of thin ceramic film coatings is not widespread enough in
terms of the lack of awareness, and the burdens that are required for product costs
(Aytag etc., 2016:3255).

Sputtering, evaporation and plasma generation techniques allows atomic
assembly of thin films at low growth rates (<1 um/min) (Hubler, 1994:327).
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Figure 5. Main differences of DVD and PVD system (Groves etc., 2000:1-13).

Unlike PVD systems, the transport of vapor atoms in DVD systems is very
precise and controlled. Some of the vapor deposited in PVD systems is directed to
the vacuum chamber walls and can cause material loss. In addition, the processing
time is long and there are problems in coating complex parts. As a result of
directing the metal atoms evaporated in the vacuum system of the DVD system,
which is obtained by a simple mechanical pump in a very short time, with carrier
gas, all these negative effects are eliminated. A schematic representation showing
the fundamental difference of the PVD and DVD system is shown in Figure 5
(Groves etc., 2000:1-13).

DVD coating applications can be successfully applied by aviation and
aerospace industries by DVTI (Directed Vapor Technologies International, Inc.),
which is established to develop DVD and next generation coating technologies.
This company is also cooperating with the University of Virginia on the
development of DVD coatings. This company offers DVD coating technologies; in
aviation, gas turbine engines, energy storage devices, medical and optical devices.

Work on the development of DVD coatings and industrial applications is still
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ongoing. With few companies working in this area, the point reached for DVD
coating technologies is promising.

The Directed Steam Deposition (DVD) process is effective when high-
speed deposition of well-deposited metal materials, polymer fibers, carbon fibers,
and carbon nanotube fibers occurs. Lighter weight conductors and lighter weight
cables provide significant savings in fuel consumption for launching for spacecraft
and / or for aircraft (http://directedvapor.com/applications-2/).

A schematic representation is shown in Figs. 6 and 7, showing that PVD
and DVD coating methods and alloying element deposition can produce a more
efficient and highly homogeneous alloy element on the substrate with the DVD
method (Hass, Groves and Wadley, 2001:81-87). Although the vapor deposition
rates depend on many factors (gas flow rate, nozzle diameter, room pressure,
substrate temperature, etc.), the average coating deposition rates obtained from
literature studies are given in Table 2 (Hass, Groves and Wadley, 2001:81-87, Yu,
Hass and Wadley, 2005:43-52, Samtas and Sert, 2012:30-40).

) e
Electron beam 2 t

L] 18]
Crucible with Crucible with
constituent A constituent B

— s —

Figure 6. Schematic drawing showing Figure 7. Schematic drawing showing
alloy deposition using conventional alloy deposition using DVD electron

PVD electron beam evaporation. beam evaporation.
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Table 2. Average vapor deposition intervals of PVD and JVD / DVD Coating

Methods.
Coating Technique Deposition Rate
PVD 0,2-0,8 pm/min
DVD/JVD 0,5-10 um/min
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Graph 1. Categorical time graph of the publications in the ISI Index.

According to the years of literature review (between 1993 and 2017), the topics
studied were categorized and the number of publications in the ISI indexes were
analyzed according to the time (Graph 1). In addition, published articles in the

same category were also examined in the journals scanned in ULAKBIM in our
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country and the numbers obtained were compared with the international
publications (Graph 2). Since the use of next generation JVD / DVD devices is still
not widespread after the development of the PVD system in 1995, due to the time-
dependent increase in the academic publications on PVD coatings developed in the
1980s, the interest in this area has increased over time but remains limited. Studies
on thin film coatings in our country are inadequate. Due to the limited number of
PVD coating companies and coating units being very expensive systems,

academicians have limited exposure to these areas in their scientific work.
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Graph 2. Categorical comparisons of 1SI Indexes-ULAKBIM's publication

numbers.

Conclusion and Evaluation

He disadvantages of the PVD system have led to the birth and development
of DVD systems. The use of a supersonic gas stream in the DVD system also
allows for the mixing of different steam sources to provide a rapid coating with
compounds and alloys that are difficult to obtain by other methods (Samtas and
Sert, 2012:30-40).
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With the DVD method, different types of coatings can be made at the same
time with different surfaces in a complex structure. This system, which is
completely computer controlled, can be applied differently without loss of time. It
is seen that the processing speed is increased and the transaction cost is reduced
considerably in DVD systems. The major advantages of DVD systems over other
conventional coating methods can be summarized as follows:

- Highly efficient deposition rate: The interaction between the vapor and
the gas jet can be effectively directed to the desired region (> 10 um min-1).

- Deposition on complex surfaces: The gas jet helps the atoms of the vapor
to reach the inner parts of the material to be coated, making it possible to coat parts
with complex surfaces.

- Controlled mixing of multiple steam sources: Electron beam scanning
(100 kHz) using high frequency provides the same evaporation from multiple
sources. The interactions of the atoms vaporized by the gas jet allow the creation of
new compounds in a controlled manner.

- Low process cost: Efficiently and rapidly controlled use of efficiently
stored and directed steam reduces transaction costs considerably (Groves etc.,
2000:1-13).

As a result, unlike conventional coating systems, the DVD Il system
makes it possible to coat different coatings very quickly and cost-effectively even
on complex surfaces. It is inevitable to use third-generation DVD coating
technologies in industrial applications that completely remove the disadvantages of
PVD coating systems. However, in our country there is no investment in this
matter, and it is not possible to mention sufficient knowledge about DVD
technologies. Given the advantages of DVD systems, it is inevitable to use it

especially in the aerospace industry where high-tech products are used. The
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distance that our country carries out in the production of high-tech products is a
remarkable level. As coating technologies are thought to be the most effective way
to reach superior materials, in addition to PVD systems, it is absolutely necessary
to invest in DVD systems. Thus, the improvement in this area is considered to be a
significant contribution.
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I.Diinya Savas1 Oncesi Avustralya Askeri Organizasyonu ve

Avustralya imparatorluk Kuvveti’nin Olusum Siireci
(1870-1914)
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0z
Avustralya topraklarinda 1850°li yillarda altin madeninin bulunmastyla, ekonomik
diizeyi iyilesen Avustralya, 1868°de Biiyiik Britanya’dan gelen son mahkim
verlesimcileri kabul etmistir. Bunun iizerine Biiyiik Britanya, 1870 yilinda
Avustralya kolonisinden askeri birliklerinin biiyiik bir kismini geri ¢ekmistir.
Béylece bagimsiz olan Avustralya Eyaletleri, yerel ve kendine has asker? yapisini
olusturmaya girigmistir. Ancak Asya-Pasifik bélgesinde Avustralya’min, gerek
Almanya ve Fransa gibi Avrupali emperyalist giiclerin gerekse Japonya ve Cin gibi
Asya toplumlarindan kaynakly irrasyonel tehdit algisi, tekrvar Biiyiik Britanya
asker? giiciine giivenlik gerekgesiyle ihtiya¢ duymasina neden olmugstur. Bu
makalede, [1.Diinya Savasi odncesi (1870-1914)  Avustralya’min  askeri
organizasyonunun ve Imparatorluk Kuvveti’'nin olusum siireci incelenmistir. Bu
kapsamda Avustralya’min kisa tarihi ve Avustralya jeopolitiginin, Avustralya askeri
organizasyona etkisi degerlendirilmis ve Avustralya’nin federasyon oncesi ve

sonrasi, Biiyiik Britanya etkisinde askeri yapilanmasi, kurumsallasmasi, degigim ve

doniisiim safhalart arastirdmistir. Ayrica Avustralya siyasi elitizminin jeostratejik
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acidan dis politikast baglaminda, Avustralya askeri yapilanmasina tesirleri analiz
edilmistir.
Anahtar Kelimeler: Avustralya Tarihi, Avustralya Askeri Organizasyonu,

Avustralya Imparatorluk Kuvveti, Biiyiik Britanya, 1. Diinya Savast.

Australian Military Organization and Formation process of
Australian Imperial Force at Pre-World War | (1870-1914)

Abstract

After gold mines were discovered in Australian lands in 1850, Australia, whose
economy made much progress with the gold mine discoveries, rejected convict
settlers who came from Great Britain in 1868. Thereupon, Great Britain
withdrawn a major part of its troops from Australia colony in 1870. So, Australian
states which became independent initiated to form its local and idiosyncratic
military system. On the other hand, irrational perception of threat not only by
Asian countries Japan and China but also by European Imperialist Powers
Germany and France in Asia-Pacific are a resulted in need for military security by
Great Britain. In this paper, formation processes of Australian military
organization at pre-World War | (1870-1914) and Imperial Force are studied. In
this context, a brief history of Australia and influence of Australian geopolitics on
Australian military organization are evaluated. Construction, institutionalization,
alteration and transformation processes of Australian Military under the influence
of Great Britain during the time of both pre-federation and post-federation era are
investigated. Also, impact of Australian politics elitism on Australian Military
System from geostrategic perspective in the context of foreign policy is analyzed.

Keywords: Australian History, Australian Military Organization, Australian

Imperial Force, Great Britain, World War 1.
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Giris

[.Diinya Savasi oncesi Avustralya Silahli Kuvvetleri’nin yapilanmasi, belirli
parametrelerin tanimlanmasiyla agikliga kavusabilir. Avustralya tarihi, cografyasi,
jeopolitigi/jeostratejisi, demografisi ve kiiltiirel alt yapisi, Avustralya silahli
organizasyonunun olugmasinda temel argiimanlar olarak ele alinmistir. Bu temel
yapilarin birbiriyle etkilesiminin bir sonucu olarak, I.Diinya Savasi’na kadar olan
siiregte Avustralya Silahli Kuvvetleri’nin olusumu, ii¢ ana baslikta incelenecektir.
IIk olarak Avustralya’nin konumundan kaynaklanan Avustralya jeopolitiginin,
Avustralya silahli organizasyonuna etkisi degerlendirilecektir. Bununla birlikte
I.Diinya Savasi Oncesi Avustralya askeri organizasyonunun olusma siireci;
federasyon Oncesi ve sonrasi olmak iizere Avustralya’nin askeri yapilanmasi,
kurumsallagmasi, degisimi ve doniisiim sathalar1 baskin Biiyiik Britanya etkisinde
ele alinacaktir. Son olarak Avustralya siyasi elitizminin dis politikada izledigi
yollarin, Avustralya askerl yapilanmasina etkisi analiz edilirken, Avustralya
Imparatorluk Kuvveti’nin (AIF) ortaya ¢ikis1 ele alacaktir.

Bununla birlikte Avustralya askeri yapisinin I.Diinya Savasi’na kadar gecirdigi
olusum siireci, Avustralya’nin askeri organizasyonunun alt yapisini olusturmasi

nedeniyle, Avustralya askeri ve siyasi tarihi agisindan 6zel bir neme haizdir.

Avustralya Jeopolitigi’nin Avustralya Askeri Organizasyonuna Etkisi

Avustralya, giiney yarimkiirede yer alan ve 7.692.000 kilometre kare
yiizOl¢limiine sahip bir kita iilkesidir. Rusya, Kanada, Cin, ABD ve Brezilya’dan
sonra diinyanin altinci biiyiik iilkesi olmasinin yani sira Avustralya, diinyanin en
kiigiik kitasidir. Genel olarak yiikseltisi az olan Avustralya’da, topraklarin % 20°si
¢Ol sinifina girmekle birlikte, iklimi cografyanin biiyiikliigii nedeniyle ¢esitlilik arz
etmektedir. Avustralya’nin kuzeyinde tropikal iklim hiikiim siirerken, i¢ kesimlerde

¢ol iklimi, giiney  bolgesinde ise  Akdeniz iklimi hakimdir



168 | Orhan OZCAN

(https://www.australia.gov.au). Avustralya cografi olarak, Asya’nin
giineydogusunda ve Antartika’nin kuzeyinde, Hint Okyanusu ile Biiyiikk Okyanus
arasinda diinyanin en biiylik adas1 olarak yer alir. Avustralya’ya komsu devletler
sirastyla; Endonezya, Dogu Timor, Papua Yeni Gine, Solomon Adalari, Vanuatu
ve Yeni Zelanda’dir.

Avustralya’nin cografi pozisyonu, onun giivenlik ihtiyaglar1 ve askeri giic
dogasinin gelisiminde derin bir etkiye sahip olmustur. Ayni zamanda mevcut
cografi konumu, Avustralya jeopolitiginin belirlenmesinde temel yapiy1 teskil
ederken, silahli kuvvetlerin tasarlanmasinda da cografi konum dikkate alinmistir.
Bu nedenle Avustralya’nin ilk ordu yapilanmasinin olusmasinda cografi konumu,
onemlidir.

Avustralya, 1901’de bagimsiz bir devlet olarak diinya siyasi sahnesine
ciktiginda, silahli organizasyonu heniiz kurulug asamasinda olup, pek ¢ok askeri
donanim ve tecriibeden yoksun bir goriinlimdedir. Bilhassa iki etkin kuvvetin (Kara
ve Deniz Kuvvetleri) emekleme agsamasinda olmasi, degisen diinya konjonktiiriinde
Avustralya’y1 bolgesinde tehditlere agik bir iilke konumunda birakmistir. Bununla
birlikte, 20’nci yy.’1n basinda Avustralya’nin heniiz bir donanmaya sahip olmamasi
ise, okyanuslarla ¢evrili Avustralya’y1 iggale acik hale getirmistir. Bu durum
Avustralya Devletler Toplulugu’nu, 6zellikle denizden gelebilecek tehlikelere karsi
savunmasiz birakmistir. Avustralya i¢in bu mevcut eksiklik, yilizyilin basinda
Pasifik’te beliren bolgesel tehditlere karsi giivenlik zafiyetine neden olmustur.
Almanya ve Fransa’nin Pasifik’te yeni somiirgeler arayisi, bolgede degisen
konjonktiire 6rnek niteligindeyken, Avustralya icin tehdit niteligi tasimaktadir.
Mevcut yapida tehdit algisinin olugmasi, Avustralya’nin cografi konumundan
kaynaklanan bir durumdur. Bir iilke; cografi konumunu degistirebilir bir giice sahip
degildir, ancak cagin gereklerine uygun olarak devletler, kendi jeopolitigini ve
jeostratejisini tiretir. Avustralya da mevcut cografyasindan kaynakli jeopolitigini,

silahli kuvvetlerin tasarlanmasinda on planda tutmustur. Bu a¢idan Avustralya
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Silahli Kuvvetleri’nin yapilanmasinda cografi konumu, ayri1 bir 6neme sahip
olmustur.

Avustralya’nin 19.yy’in ortasindan itibaren Asyali toplumlar1 tehdit olarak
algilamasi, Avustralya’nin bolgedeki jeostratejisini de belirlemesinde diger 6nemli
husustur. Bu nedenle 1. Diinya Savas1 6ncesi Avustralya, Asya Kitasi’na yakin olan
kuzey bolgesini muhtemel diigman yaklagma istikameti olarak tanimlamistir.
Bilhassa Japonya’nin biiyliyen ekonomisi, gelisen teknolojisi ve giiglii askeri
yapisi, diger yandan Cin’in devasa niifusa sahip olmasi Avustralya’nin tehdit
algisiin yoniinii Asya Kitasi’na ¢cevirmesine neden olmustur.

Avustralya’nin bir ada devleti olmasi, cografi konumu itibariyle hem avantaj
hem de dezavantaj saglamistir. Okyanus; Avustralya i¢in “dogal bir savunma
hendegi” imkéani verirken, ona yalitilmig ve egsiz bir konum da saglamigtir. Kita
etrafinin okyanus ile ¢evrelenmesi ve kuzey kiyilarim1 Asya Kitasi’ndan ayiran
deniz, bolgede “tampon etkisi” olusturmustur. Yakin doénemde teknolojik
sistemlerin hizla gelismesi, hava giicli, kitalararasi fiize sistemleri denizin
“koruyucu ortii etkisini” zayiflatsa da, hala deniz, Avustralya’nin muhtemel isgal
girisimine karsi asilabilmesi zor engel olma vasfini devam ettirmesine neden
olmustur (Palazzo, 2001: 4). Avustralya’nin kuzeyinde yer alan ve irili ufakli pek
cok adadan olusan bolgenin hassasiyeti, Avustralya icin bir dezavantaj olarak
goriilse de, giiclii bir donanmanin olusturulmus olmasi Avustralya’nin muhtemel
isgal girisimi Oncesi diismana karsi bdlgesel {istiinliigiinii elde etme imkan
verecektir. Bu cografi etken, Avustralya Devleti’nin iggale ugramasini engelleyen
bir durum ortaya c¢ikarmis olsa da, isgal tehdidine maruz kalmasini
engellememistir.

Sonug olarak, bir tarafta Almanya ve Fransa’nin yer aldigi Avrupali devletler,
diger tarafta Japonya ve Cin’in yer aldig1 iki temel tehdit unsuru, Avustralya’nin
giivenlik algisini degistirmistir. Giivenlik algis1 degisen ve askeri teskilatlanmada

biiyiik eksiklikleri olan Avustralya, koruyucu bir giiclin varhigina ihtiyag
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duymustur. Bu koruyucu giig; tarihi, kiiltiirel, siyasal ve ekonomik baglar1 hala ¢cok
giiclii olan, Biiyiik Britanya’dir. Biiylik Britanya ise, bolgedeki menfaatleri geregi,
“koruyucu gii¢” olmaya kayitsiz kalmamistir. Bu nedenle Avustralya Silahli
Kuvvetleri, Biiylik Britanya’nin gerek deniz giicii gerekse kara giicii olarak destek
vermesiyle sekillenmistir. Jeopolitik ve jeostratejik nedenlerden dolay1 Avustralya,
Biiyilk Britanya’nin  gilivenlik semsiyesi altinda askerl yapilanmasini
bigcimlendirirken, diger yandan Avustralya iizerinde Birlesik Kralligin dominant

etkisi daha belirgin hale gelmistir.

I.Diinya Savas1 Oncesi Avustralya Askeri Organizasyonu’nun Olusmasi

Federasyon Oncesi Avustralya’min Askeri Yapilanmasi (1870-1901)

I.Diinya Savasi Oncesi Avustralya askeri organizasyonunun olugma siirecini;
federasyon Oncesi ve federasyon sonrasi olarak ikiye ayrilabiliriz. 1901 yilinda
Avustralya Eyaletleri, bir federasyon olarak birlesmeden once, eyaletler bagimsiz
idari yapilanmasi nedeniyle kendi giivenligini goniilli ve milis kuvvetlerden
olusturmustur. Bu goniilli kuvvetler, daha ¢ok Biiyiik Britanya’dan atanan “genel-
valiler” tarafindan emir komuta edilmistir. Avustralya’da genellikle ingiliz kokenli
ve merkezden atanan genel-valinin gorevi, eyaletleri siyasi agidan yonetmek, askeri
acidan koloninin giivenligini ve asayisini saglamakti (http://www.aph.gov.au). Bu
nedenle Avustralya’da federasyon Oncesi askeri teskilatlanma, daha cok yerel
diizeyde asayigin saglanmasina doniik, goniilliiliik esasina dayali ya da milis olarak
nitelendirebilecegimiz kismi zamanli ¢alisanlardan olusan bir yapilanma arz
etmektedir.

Federasyon oOncesi askeri yapilanma daha yakindan incelendiginde
Avustralya’nin  ekonomik, siyasi ve kiiltiirel faktorlerinin jeopolitik ve
jeostratejiyle biitiinlestigi goriiliir. Bu agidan Avustralya’da kendine has idari bir

yapilanma  gergeklestiren eyaletler, 1850°li yillarda altin madenlerinin
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Avustralya’da bulunmasiyla ekonomik olarak giiclenmeye baslamislardir. Bu
ekonomik giiciin etkisiyle Biiyiik Britanya kolonisi olan eyaletler 1850’11 yillarin
basinda, Biiylik Britanya’dan Avustralya’ya mahkiim gociiniin durdurulmasi
yoniinde yari-bagimsiz taleplerde bulunmaya baslamiglardir. Ciinkii Biiyiik
Britanya’dan gelen goglerle, daha 6nceden Avustralya’ya gelmis Anglo-Sakson
kokenli vatandaglarin refah seviyesi asagi cekilmis olmakla birlikte, islerini
kaybetme ya da paylasma zorunlulugu olusmustur. Eyaletlerin, Biiyiik
Britanya’dan  Avustralya’ya  gbclin = durdurulmasi1  talebi, bu agidan
degerlendirildiginde ekonomik istekler olarak nitelendirilmistir. Bir ingiliz kolonisi
olan Avustralya eyaletlerinin bu istekleri, ekonomik talepler oldugu kadar siyasi
bazi amaglar1 da ima etmektedir. Aslinda 1850’lerin bagindaki bu talepler, 1901
yilinda Avustralya’nin Ingiltere’den bagimsizligina giden siyasi siirecin baslangici
olarak da goriilebilir.

1852 yilina kadar Avustralya ana kitasi eyaletlerinden biri olan Tazmanya’ya,
siirgiin-mahkimlarin tasimmasia son verilmistir (Kiris¢i, 2011: 77). Bu siireci
baslatan en 6nemli neden ise “altin madeni” olmustur. 1852 yili Aralik ayinda
Avustralya kolonilerinin Ingiltere’ye yaptig: talep ve baskilar sonucunda Ingiltere,
Avustralya Eyaleti Tazmanya’ya tiim mahkim tasimalarini durdurma karari
almistir. Bu kararin alinmasi, kismen Avustralya dogumlu liderler ve ozgiir
yerlesimcilerin baskistyla olmustur. Ciinkii Avustralya artik Ingiliz mahkimlarin
taginacagl son yer degil, zenginligin oldugu gercek bir kolonidir. Boylece son
mahk{m gemisi St. Vincent 10 Agustos 1853 kisinda Tazmanya’ya ulasti ve bu son
sefer bir festival havasinda Tazmanya’da kutlandi (West, Frances T.M., 2010: 65).

Boylece 1853’de Ingiltere’den Avustralya ana kitas1 eyaletlerinden
Tazmanya’ya son mahkim gemisi kalkarken, 1868’de Bati Avustralya Eyaleti
(West Australia) i¢in son mahkiim gemisi tiim Avustralya eyaletleri i¢in kalkmigtir.
1868°den sonra Avustralya, mahkiim sisteminin terk edilmesiyle, dzgiir bir Ingiliz

kolonisi olmustur (Kirisci, 2011: 77) (West, Frances T.M., 2010: 269-270). 1870’te
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Biiyiik Britanya askeri giicliniin Avustralya’dan geriye g¢ekilmesiyle, Avustralya
askeri yapilanmasinin ilk adimi atilmistir (Jenks, 1912: 335), (Mordike, 1991: 7),
(Palazzo, 2001: 13). M.A. Edward Jenks, 1895 yilinda ilk baskisini yaptigi
“Avustralasya Kolonileri’nin Tarihi (A History of the Australasian Colonies)” adli
eserinin iiciincii baskisinda (1912 yilinda) Avustralya askerl organizasyonuyla
alakali milis, goniillii ve profesyonel askerler icin su sekilde yorum yapmustir:
1870te Kraliyet Kuvvetleri’nin geri c¢ekilmesinden sonra, eyaletlerde goniillii
gruplar olusmustur. Bununla birlikte 1883-1884 yilinda eyalet hiikiimetlerinin para
odedigi milis kuvvetler ortaya ¢ikmig, milis kuvvetlerden beklenilen etkinlik ise
goniilliilerden daha yiiksek olmugtur (Jenks, 1912: 335). Aslinda Avustralyali
tarih¢i Albert Palazzo, eyalet hiikiimetinin kismi para 6dedigi milis kuvvetlerin
Yeni Giiney Galler Eyaleti’nde 1874 yilinda ortaya ¢iktigini ve bu adim sonrasinda
Viktorya ve Queensland Eyaletleri’nde de hiikiimetlerin para Odedigi milis
kuvvetlerin, 1884 yilinda olustugunu belirtmistir (Palazzo, 2001: 13). Edward
Jenks, “gomiillii ya da milis askerler, profesyonel asker degildir ve o yillarda
profesyonel asker sayisi sumrlidir. 1880 lerde gorevi, askerlik olan kisi sayist
1500°den daha azdir ve personelin ¢ogu topgu ve istihkamci sinifina mensuptur.
1912 yilina gelindiginde ise, goniillii ve milis kuvvetlerin sayisi 30.000°den daha
azdwr. Diger yandan Avustralya Deniz Kuvvetleri'nin temeli, heniiz Avustralya bir
Ingiliz kolonisi iken atilmistir. 1883 ’te Biiyiik Britanya Donanmasi’na bagh
gemilerin  Avustralya limanlarinda bulunmasi karsiliginda, Avustralya’nin
bagimsiz eyaletleri ve Biiyiik Britanya arasinda “bakim antlasmasi” yapilmistir.
Ashinda Ingiliz Donanmasi 'min, Avustralya limanlarinda bakim yapmasi ve dogal
olarak bélgede bulunmasiyla ilgili antlasma, 1890 yihinda imzalanmistir. Tiim
Avustralasya’da (Yeni Zelanda dahil) kiigiik bir Ingiliz deniz filosu bulunmaktadir
ki bu filo; sekiz kruvazor, iki hiicumbot (torpido), bir silahli tekne (gunboat) den
olusmaktadir. Kraliyet ile yapilan bu antlasmanin temeli, bu kiictik filonun bakim

ve ilagesinin saglanmasina yéneliktir. Ancak bu kiiciik filonun Avustralya ve
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bolgesini savunmak icin yeterli olmadigi da asikardy” (Jenks, 1912: 335) diye
ifade etmistir. Edward Jenks, 1895’ten 1912 yilina kadar Avustralya deniz ve kara
askeri gelisimini g6z Oniline sererken, Avustralya askeri organizasyonunun
yetersizligine dikkat ¢cekmistir.

Ote yandan Avustralya Ozerk Eyaletleri’nde goniillii ya da milis kuvvetlerin
olugmasinda motive edici faktor ise, toprak bagisidir. Avustralya’nin Yeni Giiney
Galler (New South Walles) ve Queensland Eyaletleri, isi tam zamanl askerlik
olmayan goniillii ve milis kuvvetleri tesvik etmek icin, bes yil askerlik hizmeti
karsihginda toprak bagist yapmustir. Giiney Avustralya (South Australia)
Eyaleti’nde ise, kismi zamanli ¢alisma karsilifinda maddi 6deme yapilmustir. Ilk
devamli askerlik uygulamas: ise, Ingiliz Ordusu’nun Avustralya’dan geri cekildigi
1870’lerde, Yeni Giiney Galler ve Viktorya (Victoria) eyaletlerinde askere alma
bigiminde gerceklesmistir. Bununla birlikte 1877-1878 yillarinda Yeni Giiney
Galler, Viktorya, Queensland ve Giliney Avustralya Eyalet hiikiimetlerinin istegi
lizerine, yerel giigleri askeri agidan denetleme ve yetistirme gorevini iki Ingiliz
ordu mensubu olan, Albay Sir William Jervois ve Yarbay Peter Scratchley
ustlenmistir (Mordike, 1991: 7). W. Jervois ve Scratchley, Avustralya askeri
organizasyonun deniz giiciine 6nem vermesi taraftariydilar. Onlara gore kolonilerin
ilk savunma hatt1; donanma olmasi gerekiyordu. Ikinci olarak savunma giicii
onemli liman ve sehirleri koruyacak hareketli kiiciik askeri giiclerden olugsmaliydi
ve askeri kuvvetler, kismi zamanli ¢alisan milis ve ¢ok az siirekli askerlerden
olusmaliydi (Palazzo, 2001: 12). Diger yandan, bu iki ingiliz askerin Avustralya
askeri organizasyonuna tavsiyelerde bulunmak {izere Avustralya’da bulunmasinin
bazi nedenleri vardi. Diinyada ve bdlgede baz1 gelismeler ingilizlerin, Avustralya
eyaletlerine askeri destek ve tavsiyelerde bulunmak iizere ilgisini tekrar Avustralya
bolgesine cevirmesine neden olmustur. ilk olarak 1878’de bir Rus Savast
korkusundan bahsedilebilir ki, Rusya’nin Afganistan da Ingiltere’yle ¢atigma

olasihig1 vardir (Mordike, 1991: 8). Bunun nedeni Ingiliz kolonisi olan Hindistan’a,
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Rusya’nin Afganistan yoluyla yaklasma ihtimalidir ki, bu neden Britanya
Imparatorlugu’nu Asya’da telaglandirmistir. Diger bir neden ise, Fransa ve
Almanya’nin Pasifik Bolgesi’'nde artan emperyalist menfaatleridir. ki Avrupa
giiclinliin Avustralya’nin kuzeyi ve kuzey dogusuna saldirmasi endiseye neden
olmustur. Bu sebepten dolayi, 1883 yilinin basinda Avustralya’nin Queensland
Eyaleti, Ingiltere adina Papua’y: isgal girisiminde bulunmustur. Bdylece Ingiltere,
Avustralya 0Ozerk eyalet askerl giiclinii kullanarak, Almanya isgallerini
sinirlandirmak ve giic kullanarak alan {izerinde kontrolii saglamayr ummustur.
Ancak Queensland’m Ingiltere destegindeki Papua isgal girisiminin basarisiz
olmasi, genel anlamda degerlendirildiginde  Avustralya’nin  bolgedeki
basarisizligim da gdstermistir. Yeni Gine nin giiney bolgesi, 1884°te Ingiltere’nin
himayesi altina girdigini duyurmasina ragmen Ingiltere, Yeni Gine’nin kuzey
bolgesinde Alman isgaline seyirci kalarak, Avustralya’nin bolgedeki menfaatlerini
ihmal etmistir. Eger Avustralya 1883 yilinda merkezi bir hiikiimete sahip olmus
olsaydi. Yeni Gine, Avustralya’nin topraklarma ait olacakti. Aymi yillarda
Fransa’nin, Yeni Hebrides (New Hebrides)’i isgali, Avustralya ozerk eyaletleri
iginde benzer korkular1 artirmigtir (Mordike, 1991: 8-9). Sonug olarak 1880’lerde
bolgedeki Avrupali emperyalist tehdit algisi, Avustralya eyaletlerinin askeri
giiclinlin gelisimi i¢in gerekli girisimleri askeri ve siyasi acidan iiretmistir. Her ne
kadar Ingiltere, Avustralya’yr Bat1 Avrupa kaynakli emperyalist girisimlere kars:
desteklese, kullansa ve cesaretlendirse de kendi menfaatlerini oncelikli tutmustur.
Bu anlamda degerlendirildiginde Avustralya cografyasi Ingiltere’nin Asya-Pasifik
hattinda, giiciinii kaybetmek istemedigi bir iis olarak kalmaya devam etmistir.
Avustralya Eyaletleri’nin 1883’te “siirekli ve milis asker” sayis1 toplamda,
8000’den daha azdir. 1885 yilma kadar tiim Avustralya kolonilerinde askeri
(stirekli, milis, goniillii) kuvvet sayisi ise, 22.000 civarindadir. Bu askeri
personelin, sadece 1000 kadar1 profesyoneldir. Profesyonel askerin bir kism1 topgu,

denizalt1 mayimn personeli olmakla birlikte, geri kalani1 6zellikle piyade ve siivari
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sinifini olusturan askeri personelden olugsmaktadir (Mordike, 1991: 8). Avustralya
eyaletlerinin kara giicli olarak toplam profesyonel asker sayisi, Avustralya’nin 7
milyon kilometre kare olmasi dikkate alindiginda, kitanin giivenligi ve asayisini
saglamada ne kadar yetersiz oldugunun bir ispat1 niteligindedir.

Bununla birlikte, federasyon dncesi Avustralya askeri olusumu bazi bosluklari
da doldurma egilimi tasimaktadir. Bu bosluklarin niteligi ise, siyasidir ve
Avustralya’nin birlesmesine de yardimci olacak siyasi beklentileri dogurmustur.
1870 yilinda Biiyiik Britanya askerinin Avustralya’dan c¢ekilmesiyle birlikte,
Avustralya eyaletleri kendilerini nasil savunacagi sorusunu sormaya baglamislardir.
Bu durum Avustralya eyaletlerinin birleserek Avustralya Federasyonu’nu
olusturma siirecinde, eyaletlerin daha istekli davranmasinda etkin bir rol
oynamustir. John Mordike “Avustralya Ordusu’nun Kokenleri: Kraliyet ve Milli
Oncelikler” adli makalesinde, Avustralya’nin siyasi anlamda birlesme egilimine
dikkat ¢ekmistir. Mordike, Avustralya Ordusu’nun olugsum siirecini analiz ederken
su yorumlar1 yapmustir: “1870 yilinda Ingiliz Ordu Birlikleri’'nin ézerk Avustralya
kolonilerinden ¢ekilmesi, erken Avustralya askeri tarihinde ¢ok onemli bir olaydir.
..Sydney Morning Herald Gazetesi agik¢a ifade etmese de, Avustralya ozerk
eyaletlerinin 6z-savunmasi kendine giiven duygusundan ge¢mektedir. Oz-savunma,
ancak Avustralya kolonileri arasinda kosulsuz isbirligi saglanarak bagarilacaktir
ki bu durum belki Avustralya icin, federasyon yani Avustralya eyaletlerinin
birlesmesi anlamina gelmektedir. Gazete, milliyet¢ilik beklentisinin Britanya’dan
bagimsizlik elde etmesi anlamina geldigini yeterince agik bicimde belirtmistir.
Kolonilerin her biri, Britanya Imparatorlugu’nun anayasal bir iiyesidir ve
federasyon olmus bir Avustralya durumunda da Britanya ile aym iligkileri
suirdiirmek akla yatkin goriinmektedir. Ancak 19.yy in son ¢eyreginde milliyetcilik,
Avustralya kolonilerinde énemli bir etkiye sahip olmus ve bazi Ingiliz yetkililer
Avustralya’mn  bagimsizhgindan  korkmuslardir. Bazi  Ingiliz  stratejistler bu

korkunun temelini, bir Avrupa giiciiyle ¢ikacak ¢atisma halinde koloninin giiciiniin
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emperyal amaglar icin manipule edilebileceginden cekinerek ortaya atmislardir.
Sonug¢ olarak Avustralya Ordusu, Avustralya’min milliyetcilik ve emperyalizm
oncelikleri arasindaki gerilimler icerisinde kurulmustur” (Mordike, 1991: 7).
Siyasi baglamda degerlendirildiginde, Avustralya 6zerk eyaletlerinin birleserek
Avustralya Devleti’ni kurmasi, ortak savunma ihtiyaci temelinde sekillenmistir.
Ozetle, bolgesel tehditlere karsi kurulacak ortak savunma, yani Avustralya
Ordusu’'nun kurulmasi, Avustralya Eyaletleri’nin federasyon tipi bir siyasi
organizasyonundan ge¢mektedir ki, Avustralya Commonwealth’nin kurulmasinda
ortak savunma ihtiyaci bu anlamda 6nemli rol oynamistir. Her ne kadar Avustralya
Ozerk eyaletlerinde meydana gelen milliyetgi tutumlar ve eyaletlerin birleserek
federasyon tipi bagimsizlik talepleri ingiltere’yi rahatsiz etse de, Almanya’nin ve
Fransa’nin bdlgeye olan ilgisi nedeniyle Ingiltere Avustralya’nin bagimsizligina
kendi kontroliinde izin vermistir.

Bununla birlikte, 1901 federasyonu oncesi Avustralya goniilliilerinden olusan
gruplar, Biiyllk Britanya emir-komutasinda bazi savaslarda ve isyanlarin
bastirilmasinda da gorev almiglardir. Biiyiik Britanya Kolonisi’nin goniilli
kuvvetleri olarak gorev alan Avustralyalilar, bu tip askeri gorevleri Kralige’ye
sadakat, Biiyiik Britanya imparatorlugu’na baglilik kapsaminda ele almislardir. Bu
durum Avustralya Eyaletleri’nin toplumsal yapisinin, Biiyiik Britanya’yla aym
kokenden gelmesinden kaynaklanmaktadir. Bu sosyolojik vakanin temelinde ise,
monarsik sembol yatmaktadir. Biiylik Britanya kraligesi hem Biiyiik Britanya’nin
hem de tiim Britanya kolonilerinin kralicesidir ve ona sadakat, onun basinda
bulundugu imparatorluga baglilik, Avustralya toplumunun hemen hemen
tamaminin kabul ettigi bir olgudur (The Empire and The Century, 1905: 35). Bu
kapsamda degerlendirildiginde, Avustralya eyaletlerinden goniilliillerin katildig
savag ve isyanlarin bastirilmasindaki askeri gorevler su sekilde siralanabilir.
1860’ta Yeni Zelanda’da Yeni Zelanda yerlisi olan Maorilere karsi, 1885°te
Sudan’da, 1900 yilinda Cin’de (Boxer Isyan1 bastirilmasinda), 1899-1902 yillar
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arasinda Giiney Afiika’da Boer Isyani’nin bastirilmasma Biiyikk Britanya’nin
destekeisi olarak, Avustralya goniilliilleri katilmislardir (Docherty: 2007: 18).
Avustralyali tarih¢i Barbara West, Avustralya eyaletlerinin 1885’te Sudan’a, 1899-
1901°de Boer Isyani’n1 bastirmak iizere Giiney Afrika’ya 16.175 Avustralya askeri
gonderdigini, bu askerlerin 518’inin o6ldigini, 882’sinin yaralandigimni ifade
ederken (West, Frances T.M., 2010: 104) Avustralyali tarih¢i Chris Coulthard
Clark, Maori 1syan1’n1n bastirilmasinda yaklasik 20, Sudan’da 6, Boer Savasi’nda
606, Boxer Isyani bastirilmasinda 6 Avustralya askerinin 6ldiigiinii yazmstir
(Clark, 2001: I).

Subat 1885 yilinda Avustralya kolonileri, Ingiliz Imparatorlugu’nun milli
kahramani olan General Charles Gordon’un, Mehdi olarak bilinen isyancilar
tarafindan Sudan’in Hartum sehrinde Oldiiriilmesiyle sarsilmistir. Bu durum
akabinde, Yeni Giiney Galler Eyaleti Baskani William Bede Dalley, Biiyiik
Britanya’ya cektigi telgraf ile askeri destek gonderme sozii vermistir. Bu soze
istinaden, W. B. Dalley Sudan’a, iki sahra topgu bataryas: ve etkili piyade
tabur’undan olusan bir kuvveti, Bliylik Britanya’ya destek amacgl gdndermistir.
770 asker ve 218 at giiclinden olusan denizasir1 askeri destek, Sidney’de 300.000
kisinin ugurlamasiyla Sudan’a Biiyiik Britanya’y1 desteklemek tizere gitmistir. Bu
olay gelecek yiizyilda da devam edecek Avustralya savunma diisiincesinde hakim
olacak gii¢lii Biiyiik Britanya etkisinin ilk gostergesidir (Mordike, 1991: 8). Burada
dikkat ¢ekilmesi gereken onemli husus ise, 1879 yilindan itibaren Ingiltere Lord
Carnarvon’un  hazirladigit  Kraliyet ~ Komisyonu  Raporu’nun, Britanya
Imparatorlugu’nun savunma ve askeri egitim gikarlarin1 dncelige koymasidir. Bu
raporun Avustralya boyutu ise, Avustralya kolonilerinin dogrudan kraliyet
savunmasi icerisinde olmasi ve Kraliyet Donanmasi’nin bakim/tamiri i¢in finansal
destegin gerekliligidir. Bu agidan bakildiginda Carnarvon 'un Raporu, koloni askeri
giiclerinden gelecekte yardim beklentisinin en agik gdstergesidir. 1885°te Dalley’in

Sudan’a asker gonderme teklifi baglaminda ele alindiginda, Yeni Giiney Galler
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Askeri Birligi’nin olusturulmasi da bu emperyalist amacin kullanilmasina doniik bir
adimdir (Mordike, 1991: 9).

1885°te Yeni Giiney Galler Hiikiimet Bagkan1 Dalley’in Sudan’a eyalet askeri
gonderme teklifi, Avustralya 6zerk eyaletleri i¢in “Sudan Modeli” denilen bir
ornek olusturmustur. Ancak Sudan modeli heniiz Avustralya kolonilerinin Biiyiik
Britanya’ya giiven telkin edecegi bir baglilik olusturmamistir. Gemiler icin
miirettebat1 Ingiltere, finansal destegi Avustralya kolonileri saglamaktaydi.
Kraliyet Donanmasina yardim etmek amaciyla olusturulan yardimci deniz filosu
iizerinde, Avustralya kolonilerinin tam bir kontrolii yoktu ve sadece Avustralya
istasyonundan ¢ikistyla ilgili veto hakkina sahipti (Mordike, 1991: 9). Sudan
modelinde goriildigi lizere Avustralya, federasyon oncesi askeri organizasyonunu
insa etmekle birlikte, askeri komuta-kontrolii ingiltere’ye birakmistir. Bu durum
giiclin dogal sonucundan kaynaklanmaktadir. Gii¢li olan, kontrolii de ele almigtir.
Federasyon oOncesi Avustralya eyaletlerinin askeri organizasyonunda derin ve
baskin Ingiliz etkisi, sudan modeli ve sonrasindaki askeri antlasmalarda daha fazla
hissedilir olmustur.

Diger yandan, Londra’da 1887°de yapilan Avustralya koloni liderligi
toplantisinda, deniz giiciine ait antlagsma resmi olarak onaylanmustir. “Savunma”
konusu, ilk koloni konferansinda tartismak i¢in en 6nemli sorun alani olarak tespit
edilmistir. Queensland Eyalet Baskani1 Sir Samuel Griffith, Avustralya’nin biiyiik
devletler tarafindan isgal edilecegi korkusuyla, koloniler arasinda igbirligini teklif
etmenin yani sira bir “kraliyet generalinin” askeri kuvvetleri denetlemesi ve askeri
diizenlemelerle ilgili tavsiyede bulunmasimi Onermistir. Bu diger koloniler
tarafindan desteklenmekle birlikte, Biiylik Britanya tarafindan da uygulanabilir
bulunmustur. Griffith’in bu teklifinin sonucu olarak, 1889°da Ingiliz Tiimgeneral
Sir James Bevar Edwards, Kara ve Deniz Kuvvetlerini denetlemek ve tavsiyelerde
bulunmak tizere Avustralya’ya gitmistir. Tlimgeneral Edwards’in hazirladig rapor

neticesinde; her bir koloni Avustralya Kitasina olabilecek muhtemel diisman
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cikarmasina karsi savasmak fiizere, 30-40.000 kisiden olusan bir askeri kuvvet
teskil edilmesini 6nermistir. Bunun yani sira kolonilerin, etkili bir askeri operasyon
yapabilmesi i¢in fek tip askeri kiyafete vurgu yapilmistir. Bu raporun da etkisiyle
Yeni Giiney Galler Eyaleti Hiikiimet Baskani olan Sir Henry Parkes, tiim
Avustralya gli¢lerinin bir ordu seklinde birlesmesi gerektigini onermistir. Bu teklif,
aym1 zamanda koloninin askerlerini denetleyen Ingiliz generalin iizerinde durdugu
bir husustur. Ancak Biiyiikk Britanya kontrolii altinda bir orduya, Avustralya
kolonilerinin itiraz edecegini yine Parkes’in kendisi bir konusmasinda dile
getirmistir. Gergekten de Ingiltere etkisi altinda olusacak bir askeri kuvvet
yapilanmasi, donemin radikal milliyet¢i dergisi Biilten (The Bulletin) ve bagska
onemli gazeteler (The Sydney Morning Herald, The Age vb.) tarafindan hayli
elestirilmistir. Avustralya’yi ilgilendiren savunma konusu, siyasi olarak Avustralya
eyaletlerini bir ¢at1 altinda federasyona doniistiirme amacina hizmet ediyor olsa da,
Avustralya’nin birleserek bagimsiz bir devlet olmasi kadar savunmasinin da
Ingiltere’den bagimsiz olmasmi isteyen milliyetci kesimin dikkatini ¢ekmis ve
savunma konusunun ingiltere’nin kontroliine birakilmasi, milliyetgi kesimin agir
elestirilerine maruz kalmasina neden olmustur. Ciinkii Avustralya’da
azimsanmayacak oOlg¢iide bir toplumsal grup, Avustralya’nin birlesmesini istedigi
kadar Ingiltere’den ayr1, tam bagimsiz bir devlet olmasimi da istiyorlardi (Mordike,
1991: 9-16).

1890’larda Avustralya’da kuraklik bas gostermis ve buna bagli yanginlarin
sonucunda, biiyiikk bir ekonomik durgunluk yasanmaya baslamistir. Ekonomik
buhranin sonucu olarak fiyatlar yiikselmis, enflasyon olusmus ve alim giicii
diismiistiir. Bu durum Avustralya oOzerk eyaletlerinin federasyon yoniinde
birlesmesinde, ortak savunma diisiincesinden daha 6nemli héle gelmistir (West,
Frances T.M., 2010: 86). Ger¢cekten de Avustralya’da yagsanan ekonomik buhran
Avustralya’nin 1901 yilinda federasyon yoniinde birlesmesinde ve siyasi elitizmin

ikna olmasinda O6nemli bir ara¢ olmustur. Avustralya eyaletlerinde yasanan
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ekonomik buhrandan kurtulmanin yolu olarak, siyasi birlesme Avustralya
toplumunda ¢6ziim olarak c¢ok fazla taraftar toplamistir. Bununla birlikte
Avustralya’nin 6zerk alti eyaletinin bagkanlar1 ve siyasileri birlesme yoniinde
agirdan almalari, Ingiltere’nin de canini sikar hale gelmistir. ingiltere bir an dnce
alt1 eyaletin birlesmesi ve federatif bir yap1 olusturmasinin, Ingiltere’nin ¢ikarmna
oldugunu diisiinmekteydi. Ciinkii bir savas halinde Ingiltere, alti eyaleti kendi
yaninda savaga katilmasina ikna etmek yerine, federasyon seklinde birlesmis bir
Avustralya basgkanini ikna etmenin daha kolay oldugunu biliyordu. Yine birlesmis
bir ordunun giiciiniin, alt1 eyaletin giiclinden daha giiclii olacag: diisiiniilityor ve bu
ordunun seferberlik halinde toplanmasi da o oranda daha kolay olacag bilinen bir
gercekti. Bu durum Ingiltere’nin bdlgeyi savunma stratejilerine fazlasiyla hizmet
ediyordu (Mordike, 1991: 12). Avustralya ve bdlgesinin Ingiltere’nin kontroliinden
cikarak Almanya ya da Fransa’nin eline gegme korkusu, bagta Biiyiik Britanya ve
Avustralya Ozerk eyaletlerini rahatsiz etmistir. Bu agidan bakildiginda Biiyiik
Britanya ve Avustralya Ozerk eyaletlerinin savunma stratejileri “koruma ve
korunma” temelinde olusmustur. Cikarlarin birbiriyle Ortiismesi, ikili askeri
antlagsma ve uzlagsmalar1 beraberinde getirmistir. Ancak Avustralya eyaletlerinin
savunma gereksinimleri, 1890°1lardaki ekonomik buhranla birlesince siyasi anlamda
federasyon tipi birlesmeyi kagmilmaz kilmistir. Bu durum Biiyiik Britanya
istemese de, Avustralya’nin bagimsizligini kabul etmesini stratejik agidan zorunlu
kilmastir.

1897 yili Kralivet Konferansi'nda (Imperial Conference) Ingiltere nin
Avustralya Kolonileri Eyalet Sekreteri olan Joseph Chamberlain, koloni
askerlerinin Ingiliz Ordusu askeri birlikleriyle birlikte askeri tatbikat yapmasini ve
koloni askerlerinin kraliyet seferlerine katilmasimi teklif etti. Chamberlain bu
teklifleri yaparak uzun vadede, anavatan-Ingiltere etkisinde bir kraliyet
federasyonu olusturmay1 amagliyordu. Ayni toplantida Ingiliz Ordu Komutani

Lord Wolseley’de, Ingiliz Savas Bakanligi kontroliinde bir Avustralya Alayr’nin
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olusturulmasii o6nerdi. Yakin gelecekte Avustralya ordusunun komutani olacak
Timgeneral Edward Hutton da, Chamberlain’in bu fikrine katilmakla birlikte
kraliyet askerlerinin kontrolii altinda bir Kraliyet Savunma Konseyi olusturulmasini
ileri siirdii. Konsey, askeri kuvvet yapisini niifus temelinde tahsis edecekti ve
Avustralya kolonilerinin bu konseye 12.000 civarinda asker temin edecegi
diigtiniilmistii. Diger yandan Yeni Giiney Galler Bagkani George Reid, 1897
Kraliyet Konferansi’nda bu fikirlerle taban tabana zit bir goriis paylasti. Ona gore,
Avustralya kolonileri bir kriz aninda Ingiltere’nin ihtiyaglarimi karsilayacakti ama
baris zamaninda Avustralya sadece yerel savunma agisindan onun askeri
gereksinimlerini dikkate alacakti. Diger yandan Ingiliz savunma planlayicilari, bir
kraliyet ordusu kurulmas fikrini siddetle reddetti ve yerine ingiliz Ordusu askeri
standartlarini (askeri yonetimi, askeri mahkemesi ve askeri kiyafetiyle) kabul etmis
ve Ingiltere kontroliinde Biiyiik Britanya’nin denizasir1 seferlerine katilmay1 kabul
etmis bir koloni askeri kuvveti kurulmasini 6nerdi (Palazzo, 2001: 10-11).

Giiney Afrika ve Biiyiik Britanya arasinda 1899 yilinda gerginlikler artmaya
baslayinca Queensland Hiikiimeti Temmuz 1899’da, 250 kisiden olusan ath
piyadeleri Biiyiik Britanya’ya yardim i¢in teklif etmistir. 28 Eyliil 1899°da ¢esitli
eyaletlerden olugan 2500 bindirilmis piyade Melbourne kentinde toplanmugtir.
Savag, 11 Kasim 1899 yilinda ilan edilmistir. Boer Savasi’na katilmak icin
askerlige bagvuranlarda aranan Ozellikler, basin ve devlet gazetelerinde
yaymlanmistir. Bu standartlara gore; iyi atis yapan, usta kilic kullanan, {istiin
fiziksel yapiya sahip ve iyi ata binenlerin Boer Savasi’na imparatorlugun yaninda
katilmak {izere askere alinacagi bildirilmistir. Queensland’dan Giiney Afrika’ya
ulasan ath piyadeler, 1900 yilinin Ocak ayinda Sunnyside’de Boer birliklerine kars1
Britanya ordusu birliklerinin igerisinde saldirtya ge¢mislerdir. Ug taraftan ilerleyen
Queenslandlilar, Boer savunma karargahiyla birlikte 80 tutsak ele ge¢irmislerdir.
1901 yilinda Avustralya Federasyonu’nun ilan edilmesinden sonra Boer

Savas’inda, Avustralya’nin tiim eyaletlerinden olusmus birlikler hizmet etmistir.
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Avustralya’dan 57 birlik Boer Savasi’na katilmistir ve toplamda 16.175 askerin
838’1 subay olmak iizere gorev almistir. Boer Savag’inda Avustralya askerinin
toplam zayiati 606’dir. Bu arada 1900 yilinda 460 goniillii Britanya Ordusu
saflarinda Boxer Isyani’m bastirmak iizere, Cin’in Pekin kentine gonderilmistir
(Clark, 2001: I).

Bu savaslara Avustralya askerlerinin katilimi, hem Avustralya hem de Biiyiik
Britanya icin pragmatist askeri politikalar olarak goriilebilir. Avustralya heniiz
federasyon olmadan hemen once, bu tip savas ve isyanlarin bastirilmasinda Biiyiik
Britanya’ya askeri destek vererek, hem askeri yapisini bicimlendiriyor hem de
savas meydanlarinda askerini yetistiriyordu. Ingiliz Ordusu igerisindeki bu tip
gorevler, Avustralya askerinin sahada egitim almasini saglarken, savas tecriibesi
edinmesini de sagliyordu. Boylece Avustralya askeri organizasyonu, donemin
giines batmayan en giiclii ve biiyilk ordusunda denizasir1 seferlerle askeri tecriibe
kazanmaktaydi. Bu durum Avustralya’nin ileride birlesmesinden dogacak
federasyon yapisi igerisinde kara ve deniz kuvvetlerinin temelini olusturacaktir.
Bilhassa Avustralya dzerk eyaletleri, Pasifik bolgesinde Almanya ve Fransa ya da
daha yakin diisman Japonya ve Cin tarafindan isgal korkusuna karsi koyabilecek
askerl yapilanmay1 olusturmak istegindeydi. Biiylik Britanya’nin bolgedeki
menfaatleri geregi Avustralya’nin bu giicler tarafindan isgal edilmesi, bolgedeki
hakimiyetini kaybedecegi ya da Hindistan kolonisinin tehdit altina girecegi
endigesini tagiyordu. Biiyiik Britanya, giines batmayan imparatorluk sifatiyla,
ekonomisini ve varligini koruyabilmek i¢in askeri giiciinii ve siyasi varligini diinya
iizerinde fazlasiyla yaymistt ve bu yayilma daha fazla askeri personel ihtiyacim
dogurmustu. Isgal altinda tuttugu bolge ya da iilkelerde varhgmin ve ¢ikarlarmin
devam edebilmesi i¢in kolonilerinden devsirecegi askerler ve siyasi destekle, var
olan giiciinii devam ettirmeyi planliyordu. Bu nedenle basta tarihsel, kiiltiirel ve
ki temeller tizerinde yakin bagi oldugu Avustralya gibi koloni devletler

vasitastyla Ingiltere, sorun ¢ikan sémiirge bdlgelerinde koloni tipi askeri kuvvetleri
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savas meydanlarinda ya da isyanlarin bastirilmasinda kullaniyordu. Boylece Biiyiik
Britanya, askeri tecriibesini ve yardimini Avustralya kolonilerine aktarirken,
Avustralya dzerk eyaletleri Ingiliz hegemonyasi altindaki bélgelere ingiltere’ye
yardim etmek iizere asker personel sagliyordu. Avustralya, bdylece hem kraliceye
ve anavatana bagliligini bildiriyor hem de askeri yapisinin temellerini atiyordu. Bu
yonden degerlendirildiginde Avustralya ve Biiylik Britanya agisindan karsilikli

askeri yardimlagma, pragmatist olarak cikarlarin 6rtiismesi anlamina geliyordu.

Federasyon Sonrasi Avustralya’nin Askeri Yapilanmasi (1901-1914)

Avustralya askeri yapilanmasinin daha iyi anlagilmasi i¢in, donemin siyasi
yapilanmasinin  bilinmesi 6nemlidir. Bununla beraber federasyon sonrasi
Avustralya askeri yapilanmasi, siyasi organizasyon olarak devletin kurulusu ve
politik orgiitlenmesi bu boliimde ele alinacaktir.

1901 yilinda Avustralya’da ¢ok onemli bir siyasi olay meydana gelmistir.
Avustralya’daki eyaletlerin birlesmesi sonucunda Australia Commonwealth
(Avustralya Devletler Toplulugu) ortaya c¢ikmus ve Birlesik Krallik’tan
bagimsizligi elde etmiglerdir. Avustralya Devleti’nin resmi ismi olan “Australia
Commonwealth”, eyaletlerin birlesmesinden olustugu i¢in bir federasyondur ve
anayasasi oldugundan dolay1 da anayasal bir federasyondur. Ancak Avustralya’nin
bagimsizligini Biiyilkk Britanya’dan elde etmesinde, anayasal olarak bazi
sorumluluklar da vardir. Anayasal olarak Avustralya, her ne kadar bagimsiz bir
devlet olmugsa da anayasasinda belirttigi iizere, Biiyiik Britanya Kraligesi’ne halen
baglhdir. Bu durum, anayasal federasyon olan Avustralya’yr aymi zamanda
monarsik ve anayasal bir federasyon yapmaktadir. Avustralya hem temsili
demokrasi hem de o doénemde Kralige II. Elizabeth’in devlet baskani oldugu
anayasal monarsi ile yonetilmektedir. Avustralya Devletler Toplulugu, anayasal
bir monarsi olarak kurulmustur, ¢iinkii yazili bir anayasaya sahiptir. Avustralya

Federal Toplulugu, 1 Ocak 1901 yilinda alt1 Ingiliz sémiirgesinin bir federal devlet
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olmak icin birlesmesiyle kurulmustur. Avustralya’da, kolonilerin federasyona
doniigme siireci kanli ya da zorla olmamistir ama bu durum Avustralya
bagimsizliginin  “sdzde bagimsizlik” olarak goriilmesine neden olmustur.
Avustralyali tarih¢i Barbara West bu durumu, “Kisa Avustralya Tarihi” adl
eserinde soOyle aciklamistir:  “Avustralya milli  bilincinin  ve kimliginin
yaratilmasindaki ikinci problem, milli bagimsizligin eksikligidir. 1901 yilinda alti
koloninin  birlesmesi ile Avustralya Bagimsiz  Devletler — Toplulugu’nu
olusturmasina ragmen, Ingiliz monarsisine bagl kalmasi, onu Birlesik Kralligin
uzak kanat cografik ve ekonomik bir parcasi olarak birakmustir. Bu durum
Avustralya’yi, Ingiltere icin “sizoid ask-nefret” ikileminde birakmistir” (West,
Frances T.M., 2010: 103). Britanya’nin, Avustralya dis iliskilerinin kontroliinii
elinde tutmasi ve hi¢ kullanmasa da, Avustralya anayasasini veto etme yetkisine
haiz olmasi durumu, siyasi olarak Avustralya’nin bagimsizligini “smirlt bir
bagimsizlik” konumuna itmistir. Bu nedenle Avustralya da ekonomik, siyasi,
kiiltiirel ve tarihsel olarak Britanya etkisi, baskin Britanya bagina neden olurken,
tiim bu kiimiilatif yapilar agi, Avustralya’y1 baskin Britanya etkisine de agik hale
getirmistir. Bilhassa Avustralya’nin jeopolitik konumundan kaynakli ve askeri
yapisinin eksikliklerinden dolayi, askeri manada Ingiltere bagimliligi zorunlu
olmustur. Tiim bu toplumsal, siyasi ve askeri Ingiltere bagimlilig1 birlesince,
ozellikle Avustralya’nin siyasi, askeri bagimsizligi “sézde” kalmistir.

Avustralya Federasyonu’nun ilk Basbakant olan Edmund Barton ',
Avustralya’nin tehdit degerlendirmesi ve savunma politikasini analiz ederken
kullandig1 “Avustralya’min kendi dis politikasinin olamadig1” ifadesi, bu agidan
dikkat cekicidir. Aslinda Barton’un bu ifadeyle tanimladig1 sey, Avustralya dis
politikasinin Britanya’ya baglhiligidir. Avustralya’nin bu bagliligi, II. Diinya
Savasia kadar Ingiltere cephesinde bulunarak siirecektir ve sonrasinda da ABD
etkisine girecektir (Palazzo, 2001: 20). Avustralya’da bu baglilik, federasyon

oncesinde olugmasinin yani1 sira federasyon sonrasi siirecte de artarak devam
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etmistir. Ingiliz askeri egitim sistemi, askeri kiyafet-techizat, lojistik, kullanilan
harp silahlari, miithimmati, yonetim ve kadro teskilatlanmasi Avustralya
Ordusu’nda, baskin Ingiliz etkisinin temel hususlaridir.

1 Mart 1901’de Commonwealth Anayasasi’nin 69. maddesi uyarinca, askeri
giiclin kontrolii eyaletlerden federasyona ge¢mistir. Buna gore; federasyonun ilk
toplam asker sayis1 28.500’iken, 1500t muvazzaf, 18.000 milis ve 9000’1
goniillillerden olugmaktadir (Mordike, 1991: 17), (Palazzo, 2001: 14). Bu yasayla
Avustralya Ordusu olustu ve ilk komutani olarak Tiimgeneral Edward Hutton
atandi. Hutton’un amaci, kendine has Avustralya karakterinde bir askeri
organizasyon olusturmakti (Palazzo, 2001: 14). Diger yandan Giiney Afrika’da,
Cin’de, Sudan’da ve Yeni Zelanda’da Ingiliz Imparatorlugu’nun hizmetinde
bulunmus Avustralya koloni askerleri, Avustralya’nin gercek ordusu degildi.
Ciinkii onlar Britanya’'nin ¢agrisina cevap vermis ve imparatorlugun yardimina
gitmis goniilliillerdi. Ancak Avustralya Ordusu; gonilli, milis ve siirekli
askerlerden olugmus eski koloni askerleriydi ve onlar da federal kontrol altina
girmiglerdi. Bu yapisiyla da Avustralya Ordusu, farkli kiyafetleriyle ve
organizasyonlar tarafindan temsil edilen birliklerin karisimiydi (Palazzo, 2001: 14).

1901°de federasyonun kurulmasi ile milli ordu yapilanmasi anayasanin
51.maddesine gore olusturulmustur. ilk savunma kanunu olan “Commonwealth
Donanma ve Askeri Savunmasi”, 1903-1904’te Kkanunlastirilmistir. 1901°de
Avustralya’nin federasyon olmasiyla birlikte “Avustralya Askeri Programi”,
1903°te yasalagmis ve 1 Mart 1904’te yiirlirliige girmistir (Jenks, 1912: 336)
(Palazzo, 2001: 16-21). Avustralya Hilkiimeti, “Koloni Savunma Komitesi’nin
Biiyiik Britanya ile askeri agidan isbirligi yapilmasi fikrini paylasirken, 1903°te
Biiyiik Britanya’yla “Donanma Antlagsmas1” yapmistir. Bu antlagsmanin temel
amaci Japonya, Fransa, Rusya ve Almanya tehlikesine kars1 bir ittifak saglamaktir
(Palazzo, 2001: 16-21). Bununla birlikte 1 Mart 1904 Savunma Kanunu’yla

(Defence Act), Askeri Diizenlemeler ve Emirler (Military Regulations and Orders)
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ve tim askerlerin riitbe ve kidem sirasim1 gosteren ilk Askeri Kuvvetler Listesi
(Military Forces Lists) ilan edilmistir (Grey, 2008: 69). Diger yandan, hem
Avustralya hem de Yeni Zelanda’nin dahil oldugu Britanya Dominyonlari’nin
Biiyiik Britanya ile olan antlasmasi, 1903’te genisletilerek devam etmis, Avustralya
Federal Hiikiimeti’nin denizci asker sayist goniillii ve askeri 6grenci olmak {izere
1700 sayisina ulagmstir. 1903’te yapilan kanunla, 18-60 yas araliginda tiim erkek
Avustralyalilarin savas zamaninda asker olarak hizmet edecegi bildirilmistir. Bu
yillarda goniillii, milis ve askeri 6grenciler askeri egitim alanlarinda daha siki bir
egitimden gecirilmeye baglanmistir. 1905 yilinda Avustralya Savunma
Bakanligi’na yardimci olmak ic¢in “Savunma Konseyi” kurulmustur. Bununla
birlikte, ingiltere’nin desteginde gercek manada Avustralya Donanmasi, 1909°da
iic torpido bot’un denize indirilmesiyle kurulmustur (Jenks, 1912: 336). Ote
yandan, 1903 Avustralya Savunma Kanunu’nun yasalasmasiyla, Ingiltere ile
Donanma Antlagmas: (Navy Agreement) yapilmstir. Béylece Kraliyet Avustralya
Donanmast (RAN) (Royal Australian Navy) Avustralya’nin denizdeki savunma
giicii olarak, Pearl Harbor Baskini’na kadar Imparatorlugun (Britanya) baglisi
olarak hizmet vermistir. Kraliyet Avustralya Donanmasi’nin, Biiyiik Britanya
baglis1 kalmasinin en 6nemli nedenleri igerisinde ¢evre tehlike algisina karsi,
“koruma” saglamasinin yani sira Avustralya’nin ticari faaliyetlerinin giivenligi
konusu da 6nemli bir neden olmustur (Palazzo, 2001: 22).

1903°te Savunma Kanunu’nun (Defence Act) yasalagsmasi ve 1904’te yiiriirliige
girmesiyle, Avustralya Silahli Kuvvetleri 29.000 asker sayisina ulagmustir.
Avustralya, goniillii (maas almayan ve kismi zamanli hizmet veren), milis (kismi
hizmet veren ve ona gore para ddenen) ve muvazzaf askerler (tam zamanli hizmet
veren ve maas Odenen) olmak iizere kuvvetlerini li¢ kategoriye ayirmistir. Bu
mevcut yapi, Avustralya’nin federasyon olmasindan sonra Avustralya Silahli
Kuvvetleri’ne transfer edilmistir (Palazzo, 2001: 16). 1902 Nisan ayinda

Avustralya Parlamentosuna sunulan “Commonwealth Askeri Sistemi”, belirli
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stratejik etmenlere gore olusturulmustur. “Avustralya Askeri Sistemi” ii¢ ana
yapidan olugmaktadir: ilk olarak, Siirekli ya da Diizenli Kadro Kuvveti (Permanent
or Regular Cadre Force); genel ve egitim personelinden olusur. Topcu birligi,
kiiciik bir istihkdm miifrezesi, kara birlikleri, ordudonatim (Bakim) birlikleri,
sthhiye birliklerinden olusmakla birlikte, savasta ve barista goniillii ve milis
kuvvetlere egitim veren, askerl malzemenin bakimini ve idamesini saglayan teknik
personelden olusur. 91 subay ve 1204 diger riitbeye sahip personelden olugsmakla
birlikte, sayisal olarak milis ve goniillii askerlerden azdirlar. Ordudonatim askeri
personeli, 117 kisiden olusmaktadir. Ordudonatim personeli savasta ve barista, hem
sahra hem de garnizon kuvvetlerinde gorev almak iizere yetismislerdir. Ikinci
olarak, Sahra Kuvveti (Field Force); Avustralya’mn savunmasinda arazide aktif
gorev almak amaciyla, genellikle milis askerlerin olusturdugu kuvvettir. Bu kuvvet,
alt1 Hafif Siivari Tugay1 ve ii¢ Piyade Tugayi’ndan olusmaktadir. Sahra Kuvveti;
baris zamaninda 13.831 (6445 Hafif Siivari, 7377 Piyade, 9 Istihkdm), savas
zamaninda 27.753 (12.996 Hafif Siivari, 14.733 Piyade, 24 IstihkAm) askerden
olusmaktadir. Ugiincii olarak, Garnizon Kuvveti (Garrison Force); her eyaletin
yerel milis giicliyle birlesmis goniillilerden olusur ama askerin ¢ogunlugunu,
goniilliller meydana getirir. Garnizon Kuvveti, yerel ve eyalet savunmasi igin
bulundurulan askerlerdir. Baris ve savas zamaninda, 11.753 askerden olusmaktadir.
Bununla birlikte, sahra ve garnizon asker toplami; barigta 25.700, savasta
39.622°dir. 1904 verilerine gore; ihtiyat asker sayis1 (askeri 6grenci, silah kuliibii
iiyesi, yedek subay), savasta ve barista 38.654’tiir. Genel toplam, barigta 64.354,
savasta 78.276’dir. Yillik askerin maliyeti, 609.400 sterlindir. 1903 Avustralya
Savunma Yasas:’yla (Defence Act of Australia) “Milis Askeri Sistemi/Militia
System” olusturulmustur ve milis askeri sistemi, Avustralya askeri sisteminin
temel yapisim1 olusturmaktadir. Bu sistem, Kanada’da, Kanada Milis Yasast
(Militia Act of Canada) kapsaminda 1867’°de uygulanmakla birlikte, 1882 Milis
Yasasr’yla (Militia Act of 1882) Imparatorlugun diger kolonilerinde genel olarak
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kabul gormiistiir. Askeri hizmet, vatandaslik sorumlulugu olarak tanimlanir ve Milis
sistem, Anglo-Sakson kokenli insanlarin genelinde alisilmis olmakla birlikte, genel
olarak milli savunmanin ihtiyaglarina elverisli ve uygulanabilir, askeri hizmetin bir
sekli olarak kabul edilmistir (The Empire and The Century, 1905: 232-233-234).
1911 yilmin ortalarinda siirekli olmayan askeri giicleri temsil eden ikili askeri
olusumlara son verilerek, tek bir ¢at1 altinda “Vatandas Birligi/Citizen Forces” adi
ile birlestirilmistir. Vatandas Birligi, 1930’larda hiikiimet, zorunlu askere alimi terk
edene kadar kalmis ve goniillii askerl yapiy1 temsil eden “milis” uygulamasi tekrar
canlandirilmistir (Palazzo, 2001: 49).

Avustralya i¢ siyasetinde siyasi elitizmin temsil ettigi iki ekol hem Avustralya
siyasetini hem de askeri alani etkilemistir. Diiglince itibariyle keskin ayrimi temsil
etmeseler de genellikle iktidarda olan diisiince “Imparatorluk™ taraftar1 olanlardir.
Imparatorluk taraftarlari, Avustralya’nin i¢inde ve disinda Britanyali bir subayin
komutasinda siirekli bir askeri giicii destekliyorlardi. “Milliyetgiler” ise kiigiik
olgekli bir yaklasim sergiliyorlardi ki bilhassa Ingiliz etkisinden siiphe
duyuyorlardi. Bu nedenle Avustralya askeri yapisi, iki ana baslikta ele alinabilir:
ilki muvazzaf ve digeri vatandas askerlerdir (Fleming, 2012: 4). Devamli,
profesyonel, egitimli ve teknik disiplinli askere ihtiyag her modern ordunun
zorunlulugu olmus olsa da, Avustralya’min Bush ve Digger kiiltiirel geleneginin
temsilcisi olan amatdr, cesur ve kahraman figiiriin temsilcisi vatandas kuvvetler,
her zaman Avustralya askeri geleneginin temelini teskil etmistir. 1930’1u yillardan
sonra da sivil kuvvetlerin tasfiye edilmemesi ve devaminin korunmasi bu amator
ruhun efsanelestirilmesinde saklidir.

Ote yandan, 1902°de siivari birliginde de profesyonellesmeye gidilerek, siivari
birligi ikiye ayrilmistir. Buna gore; ilk grup olan hafif siivari birligi kesif (bilgi
toplama), ¢arpisma ve iz takip etme amacina, ikinci grup olarak ayrilan at/1 piyade
ise dogrudan savagsmak amaciyla hizmet vermeye baslamigtir (Laffin, 1982: 8).

Avustralya askeri yapisinda yeniden organizasyon kapsaminda, profesyonellesme
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ve siirekli ordunun kurulmasinin yani sira vatandasin zorunlu askerlik kapsaminda
askerlige alinmast hem amatér ruhu hem de modern ordunun ihtiyacim
karsilamistir. Bu hem imparatorluk taraftar1 siyasi elitizmi hem de milliyetci
cepheyi tatmin etmistir.

Bununla birlikte, Avustralya-ingiltere arasinda 1910 yili basinda énemli bir
askeri gelisme meydana gelmistir. Ingiliz askeri lideri Lord Kitchener, 1909°da
Avustralya’y ziyaret etmis ve Avustralya’min Ingiltere Kraliyet Ordusu’na baris
zamaninda 80.000 kisilik ve savas doneminde 135.000 kisilik bir asker toplanmasi
yoniinde rapor hazirlamigtir (Palazzo, 2001: 50), (Jenks, 1912: 336-337), (Mordike,
2002: 29). 1909 Kanunu ve bu raporun etkisiyle, 1910°da yeni, kapsamli savunma
programi ve planlari, Kitchener tavsiyeleri esliginde, resmi olarak kabul edilmistir.
Kitchener’in Avustralya ziyareti, Avustralya Hiikiimeti’nin talebi iizerine olmus ve
Avustralya savunma gereksinimlerinin gézden gecirilmesine yonelik bir ¢abay1
temsil etmistir. Kitchener'in Raporu, Avustralya askeri organizasyonu hakkinda
kapsamli degisimler onermistir. Boylece Avustralya Silahli Kuvvetleri’nde sadece
savag zamaninda degil, baris zamaninda da saglikli tim Avustralyali yetiskin
erkeklerin askeri hizmette bulunacagi kesinlik kazanmistir. Rapor, Avustralya’da
mecburi askerligin kanunlagmasina yardimci olmustur. Diger yandan Kitchener
Raporu, Avustralya’nin deniz ve kara giiciiniin yetersiz olusu ve denizasir1 isgallere
acik bulunmasi nedeniyle, Biiyiik Britanya’nin hakimiyeti altinda bulunmasi
gerektiginin altin1 ¢izmistir. Bu nedenle basta Avustralya Donanmasi olmak iizere,
Kara Kuvvetleri’nin Biiyiikk Britanya’nin Deniz ve Kara Kuvvetleri altinda
kurulmasi diistiniilen evrensel hizmet kapsaminda gorev almasi planlanmistir
(Palazzo, 2001: 50-54), (Mordike, 2002: 29). Bu nedenle Avustralya
Donanmasi’nin  kurulmast ve gelisim siireci, 1909 yili Kitchener Raporu
cercevesinde ele alinmalidir. Kralivet Avustralya Donanmasi (Royal Australia
Naval), 1911°’de ilan edilmis ve 1912 yilinda 1000 civarinda yetenekli teknik

personel Deniz Kuvvetleri’ne asker olarak alinmustir. Yeni birligin basina ise,
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Koramiral Sir George Patey atanmistir (Wilcox, https://encyclopedia.1914-1918-
online.net). Bununla birlikte Kitchener’in Avustralya Kara Kuvvetleri i¢in onerdigi
askeri yap1 su askeri birimlerden olusmustur: 23 Tugay ve her bir Tugay, 4
Tabur’lu olacak sekilde toplamda 92 Tabur’dan olugsmaliydi. 28 Hafif Siivari Alayz,
49 Sahra Bataryas1 (her bir bataryada 4 sahra topu olan), 7 Obiis Bataryasi (her bir
bataryada 4 sahra topu olan), 14 istihkim Béliigii, 7 Muhabere Boliigii ve diger
siniflardan olusan askeri birimler Onermistir. Kitchener, Avustralya Kara
Kuvvetleri’'nde en biiyilk askeri birligi, “Tugay” olacak sekilde planlamistir.
Bununla birlikte yeni askeri program, eyalet sinirlarinda da revizyona gidilmesine
neden olmustur. Avustralya eyalet isimleri yerine, 1’den 6’ya kadar olmak {izere,
askeri béolge belirlenmistir. Buna gore; [1.Askeri Bdlge: Queensland, 2.A4skeri
Bolge: Yeni Gliney Galler, 3. Askeri Bolge: Viktorya, 4. Askeri Bolge: Gliney
Avustralya, 5. Askeri Bolge: Bat1 Avustralya ve 6. Askeri Bolge: Tazmanya olarak
tahsis edilmistir (Palazzo, 2001: 50-54), (Mordike, 2002: 29).

Diger yandan, 1910 yilindaki kanunun ongoérdiigi 6nemli taslak program,
1919 yilina kadar silah kullanmay1 bilen, profesyonel askeri okul egitiminden
geemis, 114.000 kisiden olusan bir askeri organizasyonun olusturulmasima
yoneliktir. Bu taslak program 1 Ocak 1911 yilindan baslanmak {izere, giinliik sekiz
saatlik askeri egitimi igeren, her yil 20.000 askerin kayit altina alindig1 ve her yil
katlanarak artirilmasi planlanan bir programdir. Buna gore; askeri ogrenci
adaylarinin yaslar1 ve gruplari su sekilde planlanmistir: dort grup olan programda,
ilk grup (20-14 yas araliginda) Junior Cadet (acemi askeri 6grenci), ikinci grup
(18-14 yas araliginda) Senior Cadet (kidemli askeri &grenci), ii¢lincii grup tiim
vatandag kuvvetleri (18-25 yas araliginda) ve son grup hafif gorevlerde bulunmak
tizere 25-26 yas araligindaki gruptan olusmaktaydi. Bununla birlikte, Yeni
Zelanda’da 1909 yilinda Avustralya’dakine benzer bir program ile 14.000 asker
egitilmistir. Yeni Zelanda da 1912’de Avustralya’dakine benzer bir kanun

cikartlmistir (Jenks, 1912: 338). Bu durum, yakinda baslayacak biiyiik savasin
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Pasifik’teki hazirlig1 olarak goriilmelidir. Diger yandan askerligin profesyonel bir
meslek haline doniismesi ve bununla ilgili olarak erken yasta erkeklerin askeri
okula alinmasiyla ilgili olarak, 1905’te Avustralya Savunma Bakani olan James
Whiteside McCay, askeri okul mantigin1 ve profesyonellesmeyi yeniden gozden
gecirmistir. J. W. McCay, 14 yasinda askerl okula alinan 6grencilerin kurallara
uyma, fiziksel gelisim, dayaniklilik ve daha iyi disipline edilebilecegi yoniinde
rapor vererek, yeni bir askeri program hazirlamigtir. Ancak 1911-1914 yillari
arasinda 28.000 askerl Ogrenci, cesitli askeri suctan sorusturma gecirmistir
(Palazzo, 2001: 56-57). Bu durum, Avustralya erkek toplumunun heniiz askeri
anlamda disipline edilmesinde sorunlarla karsilagildiginin bir gostergesidir. Ancak
Kitchener, Avustralya’da mecburi askerligin kanunlastirilmasiyla, askere alinacak
sivillerin ¢ok kisa siirede asker olmasinin saglanacagina inaniyordu. Boylece askeri
egitim ile birlik ruhu (Esprit de Corps) edinilmesinin kolaylasacagini  da
diistiniiyordu (Mordike, 2002: 29). Bu tip kanun ve uygulamalarla Avustralya
toplumunun kitlesel olarak askerlestirilme siireci, bazi sosyolojik engellere ragmen
biiyiik oranda basariya ulagmistir.

Diger askeri organizasyon cephesinde ise Avustralya Donanmasi, Kara
Kuvvetleri’ne oranla daha yogun bir organizasyon igerisine girmistir. Donanmanin
yogun bir programa alinmasinin en temel nedeni, Avustralya’nin bir ada/kita
devleti olmasidir. Ancak Avustralya Deniz Kuvvetleri, yeterli teknik personel ve
donanmay1 olusturacak gemilerden yoksundur. Buna ragmen 1909 yilinda
Parramatta, Yarra ve Warrego ismiyle bilinen ii¢ gemi siparis edilerek, denize
indirilmistir (Jenks, 1912: 336-337), (Palazzo, 2001: 48-57), (Mordike, 2002: 29).

Boylece Avustralya askeri organizasyonu, federasyon sonrasinda Kitchener’in
Raporu dogrultusunda, Biiylik Britanya Ordusu’nun kullanabilecegi bir manivelaya
donigmiistiir. Biiyilkk Britanya Ordusu’nun emir-komutasinda egitim alan
Avustralya askeri organizasyonu, kilik-kiyafet ve askeri yonetim yapilanmasini da

Ingiliz askeri yapisma gore uyarlamistir. Yaklasan I.Diinya Savasi igin Biiyiik
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Britanya, Avustralya’nin da dahil oldugu eski kolonilerinden asker ihtiyacini
karsilama yoluna gitmistir. Basta Avustralya askeri olmak iizere, diger eski koloni
askerlerine verilen askeri egitim, kiyafet, techizat ve silahlar ile de “Ingiliz Askeri
Sistemi”, eski koloni askerl organizasyonlari igerisine entegre edilmistir.
Avustralya’nin  Ingiliz askeri sistemi ile biitiinlesmesine verilebilecek iyi
orneklerinden birisi, 1910°da yayimlanan “Avustralya Hafif Siivari Birliklerinin
Askeri Egitim ve Tatbikat: I¢in Hafif Siivari Talimnamesi/ Light Horse Manuel for
the Drill Training and Exercise of the Light Horse Regiments of Australia”dir. Bu
talimnamede Biiyilk Britanya Hafif Siivari Talimnamesinde gecen, egitim
prensipleri, tanimlar, isaretler, komutlar yer alirken ayni1 zamanda, tiifekle, kilicla
egitimler ve birlik egitim diizenleri yer almistir (Kemp J., 1910: A1).

Boylece Avustralya askeri organizasyonu, daha profesyonel bir yapiya
doniistirilmistiir. Kitchener, eski kolonilerinden olusan Biiyllk Britanya
Ordusu’nu toplayarak, savas zamaninda, diinyanin herhangi bir yerinde Ingiltere
cikarlar igin kullanacagi énemli bir giicii, merkezde toplanustir. Ingiliz General
Kitchener’1, ingiltere askeri tarihinde essiz bir yere koyan, o giine kadar bir araya
getirilmis en biiyiik Britanya Imparatorluk Ordusu’nu meydana getirmesindendir.
Peter Simkins, Kitchener’in; seferberlik, asker alma ve savas propagandasi
konusunda ne kadar etkili oldugunu, “Kitchener’in Ordusu: 1914-1916 Yeni
Ordunun Yiikselisi” adl1 eserinde “Pek ¢ok yazarin kabul ettigi gibi Kitchener’in
en biiyiik basarisi, Biiyiik Britanya Ordusu’nu toplayabilmesiydi. Kitchener, sayisal
bakimdan iilke tarihinin en biiyiik ordusunu bir araya getirmistir. 1.Diinya Savasi
boyunca 5.704.000 civarinda kisi Biiyiik Britanya Ordusu’nda gorev almistir. 1L
Diinya Savasinda bu say1, 3.788.000 civarindadir. 1914-1918 yulart arasindaki
Biiyiik Britanya Ordusu, o giine kadar Ingiliz milleti tarafindan olusturulmus en
biiyiik ve en karisik organizasyondur. Ordunun en dikkat ¢ekici yonii ise, 1914
Agustos ve 1918 Kasim arasinda asker olanlarin yaklasik yarisimin goniilliilerden

olusmasidir. 1915 yilimin sonuna kadar orduya goniillii olarak kayit olanlarin
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sayist 2.466.719 olmustur” (Simkins, 2007: XIV) diye tarif etmistir. Bu rakamsal
verilerle, Kitchener’in Biiyiik Britanya Silahli Kuvvetleri’ndeki etkisi gegmisiyle
kiyaslanmistir.

Diger yandan Avustralya’da askerl program ve planlama kapsaminda; askeri
okullasma, profesyonellesme ve zorunlu askerlik uygulamalar1 hiz kazanmustir. 1
Kasim 1911 tarihinde 18-44 yas aralifinda Avustralya erkeklerini iceren “Zorunlu
Askeri Egitim Programi1” uygulamaya konmustur. Federasyon oncesi, ilk defa 1866
yilinda Yeni Giiney Galler’de St. Mark’s Collegiate School adinda askeri lise
acilmistir ve 1884°te Viktorya’da da askeri lise hizmete girmistir (Palazzo, 2001:
55). Federasyon’dan sonra ise bu askeri okul kurumsallagsmasi doniiserek, 1911
Temmuz ayinda Duntroon’da Kraliyet Askeri Akademisi (Royal Military College)
acilmustir (Docherty, 2007: 18), (Palazzo, 2001: 57). Duntroon’da kurulan Kraliyet
Askerl Akademisi, Kitchener’in Raporu dogrultusunda olusmus bir askeri okul
yapilanmasidir (Fleming, 2012: 4). 1909 yilina kadar olan siirecte, {i¢ destroyer ile
Avustralya Kraliyet Donanmasi (Royal Australian Navy) olusturulmustur. 1912
yilinda Avustralya Kraliyet Hava Kuvvetleri (Royal Flying Corps) kurulmus ve
sonunda Avustralya Imparatorluk Kuvveti (AIF) 1914 yilinda, Birlesik Kralligin
denizagir giiciinii temsil etmek amacli kurulmustur (Docherty, 2007: 18), (Palazzo,
2001: 57). Askeri profesyonellesme girisimlerine ragmen, 1913’te siirekli askeri
personel sayist sadece 2235°tir. Ancak zorunlu askerlik kanunu ve egitimi
cercevesinde milis sayis1 21.461°dir ve Vatandas Askeri Kuvvetler (CMF) (Civic
Military Forces), 1911-1914 aras1 yiizde elliden fazla artis gostermistir (Fleming,
2012: 5). Vatandas Askerl Kuvvetlerin olusturdugu goniillii ve milis gii¢lerin
sayica fazla olmasinin nedeni, silah kuliip (Rifle Clup) iiyelerinin orduya
alinmasiyd1 (Palazzo, 2001: 59). Bu askerl yapilanma ve kurumsallagmalara ek
olarak, Ingiliz Amiral Sir Reginald Henderson 1911°de yapmis oldugu Avustralya
ziyaretinde, daha hirsli bir donanma programi teklif etmistir. Teklif, elli iki

gemiden olusacak biiyiik bir filo olusturulmasi gerektigi ve bagkentte acilen bir
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askert kolejin kurulmasi olarak 6zetlenebilir. Henderson’in diger 6nemli teklifi ise,
askerlerin seferberlik halinde hemen toplanabilmesi i¢in eyaletlerin her yerinden
merkeze ulasabilecekleri 16.000 mil uzunlugunda demiryolu agimin kurulmasina
doniik teklifti (Jenks, 1912: 337). Bu teklifler Avustralya i¢cin dénemin sartlarinda
asirt mali kiilfetler getirecegi ve uygulanabilirligi agisindan zor oldugundan dolay1
Henderson’1n teklifleri, uzunca bir siire uygulamaya ge¢cmeyecektir.

Asyalilari, 6zel de Cinlileri kasteden korkunun sembollestigi kelime “Sari
Tehlikedir. “Sar1 Ter6r” ve “Sar1 Hortlak” kelimeleriyle ayn1 anlamda kullanilan-
sOzciigiiniin isim babast Alman Kayzeri II. Wilhelm’dir. II. Wilhelm, 1880’lerde
Avrupa’y: isgal etmek i¢in Buda’yr bir ejderhanin iizerinde gordiigii bir riiyadan
sonra, Die Gelbe Gefahr (Sar1 Tehlike-Yellow Peril) kavramini, Cin’i igsgal ve
somiirge etmeye tesvik amagh kullanmigtir. Sar1 Tehlike kelimesi, Bati’da siklikla
Cinli, Japon ve Asyalilar1 kasteden anlamiyla, Fransiz sosyolog Jacques
Novicow’un 1897’de kaleme aldigi, “Le Peril Jaune” adli makalesinde
kavramsallagmigtir  (Palmer, 2009: 31), (Fai, http://www.irishtimes.com),
(http://www.gutenberg.org). Diger yandan, bati kdkenli bu kavram, Avustralya’da
etkin bir diigmanlagtirici kavrama doniiserek, tim Asya toplumlart igin
kullanilmaya baglanmigtir. “Beyaz Anglo-Sakson kokenli Avustralyali’nin”
Asyalilara diigmanca tutumu, temelde ekonomik kaygilardan kaynaklansa da,
zamanla Otekilestirdigi Asyaliya karsi nefrete ve sonunda korkuya doniigmiistiir.
Ozetle, Kitchener’in Avustralya ziyareti sonrasi Avustralyalilar, Asyali toplumlari
“Sar1 Tehlike/Yellow Peril” olarak diisman ilan etmeleri daha da belirginlesmistir.
Avustralya gazeteleri, Japonya’y1r ve Cin’i isaret eden sar: tehlike mansetleri
atmaya baglamislar (Barrier Miner, 24 Temmuz 1911), (Braidwood Dispatch and
Mining Journal, 19 Kasim 1910), (Great Southern Leader, 27 Ocak 1911),
(Midlands Advertiser, 6 Ocak 1911) ve propaganda yonteminin bir kolu olan savas
posterleri daha aktif kullanilmaya baslanmistir  (http://www.iwm.org.uk),

(http://www.ww1propaganda.com). Ingiliz propagandasi, Avustralya’y: giivenli bir
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liman olarak gordiigii anavatan/Biiyiik Britanya Imparatorlugu’na daha da
yakinlagtirmistir. Andrews, bu durumu “Avustralyalilar, hem Ingiltere nin hem de
Avustralyalilarin tehdit altinda oldugunu hissetmeye basladigi andan itibaren
cansiperane bir sekilde Ingiltere’yi destekleme ihtiyact hissetmeye basladilar.
Sosyal Darvinizm ile yekviicut olmusg bir isgal korkusu, Avustralyalilart emperyalist
propagandaya daha agik hale getirdi. Yoksa Queensland gibi Anglo-Saxon niifusun
daha az yasadigi bir yerde, saldirgan Ingiliz milliyetciligi nasil ifade edilebilirdi”
(Andrews, 1993: 39) diye ifade etmistir. Biiyiikk Britanya Dominyonlari’ndan
olusan Kitchener’in “Biiylik Ordusu” topyekiin bir savas i¢in, onun komutasinda
toplanmaya baglamigtir. Kitchener’in Ordusu’nun kolonilerden olusan devletleri
ise; Kanada, Avustralya, Yeni Zelanda, Giiney Afrika’dan olugmakla birlikte
(Bean, 1941:2), Biiyiik Britanya’nin sémiirge devletleri olan Hint, Gurkha (Nepal
kokenli) askerleri de bu ordunun igerisinde saymak miimkiindiir. Avustralya, bu
biiyiikk ordunun 6nemli bir koludur ve savas posterleri Avustralya’nin Almanya
tarafindan isgal edilecegi algisini korku sarmalina doniistiirmiistiir. Yakin diigman;
devasa niifusuyla istilasindan korkulan Cin ve teknolojik giicliinden gekinilen
Japonya iken, uzak diisman; anavatan Birlesik Kralligin ve biat edilen Kralige’nin
can diigmani, Almanya’dir. Bu yaklasan Biiyiik Savas’in (Great War) ayak

seslerinin Avustralya’da iyiden iyiye duyuldugunun 6nemli emareleridir.

L.Diinya Savas1 Oncesi Avustralya Siyasileri’nin Tutumu ve Avustralya
Askeri Yapilanmasina Yansimalari: Avustralya imparatorluk Kuvveti’nin

(AIF) Ortaya Cikis1

Uluslararas: iligkiler baglaminda Avustralya-Ingiltere iliskileri, savas &ncesi
daha yakin temaslarin basladigi bir donemi isaret eder. Greg Lockhart, “Irk
Korkusu, Tehlikeli Inkar” adli makalesinde, Japonya’nin askeri yiikselisine karst

1911°de baslayan Ingiltere-Avustralya arasindaki gizli anlasmaya dikkat ¢ekmistir.
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Japonya, Ingiltere igin Asya’da Rusya’ya karsi anlastig1 stratejik bir miittefiktir.
Ancak 1905 Rus-Japon Savasi’nin galibi olarak Japonya’nin bir gii¢ olarak ortaya
cikmasi, miittefiki Biiyiik Britanya’y1 tedirgin etmistir. G. Lockhart, tarih¢i John
Mordike’den alintilar yaparak yazdign makalesinde, “Avustralya Imparatorluk
Kuvveti (Australian Imperial Force) AIF’in kurulmasi ve gelisimini, Avustralya
Savunma Bakan1 Senatér George Pearce’in 17 Haziran 1911 tarihinde Londra’da
Imparatorluk Konferans: Komitesi’nde, gizli bir anlasmayla karar verildigini” ifade
ederek ¢ok 6nemli bir tarihsel ifsdda bulunmustur. Lockhart, “Bu antlasma pariitili
Ingiliz Imparatorlugu aldatmacasimn zirveye ulastigi andir ki, alt yapist 1909
yilina kadar gotiiriilebilir. 15 Nisan 1909 yiuinda Avustralya Genel Sekreterinden
Somiirge Biirosu’na gonderilen sifreli telgraf, Avustralya’min Birlesik Kralliga
verdigi destegi gostermesi agisindan onemlidir. Fisher Hiikiimeti, Avustralya Deniz
Kuvvetleri’nin Avustralya’ya ve Ingiliz Imparatorlugu’'na, Avustralya’'mn Kraliyet
Donanmasi’na baghhgin ve daha iyi hizmet verecegine dair 15 Nisan 1909°da
gonderdigi  kodlu telgraf bildirisi vardir (https://recordsearch.naa.gov.au),
(http://primeministers.naa.gov.au). Bu telgraf, Avustralya'mn  Ingiltere’ye
baghiligini ve destegini belgeleyen niteliktedir. Béylece Avustralya Isci Partisi
lideri Andrew Fisher, parti programina “Avustralya’da gengler i¢in zorunlu askeri
egitim programint koymusg ve uygulamaya gecirmistir”
(http://primeministers.naa.gov.au) diye ifade etmistir. Bununla birlikte Avustralya
siyasi tarihinde bagbakanlik yapmis ve dnemli bir siyasi figiir olarak goriilen Alfred
Deakin’in federasyon sonrasi milli ordu olusturma g¢abasi, yeni devletin bagimsiz
savunma politikasini bozmak ve imparatorlugun savas giindemini maskelemek icin
“Truva At1” gibi kullanilmistir. Bu aldatma, kaba bir Ingiliz manipiilasyonudur ve
Japonya’nin “Beyaz Avustralya” (Fredrickson, 2002: 105) iizerine saldirma
korkusu iizerinden beslenerek yapilmustir. Ingiliz Imparatorlugu’nda Personel
Islerinden sorumlu General Sir William Nicholson, sahsi olarak Japon tehdidinin

Avustralya i¢in oldukga uzak bir ihtimal olduguna inaniyordu. Ancak Nicholson ve
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diger ingiliz subaylar, Avustralya bakanlar1 iizerinde gerceklestirdikleri “Irrasyonel
Japon Isgali Korkusu” ile Ingiliz menfaatlerine hizmet ettiginin de farkindaydi.
Ingiltere, ¢ikacak bir savasa Almanya’nin girme ihtimaline karsi1 “Avustralya Sefer
Glicii” olusturulmasi fikrini sekillendirirken, 1911°de Avustralya Savunma Bakani
Pearce ile birlikte Londra’da bulunan Avustralya Bagbakani Andrew Fisher,
Pasifik’te Japonya’ya karsi ingiltere’yi desteklemenin en iyi yol olduguna kanaat
getirmislerdir (Lockhart, https://www.griffithreview.com), (Lockhart,
http://www.abc.net.au), (Mordike, 2002: 79-97). Aslinda tam olarak askeri agidan
Avustralya, Almanya’ya kars1 Ingiltere’ye yardim etmek ve Japonya’ya karsi
kendini savunmayi planliyordu (Wilcox, https://encyclopedia.1914-1918-
online.net). Avustralyali tarih¢i G. Lockhart, Nicholson ve Pearce arasindaki bu
goriismeyi su sekilde tasvir etmektedir: Nicholson ile Pearce “Avustralya Sefer
Gicii/Australia Expeditionary Force” olusturulma fikri {izerine tartisirken,
Nicholson “samirim biz bu tirlii seyleri (antlasmayi) sessizce kagit iistiinde
olmadan yapsak ve diger dominyonlara da hazirliklardan bahsetmezsek daha iyi
olur dedi ve Pearce’da bu sozlii antlasmayr kabul etti” (Lockhart,
https://www.griffithreview.com), (Lockhart, http://www.abc.net.au), (Mordike,
2002: 79-97). Boylece Avustralya, hem kuzeyde beliren Japon tehlikesine karsi
kendini Biiylik Britanya korumasina almis, diger yandan da Alman tehlikesine
kars1 “korunma” elde etmistir. Biiyiik Britanya ise, Avrupa’da Almanya’ya karsi
kullanabilecegi Avustralya’nin askeri personel destegini alirken, Pasifik’te
Avustralya gibi 6nemli bir stratejik iis elde etmistir.

Ingiltere, Almanya’ya 4 Agustos 1914’te savas ilan ettiginde, Avustralya da bir
Ingiliz dominyonu olarak Ingiltere’yle birlikte, I.Diinya Savasina katilmistir
(https://www.awm.gov.aw). Avustralya’nin burada verecegi 6nemli bir karar vardur.
Ingiltere’ye destek amagli asker rezervi nasil saglanacakti? Ya talep edilmis
kuvvetler var olan milis kuvvetlerden saglanacakt1 ya da savas siiresince tamamiyla

yeni bir ordu olusturulacakti. 1914 yilina kadar Kitchener’in Raporu, 19-21 yas
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araliginda genclerden olusan ve % 95’1 milis kuvvetlerden olusan 45.000 askeri
kuvvetten miitesekkil olmasi yoniindeydi. Hi¢ kimse “genc¢ bir ordu”’nun denizasiri
bir sefere gonderilmesinden mutlu degildi. Bu nedenle, var olan Avustralya Silahli
Kuvvetleri'ne esdeger bir ordu kuruldu. [Diinya Savasi’nin hemen basinda
Avustralya’da olusturulan bu orduya, Avustralya Imparatorluk Kuvveti denilmis ve
komutan1 da Tiimgeneral Bridges olmustur. AIF’in beste biri, 31 yas iistii idi. Sivil,
askerlige uygun Avustralya erkekleri, Avustralya’nin her bir eyaletinden savasa
katilmak ve AIF mensubu asker olmak iizere asker alma biirolara gelmislerdir.
Avustralya’nin ¢esitli kasaba ve kentlerinden asker olmaya gelen siviller; coban,
tezgahtar, avukat ve bankaci gibi c¢esitli meslek gruplarindan olugmaktaydi.
General W.T. Bridges, AIF’i ilk etapta Atli Piyade Tugayi ve 1’inci Piyade Tiimeni
olarak teskilatlandird1 (Laffin, 1982: 9-10). AIF’in Temmuz 1914’te olusumu ve
kadro teskilatlanmasi ise su sekilde olmustur: Tiimen merkezli teskilatlanma vardir.
1896°da milislerin teskilatlanmasinda basvurulan askeri miifreze kaldirilmigtir.
Yerine, tabur teskilatlanmasi getirilmistir. Bir taburun iicte ikisini piyade, ligte
birinin yarisimi topgu bataryalar1 ve geriye kalan yarisim ise siivari alaylarindan
teskil edilmistir. Bununla birlikte 14 Piyade Tugay1, 6 Siivari Tugay1 kurulmustur
(Wilcox, https://encyclopedia.1914-1918-online.net’. AIF, 15 Temmuz 1914’te
kurulmus ve Avustralya, ilk etapta Biiyilik Britanya komutas1 altina 20.000 askerlik
bir tiimen gondermistir. Piyade teskilatlanmasi ise, 6 Timen ve 70 Tabur’dan
olugsmaktadir (Fleming, 2012: 3-4). Diger yandan Avustralya’nin seferberlik
planlamasi, 1911°de Biiyilk Britanya liderliginde yapilan JImparatorluk
Konferansi'nda karar verilmistir (Wilcox, https://encyclopedia.1914-1918-
online.net). Bu gizli kararin ve anayasanin verdigi izinle AIF, Avustralya’dan 1
Kasim 1914 tarihinde Misir’a gitmek iizere, Albany sehir limanindan ayrilmustir.
Bu arada 2000 kisilik bir askeri gii¢, Yeni Britanya’da (giiniimiizde Papua Yeni
Gine’de Rabaul sehri) 11 Eyliil 1914’te karaya ¢ikmis ve Alman Yeni Gine’nin 13

Eylil 1914°te teslim olmasini saglamistir. Albay William Holmes komutasindaki
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askerler, Avustralya Deniz Kuvvetleri ve Askeri Sefer Giicii (Australian Naval and
Military Expeditionary Force) (ANMEF)’niin mensubu olarak savas boyunca Yeni
Gine’de kalmuislardir (Palazzo, 2001: 63). Misir’a ulasan AIF’in [’inci Piyade
Tiimeni, egitimini Kahire’de baglatmis ve Ocak 1915 tarihinde 2’nci Hafif Siivari
Tugay: ile birlesmistir. 1’inci Hafif Siivari Tugay Komutan1 Tuggeneral Harry
Chauvel, tiim siivarinin emir komutasin1 devralmis ve birligi disiplinize etmek igin
yanasik diizen egitimi verdirmistir. Piyade ve siivarilere, Avustralya yapimi piyade
tiifegi verilmistir. Diger yandan Avustralya ve Yeni Zelanda Hiikiimetleri’nin
anlagsmasindan sonra Kitchener, Avustralya ve Yeni Zelanda Kolordusu’nu
kurarak, Avustralya ve Yeni Zelanda Kolordusu (Australian and New Zealand
Army Corps) meydana getirilmis ve komutani olarak da Korgeneral Sir William
Birdwood atanmustir. Dort buguk aylik bir egitimden sonra AIF’in ilk biiyiik
gorevi, 25 Nisan 1915 tarihinde Gelibolu Yarimadasi’na ¢ikarma yapmak olmus ve
sefer giicii komutani da General Sir Hamilton olmustur
(https://www.awm.gov.au/articles/atwar/first-world-war). ~ General ~ Sir  Ian
Hamilton, 1914’te Denizasiri Kuvvetlerin Genel Miifettisi’dir ve 1914 yilinda
Avustralya’y1 ziyaret etmistir. Aym yil Ingiliz Hiikiimeti'ne sundugu raporda,
Avustralya Ordusu’nun gelisiminden memnuniyetini bildirmis ve Kitchener’in
Onerilerinin yerine getirildigini rapor etmistir. Ancak Avustralya’da askeri yapinin
cogunlugunu olusturan “Vatandas Kuvvetler’in gegici bir ¢0ziim iirettigini de
raporunda savunmustur (Palazzo, 2001: 59).

Ingiltere, Avustralya iizerinde yarattigi trajik tehdit algisiyla, pasifikte ileri
karakolu olan Avustralya’y1r savas icin seferber etmistir. Bdylece Avustralya
Imparatorluk Kuvveti, Ingiltere’nin savas meydaninda kullanacagi bir savas
mekanizmasina dontismiistiir. Heniliz yeni bir federasyon olan Avustralya
politikacilari, boylece Ingiltere tarafindan savasmak iizere zehirlenmistir. ingiltere
tarafindan jeopolitik tehdit algist iizerinden olusturulan korku sarmali, 1.Diinya

Savasi Oncesi Avustralya’da siyasal bir sizofreni yaratmistir. Avustralya’nin savasa
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Ingiltere’nin yaninda katilmasinin siyasi, askeri alt yapist 1909-1911 yillarinda
hazirlanirken, Avustralya Savunma Bakani Pearce’in Avustralya {lizerinde etkinligi
ortadadir. Ingiliz General Nicholson ile Pearce’in Avustralya’min Ingiltere’nin
yaninda savasa katilacagi, belgeye dayanmayan bi¢cimde uzlasisi, Avustralya’nin
tarihinde 6nemli bir karar1 temsil etmistir. Bunun yani sira A.Fisher’in, 31 Temmuz
1914°te Avustralya Basbakam secilmeden 6nce Isci Partisi lideri olarak, 1911 gizli
antlasmasinin etkisinde “son adamimiza ve son silinimize kadar” ibaresi (West,
Frances T.M., 2010: 106), (Firth, 2005: 25), (Mckane, 2012: 14),
(http://primeministers.naa.gov.au) Avustralya’nin Ingiltere’ye acik ve goniilden
destegini ifade eden, tarihi bir slogan olmustur.

Bu tarihi slogan, Avustralya’da donemin en prestijli gazetesi olan The
Argus’un, 3 Agustos 1914 Pazartesi tarihli haberinde su sekilde anlatilmistir;
“Mister Fisher, Cuma gecesi (31 Temmuz 1914) Colac’da “gozlerinizi Avrupa’ya
ceviriniz ve su an anavatana en iyi duygularimizi verin” “Avustralyalilar, son
adamimiza ve son silinimize kadar ona (Ingiltere’yi kastederek) yardim etmek ve
onu (Ingiltere’yi kastederek) savunmak icin yaminda duracagiz” (The Argus, 3
Agustos 1914) ibaresinde bulunarak, imparatorluga desteginin tam oldugunu tarihe
gecen bir ifadeyle dile getirmistir. Savas’in eski kitada basladigi o giinlerde,
Avustralya’nin se¢im déneminde olmas1 Avustralya’nin savasa girme siirecini daha
da hizlandirdigini sdyleyebiliriz. Se¢im déneminde iki rakip partinin lideri Andrew
Fisher ve Joseph Cook’un secim propagandasi olarak Ingiltere’ye destek
cagrilarinda bulunmasi, dénemin daha iyi anlasilmasi agisindan dnemlidir. iki rakip
partinin segim atmosferinde Ingiltere Imparatorlugu’na kosulsuz destek sunmas,
siyasi elitlerin Avustralya’nin Ingiltere’nin yaninda savasa girmesinde ne denli
etkin oldugunun bir gostergesidir. Bu tip se¢im propagandalarinin ayni hedefi
gdstermesi, toplumsal temelde Avustralya’mn Ingiltere yaninda savagmak gibi bir
zorunlulugunun oldugunu, halkin nezdinde dogrulatmistir. Bu yoniiyle,

politikacilarin halk iizerinde baskis1 hissedilir olmustur. Savas yillarinda Isci Partisi
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lideri Andrew Fisher'in “Biz, Cook Hiikiimeti’'ne karsiyiz. Ancak sik stk
parlamentoda  belirttigim gibi acil durumlarda partiler yoktur. Birlikte
diismanimiza  karst  duracagiz.... Anayurdumuzu  destekleyecegiz”  diyerek
Ingiltere’ye destegini her firsatta dile getirmistir (Mat, 2007:303). A.Fisher’in bu
desteginin yani sira rakibi Joseph Cook, Horsham’da Persembe gecesi (30 Agustos
1914) ingiltere’ye destegini su sozlerle ifade etmistir; “Ne olursa olsun Avustralya,
Imparatorlugun parcasidir. Imparatorlugun savasta oldugunu unutma, bu yiizden
Avustralya’da savastadir.... Avustralya’daki tiim kaynaklaruimiz, imparatorluk
icindir ve imparatorlugun giivenligi, korunmast i¢indir” (The Argus, 3 Agustos
1914) diye Avustralya gazetesi The Argus’a beyanatta bulunmustur. Bununla
birlikte Ingiltere I.Diinya Savasina girdiginde, donemin Avustralya Basbakani
Joseph Cook su ifadeyi kullannustir: “eski iilke (Ingiltere) savasta ise, bizde
savastayizdir” (Mckane, 2012: 14). Avustralya siyasi elitizminin Ingiltere’ye olan
bu kosulsuz askeri desteginin altinda, Avustralya’nin tarihsel ve kiiltiirel olarak
Ingiltere’ye derin baghligini gérmekle birlikte, donemin jeopolitik sartlar1 geregi
“Avustralya jeostratejik pragmatizmini” de gérmek miimkiindiir.

Diger yandan Avustralya’nin askeri organizasyonu kurmadaki hazirliklar,
aslinda bir Japon saldirisina karsi yapildigi gergegi tarihgiler arasinda ¢ok az
tartisma konusu olmustur (Wilcox, https://encyclopedia.1914-1918-online.net.
Avustralya’nin askeri organizasyonunun hazirligi, gergekten Japon tehdidine karsi
yapilmamistir. Aslinda Ingiltere agisindan Avustralya askeri giiciiniin bu hazirhig,
Ingiltere’nin diigmam Almanya’ya karsi olmustur. Avustralya askeri ve siyasi
olusum siireci de Ingiltere taraftar1 olan “Imparatorlukgular” ve “Milliyetgiler”
olarak nitelendirilen, iki ekol etrafinda bigimlenmistir. Bu iki ekol, siyasi olarak
birbirinden keskin ¢izgilerle ayrilmasa da, birbirinden farkl1 diigiincelere sahiptir ve
ortak uzlagida olduklarnt konularda olduk¢a fazladir. Ancak daha ¢ok
Avustralya’nin Ingiltere yaninda yer almasi gerektigi ve askeri yapisim da ona gére

bicimlendirmesi gerektigi yoniinde taraftarlarin baskin oldugu fikir cereyam
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etrafinda bi¢imlenmistir. Avustralya’nin ilk bagbakanlar1 olan Edmund Barton,
Alfred Deakin hem imparatorlukcu hem de milliyetcilerdir. Bunun yam sira ilk
Commonwealth komutani olan Tiimgeneral Edward Hutton, Kitchener’in fikirlerini

desteklemekle birlikte Imparatorluk yanlisidir (Kelly, 2001: 3), (Fleming, 2012: 4).

Sonug¢

Avustralya; biiylik cografyasi, kiigiik niifusu ve eski Biiylik Britanya somiirgesi
olarak federasyon olmadan 6nce askeri organizasyonunu kurmaya baslamistir.
Avustralya Silahli Kuvvetler yapilanmasi, federasyon olduktan sonra baskin
Britanya etkisinde bigimlenmistir. Bununla beraber, Avustralya’da ulusal giivenlik
planlamasi, silahli organizasyonun kurulmasinda onemli bir rol oynamuistir.
Boylece Avustralya’nin milli giivenligi, tehdit ve savunma algisi iizerinden
sekillenmistir. Avustralya’nin tehdit ve savunma algisi, ilk olarak “irrasyonel
tehdit” iizerinden yapilandirilmigtir. Avustralya’nin tehdit olarak gordiigii diisman
profili ise, iki ana eksende olmustur: yakin diisman, teknolojik ve savunma
sanayisiyle giiclii “Japonya Isgali korkusu” ve niifus giiciiyle “Cin gd¢men istilast
korkusu” olmustur. Bu iki devletin Avustralya tarafindan tehdit olarak
belirlenmesinde iki ortak nokta vardir. ilk olarak, her iki devlette Avustralya’ya
cografi olarak yakindir. Diger Onemli husus, Avustralya’nin eyaletleri ve
sonrasinda federasyon politikalarinda vurgulayici bi¢imden izlenen “Sosyal
Darvinist irk¢1 Avustralya politikalarina” uygun bir tehdit olmalaridir. iki devletin
Asya kokenli olmasi sebebiyle “Sar1 Tehlike/Yellow Peril” olarak isimlendirilmesi
bu nedenledir. Diger yandan uzak diisman, anavatan ve kraligeye bagli bigcimde
gelismistir. Biiylik Britanya’nin Avrupa’da ve agik denizlerde tehdit olarak
gordiigli Almanya ve Fransa, Biiylik Britanya’nin baskin etkisiyle mantik disi
nedenler lizerinden Avustralya’nin da tehdit ve diisman algisina doniismiistiir. Bu
nedenle Avustralya’nin tehdit ve savunma algisi, ikinci olarak “korunma”

temelinde bi¢cimlenmistir. “Koruyucu Gli¢”, anavatan ve sadakat duyulan Biiyiik
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Britanya’dir. Avustralya’nin savasa Biiyiikk Britanya’nin yaninda katilmasinin
temel motivesini, bu iki argiiman igerisinde saymak abarti olmayacaktir.
Avustralya’nin, anavatana yardim etme amaci (Wallace, 1915:168) savasa Biiyiik
Britanya yaninda katilmasini1 gerekli kilarken, diger yandan imparatorluga sadakat
ve baglilik (Andrews, 1993: 36 ), (Bates, 2013: 13) ikinci énemli argimandir. Bu
nedenle Avustralya i¢in kiiltiirel, tarihsel, ekonomik, siyasi ve askeri parametreler
koruyucu gii¢ olarak, Biiyiik Britanya’ya destegi zorunlu kilmaktadir ve Avustralya
askeri organizasyonu da bu nedenle, dominant ingiliz etkisinde sekillenmistir.
Avustralya askeri olusumu iki ana tarihsel siiregte ele almabilir. ilk olarak
federasyon oncesi askeri yapilanma, ikinci olarak da federasyon sonrasi askerl
yapilanmadir. Federasyon oOncesi askeri yapilanma da Avustralya kolonilerinin
kendi basma, bagimsiz askeri organizasyonlar1 dikkat c¢ekicidir. Yerel bir
orgiitlenme tarzindadir ve 1870’te Biiyiik Britanya askeri birliklerini Avustralya
Kitasi’ndan gektikten sonra olugsmaya baglamigtir. Bu askeri organizasyon daha ¢ok
goniillli, milis gruplardan olugmakla birlikte az sayida siirekli (profesyonel)
askerlerden olusmaktadir. Yerel temelde oldugundan dolay1 eyaletin korunmast,
asayis ve garnizon hizmetlerini yerine getirmekle miikelleftir. Eli silah tutan ve ata
binenlerden olusan kara giicliniin disinda deniz giicii yoktur. Britanya Kraliyet
Donanmasi’na bagli ve Avustralya eyaletleriyle bakim antlagmasi temelinde ¢ok
kiigiik bir deniz giicii Avustralya ve bdlgesini korumaktadir. Ancak bu donanma
giicli, Avustralya bolgesini korumaya yeterli degildir. 1901 yilinda Avustralya
Federasyonu’nun kurulmasiyla birlikte, Biiyiik Britanya ile savunma antlagsmalari
yapilmis Avustralya askeri yapilanmasinin eksiklikleri yoniinde raporlar ile askeri
kurumsallagma uygulamalar1 baslatilmistir. Askeri kurumsallagsmanin igerisinde;
askeri yonetim-yapilanma, askeri egitim, zorunlu askerligin ve askeri birliklerin
profesyonellesmesi ve branglara ayrilarak islevsellestirilmesi vardir. Bilhassa
1903’te  Avustralya Savunma Yasast’min kanunlagsmast bu kapsamda

degerlendirilmelidir.
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1909 yilinda iinlii Ingiliz General Kitchener’m Avustralya ziyareti ve raporu
askeri organizasyon yapisinin belirli bir program dahilinde islevsellesmesi ve
planlanmasi agisindan énemlidir. 1909 yili Savunma Yasasi’nin kanunlagmasi ve
Britanya ile ikili askeri antlasmalar Kitchener Raporu ve teklifleri iizerinden
degerlendirilmelidir. Profesyonellesme kapsaminda askeri okullarin acilmasi, tugay
merkezli askeri yapilanma ve yaklasan diinya savasi i¢in 1910-1914 yillar1 arasi
yogun bir bi¢imde asker alma ve askeri egitim bu kapsamda ele alinmalidir.
Topyekiin savas mantigi kapsaminda, Kitchener’in Britanya Ordusu igin
kolonilerden devsirdigi asker ihtiyaci, I.Diinya Savasi Oncesi Avustralya’da
“Imparatorluga hizmet” baglaminda AIF’in olusmasiyla sonuglanmustir.

Sonu¢ olarak Avustralya askeri oOrgiitlenmesi, 1870-1914 yillar1 arasinda
federasyon Oncesi ve sonrasi olmak ftizere iki farkli siirecte yapilanmugtir.
Avustralya askeri organizasyonu, federasyon oncesi ve sonrasi dénemde olusumu
ve yapisi bakimindan, baskin bigimde Biiylik Britanya etkisi altinda bigimlenmistir.
Bu siiregteki yapilanmasi, amator ve yerel yapidan, profesyonel orduya doniisiim
gecirme yoniinde olmustur. I.Diinya Savasi’nin bagladigi donemde, Avustralya
Imparatorluk Kuvveti ismiyle Biiyiik Britanya’nin yaninda savasa katilan
Avustralya, o dénemde Ingiliz isgali altinda olan Misir askeri kampinda eski bir
Ingiliz kolonisi olan Yeni Zelanda askeri organizasyonuyla birlestirilerek Anzak’a
doniigmiistiir. Bu askeri gelismenin neticesinde, Anzaklar, Canakkale Cephesinde

Biiyiik Britanya ordusu saflarinda Osmanli Devleti’ne kars1 savastirilmigtir.

Extended Summary

Australian economy made great progress and development with the
help of gold mine discoveries at the beginning of 1850’s in Australia, which
maintained its existence as a colonial part of Britain during that process.

Therefore, many Asian-rooted migrants, especially from China, migrated
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Australia to find a job and in order to become rich. Transporting convicts
and migrants from Britain to Australia come to an end as a result of intense
pressure and request of Australian Provinces in 1868. Australian Provinces
became independent in 1870 as a result of Britain’s withdrawing from
Australian lands.

Australian military organization also begun to take a shape at the
same time when the Great Britain started to withdraw its troops from
Australia in 1870. Australian Military Construction which is available in six
Australian Provinces, all of which were independent from each other, seems
unorganized, local and generally governed by Britain General-Governors
who are responsible from the public security. This military construction is
made up volunteers, militia and very few professional soldiers. In order that
maintain military force that made up volunteers, it was given lands to the
people who serve five years for military service. That kind of
implementations were put in to practice to made military service attractive
and continue military existence in the pre-federation process. However,
while militia forces were paid for the part-time services, permanent forces
who full-time service were paid the full fare.

On the other hand, it has no navy, although Australia is an
island/country. In addition, Australia has no technical staff which will be
charged with naval forces. On the other hand, when the Great Britain
withdrew its troops from the island, it left behind a small Naval Force which
couldn’t defend even itself. There is a “Care Service Agreement” with
Australian provinces for food and care services of that small English Naval
Force. Ongoing Military Structure of Australia in pre-federation process
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made some precautions obligatory to be taken because of its geostrategic
position. Australia is vulnerable to foreign threatens and European-rooted
imperialists occupation because of deficiencies of personal, equipment and
trained staff of which are critical for Military Structure. Australia is still an
English colony although Great Britain withdrew its troops from Australian
lands and stopped to send English prisoner migrants to Australia. On the
other hand, Germany, which completed its national unity late, had to
become neighbor of Australia by occupying New Guinea at the Asia-Pacific
line at which Australia located. With its technical land industrial progress
and high military power, Japan was seemed as a perception of threat. All
these developments in Asia-Pacific are perceived as a perception of threat
especially by England and Australia. England created an artificial fear of
being occupied by Japan and Germany by using irrational perception of
Japanese threat. So England gave military and logistic support Australia to
structure its military organization. A lot of English generals and admirals
prepared reports and made recommendations in order to make existing
structure better. On the other hand, another important factor that made
positive contribution to the formation of military structure was the
“Australians Loyalty to the Queen”. The Queen of Great Britain was not
only the Queen of England but she was also the Queen of all the British
colonies. Loyalty to the Queen which means loyalty to the empire
symbolized by the Queen was a situation accepted by most of the Australian
society. When it was evaluated on that context, military missions to which
volunteers from different provinces of Australia joined to quash the riots
were; against New Zealand locals Maoris in 1860, against enemies in Sudan
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in 1855, in China in 1900 (Boxer Riot), in South Africa between 1899 —
1902(Boer Riot). Many Australian volunteers served in military for Britain
to quash all these riots.

Although Australia (Commonwealth) became an independent state,
constituted by Australian provinces which came together in 1901 but
Australian independence was nothing but “so-called independence” because
of historical, cultural, economic, politics and military dependence on
England. The thing meant by “so-called independence of Australia” was to
play leading role when Australia joined World War | with England in 1901
—-1914.

On the basis of that thesis, structure of Australian military
organization in post-federation era (1901-1914) signed then military period
with the unification of military structure just like unification of provinces.
As a result of Australian political structure’s unification in a single-center,
new military structure and constitutions were put into practice under the
guidance of English commanders. Mandatory military service was put into
practice as legal step to meet the need of soldiers for Australian Armed
Force with the legalization of “Australian Defense Laws” in Australia in
1903 and 1909, first independent state of the century. Therefore, sub-
branching for infantry and cavalry was started in Australian Land Forces
with this practice. Establishment of air, land and naval forces as components
of Australian Armed Forces and establishment of Military High School and
Military Academy was one of the steps taken to be professionalization of
Australian Armed Forces. Military practices which were put into practice as

a result of Kitchener’s demand for 80.000 soldiers from Australia during the
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period of pre-World War I, remained the most important stage of Australian
Military change and transformation. Support promise to meet the demand
for soldiers, loyalty to the Great Britain Queen and Empire were important
military and political developments. Australian political elitism played a
significant role on Australian’ joining World War I with England and in
addition to this, Australian Imperial Force (AlIF) was founded. Transforming
the power to “Anzac” by making Australian and New Zealand soldiers come
together in Egypt which was under the occupation of England in that period,
The Great Britain used that power as a military instrument in Dardanelles
during the period of World War I.

As a result, Australian Military structure was shaped dominantly by
England during both pre-federation and post-federation process (1870 —
1914). To be taken shape of Australian Armed Forces under the dominant
effect of Great Britain played a significant role on Australian’ joining World
War | with England.
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Yayn ilkeleri

Savunma Bilimleri Dergisine gonderilen makalelerin; daha 6nce yurt ici ve yurt
disinda herhangi bir yerde yayimlanmanus ve ilgili alan literatiiriine katki saglayacak
derecede 6zgiin olmasi gereklidir. Bilimsel toplantilarda (kongre, sempozyum, seminer vb.)
sunulmus bir bildiriye dayanan aday makale, ilgili bildiri kitap¢iginda yayimlanmamis
olmasi ve bu durumun belirtilmesi kosuluyla kabul edilebilir. Yayimlanmak {izere SBD’ne
gonderilecek makalelerin alpdergi@kho.edu.tr e-posta adresi ile Alparslan Savunma
Bilimleri Enstitiisii Miidiirliigline gonderilmesi gerekmektedir.

Dergiye gonderilen makaleler, agagida belirtilen sekil sartlarini tagimasi ve konu/alan
acisindan Dergi Yayin Kurulunun uygun bulmasi halinde konunun uzmani hakemlere (iki
hakeme), yazara ait bilgiler gizlenerek gonderilir. Hakem degerlendirmelerinin ikisi de
olumlu sonuglanirsa yayina kabul edilir. Birinin olumlu, digerinin olumsuz olmasi halinde
ise, makale t¢iincii bir hakeme gonderilir. Dergi editorlerinin veya hakemlerinin aday
makale metninde bi¢im, yontem ya da igerik agisindan degisiklik/diizeltme yapilmasi talebi
halinde, bu durum yazara bildirilir ve en ge¢ 15 giin igerisinde yeniden diizelterek teslim
etmesi istenir. Diizeltilmis metin, hakemin gerekli gordiigii durumlarda tekrar incelenebilir.
SBD’ne gonderilen makaleler, iki alan uzmaninin “yayimlanabilir” onayindan sonra Yayin
Kurulu’nun son karart ile yayimlanir. Dergiye gonderilen makaleler, yayimlansin veya
yayimlanmasin iade edilmez.

SBD’nde yayimlanan makalelerdeki goriisler, yazarlarmin sahsi goriisleri olup, hi¢bir
kurum ve kurulus ile Milli Savunma Universitesi ve Alparslan Savunma Bilimleri Enstitiisii
Midiirliigiiniin resmi goriisii niteligini tasimaz. Caligmanin iginde olabilecek hatali, eksik
atiflardan veya carpitmalardan yazar sorumludur. Yayimlanan her aragtirmaya ait verilerin
5 yil siire ile yazar tarafindan saklanmasi zorunludur. Dergiye gonderilen yazilara telif

hakki 6denmez.

Metin Sekil Esaslari

1. SBD’ne gonderilen yayinlar Tiirke veya Ingilizce olarak hazirlanabilir. Tiirkce
makalelerin yazim ve noktalamasinda ve kisaltmalarda TDK Imla Kilavuzunun en son
baskis1 esas alinir. Gonderilen yazilar dil ve anlatim agisindan bilimsel dlgiilere uygun, acik

ve anlagilir olmalidir.
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2. Dergiye gonderilen ¢alismalar, mithendislik alaninda yazilmig ise 2500-3000, sosyal
bilimler alaninda yazilmis ise 5000-6000 kelime alt-iist simirlar1 arasinda olacak sekilde
hazirlanmalidir.

3. Makalelerin Tiirkge bashik ve metni arasinda Tirk¢e hazirlanmis azami 150-250
kelimelik 6z ile anahtar kelimeler (3 ile 7 arasinda) yer almali, ardindan Ingilizce baslik, 6z
ve anahtar kelimelere yer verilmelidir. Her iki 6z de, Times New Roman 11 punto 1,5 satir
araliginda ve Italik olarak yazilmalidir. Ayrica, makalenin sonunda 750 kelimeyi
gecmeyecek sekilde bilimsel yazim kurallarina uygun Genisletilmis Ozete (Extended
Summary) yer verilecektir. Girig, ana konu bagliklar1 ve sonug olarak yapilandirilacak
Genisletilmis Ozet, Tiirkce makaleler icin Ingilizce, Ingilizce makaleler i¢in Tiirkce olarak
hazirlanacaktir.

4.  Yazarlarin adi, makale baghiginin altina yan yana yazilmali; yazarin unvani, bagh
oldugu kurum/kurulus adi ve elektronik posta adresi dipnotta (*) isareti ile 9 punto olarak
belirtilmelidir.

5. Metinler Times New Roman 11 puntoda ve 1,5 satir araliginda yazilmali, hizalama iki
yana yasli olmalidir. Sayfa numaralart altta verilmeli, kenar bosluklari sag:4 cm, sol:4 cm,
alt:5,5 cm, Ust:5,5 cm, kagit 6l¢iisii A4 olacak sekilde hazirlanmalidir.

6. Ilk sayfadan sonra, ¢ift numarali sayfalara yazar adi, tek numarali sayfalara makale ad
10 punto karakterinde iist bilgi olarak eklenmelidir.

7. Her tablo ve sekil i¢in sira numarasi verilmeli (Tablo 1, Sekil 2 gibi); tablolarin
baslig1 tistte, sekillerin basligr ise altta yer almali, basliklar ortalanmis ve ilk harfleri biiytik,
11 puntoda yazilmahdir. Istatistikler icin virgiilden sonra iic haneden fazlas
yazilmamalidir. Denklemlere sira numarasi verilmelidir. Sira numarast ayra¢ iginde ve
sayfanin sag tarafinda yer almalidir.

8.  Yazilarda dipnotlara yer vermekten kaginilmali ve burada sdylenecekler metin i¢inde
ifade edilmelidir. Zorunlu olarak verilecek dipnotlar ise numaralandirilarak sayfa sonunda
veya sonnot olarak metin sonunda kaynakc¢adan dnce verilmelidir.

9.  Teknik terimler tirnak iginde yazilmal veya agiklanmalidir. Kavramlar igin kisaltma
kullanimindan kagimilmalidir.

10. SBD’de bes seviye baslik kullanilmaktadir. Zorunlu olmadik¢a bes seviyenin disina

¢ikilmamalidir. Giris ve sonug¢ bolimlerine numara verilmemelidir.
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1. Birinci Seviye
a. Ikinci Seviye
(1) Ugiincii Seviye
(a) Dérdiincii Seviye
() Besinci Seviye

11. Test edilen her hipotez ayr1 ayri ifade edilmelidir. Her hipoteze ayr1 numara
verilmelidir (Hipotez 1 veya Hipotez 1a, 1b gibi). Hipotezler bir bosluk igeriden ve italik
olarak yazilmalidir. Ornegin:

Hipotez 1: Kamu orgiitlerinde ¢alisan yoneticilerin ozel kuruluslarda ¢alisanlara gore

glic mesafesi daha yiiksektir.
12. Atflar yazar soyadlar1 esas alinarak alfabetik siraya gore diizenlenmelidir. Ayni1 yazar
veya yazarlarin farkli ¢aligmalarinda, ¢alisma tarihi daha eski olan 6nce yazilmahdir. Aym
yazarin veya yazarlarin ayni tarihlerdeki ¢aligmalarinda “a”, “b” seklinde harfler ¢alismanin
yapildig1 yilin yanma yazilmalidir. Temel olarak atif yapilan her ¢aligmanin referansi
asagidaki 6rnege uygun olarak verilir.

Isim ve yil: Orgiitsel nitelikteki onciiller, drgiitsel adalet algis1 (Brewer ve Kramer,

1986; Cremer, 2005a, 2005b; Lipponen, 2001, 2006) gibi faktorlerden...

Sadece yil: Mael ve Ashforth (1992) tarafindan gelistirilen. ..

Ug, dort ve bes yazari olan caligmalarda ilk atifta tiim yazarlarin isimleri verilmeli,
miiteakip atiflarda “vd.” seklinde kisaltilarak verilmelidir. Besten fazla yazar varsa ilk
yazarin soyadindan sonra “vd.” seklinde ifade edilebilir.

13. Bir yazarin diistincelerinin yeniden ifade edilmesi zorsa veya anlamimi yitirecekse 40
kelimeden daha fazla olmayan atiflarda kaynaktan alinan ifade tirnak isareti iginde
belirtilerek yazilmali ve o ifadenin bulundugu sayfanin numarasi belirtilmelidir. Ornegin:
(Oztiirk, 2003: 147). Eger 40 kelimeden daha fazla atif yapilmas1 gerekiyorsa alint1 yapilan
kisim, iki sekme igeriden, tirnak iginde yazilmali, en sonuna alinti yapildigr yerdeki
paragraf (para. 15) veya sayfa numarasi (s. 25) belirtilmelidir.

14. Yazar ismi belirtilmemis bir ¢aligmaya atif yapilmasi gerekiyorsa ve bu ¢aligma siireli
bir yayindaysa yayinin ismi yazar olarak belirtilebilir. Ornegin; (Wall Street Journal, 2009),
(Ticaret Bakanligi, 1999). Ayni parantez i¢inde birden fazla caligmaya atif yapilacaksa
caligmalar alfabetik siraya gore ve aralarina noktali virgiil konularak yazilmalidir. Ornegin:

(Abrams, 2000; Sullivan ve Hellman, 1999). ikincil kaynaklar, (Blau, 1964’ten akt. Tamer,
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2003). Tamer’in (2003), Blau’dan (1964) aktardigina gore... seklinde ifade edilerek ikincil
kaynaklardan atif yapildig: belirtilmelidir.

15. Elektronik kaynaklara atif yaparken genel atif kurallar1 gecerlidir (Yazar soyadi, yil).
Eger bu bilgi mevcut degilse, kaynaga ulasilan web adresi parantez iginde verilmelidir.
Yani yazart belli olmayan bir elektronik kaynaga atif yapmak gerektiginde web sitesi
parantez i¢inde verilmelidir. Sayet profesyonel bir web sitesine, veri tabanina veya bir
projenin web sitesine atif yapmak gerekiyorsa, elektronik adres parantez iginde verilmeli,
kaynakcada da asagida ilgili bolimde verilen Ornekte goriildigli gibi belirtilmelidir.
Ornegin: UNICEF web sitesi diinya ¢apinda ¢ocuklarin iyiligi i¢in ¢alisan cesitli yararlh
kaynaklara baglantilar sunmaktadir (http://www.unicef.org).

16. Tesekkiir notu: Eger mali destek veya diger yardimlari igin tesekkiir etmek istediginiz
kisi veya kurumlar varsa, calismanin sonuna bir not ekleyerek tesekkiirlerinizi
iletebilirsiniz.

17. Kaynak¢a 11 punto olarak diizenlenecektir. Yazim kurallariyla ilgili 6rnekler

asagidadir.

Kitaplar

Brannick, M.T., Levine, E.L. ve Morgeson, F.P. (2007). Job and work analysis. London:
Sage.
Bloch S. ve Whiteley P. (2010). Diiz bir diinyada yoneticilik. (Cev. U. Sensoy), Istanbul: Is

Bankasi Yaynlart.

Makaleler

Levine, E.L., Ash, R.A. ve Bennett, N. (1980). Exploratory comparative study of four job
analysis methods. Journal of Applied Psychology, 3(1), 524-535.

Yayimlanmamis calismalar

Dag, 1. (1990). Kontrol odag, stresle basa ¢ikma stratejileri ve psikolojik belirti gosterme
iliskileri. (Yayimlanmamis Doktora Tezi). Hacettepe Universitesi, Ankara.
Welch, K.E. (Baskida). Technical communication and physical location: Topoi and

architecture in computer classrooms. Technical Communication Quarterly,14(3).
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E-kitaplar

Shotton, M.A. (1989). Computer addiction? A study of computer dependency
http://www.ebookstore.tandf.co.uk/html/index adresinden alinmustir.

Yazar1 belli olmayan web sitesi makalesi

New child vaccine gets funding boost. (2001). 21 Subat 2011°de
http://news.ninemsn.com.au/health/story_13178.asp adresinden alinmigtir.

18. Ekler yazinin sonunda verilecek ve altinda belgenin igerigi ve kaynagina dair kisa

bilgi yer alacaktir. Ekler basliklandirilirken; “EK-A”, “ EK-B” seklinde siralanmali ve ek

icinde “Basliklar” boliimiinde ifade edilen basliklandirma kurallarina uyulmalidir. Ek

icindeki tablolar “Tablo A1, B1” seklinde siralanarak isimlendirilmelidir.
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Publication Principles

The articles sent to the Journal of Defense Sciences are required not to have been
published anywhere in the country and abroad and to be original in such a way that
contribute to the related literature. The submitted articles that were presented in scientific
meetings such as congress, symposium, seminar etc. can be accepted if they have not been
published in the related proceedings document and this is explicitly stated by the article
author(s). The articles which will be sent to the Journal of Defence Sciences for publishing
are required to be sent to Directorate of Alparslan Defence Sciences Institute via
alpdergi@kho.edu.tr.

The Articles submitted to the Journal are forwarded to the referees (two referees) of
the particular scientific are by hiding the identity of the author in the event that the articles
meet the formatting requirement mentioned below and the publication board finds it
appropriate for the subject. If the evaluation of both referees turn out to be positive, the
article is accepted for publication. In case one of the evaluation is positive and the other one
is negative, the article is forwarded to a third referee. In the event that the editors or referees
of the Journal request a change/correction in the text of candidate's article in terms of
format, method or content, this situation is reported to the author and he/she is asked to
amend the text again and deliver it in 15 days at the latest. The emended text can be
reviewed again in case the referee deems it necessary. The articles submitted to the Journal
of Defense Science are published with a final decision of the Publication Board after two
referees give approval as "publishable”. The articles submitted to the Journal are not given
back in case of publication or non-publication.

The views expressed in the articles published in the Journal of Defense Sciences are of
the personal views of the authors and do not constitute the official opinion of National
Defense University and Directorate of Alparslan Defense Sciences Institute with any other
institute and organizations. The writer is responsible for any faulty, missing references or
distortions that may arise in the work. It is compulsory for the author to keep the reference
data for every research for 5 years which was published. There is no copyright payment for

the article sent to the Journal.
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Text Formatting

1. Articles sent to the Journal can be prepared either in Turkish or in English.The
spelling and the punctuation of Turkish articles and the abbreviations in them should be in
accordance with the most recent edition of Turkish Language Association Spelling Book.
The articles should be clear and understandable in terms of language and expression in
accordance with scientific measures.

2. The articles sent to the Journal should be in the range of 2500-3000 words for the
articles written in the engineering field and 5000-6000 words for the articles written in the
social sciences.

3. The articles should include a maximum of 150-250 words of Turkish abstract and key
words (3 to 7 words) and also English title, abstract and key words. Both of these Abstracts
should be in Times New Roman 11 font, one and a half spaced and in italics. In addition,
there will be an Extended Summary at the end of the article in accordance with the
scientific writing rules not to exceed 750 words. The Extended Summary which will consist
of Introduction, Main Titles and a Conclusion sections will be prepared in English for
articles in Turkish, and in Turkish for articles in English.

4 The names of the authors should be written side by side under the title of the article;
the title of the author, the name of the institution/organization to which he/she is affiliated
and the e-mail address should be indicated in footnote (*) with 9 point.

5. The articles should be written in Times New Roman 11pt, one and a half spaced, and
justified. Page numbers should be stated on the bottom and page margins should be 4 cm to
the right, 4 cm to the left, 5,5 cm to the bottom and 5,5 cm to the tol. The paper type should
be A4.

6.  After the first page, name of the author should be given to the even pages, name of the
article should be given to the odd pages in 10pt as header.

7. Page number should be given to every page (Table 1, Figure 2 etc. );The title of the
tables should be above and the title of the figures should be below. These titles should be
centered and the first letter should be uppercased in 10pt. For the statistics, no more than
three letters should be written after the comma. Equations should be numbered. Page

number should be in brackets and located at the right side of the sheet.
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8.  Using endnotes in the articles should be avoided and things that will be stated in this
part should be given in the text. If it is compulsory to use endnotes, those should be stated
at the end of the pages after numbered or stated at the end of the text but before the
reference as endnote.
9. Technical terms should be in quotation marks or explained. Using abbreviations
should be avoided for the terms.
10. Five level titles should be used in Journal of Defence Sciences. If it is not compulsory,
these levels should not be exceeded. Introduction and conclusion parts should not be
numbered.
1. First Level
a. Second Level
(1) Third Level
(a) Fourth Level
() Fifth Level
11. Each tested hypothesis should be expressed and numbered separately (Hypothesis 1
and Hypothesis 1a, 1b etc.). Hypothesis should be indented and in italics. For instance;

Hypothesis 1: The managers working on public organizations have higher power

distance than the managers working on private institutions.
12. Citation should be arranged alphabetically according to the last names of the authors.
In different studies of the same author or authors, study dating back to an older date must
be stated before. The same studies of the same author or authors should include “’a’’, “’b”’
next to the year of the study. Basically, each reference of studies which is referred, should
be given as in the example below.

Name and year: Organizational Premises, Organizational Justice Perception (Brewer
and Kramer, 1986; Cremer, 2005a, 2005b; Lipponen, 2001, 2006)

Only year: Mael and Ashforth (1992)

In studies with multiple authors, the first citation should include the names of all
authors. Following citations should be abbreviated by using “’et al.”” If there are more than
five authors, it can be stated as “’et al.”” after the last name of the first author.

13. If paraphrasing is difficult or causing vagueness, it is difficult to re-express the
thoughts of an author or becomes meaningless, the expression taken from the source in the

reference which is no more than 40 words should be written in quotation marks and the
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page number of the expression should be stated. For example: (Ozturk, 2003; 147). If the
reference is required to be more than 40 words, quoted text should be in quotation marks,
two times indented and paragraph (para. 15) or page (p.25) should be stated at the end.

14. If a page with no author name is required to be cited and if this is in a periodical
publication, the publication name can be specified as the author. For example (Wall Street
Journal of Trade, 2009), (The Ministry of Trade,1999). To state multiple sources in the
same parentheses, they should be in alphabetical order, and each should be separated by a
semi colon. For example: (Abrahams, 2000; Sullivan and Hellman, 1999). Secondary
sources should be stated as (Blau, from Tamer in 1963, 2003), according to Tamer(2003)
referencing Blau(1964).

15. When refering to electronic sources, general reference rules are valid (last name,
year.). If this information is not reachable, the link of the source should be stated in
parentheses. In short, when it is required to refer an electronic source of which author is
unknown, the website of the source should be given in parentheses. If it is required to refer
a professional website, data base or the website of a project the electronic address should be
given in parantheses and it should also be stated in the references as shown in the below.
For example; the website of UNICEF enables connections to various useful sources
endeavoring for welfare of the children worldwide.

16. Acknowledgements: If there is any person or any institutions that you would like to
thank for financial or any other types of support, you can express you sincere thanks by
adding a note at the end of the study.

17. The references should be in 11 font size. Some examples of writing rules are

givenbelow:

Books

Brannick, M.T., Levine, E.L. ve Morgeson, F.P. (2007). Job and work analysis. London:
Sage.
Bloch S. ve Whiteley P. (2010). Diiz bir diinyada yoneticilik. (Cev. U. Sensoy), Istanbul: Is

Bankas: Yaymlari.
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Article

Levine, E.L., Ash, R.A. ve Bennett, N. (1980). Exploratory comparative study of four job
analysis methods. Journal of Applied Psychology, 3(1), 524-535.

Unpublished Works

Dag, 1. (1990). Kontrol odagi, stresle basa ¢ikma stratejileri ve psikolojik belirti gosterme
iliskileri. (Yayimlanmanmis Doktora Tezi). Hacettepe Universitesi, Ankara.
Welch, K.E. (Baskida). Technical communication and physical location: Topoi and

architecture in computer classrooms. Technical Communication Quarterly,14(3).

E-books

Shotton, M.A. (1989). Computer addiction? A study of computer dependency
http://www.ebookstore.tandf.co.uk/html/index. This Article was taken from this
Website.

Web Page Article with no Author

New child vaccine gets funding boost. (2001). 21  Subat 2011°de
http://news.ninemsn.com.au/health/story_13178.asp. . This Article was taken from
this Website..

18. The attachments will be given at the end of the article and contain brief

information about the contents and source of the document underneath. Atrachments should

be arranged as "APPENDIX-A", "APPENDIX-B" while being titled, and the heading rules
stated in the "Headings" section of the appendix must be followed. The tables in the

Appendix should be named as "Table Al, B1".


http://news.ninemsn.com.au/health/story_13178.asp

Yazisma Adresi / Correspondence







