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Classification of product quality with multiple criteria decision making: an example of
furniture industry

Murat Oturak¢1?” €, Ceren Benlit

Abstract

When the critical success factors for a company operating in the furniture sector are
weighted and their scores are analyzed; the most critical factor is determined as of quality,
and a selected product group is considered in line with this factor. The study aims to classify
the final product concerning quality in the selected product group. Observation of parameters
affecting the separation of the selected product as first and second quality; The main steps of
the study are the determination of the reasons of the products separated as second quality and
classification of these reasons according to their importance levels by taking into account the
after-sales service and customer complaints. In order to determine the importance levels of the
products identified as second quality, Analytical Hierarchy Process (AHP) method which is
one of the multi-criteria decision-making techniques has been used. Then, which type of error
is encountered most in the second quality products, how to determine the root cause of these
errors, how the faulty products can contribute positively to the business, what needs to be
done to minimize the margin of error and thus the efficient use of raw materials can be
maintained. Results provide that the firms operating in the field of furniture will guide the
work done in order to provide maximum satisfaction to the customer/operation.

Keywords: Furniture sector, Quality, Analytical Hierarchy Process

Urin Kalitesinin ¢ok kriterli karar verme ile simiflandirilmasi: mobilya isletmesi 6rnegi

Oz

Bu calisma kapsaminda mobilya sektoriinde faaliyet gosteren bir isletme icin belirlenen
kritik basar1 faktorlerinin agirliklandirilarak skorlaria bakildiginda; en yiiksek skora sahip
olan ‘kalite’ faktoriiniin en kritik faktor olarak belirlenmesi ile birlikte bu fakt&
dogrultusunda isletme faaliyetinin secilen bir {iriin grubu ele alinmaktadir. Calismada, secilen
iirlin grubundaki nihai Giriiniin kalite agisindan siiflandirilmasi amacglanmistir. Segilen {iriiniin
birinci ve ikinci kalite olarak ayrilmasina etki eden parametrelerin gcxlem yoluyla
incelenmesi; ikinci kalite olarak ayrilan iirlinlerin sebeplerinin belirlenmesi ve bu sebeplerin
satig sonrast hizmeti ile miisteri sikayetleri géz onilinde bulundurularak 6nem seviyelerine
gore smiflandirilmas: calismanin temel adimlarmi olusturmaktadir. Ikinci kalite olarak
belirlenen UrCnlerin sebeplerinin &hem seviyeleri belirlenirken @k kriterli karar verme
tekniklerinden Analitik Hiyerarsi Prosesi (AHP) yontemi kullanilmustir. Ikinci kalite
Utinlerde hangi tip hata ile en ¢ok karsilasildigi, bu hatalarin kok nedeninin nasil tespit
edilecegi, hatali iiriinlerin isletmeye pozitif yonde nasil katki saglayabilecegi, hata paylarinin
minimuma indirilmesi i¢in neler yapilmasi gerektigi ve bdylelikle hammadde kullaniminin
nasil verimli bir sekilde stirdiiriilebilecegi ¢alismanin sonunda tartisilmistir. Boylelikle elde
edilen sonuglar ile mobilya alaninda faaliyet gOsteren firmalarin miisteri /isletme
memnuniyetini maksimum seviyede saglamak amaciyla yapilan g¢alismalara yon vermesi
g Umektedir.

Anahtar kelimeler: Mobilya sektorii; Kalite; Analitik Hiyerarsi Prosesi
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1 Introduction

A firm is essential to ensure sustainability of itself as it has an advantage the
competitiveness in the competitive environment in that it can continue its existence. Today, in
order to have the most significant advantage in a competitive environment, it is beneficial to
maximize customer satisfaction. Customer expectations are of crucial importance concerning
customer satisfaction. Customer expectations are also increasing with the expectation that
quality will increase with the developing technology. Because of this situation, the emphasis
on quality and quality studies are also increasing. In the quality studies within a firm, it is
analyzed the feedbacks from the customers after sales.

The evaluation from these results is quite significant in terms of the productivity of
studies. Positive results that are satisfied in customer evaluations should be analyzed. More
efficient results are obtained when it is examined by dividing it into the roots of the resulting
faults. In addition to classifying causes, it is crucial to classify products to analyze which
types of errors are occurring.

When undertaking the production of the organization is actualized, they try to keep the
mistakes of the enterprises at the minimum level. In some cases, final products are only
partially disrupted due to some problems when they arrive at the final quality control stage, or
they are identified as second quality and eliminated from the sales with less profit or cost.
Since products that pass through certain stages of production must not conform to the
specifications specified as quality parameters, they should be allocated to quality groups, in
general, is the route being followed by the firm.

There are some studies about quality classification in the literature; Chang et al. (1997)
have described a cork stopper quality classification system using morphological filtering and
contour extraction and following (CEF) as the feature extraction method, and a fuzzy-neural
network as a classifier. Wan et al. (2002) examine the performance of an automatic inspection
system for rice quality classification. Kaya et al. (2005) have reviewed artificial neural
network applications for quality control problems. Tello et al. (2018) have provided to attain
more performance and to categorize to a model of a defect by quality classifying, in the firm
that is purposed to produce the faultless wafer. Ngendangenzwa (2018) have provided one
step forward to the automation of paint quality control in order to decrease the costs and
increase both the production efficiency and product quality. Kozlov et al. (2018) presented a
new fault classification model and an integrated approach to fault diagnosis which involves
the combination of ideas of Neuro-fuzzy Networks (NF), Dynamic Bayesian Networks (DBN)
and Particle Filtering (PF) algorithm on a single platform.

The quality classification has been used in various sectors. By this study, the causes of
the quality issues of the most active group of the product are investigated by classifying in
itself, these drawbacks are categorized and the reduction of the quality faults to the minimum
IS purposed.

In accordance with the aim of this study, the first critical success factors of the furniture
sector have been defined and prioritized by using Weighted Ranking Analysis (WRA) with
two different perspectives. Then, main and sub-causes of observations have been defined in
order to distinguish the causes of being a 1st and 2nd level product. After determination,
causes have been prioritized by using Analytical Hierarchy Method (AHP) and
recommendations with a detailed action plan for the company and for the furniture sector
have been presented in order to minimize the quantity of the 2" level products.
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2 Material and Methods
2.1 Material

This work was carried out in a medium-sized furniture company located in the Adana
Organized Industrial Zone. The product groups produced in the firm are a panel, laminated
MDF, panel door, profile models and furniture components. Production planning activities in
this company, decisions about how and when to produce the products are generally
determined according to the customer order. In the order of the customer's order, the
production plan of the products to be produced is being prepared. When the activities of the
firm are examined, and the production is carried out in 2 facilities within the enterprise, the
product group which produces and sells the most is the panel. Among the panel types, UHG
(Ultra High Gloss) Panel has been determined to be the most produced product. The UHG
Panel is reviewed throughout this study.

2.2 Methods
2.2.1 Weighted Ranking Analysis (WRA)

Critical success factors are variables that can significantly affect the general competitive
positions of companies in a given sector. WRA is a method to rank success factors by
weighting these variables (Wheelen and Hunger, 2011).

These steps are followed for WRA :

i.  Determination of factors affecting success,
ii. Based on the possible effects of the factors on the operation, weighting by
considering the following ranking scale as 0-1 (0 = not important, 1 = most

important)
5.0 4.0 3.0 2.0 1.0
4.5 3.5 2.5 1.5
l l l l
Outstanding Above Average Average Below Average Poor

Figure 1. WRA scale Wheelen and Hunger (2011)

iii.  Each factor is rated according to the activity of the operator,
iv.  Obtaining a weighted score by multiplying each factor by its weight and score,
v.  For every factor, the highest score indicates the most critical factor.

2.2.2 Analytical Hierarchy Process (AHP)

AHP method is developed by Thomas Saaty as a multi-criteria decision method (Saaty,
1980). AHP is one of the most widely used methods among multi criteria decision making
approaches. In AHP, first, problem definition is made clear. Then, aim, main and sub-criteria
are determined to create interactions between criteria and alternatives to build a formulation
for a hierarchical structure. Binary comparisons are made by taking a reference to a scale
which is presented in Table 1 (Saaty, 1980).
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Table 1. AHP Comparison Table (Saaty, 1980)

Importance
of Intensity Description
1 Equal importance
3 Moderate importance of one over another
5 Strong importance of one over another
7 Very strong importance of one over another
9 The extreme importance of one over another
2,4,6,8 Intermediate values
Reciprocals Reciprocals for inverse comparison

For each formed matrix, consistency ratio needs to be calculated which is defined by
Saaty as consistency index/random index while the random index is based on the number of
criteria (n) and consistency index is formulated by deducting n from the largest eigenvalue of
a matrix (Amax) and divided by n-1. Consistency ratio is supposed to be less or equal to 0.10.
AHP integrates all individual judgments for the final weights according to the geometric rule
of Saaty (1989). According to the final weights, alternatives become ready for reciprocal
interpretations. The complexity of AHP algorithms’ calculation can be solved by many
programs such as Super decision or Expert Choice. Calculations are made in MS Excel for
this study.

3 Results and Discussion
3.1. WRA Results

In order to determine the direction of the study, two different evaluations and weighted
ranking analysis were applied to obtain a more accurate result. WRA analysis has been
applied in order to determine whether product quality is the most important criteria for the
company or not. First WRA results include expert opinions while the second one derived
from customer satisfaction survey which has been kept by the company from the sales
activities.

Both WRA includes the same critical success factors such as product quality; market
share; product variety; customer satisfaction and innovation. Results are provided in Table 2
and 3 respectively.

Table 2.Weighted Ranking Analysis -1

Critical Success Factors Weights | Rating Weighted Score
Product Quality 0.25 4 1

Market Share 0.18 2 0.36

Product Range 0.16 4 0.64

Customer Satisfaction 0.25 3 0.75

Innovation 0.16 3 0.48

Total 1
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Table 3. Weighted Ranking Analysis-2

Critical Success Factors Weights | Rating Weighted Score
Product Quality 0.3 4 1.2

Delivery Time 0.25 4 1

Product Range 0.2 4 0.8

Price 0.25 4 1

Total 1

Table 2 and 3 presents that “Product quality” is the most vital critical success factor in
order to become successful for the company and customers. When the company activities are
evaluated in terms of product quality, it needs to concentrate on delivering better quality
products and minimizing the quantity of 2" quality products. Hence, the density of
production and the sales ratios were scrutinized to determine which products are sold most
and which products are produced the most. It was observed that “Panel" is sold the most and
“UHG Panel” is sold the most among panels and illustrated in Figure 2 and 3 respectively.
Hence it was decided to continue with “Product Quality of UHG Panels” in the study.

BPanel

B Profile
models

HPanel door

B Laminated
mdf

EFurniture
Components

Figure 2. Production intensity and sales rates for all products

BTUHG
EFPolylac
B Acrylic

Bfattepanel

HDigital
panel

Figure 3. Production intensity and sales rates for panel
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In the light of these results, the UHG panel was examined in more detail. All production
processes, planning, material flows and raw material components of this product, which was
produced in two different tests, were examined on the product tree. When the bill of material
of the UHG panel is scrutinized to in Figure 4, it is seen that one UHG panel comes out of
folio, laminated MDF, melamine paper and glue.

The raw materials of the UHG panel show variations in itself and UHG panels of
different colors and sizes are produced. These variations are differing from according to
customer requests. UHG panels can consist of the folio that is various color, and raw MDF
that is various sizes. Other components are standard. Folio types are classified into 5 different
groups as group 1, group 2, group 3, group 4 and group 5 based on color. While a group folio
is represented plain colors, the other groups are named under different groups with their
patterns or luminosity. When looking at customer demands and sales ratios, the most used
folio in production is groupl. 4 kinds of thickness exist like 8 mm, 10 mm, 16 mm and 18 mm,
although there is no difference in the length &width of the raw MDF.

TN
UHGPanel
(1)
~
-~ A~ —~
Folio (1) MdfLam(1) Glue(l)
p S

Melamine
Raw Mdf(1) Taper(1)
S’ S

Figure 4. Bill of material of UHG panel

Classified 1%t and 2" level of quality products are observed in consequence of
examining the process of UHG panel that was scrutinized through own bill of material during
the faults are occurred in the manufacturing process. Production steps of UHG panel have
been carefully observed in order to find out causes for distinguishing 2" level quality
products. Main and sub-causes of being 2" level quality of UHG panels have been identified
and presented in Table 4.

Table 4. Classification of causes of 2" | quality

Causes of 2" Level guality Sub-causes of 2™ Level Quality
- Lamination machine
Due to Machine - Transmission line
Power Failure/Outage
Shifting center of folio
Due to Labor - Fault of the operator
Work-load
Pimple
- Folio spot
Due to Raw Material - Bubble
- Dregs of glue
Fault of MDF
Pimple
Bubble
Due to Production - Spot
Dregs of glue
Fault of MDF

Due to Shipment




Oturakci and Benli, Furniture and Wooden Material Research Journal, 2 (1), 1-10

3.1. AHP Findings

The main criteria of the second cause of quality and the sub-criteria of each main criterion
were compared in the AHP and the weights were calculated to determine the importance of
ratings. First, the AHP method is applied to the main criteria of a machine; labor; raw
material; production and shipment. Then, sub-criteria are prioritized under their main criteria.

The weights calculated for each criterion indicate the degree and order of importance of
that criterion. In aggregate, the criterion with the highest weight is manufacturing-induced
defects. The criterion with the highest weight among manufacturing-related faults is a pimple.
The other sub-criteria, which are not based on production but have high weight, transmission
line, folio center shift and pimple (source of raw material). The AHP results, including all the
main criteria and sub-criteria and the weight of each criterion, are shown in the hierarchical
structure in Figure 5 below to be seen from a more analytical perspective.

Prioritization of 2" Level
Quality Defect Causes

1 1 1 1
. Due To Raw Due To Due To
Due To Machine Due To Labor Material Manufacturing Shipment
(0.035665) (0.063377) (0.358109) (0.45377) (0.089079)
Lamination Shifting Center Pimple || Pimple
(0.188394) (0.733384)
Bubble
issi Folio Spot —
o Tranﬁri?wlgs'on Operator | (0.56852) (0.117513)
Bubbl >pot
ubble
Power Work-load — (0.111789) (0.064388)
. Failure/Outage | ™ '
(0.067545)
(0.080961)
Dregs of Glue
| Dregs of Glue (0.04381)
(0.02884)
Fault of Mdf Fault of Mdf

| (0.082148) (0.175676)

Figure 5. Prioritization of 2" Level Quality Defect Causes
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4 Conclusions and Recommendations

This study aims to prioritize the causes of being 2" level quality of a selected product
and create an action plan to minimize those causes. In this study, causes of being 2" level
quality of UHG panels have been analyzed and prioritized with the help of WRA and AHP
methods. In the study, first, two different WRA are applied in order to find out the importance
of "product quality" for the company and its customers. Then, main and sub-causes of a
selected product, UHG Panel, are determined and prioritized with the AHP method. As a
result, manufacturing-oriented problems are defined as the most important cause of being 2"
level quality and pimple problem of panels have been pointed out as the most important sub-
cause. Action plan and recommendations to minimize the quantity of 2" level panels have
been presented at below. The action plan is aimed to reduce the number of 2nd level quality
products and the loss that may occur and to increase customer satisfaction with increasing the
quantity of 1 level quality products. Action plan should be implemented as follows:

e A pimple (due to manufacturing): Melamine-coated MDF, cleaning from
melamine breaks and dust before glue application and folio coating; Clearing the
transmission line at specific time intervals; Rollers that is with sticking should be
changed regularly.

e Folio Spot: As the raw material is related to, it should be negotiated on the
cleaning of the production area with the supplier; if the problem persists,
negotiating with the purchasing department for supplier change.

e A pimple (due to raw material): As the raw material is related to, it should be
negotiated on the cleaning of the production area with the supplier; if the problem
persists, negotiating with the purchasing department for supplier change.

¢ Shifting center of folio: Training of employees to raise awareness of quality.

e Transmission Line: Being careful when entering machine references on the
computer screen

When looking at the results of AHP, the mistakes with the most weight are production-
induced mistakes. The fault with the most weight after the fault originating from the
production is raw material-related defects. When the solution proposal is introduced, the most
weighted-mistakes are focused on the AHP. The most significant cause of production-related
mistakes is due to the fact that the production line and area are not clean. In the case of raw
material defects, the supplier shall be requested to take action by discussing the unsuitability
of the raw material sent. At the same time, it is faster to submit the action because the quality
element sent to the supplier has the chance to observe the production area of the raw materials
coming to the company. In addition to these, as a result of the researches, the company
applies discounts in the same way without making a distinction in the sales of the second-
level products. So the selling prices are the same. However, the taken stock of it, every
second-level defect is not equivalent and therefore the same price makes it a less profitable
company. An improvement is recommended on the sales prices of the 2" level products that
the company has fallen or the company has suffered damage. The lower the available surface
area, the lower the price. When the surface mistakes are tackled as both the comments can be
made more truthful and customer complaints are preponderated;

e According to the observations, the sales price of the 2" level quality product
which will be formed by folio center shifting should be less than the sales price of
the 2" level quality product which is the defect of a pimple (raw material &
production). Because the percentage of usability of a plate with a folio center shift
is smaller than a pimpled plate.
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e The sales price of the 2" level quality product with a pimple due to raw material
should be higher than the sales price of a pimple due to manufacturing 2" level
quality product. This is because when the region where a pimple originating from
production is opened, it finds particles in that region. A pimple that these particles
form is larger than the raw material-related pimple and therefore the availability
rate is lower.

e The selling price of the 2" level quality product, which is the bubble (raw
material & production), should not be much different from the selling price of the
2" level quality product pimple (raw material & production)) but it should be less.
The cause is that the bubble defect is filled with air differently than a pimple. This
event can also be caused by the stowing successive of the products over time,
causing the hollow. It can reduce the usability of the surface.

e The selling price of a pimple and bubble products should be higher than the price
of dregs of glue defects. Because the size of the defect in the dregs of glue is
bigger and more visible.

e The sales price of the folio spot defect should not be much different from the sales
price of the pimple defects that is a raw material-based defect, but it should be less.
Because the folio spot defect can be evident in all products, the product of pimple
defect that is raw material origin is more likely to camouflage in patterned groups.
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Combustion properties of Scots pine (Pinus sylvestris Lipsky) wood
impregnated with boron compound doped colophony

Hakan Keskin® 2, Taner Asci®

Abstract

The aim of this study was to investigate the combustion properties of Scots pine (Pinus
sylvestris Lipsky) wood impregnated with boron compound (borax (Na:B4O710H-0), boric
acid (HsBO3) w/w 50:50%) doped colophony (C19H20COOQOH). For this aim, Scots pine wood
samples were impregnated with boron compound doped colophony by the method of
medium-term dipping according to ASTM D 1413 and producers’ definition. Combustion
properties of samples after impregnated process were determined according to ASTM E 160.
As a part of the research, 6 different combination and contents of impregnation materials have
been used in order to especially investigate resistance against combustion of wood material
treated with boron compounds in different concentrations. Consequently, retention
performance and leaching resistance of boron compounds can be increased through
colophony addition. Impregnation materials with colophony decreased the flame sourced
combustion (Fsc) temperatures depending on kind of impregnation material, combustion
period and weight loss ratio of the test samples decreased in comparison to the control
samples. Colophony can be preferred in impregnation with boron compounds depending on
kind of wood and using area.

Keywords: Colophony, Boron compounds, Combustion, Impregnation, Scots pine wood

Kolofan recinesi katkili borlu bilesiklerle emprenye edilen Saricam (Pinus

Sylvestris Lipsky) odununun yanma ozellikleri

Oz

Bu c¢alisma, kolofan reginesi (Ci9H29COOH) katkili borlu bilesiklerle (Boraks
(Naz2B40O710H20) + Borik asit (HsBO3) - agirlik¢a % 50:50) emprenye edilmis Sarigam (Pinus
Sylvestris Lipsky) odununun yanma Ozelliklerinin belirlenmesi amaciyla yapilmistir. Bu
amagcla, saricam deney ornekleri kolofan recginesi katkili borlu bilesiklerle ASTM D 1413
standard1 esaslarma gore daldirma metodu ile emprenye edilmistir. Emprenye edilen deney
orneklerinin yanma Ozellikleri ASTM E 160 standardi esaslarina gore belirlenmistir.
Arastirmanin bir pargasi olarak, dzellikle farkli konsantrasyonlarda hazirlanan borlu bilesikler
ile emprenye edilmis ahsap malzemenin yanma direncini arasgtirmak icin 6 farkli
kombinasyon kullanilmistir. Kolofan recinesi ilavesiyle borlu bilesiklerin tutunma
performansinin ve yikanma direncinin arttigr tespit edilmistir. Kolofan katkili borlu
bilesiklerle emprenye edilen deney oOrneklerinde, kontrol drneklerine gore alev kaynakli
yanma (Fsc) sicakligi, yanma slresi ve agirlik kaybi oranlarinda diisiis goriilmiistiir. Kolofan
recinesi, ahsabin cinsine ve kullanim alanina bagli olarak borlu bilesikler i¢inde katki maddesi
olarak tercih edilebilir.
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1. Introduction

Requirement of protection of wood material was recognized centuries ago and diversity
of impregnation techniques was developed by this time (Ayar 2008). Impregnation can be
identified as process of embedding of chemical material into gaps of wood structure in order
to protect of wood material against fungus, insects, thermites, sea creatures beside
dimensional changings and fire (Ors and Keskin 2008). Within this context, organic and
inorganic boron compounds appeared as one of mostly preferable protective material on the
matter of protection of massive and wood based composite materials (Kartal and Imamura
2004).

Wood protection efficacy of borates against biological agents, flame retardancy, and
suitability to the environment is well known. Since borates can be applied to timber as water
based solutions, they are preferred economically as well. Even though they are highly mobile
in wood, boron compounds are widely used in timber preservation. Borates migrate in liquid
and increase the hygroscopicity of wood in damp conditions (Baysal et al. 2006).

Boron compounds gained importance due to its high impacts against to the biological
pesticides, diffusion abilities to wood materials, cheap and easy-obtainable features, low toxic
impact on mammals and increase combustion resistance of wood materials. However, usage
area of these minerals has been restricted to interior applications because of its low leaching
resistance against water in atmosphere conditions (Baysal 2003).

In Europe and many other parts of the world, CCA formulations are now being replaced
in the lower use classes by preservatives free of arsenic and chromium due to the concerns
related to the toxicity of these components. Borate-based preservatives should be taken into
account as an effective and safe-to-handle alternative (Mohareb 2005).

Formulations range from being a primarily boron-based formulation to a formulation
that contains some amount of boron. The overall efficacy of such compounds may rely more
on the other compounds than the borate itself. The advantages of boron preservatives may not
be retained as it will result in a change in the mechanism of action and mammalian toxicity
(Obanda et al. 2008).

Combustion retardant chemical materials used as impregnation material do not redound
wholly incombustible feature to the wood material. However, it can make flammability
difficult and retard spread out of flame after combustion started (Ors and Keskin 2001). When
impacts of impregnation and upper surface protection materials which are used to protect
wood raw materials against interior and exterior ambient (biotic, abiotic: fire etc.) on
combustion properties of wood are researched, varnishes applied after impregnation process
have no impact on combustion properties of test samples (Ors et al. 1999a).

Lowest mass lost for both of Brazil wood and South Pine samples treated with a mixture
of 5% of boric acid and borax solutions with water has been determines between 68.72% and
72.37%, however, borax solution ratio of 5% is the best efficient treatment to extend fire
period of wood (Temiz et al. 2008).

Temperature of decomposition by heat of hardwood woods is lower than coniferous
woods. This case comes from pentagon content of hardwood woods which is more sensitive
against heat (Ors and Keskin 2008).

Some acetone-carried consolidanted for water logged archaeological wood were tested
in order to evaluate treatments able to save time and energy. To evaluate the processes,
retention of impregnating products was measured; the results highlighted that natural and
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modified colophony treatments gave the most satisfactory results both in the maintenance of
shape. This fact was related to the high retention values of those products that occluded most
of the porosity including the microporosity of cell walls (Giachi et al. 2011).

In this study, determination of impacts of colophony used to increase retention amount
of boron compounds on Scots pine wood was aimed. Boron compounds are used as healthy
and domestic impregnation material but it dissolves in water. Due to this reason, it cannot be
used in industry heavily. Within this context, starting from the idea of retention amount of
boron compounds can be raised by adding colophony into impregnation liquid, impregnation
material produced in the laboratory has been applied into wood material by using dipping
method. After weight stabilization, combustion tests of wood samples have been carried out
in laboratory.

2. Material and Method

2.1. Materials
2.1.1. Woods

Scots pine (Pinus sylvestris Lipsky) wood was chosen randomly from timber merchants
of Ankara, Turkey. Special emphasis was given for the selection of the wood material.
Accordingly, non-deficient, proper, knotless, normally grown (without zone line, without
reaction wood and without decay, insect and fungi damages) wood materials were selected
according to TS 2476 (TSE 1976). Test samples selected from sapwood have an average air
density of 0.528 g/cm? and an annual ring width of 1.9 mm.

2.1.2. Boron compounds

Boric acid (BA) and Borax (BX) were obtained from Etibank—-Bandirna (Turkey) boric
and acid Factory. Composition of Boric acid (HsBOs) was 56.30% B203 43.70% H.O with a
molecular weight 61.83, density 1.435 g/cm® and melting point 171°C. Borax
(Na2B40O710H20) consists of 21.28% Na.O, 47.80% B»03, 30.92% H.O with a molecular
weight 291.35, density 1.815 g/cm?, melting point 741 °C (Ors et al. 2006).

2.1.3. Colophony

Colophony (C19H29COOH) was a transparent and Scots pine rosin which was made via
distilling tall oil. It dissolves in ether, alcohol, chloride hydrocarbon and other hydrocarbons.
Rosin obtained from pine trees via natural way contains 80% colophony and 20% turpentine.
As to content of colophony, it contains 90% rosin acids an 10% neutral matter. Moreover, it
was softened at 70-80 °C and it dissolved at 100-130 °C. Colophony had no negative impact
on human health. Colophony was identified as water repellent and combustion resistant in
industry (Under et al. 2001). Colophony was obtained from WSSFC — Wuzhou Sun Shine
Forestry and Chemicals from China.

2.1.4. Ethanol

Ethanol (CH3CH,OH) which was used as solvent in development of impregnation
material obtained from industry with the purity ratio of 96%. Its density was 789 kg/m?,
boiling point is 78.5 °C, freezing point is -114.5 °C and dissolves in water completely.
Ethanol was colourless and made of plant alcohol.

13



Keskin and Asci, Furniture and Wooden Material Research Journal, 2 (1), 11-22

2.1.5. Composition of impregnation material

Compositions of the new generation impregnation materials developed in laboratory
are shown in Table 1. Six different combination and contents of impregnation materials were
used to especially investigate resistance against combustion of wood material treated with
boron compounds in different concentrations.

Table 1. Composition of impregnation materials

COMPOSITION OF IMPREGNATION MATERIALS
I{/Inyt)r;reigl Borax Boric Acid Colophony Distilled Ethanol
Codes (NazB407-10H,0) (HsBOs3) (C19H20COOH) | water (H20) (C2H60)
(%) (%) (%) (%) (%)
El - 3 10 17 70
E2 3 - 10 17 70
E3 1.5 1.5 10 17 70
E4 3 - 97 -
E5 3 - 97
E6 1.5 1.5 - 97
C Control Samples un-impregnated

Colophony (C19H29COOH) that was natural resin and used widely in paint and adhesive
industries were added into this combination to increase retention capability of boron
compounds. Determined ratios during preparing different concentrations of impregnation
material were calculated according to results of pilot applications, determination of dispersion
ratios of colophony into ethanol and soluble amount of boron compounds into water. 70% of
total weight of impregnation material was ethanol and 10% was colophony. These ratios
provided clean and brilliant impregnation liquid without sludge. Furthermore, 3% of boron
compounds in this impregnation material completely dissolved into the liquid with no sludge.

2.2. Methods
2.2.1. Determination of density

Weights of impregnated samples were weighed through analytical balances with
sensitivity of £0.01g and volumes are calculated after measure of dimensions through digital
calliper with the sensitivity £0.01mm. Air-dry densities (812) were calculated using following
formula (1);

R ) (1)

V12 cm3

In this formula; M1z : weight at air-dry condition (g), V12 :volume at air-dry condition (cm?).

2.2.2. Preparation of test samples

Scots pine test samples obtained from industrial companies were shaped according to
the ASTM E 160-50 (ASTM 1975) principles using special equipment in Gazi University
Technology Faculty Department of Wood Products Industrial Engineering Laboratories. After
this process, best samples were reserved as test samples. Shapes and dimensions of test
samples to be used to combustion tests were shown in Fig. 1.
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13 mm
-

Figure 1. Dimensions of fire samples (R:13 x T:13 x L:76 mm)
2.2.2. Impregnation process

Scots pine wood samples were impregnated with boron compound doped colophony
by the method of medium-term dipping (24 hours) at room temperature according to ASTM D
1413 (ASTM 2005) and producers’ definition. Test samples at 10% moisture content were
kept for 24 hours in 5 litres volume bottles coded with number of related impregnation
material. Prepared test samples were put into these bottles sensitively and filled up prepared
impregnation materials. It was not allowed to air gaps in the covered bottles to provide full
contact of impregnation material to the test samples during impregnation process. Also, the
bottles tightly closed were shaken at periodic intervals in order to increase the impregnation
impact of the impregnated material. After impregnation process, test samples put on a table
vertically and leave to dry until its weights were stable. Moreover, the impregnation liquids
were kept in coded bottles.

Amount of impregnation material is calculated according to following formula;

Vn x N =Vt — 12844 cm®x 72 =924,76 cm®

1 cm?®=0.001 Liter — 92476 cm®=0.924 L

Volume of impregnation bottle =5 L

Im: 5-0.924 =4.076 L

Vn: Volume of test samples (R:13 x T:13 x L:76 mm)

N: Number of test samples

Vt: Total volume of test samples

Im: Amount of impregnation liquid needed for each of impregnation bottle

2.2.3. Data Analysis

Analysing of data gained from test samples was carried out using SPSS 22. ANOVA
analysis was applied for Flame Sourced Combustion (Fsc), Without Flame Source
Combustion (WFsc) data, weight loss and combustion period within the context fire test.
Moreover, Duncan test was applied among groups at the end of analysis in case of differences
are seen in order to test homogeneity of the groups.
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3. Results and Discussion
3.1. Retention quantities

Retention performance of developed impregnation material was investigated within the
context minimum, maximum, average retention amounts and standard deviation. Retention
amounts of impregnation material were shown in Table 2.

Table 2. Retention amounts of wood preservatives in Scots pine samples

Statistical Values El E2 E3 E4 E5 E6
Min (kg/m?®) 14.926 24.781 14.696 13.177 14.663 15.627
Max (kg/m?) 20.045 29.229 22.394 26.543 29.385 30.131
Mean (kg/m®) 17.070 26.584 17.424 19.293 21.334 20.605
Standard deviation (sd)  2.6585 2.3404 4.3110 6.7546 7.4573 8.2522
Number of tests (N) 3 3 3 3 3 3

Retention amounts showed that highest amount in terms of average retention amount
values were measured from test samples impregnated with E2 coded impregnation material
and test samples impregnated with E5 and E6 coded impregnation materials follow
respectively. This case can be explained with positive impact of colophony on retention
performance of borax and thus penetration of much more amount of impregnation materials to
the wood material.

Retention performance of colophony added impregnation materials were up to
composition of impregnation liquids which contain different percentages of boron
compounds. This case can be explained with compatibility of colophony with boron
compounds and its fast retention features that decrease penetration performance of
impregnation material during impregnation process which is dipping method. This is
preferred case when prevention of easy leaching of boron compounds from wood materials is
needed depending on usage area.

3.2. Combustion properties

Combustion resistance of materials was classified according to its usage area. While
using of wood material as heat resource, good combustion performance is determined through
indicators such as long combustion period, low ash amounts, high heat and light spread out,
etc. In industrial materials, this issue showed direct opposition. Best combustion resistance of
wood material to be used in industry means long combustion period, high ash amount, low
heat and light emission. In this study, longer combustion period, lower weight loss amount,
flame source combustion (Fsc) and without flame source combustion (WFsc) temperatures of
test samples according to control samples indicate better combustion resistance. In other
words, samples that fire in long period and sustain lower weight loss, have better combustion
resistance. In this section, data obtained from Scots Pine test samples used in combustion test
are investigated separately. Values of Fsc and WFsc temperatures, maximum, minimum and
average temperature values, mass loss amount and combustion period of test samples
according to the impregnation compositions were given in Table 3.

According to the data, lowest Fsc temperature was obtained from Scots Pine test
samples impregnated with E2 coded impregnation material (490.08 °C). While highest Fsc
temperature was investigated in impregnation free control samples, using boron compounds
and colophony addition could decrease Fsc temperature values in Scots Pine test samples as a
result of experiment. Fsc temperature values according to kind of impregnation composition
are given in Fig. 2.
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Table 3. Combustion values of pine samples according to the impregnation compositions

CombustionType Statistics El E2 E3 E4 E5 E6 C

X 520.58 490.08 529.66 507.41 52458 513.38 555,32
Fsc°C Sd 17.856  9.152 14375 5.343 4.006 14.435 28,765

Min 509.25 483.00 513.08 501.25 521.75 503.25 522,14

Max 541.16 500.41 538.58 510.66 529.16 529.91 573,25

X 574.05 610.28 59543 567.32 591.35 568.55 597,92
WFsc°C Sd 19.36 17.25 12.03 14.87 11.86 23.39 28,44

Min 561.84 59192 581.80 550.16 581.22 554.60 566,50

Max 596.38 626.18 604.60 576.45 604.40 59555 621,88
Weight Loss (%) 89.77 89.53 89.58 87.58 89.50 87.30 94.55
Combustion Period (min) 25.00 25.00 24.00 27.00 23.33 21.00 20.79

Flame Source Combustion (Fse)
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Figure 2. Fsc temperature values of Scots pine test samples according to impregnation

compositions

The lowest WFsc temperature values (550.16 °C) had been obtained from test samples
treated with E4 coded impregnation material when average WFsc temperature values of test
samples investigated. Impregnation materials coded E6 and E1 follow E4 respectively.
Altough lowest WFsc temperature values were obtained from E4 that contains Borax and
colophony free, according to (Uysal and Kurt 2005) Borax-Boric acid composition used as
fire retardant and/or inhibitor impregnation material provides better performance in Scots
Pine wood which is coniferous wood (Uysal and Kurt 2005). E6 shows almost equal
performance in comparison to E1 when lowest WFsc temperatures compared. WFsc
temperature values of pine test samples are shown in Fig. 3.
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Figure 3. WFsc combustion temperature values of Scots pine test samples according to
impregnation compositions
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Weight loss and combustion period were another factor on the issue determination of
combustion resistance of test samples after impregnation process. Weight loss ratios of test
samples according to impregnation compositions are given in Fig. 4.
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Figure 4. Weight loss ratios of Scots pine test samples according to impregnation
compositions

Depending on the data, highest weight loss ratios were investigated on control samples
which were not impregnated. As to investigation of combustion period of test samples, higher
combustion periods were investigated on impregnated test samples in comparison to control
samples, hence, impregnation process extends combustion period of test samples was
concluded. Combustion periods of Scots Pine test samples according to the impregnation
material compositions were given in Fig. 5.
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Figure 5. Combustion periods of test samples according to the impregnation material
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Fsc, WFsc, weight loss and combustion period values of Scots pine test samples were
investigated separately through Duncan test depending on ANOVA test and Sig values.
ANOVA results of test samples are given in Table 4.

Table 4. ANOVA results of test samples

FACTOR Ss df Ms Fv *SIG
Fsc(°C) Between Groups  7378.962 6 1229.82 5,095 0.006

Within Groups ~ 3379.399 14  241.386

Total 10758.36 20

WFsc(°|C)  Between Groups 4933296 6  822.216 2.270  0.097
Within Groups 5071.538 14 362.253

Total 10004.83 20
Weight Between Groups  101.500 6 16.917 21.417 0.000
Loss(g) Within Groups 11.058 14 0.790
Total 112,558 20
Period(min) Between Groups 90.736 6 15.123 3.907 0.017
Within Groups 54191 14 3.871
Total 144,928 20

Ss: Sum of squares, df: Degrees of freedom, Ms: Mean square, Fv: F value, SIG: Significance, *P < 0.05

When combustion resistance of Scots pine test samples impregnated with 6 different
impregnation materials investigated, significant differences could be seen among Fsc, weight
loss and combustion period values between groups. According to Fsc Duncan test results of
Scots Pine test samples, highest Fsc temperature values were investigated in control samples
while lowest Fsc temperature values were in test samples impregnated with E2 coded
impregnation material. Fsc Duncan test results of Scots Pine test samples were shown in
Table 5.

Table 5. Duncan test results for Fsc of Scots pine wood samples

Fsc(°C) Impregn_ation Subset for alpha = 0.05
Materials N 1 2 3

E2 3 490.08333
E4 3 507.41667 507.41667

Duncan® E6 3 513.38900 513.38900
El 3 520.58333
E5 3 524.58333
E3 3 529.66633  529.66633
C 3 555.32667
Sig. 102 133 .063

Means for groups in homogeneous subsets are displayed. a. Uses Harmonic Mean Sample Size = 3.000

The highest weight loss ratio values were investigated from Scots Pine control samples
(C) after combustion period. Conversely, lowest weight loss ratios were seen in Scots Pine
test samples impregnated with E6 coded impregnation material. Control samples were
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classified under separated homogeneity group. Weight loss Duncan test results of Scots Pine
test samples were shown in Table 6.

Table 6. Duncan test results for weight loss of Scots pine wood samples

Weight loss (g) Imna;igﬂi?son \ 1Subset for algha =0.05 -
E6 3 87.3000
E4 3 87.5867
E5 3 89.5067
E2 3 89.5300
Duncan® E3 3 89.5833
El 3 89.7733
C 3 94.550
Sig. 0.699 0.740 1.000

As to combustion period, lowest combustion period was determined in control samples
(C) while highest was in test samples impregnated with E4 coded impregnation material
which didn’t contain colophony additive. However, impregnation materials coded E1 and E2
extended combustion period of Scots Pine test samples as well. Duncan Test results for
combustion period of Scots Pine test samples were shown in Table 7.

Table 7. Duncan test results for combustion period of Scots pine wood samples

Coget;lij;élon Impregnation Subset for alpha = 0.05
(min) Materials N 1 2
C 3 20.79
E6 3 21.00
E5 3 23.33 23.33
E3 3 24.00 24.00
Duncan® El 3 25.00
E2 3 25.00
E4 3 27.00
Sig. 0.085 0.056

Colophony additive into boron compounds used as impregnation material increased
retention performance of impregnation material depending on content of boron compounds
and even develops combustion properties of wood and boron compounds. Colophony was
used as fire-resistant and water insulator for dry wood material (Under et al. 2001). Fsc
temperatures and weight loss ratios could be decreased; combustion period can be extended of
wood materials depending on content of impregnation material.

4. Conclusions

Boron compounds are clear and nontoxic impregnation materials for human health by
means of its chemical properties and impacts on nature. Major problem related to boron
compounds is low leaching resistance from wood material. Impacts of colophony addition
into impregnation materials on combustion properties of wood material were investigated.
Following results were concluded at the end of test;

e When impact of colophony additive on combustion resistance of boron compounds
investigated, Fsc temperatures of Scots pine samples can be decreased using colophony
additive depending on the kind of boron compound. The lowest Fsc temperatures
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(490.08 °C) were obtained from colophony additive impregnation material (E2)
according to control samples. Fsc temperature values can be decreased by means of
colophony additive into boron compounds.

WEFsc temperatures of colophony added impregnation materials were mostly higher than
impregnation materials which are composition of boron compounds, no colophony
additive. Although this case, lower WFsc temperatures were obtained from E1 and E3
coded impregnation materials (574.05 °C and 595.43 °C respectively) according to the
control samples (597.92 °C). Colophony addition can increase average WFsc
temperatures in comparison to impregnation materials without colophony. However,
WEFsc temperatures of impregnation materials with colophony still lower than control
samples’.

According to the test results, colophony added impregnation materials have lower
weight loss ratio values when compared with control samples. Using colophony in
impregnation of Scots Pine wood with boron compounds can increase combustion
resistance of wood material. On the contrary, weight loss ratio values of impregnation
materials untreated with colophony were significantly lower than treated compositions.
Lowest value of weight loss ratio was investigated on E6 coded impregnation material
(87.30%) while highest one on control samples (94.55%). Differences were found
statistically meaningful. Control samples were determined in divided in different
homogeneity group. Colophony addition may cause to negative impact of weight loss
ratios of test samples when the values obtained from colophony-added impregnation
materials compared with colophony free impregnation liquids which contain only boron
compounds.

Lowest combustion period was observed on control samples (20.79 min) while higher
combustion period was seen on samples impregnated with E2 coded impregnation
material (25.00 min). Colophony has positive impact on extending combustion period of
wood material. The highest combustion period was seen on E4 coded impregnation
material which does not contain colophony, but average values are proof of impact of
colophony on combustion period of Scots Pine wood.

Additive of colophony may be useful for increasing the against fire performance of
boron compounds Fsc and WFsc temperatures could be reduced through colophony
additive. On the other hand, performance of impregnation materials differs according to
its compositions and impregnation technique.

Protection performance of boron compounds used as impregnation material can be
strengthened through colophony addition in industrial material design.
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The importance of the vocational training centers in providing labor to the
furniture industry in Turkey

Bekir Cihad Bal*" "), Samet Artunal 2¢2, Fevzi Dumanoglu 2

Abstract

The furniture industry in Turkey has been expanding year by year. The amounts of
exports have increased every year since 2001. Turkish businessmen have gained excellent
experience in the steps of design, production, and sales. The value of Turkey’s exports of
furniture was $2,200,000 at the end of 2015. Even so, the furniture industry has some
important labor problems. Various educational institutions train students for furniture
industry, e.g., industrial vocational schools, vocational training centers, and vocational high
schools. But, adequate numbers of workers have not been provided to the furniture industry.
In this study, we investigated the importance of the vocational training centers in providing
workers for the furniture industry in Turkey. Some important data were collected concerning
the students over the last five years. These data were used to analyze the labor situation in the
furniture industry. The remarkable conclusion of the research is that the total number of
students dropped by approximately 50 % from year 2010 to 2014. In this context, the
furniture sector which already has staff shortage will likely go through tough times in finding
qualified personnel in the future.

Keywords: Furniture, labor, vocational training centers, apprenticeship training

Tiirkiye’de mobilya sektoriine isgiicii saglamada mesleki egitim
merkezlerinin 6nemi

Oz

Tirkiye’de mobilya endiistrisi yildan yila biiyiimektedir. 2001 yilindan beri her yil
thracat miktar1 artmaktadir. Tiirk is adamlari, tasarim, liretim ve satis alanlarinda Onemli
tecriibeler kazanmiglardir. 2015 yilmin sonunda, Tiirkiye’nin mobilya ihracat rakami 2 200
000%’dir. Buna ragmen, mobilya endiistrisinin bazi 6nemli ig¢i sorunlar1 vardir. Endiistri
meslek liseleri, mesleki egitim merkezleri ve meslek yiiksek okullar1 gibi gesitli egitim
kurumlar1 mobilya endiistrisi i¢in 6grenci yetistirmektedir. Fakat mobilya endstrisi icin
yeterli sayida is¢i saglanamamaktadir. Bu caligmada, Tiirkiye’de mobilya endiistrisi i¢in
eleman yetistiren mesleki egitim merkezlerinin énemi arastirilmistir.  Ogrencilerle ilgili son
bes yila ait bazi Onemli bilgiler toplanmistir. Bu bilgiler mobilya endiistrisindeki is¢i
durumunu analiz etmek i¢in kullanilmistir. Arastirmanin en dikkat c¢ekici sonucu ise, 2010
yilindan 2014 yilia toplam 6grenci sayisinin yaklasik olarak %50 oraninda azalmasidir. Bu
baglamda, zaten 6nemli derecede kalifiye personel a¢ig1 bulunan mobilya sektdriiniin ileriki
yillarda kalifiye personel bakimindan ¢ok daha zor bir doneme girecegi s6ylenebilir.

Anahtar Kelimeler: Mobilya, is giicii, mesleki egitim merkezleri, ¢iraklik egitimi
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1 Introduction

Vocational and technical training has been described as the activities - in a job field that
fulfils an individual’s needs - that facilitate the individual’s skills and conduct along with
personal development; enable the individual to contribute to the society by helping them
improve their personal skills. Unlike other training types, vocational training may be
conducted at places such as, school, factory and work place. The vocational training needs to
meet the required training standards no matter where or under whose supervision it is
executed. Thus, it was stated that the training and recruitment sectors need to cooperate with
each other (Anonym-a 2006).

Vocational and technical training is one of the most important steps for a country’s
economy. A workplace with qualified labor force will definitely be more successful than the
others. Furthermore, enlightening and educating the existing workforce at companies is an
important objective of the vocational training.

The furniture production and export business of Turkey has grown tremendously in
recent years. Istanbul, Ankara, izmir, Bursa and Kayseri are important centers in furniture
production and export. The top companies in the sector have ambitious targets. Their
objective is to increase the furniture export revenues to 10 million dollars by the year 2023
(Gorglig, 2013; Bal 2015; Kolutek and Bal 2017). However, there are some obstacles in their
way; among the biggest problems are the ongoing wars between Turkey’s neighbors,
international relations, the exchange rate policy in Turkey, Value-Added Tax (VAT), prices of
raw material and energy and lack of competent workers (Demirci 2005; Anonym-b 2011;
Anonym-c 2012). According the MOSDER, 30.000 personnel are needed in the sector.
Especially, upholstery workers, welders, sewing machine operators and CNC operators are in
demand (Gorgug, 2013). During the last 4 years, Syrian immigrants have played an important
role on labor force. Nevertheless, it was reported that this workforce might migrate back when
the civil war ends in Syria (Bal et al., 2015).

There are some vocational schools in Turkey that provide labor to the furniture sector.
Students graduated from Industrial Vocational High Schools, technical training centers,
vocational schools with degrees such as, furniture and decoration programs, furniture and
decoration and forest industrial engineering are most likely to find jobs in the furniture sector.
However, the demand to these schools that teach furniture has diminished because of the
changes in social life and the factors that affect the new generation’s job preferences. The
demand to furniture classes in the industrial vocational high schools, and furniture and
decoration classes at the vocational schools in Turkey have plummeted. Most of furniture and
decoration and forest industry classes were shut down since, there was not sufficient
enrollment (Kolutek and Bal 2017).

According to the 2009 data, there are 3 different levels of education at 36 fields of
professions. These are candidate for apprenticeship, apprentice and journeyman. The number
of elementary school students is 170.726, there are 14.109 students in middle schools, there
are 2.468 vocational high school graduates and there are 4.444 higher education students. The
number of students who earned a certificate: the number of graduates who earned a certificate
of qualified instructor is 22.959, certificate of mastership: 54.190, certificate of journeyman:
66.671 and the number of graduates who have earned a certificate to start a business is 6.853.
The total number of graduates who earned a certificate is 150.673. The number of instructors
at vocational training centers is 3.725 (Uygur 2009).

The Vocational Training Centers in Turkey used to serve as apprenticeship training
centers. The status of students at these centers is different than the other schools. This

24



Bal et al., Furniture and Wooden Material Research Journal, 2(1),23-29

research analyses the general status of the vocational training centers in terms of volatility in
the number of students in years; students’ field of occupation; level of education and age
groups.

2 Material and method

In this study, the changes in the number of students in vocational training centers
according to years, business areas, education levels and ages were examined in recent years,
in Turkey. For this purpose, the data were obtained from the Directorate General for Lifelong
Learning, affiliated to the Ministry of National Education. The data were obtained in the form
of an excel file. Numbers for each group were calculated and new charts were created. The
obtained data were grouped by years and histograms were drawn.

3 Results and Discussion

According to 2015 data, vocational courses are offered in many career fields at 337
vocational training centers in Turkey. Furniture making classes are offered in 5 career fields at
many vocational training centers. Upholstery courses are held at 57 different vocational
training locations; furniture frame production 3; furniture making 189; woodwork; furniture
and salesperson 6 (Anonym-d 2015). The figures 1, 2, 3 and 4 illustrate the number of
students attending classes at these training centers. The charts give information about the age
groups; the years they attended the courses; career fields and level of education.

Figure 1 shows the total number of students by years. As can be seen in the chart, the
number of participants in the courses dropped in the last 5 years. There were 4690 students in
furniture courses in the year 2010 in Turkey. Then, it dropped to 2.411 in 2014. The number
of students decreased approximately 50 %. Apparently, attendance to the vocational and
technical training centers will diminish in the future, if the student numbers continue to drop
at this rate. Moreover, the furniture sector may have difficulty in finding qualified labor.
Industrial vocational high schools are an important source of labor for furniture sector.
However, the numbers of students in furniture maker classes at the industrial vocational high
schools have decreased during the recent years. In addition, according to Furniture Study
Group Report in 10th Development Plan (Anonym-g,2015), considering the preferences of
candidates for furniture education in the last 15 years, it seems that university, college and
vocational high schools are preferred at the last place. It is thought that it will be beneficial to
make furniture vocational training attractive in solving the labor problem of the sector. In a
previous study, concerning this issue, It was determined that the students of vocational
training centers have some hopelessness problems (Deveci et al, 2011).

5000 1 4690
4500
4013

4000 7 3620 3640

3500 -
» 3000 -
t 2411
S J
8 2500
2
% 2000
&2
o
$ 1500 -
t
S 1000 -
f =
2 500 -
™=

o) . . . .
2010 2011 2012 2013 2014
Years

Figure 1. The total number of students by years at vocational and technical training centers
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The Syrian immigrants have had a significant effect on the furniture sector labor force
during the last 5 years. The Syrian immigrants who came to Turkey when the civil war began
in 2011 have begun working in career fields that match with their skills. One of the fields they
get jobs in, is the furniture sector. It is hard to determine a specific number since they do not
have social security. Moreover, it is hard to anticipate the number of immigrants who will go
back to Syria after the civil war has ended. According to a research, 60 % of the Syrian
immigrants working in the furniture sector in Kahramanmaras are planning to go back (Bal et
al., 2015).

The career fields at the vocational and training centers are furniture maker, upholstery,
furniture frame production, wood work, veneering, salesperson. Figure 2 illustrates the
number of students based on career fields. The chart shows that the most in demand job is
furniture making followed by Upholstery. According to Gorguc (2013), the most staff
shortage in furniture sector is in upholstery. It is important that students choose this field.
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Figure 2. The number of students based on career fields (FM: Furniture Making, MD:
Upholstery, FFP: Furniture Frame Production, WWV: Wood Work and Veneering, FSP:
Furniture Sales Person)

Figure 3 shows the total number of students attending the vocational training centers -
during the last 5 years - based on their level of education. The highest nhumber of students
attending the courses at the centers is elementary school graduates. However, the percentage
decrease between 2010 and 2014 was more than 50 %. Participants who have higher
education constitute a small number of the students at the vocational training centers. Their
total number in these five years is 5.
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Figure 3. The total number of students based on level of education

Figure 4 illustrates the number of students by age and the variation in numbers by years.
Overall, it can be seen that the highest number of students attending the classes are between
ages 15-22. The number of students who are 45 years old and older is noticeably low. The
reason is that the apprenticeship age in the legislation is minimum 15. The number of students
who are 45 years old and older is low because, they have not educated themselves about
furniture making up to now. However, the number of students who are 45 years and older has
increased between 2010 and 2014. The reason is that they can earn a certificate of masters and
they become eligible to hire apprentices.
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Figure 4. The total number of students by age
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In summary, the total number of students at vocational and technical training centers
reduces. But, reducing the number of students is not the only problem related to training
centers. There are some other problems. For example, Ucar and Ozerbas (2013) studied the
position of vocational education and training in the World and in Turkey, and determined that
the vocational education and training should be revised, the complaints of lectures about
vocational and technical education should be considered and vocational and technical
education should be improved in terms of efficiency. According to Binici and Ar1 (2004),
vocational and technical education system needs important reforms such as training of
lecturers at certain periods, updating curriculum programs, and changing the education
system. While these reforms are made, vocational and technical education models of different
countries should be investigated. In addition, Giileg and Adigiizel (2016) reported that
inadequate vocational training and skilled labor shortage are the important factors affected the
competitiveness of Turkish furniture sector in global market.

4  Conclusions

In this research, data on the history of vocational and technical training centers, general
status of the centers and their role in furniture sector labor have been compiled. According to
2015 data:

e Vocational courses are offered in many career fields at 337 vocational training
centers in Turkey.

e Furniture making classes are offered in 5 career fields at many vocational
training centers. The highest number of students is in furniture making.

e According to level of education, the highest number of students are elementary
school graduates who are 15 years and older.

e According to age groups, the highest number of students attending the courses is
between ages 15 and 22.

e The remarkable conclusion of the research is that the total number of students
dropped by approximately 50 % from year 2010 to 2014. In this context, the
furniture sector which already has staff shortage will likely go through tough
times in finding qualified personnel in the future.
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Mobilya iiretimi yapan kiiciik él¢ekli isletmelerin is saghgi ve giivenligine
y&nelik alg: diizeylerinin incelenmesi: Bilecik ili 6rnegi
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Oz

Is saghgi ve giivenligi, kisinin en temel hakki olan yasam hakkmin devam
ettirilebilmesi bakimindan bireyin ¢alisma ortaminda bulunan riskler ile giivensiz durum ve
davraniglardan korunmasina yonelik faaliyetleri kapsamaktadir. Biiylik riskler barimdiran
mobilya imalati sektoriinde, literatiire bakildiginda is saglig1 ve giivenligi bakimindan yeterli
diizeyde ¢alisma yapilmadigr goriilmektedir. Bu calismada, mobilya iiretiminde gorev alan
kisilerin ¢alistiklar isyerlerinde uygulanan is saghigi ve giivenligi ¢calismalarinin ne diizeyde
oldugu ve bunlara yonelik ¢oziimlerin neler olabilecegi konusu incelenmistir. Bu kapsamda;
Bilecik ilindeki mobilya iiretimi yapan kiiciik 6lgekli igyerlerinde calisan kisilerin, maruz
kaldig1 is kazalar1 ile bu kazalara bakis agilarinin ve ¢alismakta olduklari isyerlerinde is
saglig1 ve giivenligi agisindan yapilan faaliyetlerin yeterlilik diizeylerinin belirlenip; bunlarin
¢Oziimiine yonelik Onerilerin olusturulmasinin amaclandigi bu ¢alismadaki veriler, ¢alisanlara
uygulanan anket ¢alismasi ile elde edilmistir. Calisma sonucunda; is kazalarinin 6nlenmesi ya
da azaltilmasi i¢in igyerlerinde alinan Onlemler ile uyari isaret ve levhalarinin galisanlar
kismen korudugu; giivenli ¢alisma kilavuzu ve g¢aligma talimatlarinin calisan1 yeterince
koruyamadigi; yangin, acil durum ve ilkyardim ile ilgili alinan onlemlerin yeterli diizeyde
olmadig tespit edilmistir.

Anahtar kelimeler: Mobilya iiretimi, Is sagh@g ve giivenligi, Alg1 diizeyi, Bilecik ili
ornegi

Investigation of the perception levels of occupational health and safety in
small-scale enterprises making furniture production: Bilecik province

sample

Abstract

Occupational health and safety covers the activities of the individual in the working
environment to protect the right of life, which is the most basic right of the person, and the
activities to protect them from unsafe situations and behaviors. Considering the literature, it is
sent that there is not enough work in terms of occupational health and safety. In this study, the
level of occupational health and safety studies applied in the work places of people working
in furniture production and what can be the solutions for the mare examined. In this context;
Personnel working in small-scale establishments producing furniture in Bilecik province are
determined by their occupational accidents and their occupational health and safety in terms
of their occupational health and safety. The data in this study, which is intended to provide
suggestions for the solution of these problems, has been obtained by a questionnaire applied
to the employees. In the results of working; measures taken at work places to prevent or
reduce occupational accidents and warning signs and signs partially protect employees; safe
working manual and workingin structions cannot adequately protect the employee; fire,
emergency and first aid measures were not sufficient.

Keywords: Furniture production, Occupational health and safety, Perception level, Bilecik
province sample
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1. Giris

Is Saglig1 ve Giivenligi (ISG) ile ilgili calismalarm hedefi dncelikli olarak, is kazalarmnimn
onlenmesi seklinde algilanmaktadir. Tiirkiye’de ISG mevzuatinin uygulanmasi, 2014 yilina
kadar 50 ve daha fazla ¢alisani olan isyerlerini kapsamakla sinirli kaldigindan; kiigiik ve orta
Olcekli liretim yapan birgok isyerinde, ¢alisanlarin yaptiklari isten ve is ortamindan kaynakli
saglik ve giivenlik tehlikelerinden korunabilmeleri isyeri sahibinin inisiyatifine birakilmistir.
Is kazalarmin, isyeri biiyiikliiklerine gore dagilimi incelendiginde;cogunlugun kUgk
isyerlerinde oldugu gercegi goriilmektedir. Is giivenliginin saglanmasinda ileri teknoloji
kullanilmasi, otomasyona geg¢ilmesi, makinelerin standartlara uygun olmasi,makine
koruyucularmin takili olmasi ve yapilan ise uygun kisisel koruyucularin kullanilmasi
gerekmektedir.

Mobilya imalat1 sektorii, 26.12.2012 tarih ve 28509 sayili Resmi Gazetede yayimlanan
Is Saglig1 ve Giivenligine Iligkin Isyeri Tehlike Siflar1 Tebligine gore “tehlikeli” smiftaki
isyerleri arasinda yer almaktadir (CSGB, 2012).

Arseven (2004), sanayilesmedeki hizli gelisme ve isyerlerinde yeterli onlemlerin
alinmamasiyla artan is kazalar1 ve meslek hastaliklari, is sagligt ve giivenligine verilen
Oonemin arttigin1 vurgulamaktadir. Ford ve ark. (2011), @lisan giivenliginin, organizasyonun
yapisindan bagimsiz olarak, diger mesleklere gore, daha biiylik tehdit altinda olabilecegini;
geemiste mesleksel yaralanma riskinin ¢alisanin tutum ve aligkanliklart temelinde
degerlendirildigini, mevcut caligmalarin ise kisinin meslek ozelliklerinden bagimsiz olarak
Olciilen mesleksel tehlikelerle ilgili oldugunu ifade etmekte; calisanin mesleksel roliiniin,
beklenileni yapmast ve yaptigt isin dogasinda bulunan tehlikeler Olgiisiinde
genisletilebilecegini vurgulamaktadirlar. Simsek (2012), isle ilgili hastaliklari; isyerinde var
olan bircok nedensel faktdr ve baska risk faktorlerinin birlikte rol oynadigi, kompleks
hastaliklar olarak tanimlamakta ve hastalik etkeninin isyerinde olmasinin zorunlu olmadigini
belirtmektedir. Ayrica, yapilan isin hastalia neden oldugunu, agirlastirdigini, hizlandirdigini
ya da alevlendirdigini belirtmekte ve boylece ¢alisanin ¢alisma kapasitesinin azalabilecegini
One stirmektedir. Ayni olguda ayni sonuglar ¢gitkmasinin farkli nedenlere bagli olabilecegini,
isle ilgili hastaliklarin meslek hastaliklarina goére daha sik ve calisanlar kadar toplumun
genelinde de goriilebilecegini de belirtmektedir. Kalkan (2013), giinlimiiziin is diinyasinda
onemli bir rol oynayan ISG konusunu irdelemis olup; gegmisten giiniimiize yapilan
calismalari, bu alanda kilit basamak olan risk degerlendirme tekniklerini ve genel hali ile
uygulama sekillerini anlatmis, sektor alanina gore cok cesitli tehlikeli caligmalar1 ihtiva eden
bir mobilya {iretim isletmesinin déseme boliimiinde bu tekniklerin uygulamasini yapmuistir.
Turan (2013), ahsap malzemeden mobilya iiretimi yapan Ornek bir tesiste is faktorlerinden
kaynaklanan ¢evresel etkilerin, ¢alisan sagligi iizerinde olusturacagi etkileri tanimlamay1
amacladig1 ¢alismasinda; mobilya iiretiminin temel iiretim silireglerinde, ¢alisanin karsilastigi
saglik tehditlerini incelemis, calisan sagligina etki eden faktorlere ait i¢ ortam Ol¢limii
sonuclarindan ve kisisel maruziyet degerlerinden yararlanarak, calisanin hangi yolla saglik
zararina ugrayabilecegini tespit etmistir. Ayrica calisanlarin, ¢alisma ortamindaki etkiler ile
birlikte dis ortam kalitesinden de zarar gorebilecekleri gergeginden yola ¢ikarak sdz konusu
isletmenin atik su karakterizasyonu, baca gazi ve toz emisyonu ile kati atik tiirli ve miktarinin
da, cevre ve insan saghg iizerinde olusturabilecegi etkileri tespit etmistir. Gedik ve Ilhan
(2014), Sakarya ilinde faaliyette bulunan mobilya isletmelerinde ¢alisanlarin,is ortamlarinda
yasadiklar1 olumsuzluklari ve bu olumsuzluklardan kaynaklanan is kazasi ve meslek
hastaligina maruz kalma durumlarini analiz ettigi ¢alismalarinda; 2011 yili Haziran ayinda, 24
farkli isletmedeki 227 calisana anket uygulamistir. Calisma sonucunda; Sakarya ilinde,
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Tirkiye ortalamasindan daha yliksek oranda is kazasi ve meslek hastaligit meydana geldigini
belirlemislerdir. Bunun sebebinin, giiriiltii, ortam sicakligi, solunumla alinan gaz ve tozlar,
eskimis ya da bakimi1 yapilmamus el aletleri, kullanilan el aletlerinin/makinelerin bakimlarinin
diizenli yapilmamasi, diizensiz ve dagmik calisma ortami ve yetersiz uyar1 levhalarindan
kaynaklandigini tespit etmislerdir.

Birtekin (2015), Hatay ve Gaziantep illerinde ahsap isleri ve mobilya iiretimi yapilan
isletmelerde, is sagligt ve gilivenligi tedbirlerinin bilinebilirligini arastirdigi ¢alisma
sonucunda; calisanlarin %27'sinin kazaya maruz kaldigini, %10'unun Calisma ve Sosyal
Giivenlik Bakanligiin is saghigi ve giivenligi tedbirleri ile uyulmasi gereken kurallar ile ilgili
hi¢ bilgisi olmadigini, %62’sinin ise kismen bilgisi oldugunu tespit etmis; is kazalarinin
genelde is yerlerindeki elverigsiz ortam kosullarindan, yerlesim plani hatalarindan ve insan
faktorline ait yetersizliklerden, egitim ve denetim eksikliginden ya da biitiin bu faktorlerin
etkilesiminden ortaya ciktigini belirlemistir. Yine bu faktorlerin yaninda, is ortaminda
bulunan stresleri de dikkate almanin, neden sonug iliskileri agisindan Onemli oldugunu
vurgulamistir. Uygun (2015), mobilya sektoriinii is sagligt ve giivenligi agisindan inceledigi
caligmasinda; biri yerel pazarda, digeri uluslararasi pazarlarda faaliyet gosteren iki mobilya
isletmesinin, is sagligl ve gilivenligi kanununun ytriirliige girmesini takiben karsilastiklart is
kazalar1 agisindan incelemis ve iki isletme arasinda karsilastirma yapmistir. Yilmaz (2015),
calismasinda, Ankara ilinde faaliyet gésteren 9 mobilya firmasinda calisan 112 kisiyle anket
calismasi gerceklestirmistir. Bunun yaninda, Fine-Kinney Risk Degerlendirme Yontemini
kullanarak yaptig1 analizlerle, mobilya imalati yapan isletmelerdeki is giivenligi tedbirlerine
yonelik durum tespiti yapmistir. Yapilan calismalar sonucunda elde ettigi verileri dikkate
alarak degerlendirmeler yapmis ve oneriler sunmustur. Kog (2016), ¢alismasinda, &ncelikle
isle ilgili kas iskelet sistemi rahatsizliklarini ¢ok yonlii olarak ele almis, literatiirde yer alan
ergonomik risk degerlendirme metotlarina yer vermis ve mobilya imalatindaki ise bagli kas
iskelet sistemi sorunlarina deginmistir. Son olarak, tehlikeli smifta yer alan bir mobilya
fabrikasinda bunlarin uygulamasimi gergeklestirmistir. Ulay ve Engiir (2016), ISG
uygulamalarinin yillik maliyetinin ortaya konulmasi, mobilya sektoriindeki olumlu uygulama
orneklerinin yayginlastirilmas: ve bilgi eksikliklerinin acil olarak giderilmesini amagladigi
calismalarinda; masif mobilya iireten 6rnek bir isletmede kisisel koruyucu donanimlari satin
alma, gilivenlige yonelik bakim ve yasal is giivenligi egitimlerinin yillik maliyetlerini
belirlemistir. Sen ve Cinar (2017), mobilya yagam dongiisii kapsaminda, sektorde uygulanan
1§ glivenligi uygulamalarini, 1§ sagligi ve giivenligi sorunlarini; ¢alisma aliskanliklarini, is
kazalarini, meslek hastaliklarini ve ortak yonlerini incelemis, bu konular ile ilgili gzUmlerin
getirilmesini amaglamiglardir. Bu dogrultuda; mikro, kiigiik, orta ve biiylik 6l¢ekli mobilya
isletmelerine yonelik calisanlar ve yoneticiler i¢in iki farkli anket uygulamislardir. Calisma
sonuglara gore; is kazalarinin azalmasi ve meslek hastaliklarinin 6nlenmesi adina alinan
tedbirler ve egitimler i¢in isletmelerin biiyiimesi gerektigini, is saglig1 ve giivenligi i¢cin mikro
ve kiiciik isletmelerin birleserek; biliylimelerinin devlet tarafindan desteklenmesi gerektigini
vurgulamiglardir. Zor ve ark. (2017), Zonguldak ilinde faaliyette bulunan mobilya
isletmelerinde ¢alisanlarin, c¢alisma ortamlarinda yasadiklar1 olumsuzluklar ve bu
olumsuzluklardan kaynaklanan is kazasi ve meslek hastaliina maruz kalma durumlarini
analiz etmistir. Calisma sonucuna gore, calisanlarin; viicudun zorlanmasindan ileri gelen
incinmeler, kesici-batici alet kullanimindan ve c¢alisma ortamindaki giiriiltiiden en ¢ok
etkilendiklerini tespit etmistir. Isletmelerde, is giivenligi ve meslek hastaliklarina bagl olarak
ortaya ¢ikabilecek kaza ve kayiplarin en aza indirilmesinde is saglig1 ve giivenligine yonelik
sistemlerin gelistirilmesi, bunun yaninda is sagligi ve giivenligine yonelik risk analizlerinin
basaril bir bi¢imde ger¢eklestirilmesinin olduk¢a dnemli oldugunu belitmislerdir.
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Bu ¢alismada, Bilecik ilindeki mobilya iiretimi sektoriinde g¢alisan kisilerin, gorev
yapmakta olduklar1 isyerlerinde uygulanan is sagligi ve giivenligi ¢alismalarinin diizeyinin ve
bu konudaki sorunlarin belirlenerek; bunlara yonelik ¢6ziim Onerilerinin sunulmasi
amaglanmstir.

2. Materyal ve Metot

Bilecik ili mobilya endiistrisinde degisik kademelerde c¢alisan,tamamen tesadUfT
y&itemle seglen toplam 50 calisana anket uygulanmustir. Anket sonudari, SPSS 15.0
istatistik paket programi ile analiz edilmistir. S€&zkonusu ankette, katilimcilarin;

» Demografik cxellikleri,

« Is kazas1 gegirme durumlari ve sonuglari,

» Is kazas1 ve meslek hastaliklarini1 meydana getiren fiziksel tehlikeler,

+ Is kazasin1 meydana getirebilecek ¢alisma sartlari,

« Is kazasi ile ilgili galisma alaninda meydana gelen tehlikeler,

* Calisma ortamlarinda is kazalarina neden olabilecek olumsuzluklar
irdelenerek calisanlarin biling diizeyleri ele alinmistir.

Demografik ¢ellikler haricindeki sorularin tiimii besli likert tipi 6lgek kullanilarak
uygulanmis olup 1: Hi¢ katilmiyorum, 2: Katilmiyorum, 3: Kismen katiliyorum, 4:
Katiliyorum, 5: Tamamen katiliyorum seklinde ifade edilmektedir. Bu 6lgegin giivenilirligi
Cronbachalpha (o) katsayisi ile dl¢iilmiistiir.

3. Bulgular ve Tartisma

Calismaya konu olan isyerleri ile bu is yerlerinde calisan kisilerin yaslarina gore
dagilimi Cizelge 1°de verilmistir.

Cizelge 1.Calismaya konu olan igyerleri ile bu is yerlerinde ¢aliganlarin yaslarina gore dagilimi

. . Yas Arahd Isyerlerine Gire Toplam
Isyeri Ads 25-40 A0ve tzeri | 1825 15-18 14-15 Calisan Sayilar
2M  Yap: | Calisan Sayisi 4 2 1 1 0 8
Dekorasyon | Oram (%) 50.00 25.00 12.50 12.50 0.00 100.00
Demob Calisan Sayis1 4 2 1 0 0 7
Dekorasyon | Oram (%) 57.14 28.57 14.29 0.00 0.00 100.00
. Calisan Sayis1 3 2 1 0 0 6
Lila Dekor Orant (%) 50.00 33.33 16.67 0.00 0.00 100.00
Simetri Calisan Sayis1 4 1 1 0 0 6
Mobilya Orami (%) 66.67 16.67 16.67 0.00 0.00 100.00
Ege Calisan Sayis1 3] 1 1 1 0 6
Mobilya | Oram (%) 50.00 16.67 16.67 16.67 0.00 100.00
Kcksal Calisan Sayis1 4 0 0 0 0 4
Mobilya | Oram (%) 100.00 0.00 0.00 0.00 0.00 100.00
Filiz Calisan Sayist 2 1 0 0 0 3
Mobilya Orani (%) 66.67 33.33 0.00 0.00 0.00 100.00
Era Calisan Sayis1 2 1 0 0 0 3
Mobilya Oram (%) 66.67 33.33 0.00 0.00 0.00 100.00
Re-Ha Calisan Sayis1 3 0 0 0 0 3
Mobilya Oram (%) 100.00 0.00 0.00 0.00 0.00 100.00
Vira-Door | Cahisan Sayist 3 0 0 0 0 3
Mobilya Orani (%) 100.00 0.00 0.00 0.00 0.00 100.00
imparator | Calisan Sayisi 0 1 0 0 0 1
Mobilya Orami (%) 0.00 100.00 0.00 0.00 0.00 100.00
Yas Amh#g;rltan; Calisan Sayisi 32 11 5 2 0 50
Galisan Sayitars | Orant (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Cizelge 1’ec gore, arastirmaya katilan 11 firmadaki toplam 50 c¢alisandan, yaslar
bakimindan en yiiksek 25-40 yas grubu ile 2M Yapi Dekorasyon, Demob Dekorasyon,
Simetri Mobilya, Koksal Mobilya firmalarinda oldugu belirlenmistir. En disiik ise; 14-15 yas

grubunda oldugu ve bu yas araliginda higoir ¢alisan olmadigi belirlenmistir.

Calismaya konu olan isyerleri ile bu is yerlerinde ¢alisan kisilerin medeni durumlarina
gore dagilimi Cizelge 2’de verilmistir. Cizelge 2’ye gore, calisanlarin medeni durumlari

bakimindan en yiiksek 25-40 yas grubunda ve evli oldugu belirlenmistir.

Cizelge 2. Calismaya konu olan isyerleri ile bu is yerlerinde ¢aligsan kisilerin medeni

durumlarina gore dagilimi

d Yas Arahig
Medeni Durumu L Medeni Durumlarina Gire
25-40 40 ve Ueeri 18-25 15-18 14-15 Toplam Calisan Sayilars
Calisan Sayis1 | 25 10 0 0 0 35
Evli
Oram (%) 71.43 28.57 0.00 0.00 0.00 100.00
Calisan Sayis1 | 7 1 5 2 0 15
Bekar
Oram (%) 46.67 6.67 33.33 13.33 0.00 100.00
é‘ge A’”’#‘(’,‘;’,’;’rﬁ Calisan Sayist | 32 11 5 2 0 50
Calisan Sayilar
Oranit (%) 64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan igyerleri ile bu is yerlerinde c¢alisan kisilerin kalic1 saglik
durumlarima gore dagilim Cizelgesi 3’de verilmistir.Cizelge 3’e gore, g¢alisanlarin, kalici
saglik sorunu bakimindan en yiiksek 25-40 yas grubunda oldugu belirlenmistir.

Cizelge 3. Calismaya konu olan igyerleri ile bu is yerlerinde ¢alisan kisilerin kalic1 saglik

durumlarina gore dagilim

Kahat  Saglik  Sorunu Yas Arahd Kalict  Saghk  Sorunu
Var m? Durumlarina Gore
25-40 40 ve Ceeri 18-25 15-18 14-15 Toplam Calisan Sayilart
Cabsani > 1 5 2 0 50
Sayis1
Hayir
8/“;‘;“‘ 64.00 22.00 10.00 4.00 0.00 100.00
Cabisan | 0 0 0 0 0
Sayis1
Evet
8/2*)‘“‘ 0.00 0.00 0.00 0.00 0.00 0.00
Yas g"’“"" 32 11 5 2 0 50
Araliklarina sy
Gde Toplam @
Calisan Sayilart %) 64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan isyerleri ile bu is yerlerinde ¢alisan kisilerin bedensel engel
durumlarina gore dagilim Cizelgesi 4’te verilmistir. Buna gore, ¢alisanlarin, bedensel engel

durumu bakimindan en yiiksek 25-40 yas grubunda oldugu belirlenmistir.

34



Uguz ve ark., Mobilya ve Ahsap Malzeme Arastirmalar: Dergisi, 2(1),30-45

Cizelge 4. Calismaya konu olan isyerleri ile bu is yerlerinde ¢alisan kisilerin bedensel engel
durumlarina gore dagilimi

= Bedensel Engel
Yas Al’allgl Durumlarina Gore
Bedensel Engel Durumu Var mi? - Toplam Calisan
25-40 40 ve Ueeri | 18-25 15-18 14-15 Sayilart
Calisan Sayisi 32 11 5 2 0 50
Hayir
Oram (%) 64.00 22.00 10.00 4.00 0.00 100.00
Calisan Sayisi 0 0 0 0 0 0
Evet
Oram (%) 0.00 0.00 0.00 0.00 0.00 0.00
Yas Araliklarina Gore Toplam Calisan Sayist 32 1 5 2 0 50
Celpiavioy Orant (%) 64.00 | 22.00 10.00 |4.00 | 0.0 100.00

Calismaya konu olan igyerleri ile bu is yerlerinde ¢alisan kisilerin sigara kullanim
durumlaria gore dagilim Cizelgesi 5’de verilmistir. Buna gore, sigara kullanan ¢alisanlarin,
yas aralig1 bakimindan en yiiksek 25-40 yas grubunda yogunlastigi belirlenmistir.

Cizelge 5. Calismaya konu olan isyerleri ile bu is yerlerinde ¢alisan kisilerin sigara kullanim
durumlarina gére dagilimi

Sigara Kull o Yas Arahg Sigara Kullanim
anryor mu? --
25-40 | 40 ve Ceeri 1825 [15:18 | 1415 | e
Calisan Sayis1 24 10 8 0 0 37
Evet
Oram (%) 64.86 27.03 8.11 0.00 0.00 100.00
Calisan Sayis1 8 1 2 2 0 13
Haywr
Oram (%) 61.53 7.69 15.38 15.38 0.00 100.00
Yas Araliklarna  Gore Calisan Sayist 32 11 5) 2 0 50
Toplam Calisan Saydart | o4y (%) 64.00 | 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan isyerleri ile bu is yerlerinde calisan kisilerin sigara kullanim
adetlerine gore dagilim Cizelgesi 6°da verilmistir. Buna gore, c¢alisanlarin, yas araligi
bakimindan en yiiksek sigara kullanim sayisinin 25-40 yas grubunda yogunlastig
belirlenmistir.

Cizelge 6. Calismaya konu olan igyerleri ile bu is yerlerinde ¢alisan kisilerin sigara kullanim
sayilarina gore dagilimi

Si Kull S Yas Arahg Sigara  Kull S,
igara Kullanim Sayisi 5
8 Y 25-40 40ve tzeri | 18-25 15-18 14-15 ey 1 Cultsan
. Calisan Sayisi 12 3 0 0 0 15

Oram (%) 80.00 20.00 0.00 0.00 0.00 100.00
05 Calisan Sayisi 9 1 2 2 0 14

Oram (%) 64.29 7.14 14.29 14.29 0.00 100.00

. Calisan Sayisi 6 5 0 0 0 11

20 ve Ueeri

Oram (%) 54.55 45.45 0.00 0.00 0.00 100.00
10415 Calisan Sayisi 3 1 1 0 0 5

Oram (%) 60.00 20.00 20.00 0.00 0.00 100.00
e Calisan Sayisi 2 1 2 0 0 5)

Oram (%) 40.00 20.00 40.00 0.00 0.00 100.00
Yas  Araliklarma | Calisan Sayist 32 11 5 2 0 50
Gdre Toplam
Calisan Sayilani Orani (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan igyerleri ile bu is yerlerinde calisan kisilerin uzmanlik alanlarina
gore dagilim Cizelgesi 7’de verilmistir. Buna gore, g¢alisanlarin yas araligi bakimindan
uzmanlastig1 alanlar incelendiginde, en ¢ok 25-40 yas aralifindaki ¢alisanlarin oldugu ve
bunlarin birlestirme islemlerinde ¢alistigi goriilmiistiir.

Cizelge 7. Calismaya konu olan isyerleri ile bu is yerlerinde ¢alisan kisilerin uzmanlik
alanlarina gore dagilimi

YaS Arallg 1 Uzmanhk  Alanlarina Gore
Uzmanhik Alam 2540 | 40ve (zeri | 1825 | 1518 | 1415 | Toplam Calisan Sayiar:
Birlesti Calisan Sayisi 9 1 1 0 0 11
triestirme Oram (%) 8200 | 9.00 9.00 0.00 0.00 100.00
. Calisan Sayisi 8 2 0 0 0 10
Kaba K
abaesim Oram (%) 80.00 | 20.00 000 000 0.00 100.00
. . Calisan Sayisi 4 6 0 0 0 10
Teslimat ve Mont
TR Orami (%) 4000 | 60.00 000  |0.00 0.00 100.00
Di Calisan Sayisi 5 1 3 1 0 10
teer Oram (%) 50.00 | 10.00 3000 |10.00 |0.00 100.00
ince Kesim Calisan Sayisi 3 1 0 0 0 4
1
Oram (%) 7500 | 25.00 0.00 0.00 0.00 100.00
N Calisan Sayis1 2 0 0 1 0 3
Kenarve Y(e Kaplama ) o " o0) 6670 | 0.00 000 3330 |000 100.00
L Calisan Sayisi 1 0 0 0 0 1
U
styCeey Oram (%) 10000 | 0.00 000|000 0.00 1.00
. . Calisan Sayis1 0 0 1 0 0 1
Ambalaj ve Sevkiyat
mbalaj ve seviiya Orani (%) 0.00 0.00 100.00 | 0.00 0.00 100.00
Sekillendi Calisan Sayisi 0 0 0 0 0 0
crflendirme Oram (%) 0.00 0.00 0.00 0.00 0.00 0.00
Yas Araliklarina Gore Toplam Cah:?an Sayls’ 32 11 S 2 0 50
Calisan Saylar: Orant (%) 6400 | 22.00 1000 | 400 0.00 100.00

Calismaya konu olan igyerleri ile bu is yerlerinde ¢alisan kisilerin mesleki tecriibe
stirelerine gore dagilim Cizelgesi 8’de verilmistir. Buna gore, ¢alisanlarin yas aralig
bakimindan mesleki tecriibeleri incelendiginde en ¢ok 25-40 yas araligi ile 5-10 yil tecriibeli
oldugu gozlemlenmistir.

Cizelge 8. Calismaya konu olan igyerleri ile bu is yerlerinde ¢aligsan kisilerin mesleki tecriibe
sirelerine gore dagilimi

Yas Arahg Mesleki )
Mesleki Tecriibe (Y1l) - ;Zc?ath;'elenne Ca%c;s
25-40 40 ve Ueeri 18-25 15-18 14-15 sﬂ)’:l,m ¥
Cahsan |15 5 0 0 b s
5_10 Sasxncy
2“?“‘ 83.30 17.70 0.00 0.00 0.00 100.00
Calisan g g 0 0 0 6
10 ve Ueeri Saxnc
2”\““ 50.00 50.00 0.00 0.00 .00 .00
Cahsan 5 0 h h b 5
3-5 Clrrerrr
2”\"“ 75.00 0.00 12.50 12.50 0.00 100.00
Cabsan p 0 5 0 N 5
1-3 Sanc
2”\“" 10.00 0.00 60.00 0.00 0.00 [L00.00
Cahsan | 0 h h N 5
0-1 Qasncs
2”\"“ 33.33 0.00 B3.33 B3.33 0.00 100.00
1/
Yas Araliklarina Gore gf"l,{‘,ln 82 11 3 R 0 50
Toplam Calisan Sayilar Oran (%) 64.00 b2 00 ho.00 .00 b.00 00,00
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Calismaya konu olan igyerleri ile bu is yerlerinde calisan kisilerin simdiki is yerlerinde
calisma siirelerine gore dagilim Cizelgesi 9°da verilmistir. Buna gore, ¢alisanlarin yas araligi
bakimindan suan caligmakta olduklar1 isyerlerinde ¢alisma siirelerine gore dagilimi
incelendiginde en yiiksek calisan sayisinin 25-40 yas grubunda olduklart ve bu kisilerin 1-3
yil calistiklari tespit edilmistir.

Cizelge 9. Calismaya konu olan igyerleri ile bu isyerlerinde ¢alisan kisilerin simdiki is
yerlerinde caligsma siirelerine gére dagilimi

Suanki Isyerinde Calisma
Sllall ki isyerinde Callsma Yas Ara]]g] Siirelerine Giore Toplam Calisan
Siiresi (Yil) — Sayilart
25-40 40 ve eeri 18-25 15-18 14-15
Cabsan |1, 0 3 0 0 13
1-3 Sayis1
Orani (%) 76.92 0.00 23.08 0.00 0.00 100.00
Calisan | 7 1 2 2 0 12
0-1 Sayisi
Orani (%) 58.33 8.33 16.67 16.67 0.00 100.00
Cahsan | 7 0 0 0 1
5-10 Sayisi
Oram (%) 36.36 63.64 0.00 0.00 0.00 100.00
Calsan | 4 1 0 0 0 8
3-5 Sayisi
Oram (%) 87.50 12.50 0.00 0.00 0.00 100.00
Cahisan | 2 0 0 0 6
10 ve Ceeri Sayist
Oram (%) 66.67 33.33 0.00 0.00 0.00 100.00
Yas Araliklarina Cahsan 32 11 5 2 0 50
Gdre Toplam | Sayisl
Calisan Saydart Oram (%) 64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan igyerleri ile bu isyerlerinde ¢alisan kisilerin gUnlik ¢alisma
stirelerine gore dagilim Cizelgesi 10°da verilmistir. Buna gore, ¢alisanlarin yas araligi
bakimindan giinliik ¢alisma siirelerine gore en yiiksek calisan sayisinin 25-40 yas grubunda
olduklar1 ve bu kisilerin 6-9 saat calistiklar1 tespit edilmistir.

Cizelge 10. Calismaya konu olan igyerleri ile bu isyerlerinde ¢aligsan kisilerin gUnlik ¢alisma
stirelerine gore dagilimi

Giinlitk Calisma Siirelerine
Gunlik Calisma Siiresi Yas Arahg gvrel Toplam  Calisan
ayilart
(Saat) o .
25-40 40 ve Ueeri 18-25 15-18 14-15
Cahsan Sayisi 21 5 5 1 0 32
6-9
Oram (%) 65.63 15.63 15.63 311 0.00 100.00
Cahsan Sayisi |10 6 0 0 0 16
9-12
Oram (%) 62.50 37.50 0.00 0.00 0.00 100.00
Cahsan Sayisi |0 0 0 1 0 1
3-6
Oram (%) 0.00 0.00 0.00 100.00 0.00 100.00
Calisan Sayisi |1 0 0 0 0 1
0-3
Oram (%) 100.00 0.00 0.00 0.00 0.00 100.00
. Calisan Sayisi |0 0 0 0 0 0
12 ve Uzeri
Oram (%) 0.00 0.00 0.00 0.00 0.00 0.00
Yas  Araliklarina Cah;an Stlylsl 32 11 5 2 0 50
Gae Toplam
Calisan Saytlart | Qrani (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan isyerlerinde ¢alisan kisilerin is kazalarinin 6nlenmesi/azaltilmasi
icin alinan 6nlemlerinin giivenlik yeterliligi algisina gore dagilimi Cizelgesi 11°de verilmistir.
Buna gdre, katilimcilarin ¢ogunlugu (%52) kismen katiliyorum seklinde goriis bildirmistir.

Cizelge 11. Calisanlarin is kazalarinin 6nlenmesi/azaltilmasi i¢in alinan énlemlerinin
giivenlik yeterliligi algisina gére dagilimi

iS Kazalarimn Yas Arallgl 2 ! o Kazalartir;;:
(")nlenmesi/Azaltllmasn icin . Alnan  Onlemlerin  Giivenlik
Alman Onlemler Yeterlidir 25-40 40 ve Ueeri 18-25 15-18 14-15 Yeterliligi  Algisma  Gore
Toplam Calisan Sayilar
Calisan
Kismen Savin 15 7 3 1 0 26
Katihyorum | i (%) [57.70 26.92 1154 3.84 0.00 100.00
Calisan 13 1 2 0 0 16
Katiliyorum Sayisi
Oram (%) 81.25 6.25 12.50 0.00 0.00 100.00
o Calisan
Kesinlikle Sayisi 3 2 0 0 0 5
Katihyorum |y i (%) [60.00 40.00 0.00 0.00 0.00 100.00
Calisan 1 1 0 1 0 3
Katilmiyorum  [Say1st
Oram (%) 33.33 33.33 0.00 33.33 0 100.00
o Calisan
Kesinlikle Sayisi 0 0 0 0 0 0
Katilmiyorum |y @ (%) [0.00 0.00 0.00 0.00 0.00 100.00
Yas Araliklarina Gore Cahsan 32 11 5 2 0 50
Toplam Caligan Sayls’
Saytlart Orani (%)  |64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan
tutulmasimin giivenlik yeterliligi algisina gore dagilhim Cizelgesi 12.’de verilmistir. Buna g&e,
Qlisanlarin  ¢ogunlugu (%94°ti) olumlu yonde (katiliyorum ve kesinlikle katiliyorum)
seklinde goriis bildirmistir.

isyerlerinde c¢alisan kisilerin

elektrik panosunun kilitli

Cizelge 12. Calisanlarin elektrik panosunun kilitli tutulmasimin giivenlik yeterliligi algisina
gore dagilimi

Elektrik Panosunun Kilitli
Elektrik Panosunun Kilitli Yas Aralig Tutulmasmt.r.t Giivenlik Yeterliligi
Tutulmasi1 Olas1 Risklere ‘;’g';":“ Gore Toplam Calisan
Karsi Beni Korumaktadir - aplant
25-40 40 ve Ceeri ‘18-25 15-18 14-15

Cabsan 4 6 3 2 0 24
Katiliyorum  |S3Y18!

Oram (%) |54.17 25.00 12.50 8.33 0.00 100.00

Calisan
Kesinlikle  |Sayis 16 > 2 0 0 23
Kathyorum 1, (%)  |69.57 2173 8.70 0.00 0.00 100.00

Cahsan
Kismen - 3 0 0 0 0 3
Katihyorum 1, omi (%)  |100.00 0.00 0.00 0.00 0.00 100.00

Cabsan 0 0 0 0 0
Katilmiyorum |[S2Y18!

Oram (%) [0.00 0.00 0.00 0.00 0.00 0.00

Calisan
Kesinlikle  |Sayis 0 0 0 0 0 0
Katlmiyorum 1, . (%) ]0.00 0.00 0.00 0.00 0.00 0.00
Yas Araliklarina Cahsan 32 11 5 2 0 50
Gae  Toplam|Sayist
Calisan Saydart | Orani (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan isyerlerinde calisan kisilerin, elektrikli alet ve makinelere ait
calisma kilavuzlarinin/talimatlarinin giivenlik yeterliligi algisina gore dagilim Cizelgesi 13’de
verilmigtir. Buna gde, calisanlarin cogunlugu (%46) olumsuz yonde (katilmiyorum ve
kesinlikle katilmiyorum), %26°’s1 da kismen katiltyorum seklinde goriis bildirmistir.

Cizelge 13. Calisanlarin elektrikli alet ve makinelere ait ¢alisma kilavuzlarimin/talimatlarinin
giivenlik yeterliligi algisina gore dagilimi

Elektrikli Alet ve Makinelere ait|yag Arahg Elektrikli Alet ve Makinelere ait
Calisma Kilavuzlari/Talimatlar Caligma .

. e . . . Kulavuzlarimin/Talimatlarinin
Giivenligim i¢in Yeterli| 2540 40 ve (eeri  |18-25 15-18 14-15 Giivenlik Yeterliligi Algisma Gore
DLzeydedlr Toplam Calisan Sayilar

Calisan Sayis1 (13 6 0 1 0 20
Katilmiyorum

Oram (%) 65.00 30.00 0.00 5.00 0.00 100.00
Kismen Calisan Sayis1 (9 2 2 0 0 13
Katiiyorum Oram (%) 69.22 15.39 15.39 0.00 0.00 100.00

Calisan Sayis1 (4 2 2 1 0 9
Katiliyorum

Oram (%) 44.45 22.22 22.22 11.11 0.00 100.00
Kesinlikle Calisan Sayis1 |4 0 1 0 0 5
Katihyorum  |Qran; (%) 80.00 0.00 20.00 0.00 0.00 100.00
Kesinlikle Calisan Sayis1 |2 1 0 0 0 8
Katilmiyorum | Qram (%) 66.67 33.33 0.00 0.00 0.00 100.00
Yas Araliklarina Gire| Caligan Sayist |32 11 5 2 0 50
Toplam Calisan
Sayiart Orant (%) 64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan is yerlerinde ¢alisan kisilerin bakim/onarim ¢alismalarinda ana
panodan elektrigin kesilmesinin gilivenlik yeterliligi algisina gore dagilim Cizelgesi 14’de
verilmistir. Buna g&e, ¢alisanlarin cogunlugu (%90) olumlu yonde (katiliyorum ve kesinlikle
katiliyorum) goriis bildirmislerdir.

Cizelge 14. Calisanlarin bakim/onarim ¢aligmalarinda ana panodan elektrigin kesilmesinin
giivenlik yeterliligi algisina gore dagilimi

. Bakim/O
Bakim/Onarim Cahsmalarinda|Y2$ Araligi CZI:ZZ::IZZZZ: Ana
Ana Panodan Elektrigin Panodan Elektrigin
Kesilmesi Olas1 Risklere Karsi|o5 40 40 ve tzeri  |18-25 15-18 14-15 Kesilmesinin - Givenlik
Beni Korumaktadir Yeterliligi Algisina Gore
Toplam Calisan Sayilart

Kesinlikle Calisan Sayis1 |20 8 2 2 0 32
Katthyorum  \grap; (%) (62,50 25.00 6.25 6.25 0.00 100.00

Calisan Sayis1 |10 1 2 0 0 13
Katiliyorum

Oram (%) 76.92 7.69 15.39 0.00 0.00 100.00
Kasmen Calisan Sayis1 |1 1 1 0 0 8
Katihyorum a5, (%) [33.33 33.33 33.33 0.00 0.00 100.00

Calisan Sayist |1 1 0 0 0 2
Katilmiyorum

Oram (%) 50.00 50.00 0.00 0.00 0.00 100.00
Kesinlikle Calisan Sayisi |0 0 0 0 0 0
Katlmiyorum 16,50, (%) 0.00 0.00 0.00 0.00 0.00 0.00
Yas  Araliklarina|Calisan Sayist |32 11 5 2 0 50
G@e Toplam
Calisan Sayilart | Orant (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan is yerlerinde ¢alisan kisilerin bakim/onarim c¢alismalarinda
konulan uyar1 isaret ve levhalarinin giivenlik yeterliligi algisina gore dagilimi Cizelge 15.°te
verilmistir. Buna g&e, katilimcilarin %42°si kismen katiliyorum, %22°si  kesinlikle
katiliyorum,%20’si katiliyorum seklinde olumlu goriis bildirmistir.

Cizelge 15. Calisanlarin bakim/onarim ¢alismalarinda konulan uyari isaret ve levhalarinin
giivenlik yeterliligi algisina gore dagilimi

Bakim/Onarim  Cahsmalarinda Yas Arahg Bakim/Onarim
Konulan Uyan i§ar9t ve g‘an I ar;’tm:e chhi’[,:::::Z
Levhalar1  Giivenligim  i¢inpg_g0) Mo ve Ceeri 18-25 15-18 14-15 Giventik Yeterli Algsina
Yeterli Dizeydedir Gire Toplam Calisan Sayilart
Calisan
Kismen Sayise 13 5 3 0 0 21
Kathyorum ) o (%) |61.9% 23.8% 14.3% 0.0% 0.00 100.0%
Calisan
Kesinlikle Saysi 7 2 1 1 0 1
Katihyorum ) ot (%) |63.6% 18.2% 9.1% 9.1% 0.00 100.0%
Cellgan 2 1 0 0 10
Katiliyorum Sayisi
Oram (%) |70.0% 20.0% 10.0% 0.0% 0.00 100.0%
Calisan | 2 0 1 0 8
Katilmiyorum  |Say1st
Oram (%) |62.5% 25.0% 0.0% 12.5% 0.00 100.0%
L Calisan
Kesinlikle Sayisi 0 0 0 0 0 0
Katlmiyorum {6y @ o (%) |0.00 0.00 0.00 0.00 0.00 0.00
Yas  Araliklarina Calisan 32 11 5 2 0 50
Gare Toplam Sayist
Caligan Saydart | Orani (%) |64.0% 22.0% 10.0% 4.0% 0.00 100.0%

Calismaya konu olan isyerlerinde calisan kisilerin bakim/onarim c¢alismalarina ait
calisma kilavuzlarinin/talimatlarinin giivenlik yeterliligi algisina gére dagilimi Cizelge 16°da
verilmistir. Buna gde, katilimeilarin % 52°si olumsuz yonde (katilmiyorum ve kesinlikle
katilmiyorum), %281 de kismen katiliryorum goriis bildirmistir.

Cizelge 16. Calisanlarin bakim/onarim ¢alismalarina ait ¢alisma kilavuzlarinin /talimatlarinin
giivenlik yeterliligi algisina gore dagilimi

5 Bakim/O; smalarmna ai
Balim/Onarim ~ Cal larna  ait Yas Arallgl Czh:zm narim Calismalarina ait
Calisma Kilavuzlary/Talimatlar: . Kilavuzlarimn/Talimatlarinin
Giivenligim icin Yeterli Diizeydedir |25-40 40 ve (eeri  [18-25 15-18 14-15 Giivenlik  Yeterliligi  Algisina
Gore Toplam Calisan Sayilar:

Cabsan )5 7 3 1 0 24
Katilmiyorum Sayisi

Oram (%) |54.16 29.17 12.50 4.17 0.00 100.00

alisan

Kasmen gaylil 9 4 1 0 0 14
Katiyorum Orami (%) |64.29 2857 7.14 0.00 0.00 100.00

Cabsan 0 0 1 0 5
Katiliyorum Sayisi

Oram (%) |80.00 0.00 0.00 20.00 0.00 100.00

alisan

Kesinlikle Say,il 4 0 1 0 0 5
Katiyorum Oram (%) |80.00 0.00 20.00 0.00 0.00 100.00

Cahisan
Kesinlikle o 2 0 0 0 0 2
Katilmiyorum |, (%)  |100.00 0.00 0.00 0.00 0.00 100.00
Yas Araliklarina Gire Cahsan 32 11 5 2 0 50
Toplam Caligan Sayist
Sayilart Orant (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan

igyerlerinde calisan kisilerin makine ve ekipmanlarin

ayar/bakim/onarim caligmalarinda giivenlik yeterliligi algisina gore dagilimi Cizelge 17°de
verilmistir. Buna g&e, katilimcilarin % 96’s1 olumlu yonde goriis bildirmistir.

Cizelge 17. Calisanlarin makine ve ekipmanlarin ayar/bakim/onarim ¢alismalarinda giivenlik
yeterliligi algisina gore dagilimi

Makine ve Ekipmanlarin - Makine ve Ekipmanlarin
Ayar/Bakim/Onarim Yas Arallgl Ayar/Bakim/Onarim Ca[t;:na[armda
alismalar Yapilirken . . Giivenlik  Yeterliligi Al Go
Cansmaart Endisesi|25-40 40ve tzeri  |18-25 15-18 14-15 Toplam Calisan Saylars
Calisan
Kesinlikle  |Savaey |22 8 L L Y &0
Katihiyorum 2”;"“ 72.50 22.50 250 250 0.00 100.00
0
Calisan |, 2 3 1 0 8
Katiliyorum %axm
(Or?“‘ 25.00 25.00 37.50 12.50 0.00 100.00
(0]
Calisan
Kismen Savisi 1 0 1 0 0 2
Katliyorum 2/”‘““ 50.00 0.00 50.00 0.00 0.00 100.00
0
Cabsan o 0 0 0 0 0
Katilmiyorum ?)avm
(Or?‘“ 0.00 0.00 0.00 0.00 0.00 0.00
0
Calisan
Kesinlikle  |Savie |0 v . . 0 0
Katilmiyorum 2”)"“ 0.00 0.00 0.00 0.00 0.00 0.00
0
Yas Araliklarina Cahsan 32 11 5 2 0 50
Gare  Toplam[Saviss
Cahigan Sayilar (OO/W‘lm 64.00 22.00 10.00 4.00 0.00 100.00
0
Calismaya konu olan isyerlerinde ¢alisan kisilerin makine ve ekipmanlarin

ayar/bakim/onarim calismalarina ait calisma kilavuzlarinin/talimatlarinin giivenlik yeterliligi
algisina gore dagilim Cizelge 18’de verilmistir. Buna g&e, katilimcilarin %44’ kismen
katiliyorum, %32’si katiliyorum, %12’si ise katilmiyorum seklinde goriis bildirmistir. Kismen
katiliyorum diyen grup 25-40 yas araligindadir.

Cizelge 18.  Calisanlarin makine ve ekipmanlarin ayar/bakim/onarim ¢alismalarina ait
calisma kilavuzlarinin/talimatlarinin giivenlik yeterliligi algisina gore dagilimi
o Makin Ve Ekipmanlarin
Makine ve Ekipmanlarin Yas Arallgl Ayl;r'/B(;Iklm/Otfanm Cal’f;m‘:zla:u'm
Ayar/Bakim/Onarim Cahsmalarna ait ait. Calisma . Kt!avuzlaru}tf/I
e S " 25.40 dveleri 1825|1518 |1eas | Gheld il
Sayilart
Cahisan
Kismen Savin h7 h 0 il 0 p2
Katihyorum {0y (%) [17.27 18.18 D.00 .55 0.00 100.00
Cabsan 5 D 0 0 16
Katiliyorum  |Say1st
Oram (%) 56.25 B1.25 12.50 0.00 0.00 100.00
Calisan 0 1 D 1 0 6
Katilmiyorum |Say1st
Oram (%) B3.33 16.67 33.33 16.67 0.00 100.00
Calisan
Kesinlikle  |Sayis: g L L o 0 b
Katilmiyorum ) (%)  0.00 20.00 00.00 0.00 0.00 100.00
Calisan
Kesinlikle  |Sayist L 0 0 0 0 t
Kathyorum {0 . (%) [100.00 0.00 0.00 0.00 0.00 100.00
Yas Araliklarina|Calisan Sayisi 32 L1 b R 0 60
G@e Toplam
Calisan Sayilart |Orani (%) 64.00 22.00 10.00 .00 0.00 [.00.00
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Calismaya konu olan is yerlerinde calisan kisilerin makine koruyucularinin takili ve
saglam durumda bulunmasinin giivenlik yeterliligi algisina gore dagilim Cizelge 19°da
verilmigtir. Buna gore, katilimcilarin % 70’1t olumlu ydnde(katiliyorum ve kesinlikle
katiliyorum), %281 de kismen katiliyorum seklinde goriis bildirmistir.

Cizelge 19. Calisanlarin makine koruyucularinin takili ve saglam durumda bulunmasinin
giivenlik yeterliligi algisina gore dagilimi

3 Makine K lar
Makine Koruyucularinin Yag Arabf TaL}aZu :!uymfszgzzz
Takih ve Saglam Durumda Durumda  Bulunmasinin
Bulunmast Olasi Risklere|25.40 40ve Ugeri 1825 15-18 14-15 Giivenlik Yeterliligi
Kars1 Beni Korumaktadir Algisina  Gére  Toplam
Calisan Sayilart
Calisan
Katiliyorum  [Sayis1 4 £ & L =
Oram (%) [50.00 22.22 16.67 11.11 0.00 100.00
alisan
Kesinlikle gay,il 12 3 2 0 0 17
Katihyorum |y oot (%) 70.59 17.65 1176 0.00 0.00 100.00
alisan
RS gayf;l 11 3 0 0 0 14
Katihyorum |y ot (%) |78.57 2143 0.00 0.00 0.00 100.00
Cahisan |, 1 0 0 0 1
Katilmiyorum Sayisi
Oram (%) |0.00 100.00 0.00 0.00 0.00 100.00
alisan
Kesinlikle gay,; 0 0 0 0 0 0
Katlmiyorum |y o (%) |0.00 0.00 0.00 0.00 0.00 0.00
Yas Araliklarna) C@lsan 32 11 5 2 0 50
Gare Toplam Sayist
Calisan Sayart |Qrani (%) |64.00 22.00 10.00 4.00 0.00 100.00

Calismaya konu olan is yerlerinde duman detektdrii bulunmasinin giivenlik yeterliligi
algisina gore dagilim Cizelge 20’de verilmistir. Buna g&e, katilimcilarin %62’si olumlu
(katiliyorum ve kesinlikle katiliyorum), %14’ de kismen katiliyorum seklinde goriis

bildirmistir.
Cizelge 20. isyerlerinde duman detektorii bulunmasinin giivenlik yeterliligi algisina gore dagilimi
T 5 Duman Detekt&rQ
Duman Detektoriiniin Bulunmasi Olasi| Yas Arahgi Bulu L
Yangin Riskine Karsi Beni ull Giivenlik
g $ CTari Yeterliligi Algisina Gore
Korumaktadir 25-40 40 ve Ueeri  |18-25 15-18 14-15 ctertiitgt Atg
Toplam Calisan Sayilar
Kesinlikle Calisan Sayis1 11 2 2 1 0 16
Katihyorum | Qram (%) 68.75 12.50 12.50 6.25 0.00 100.00
Calisan Sayis1 8 4 2 1 0 15
Katiliyorum
Oram (%) 53.33 26.67 13.33 6.67 0.00 100.00
Kismen Calisan Sayist 3 3 1 0 0 7
Katiiyorum Oram (%) 42.85 42.85 14.30 0.00 0.00 100.00
Kesinlikle Calisan Sayist 5 1 0 0 0 6
Katilmyorum | Qram (%) 83.33 16.67 0.00 0.00 0.00 100.00
Calisan Sayis1 5) 1 0 0 0 6
Katilmiyorum
Oram (%) 83.33 16.67 0.00 0.00 0.00 100.00
Yas  Araliklarima|Caligan Sayist 32 11 5 2 0 50
G@e Toplam
Calisan Sayidar:  |Orani (%) 64.00 22.00 10.00 4.00 0.00 100.00
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Calismaya konu olan is yerlerindeyangin tatbikatlariin sikliginin giivenlik yeterliligi
algisina gore dagilim Cizelgesi 21°de verilmistir. Buna g&e, katilimcilarin % 70’1 olumsuz
yonde (katilmiyorum ve kesinlikle katilmiyorum),% 26°s1 da kismen katiliyorum seklinde

goriis bildirmistir.

Cizelge 21. Isyerlerinde yangin tatbikatlarinin sikhiginin giivenlik yeterliligi algisma gore dagilimi

Yangin Tatbikatlarinin Yas Arahig1 Yangfn Tatbikat.l.artm_n
Siklig - Stkliginin Giwvenlik
1khig1 Olas1 Yangin Riskine i recs ..
Karsi Beni Korumaktadir | 25-40 40ve Ugeri  |18-25 15-18 14-15 Yeterliligi Algisina Gére

Toplam Caligsan Sayilar
Cahsan 1,4 9 2 0 0 24
Katilmiyorum |Sayist
Oram (%) 54.17 37.50 8.33 0.00 0.00 100.00
Calisan
Kismen Sayen 10 1 2 0 0 13
Katihyorum |, o (%)  |76.92 7.6 15.39 0.00 0.00 100.00
o Calisan
Kesinlikle Sayist 8 1 1 1 0 11
Katlmiyorum |y o (%) |72.70 9.10 9.10 9.10 0.00 100.00
Cahsan 1, 0 0 1 0 1
Katihyorum  |Sayist
Oram (%) 0.00 0.00 0.00 100.00 0.00 100.00
o Cahsan
Kesinlikle Sayist 1 0 0 0 0 1
Katihyorum |, o (%)  |100.00 0.00 0.00 0.00 0.00 100.00
Yas Calisan
Araliklarina  |Sayist 32 1 5 2 0 50
Gd&e Toplam
Calisan Oranit (%) 64.00 22.00 10.00 4.00 0.00 100.00
Sayilart

Calismaya konu olan igyerlerindekiilkyardimcilarin bilgi ve donaniminin giivenlik
yeterliligi algisina gore dagilim Cizelgesi 22.’de verilmistir. Buna g&e, katilimcilarin %30’u
kismen katiliyorum, %30’u katilmiyorum, %16°s1 kesinlikle katiliyorum, %14’ kesinlikle

katilmiyorum, %10’u da katiliyorum seklinde goriis bildirmistir.

Cizelge 22. Isyerlerindekiilkyardimcilarin bilgi ve donanimini giivenlik yeterliligi algisina

gae dagilimi

fikyardimeilarin  Bilgi ve|Yas Arahg Ilkyardimcilarm B’.{é"i ve
Donammu Giivenligim igin {veri l;’\eterlilig'i AlgtsmfuveG':'){iI'le‘
Yeterlidir 25-40 40 ve Ceeri 18-25 15-18 14-15 Toplam Calisan Sayilart
Calisan
Kismen Savn 4 2 0 0 15
Katihyorum ;- o1 (%) 60.00 26.67 13.33 0.00 0.00 100.00
Cahsan 5 3 1 0 15
Katilmiyorum Sayisi
Oram (%) [40.00 33.33 20.00 6.67 0.00 100.00
o Calisan
Kesinlikle Sayisi 1 0 0 0 8
Katihyorum |, ot (%) 87.50 12.50 0.00 0.00 0.00 100.00
o Calisan
Kesinlikle Sayisi 1 0 0 0 7
Katilmiyorum |, o (%) |85.71 14.29 0.00 0.00 0.00 100.00
Calisan 0 0 1 0 5
Katihyorum Sayisi
Oram (%) |80.00 0.00 0.00 20.00 0.00 100.00
Yas Araliklarina Calisan 32 11 5 2 0 50
Gd@e Toplam Sayist
Calisan Sayart |Qrani (%) |64.00 22.00 10.00 4.00 0.00 100.00
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4. Sonudgar ve Oneriler

Bilecik ilindeki kii¢iik 6l¢ekli mobilya tiretimi yapan isyerlerinde calisan kisilerin
maruz kaldigi is kazalari ile bu kazalara bakis agilarinin ve ¢alismakta olduklar1 isyerlerinde is
saghigr ve giivenligi acgisindan yapilan faaliyetlerin yeterlilik diizeylerinin belirlenmesine
y&nelik elde edilen sonudara g&e;

e Calisanlar yaslarina gore kategorize edildiginde agirlikli olarak 25-40 yas araliinda
oldugu, sigara kullanim durumuna gore kategorize edildiginde ise bUyik
cogunlugunun sigara kullandigi,

e Isyerlerinde gorevli ilkyardim personelinin bilgi ve donanim agisindan eksikliklerinin
oldugu,

e Acil durum ve yangin tatbikatlarinin yetersiz oldugu,

e Uyan isaret ve levhalarn ile ¢alisma kilavuzlart ve talimatlarinin  giivenlik
gereksinimlerini tam olarak karsilayamadigi belirlenmistir.

Bu bilgiler 1s181nda su onerilerde bulunulabilir:

e Isyerlerinde gorev yapan ilk yardimcilara, periyodik olarak egitimler verilerek
ilkyardim malzemelerini kaza aninda etkin bigimde kullanmalar1 saglanmalidir.

e Isyerinde olast risklere karst tiim calisanlar uyarilmali, egitilmeli ve
bilin¢lendirilmelidir. I giivenligi uzmani tarafindan isletme icinde siirekli denetimler
yapilmal1 ve bunlar periyodik raporlar halinde iist yonetime sunulmalidir.

e Sigara kullanim1 kisinin kendi sagligini tehdit etmekle kalmayip, ¢evresindeki kisiler
icin de toplumsal bir sorun haline gelmistir. Bu durum, 6zellikle isyerlerinde is
kazalarmi ve meslek hastaliklarini artirdigr gibi kisiyi zamanla ¢esitli sigara
kullanimindan kaynakli saglik sorunlarina maruz biraktigi icin ¢alisma verimini de
diisirmektedir. Bu nedenle, sigara kullanimini Onleme/azaltma konusunda gerekli
caligmalar yapilarak, calisanlarin sigaray1 birakmasi tesvik edilmelidir.

e Yapilan tim islere ait uyar1 isaret ve levhalart ile giivenli calisma kilavuzlari ve
caligma talimatlarinin olast tiim riskleri g6z Oniinde bulundurularak yeniden
hazirlanmalidir.

e Acil durum ve yangin konusundaki egitimlerin ve bunlara iligkin tatbikatlarin sayis1 ve
niteligi artirilmalidir.
Tesekkiir
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Mobilya endiistrisinde is saghgi ve giivenligi ile ilgili risk degerlendirmesi:
Begonya mobilya imalat isletmesi 6rnegi
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Oz

Is saghgi ve giivenligi calismalarmm temel felsefesi, is kazalar1 ve meslek
hastaliklarinin meydana gelmedigi bir calisma ortami olusturmak, bu mimkiin degilse;
olabildigince azaltmak ve c¢alisanlara daha saglikli bir is ortamn saglamaktir. Is saghg: ve
giivenligi acisindan yiiksek riskler barindiran mobilya sektoriinde, bu anlamda yeterince
caligma yapilmadig1 goriilmektedir. Bu ¢aligmada; mobilya tretim sireclerinin, is saghigi ve
giivenligi acgisindan ne gibi riskler tasidigi ve bunlara yonelik ¢oziimlerin neler olabilecegi
konusu incelenmistir. Bu kapsamda, Afyonkarahisar 2. Kigik Sanayi Sitesinde mobilya
Uretimi yapan Begonya Mobilya firmasinmn biitiin tiretim siiregleri incelenmis, isyerindeki
tehlike ve riskler belirlenmistir. Bunlarm birbiriyle iliskisini belirlemek ve ¢6ziim Onerisi
getirebilmek amaciyla, 5x5 L Tipi Matris Risk Degerlendirme Metodu kullanilmistir. Tespit
edilen risklerden bazilar1; ¢alisma ortaminin aydinlatiimasi, iklimlendirme, havalandirma,
giiriiltii ve titresim gibi fiziksel ¢evre faktorleri acisindan yeterli olmamasi, yangin algilama
ve sondiirme ekipmanlarinin yeterli olmamasi ve g¢alisma ortaminin hacim olarak yeterli
biiytikliige sahip olmamasi vb. seklinde siralanabilmektedir.

Anahtar Kelimeler: Is Saglig1 ve Giivenligi, Risk Degerlendirmesi, L Tipi Matris

Occupational health and safety assessment in the furniture industry:
Begonya furniture manufacturing example

Abstract

If it is not possible to create a working environment where occupational accidents and
occupational diseases do not occur, it is possible to reduce as much as possible and provide a
healthier working environment for employees. In the furniture sector which has high risks in
terms of occupational health and safety, it is seen that there has not been enough work in this
sense. In this study, the question of what kind of risks in terms of occupational health and
safety in the production processes of box type furniture, which is a furniture production
method, and what can be the solutions for the mare examined. In this context, all production
processes in a company that produces furniture in Afyonkarahisar were examined and the
hazards and risks in the work place were determined. 5x5 L Type Matrix Risk Assessment
Method, which is the most used method in risk assessment, was used in order to determine the
relationship between them and to provide their solution. Some of the risks identified; The lack
of adequate working environment lighting, air conditioning, ventilation, noise and vibration in
terms of physical environment factors such as noise, fire detection and extinguishing
equipment, lack of sufficient size of the working environment, etc. as it can be listed.
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1. Giris

Is Saglig1 ve Giivenligi (ISG), Tiirkiye’de &zellikle son yillarda iizerinde oldukca fazla
durulan bir konu haline gelmistir. i{SG kurallari, halen yasal zorunluluklarla uygulanmaya
calisilmaktadir. 30.06.2012 tarih ve 28339 sayili Resmi Gazete’de yayimlanarak yiiriirlige
girmis olan 6331 sayili Is Saglig1 ve Giivenligi Kanunu’nun 38. maddesinin 1. fikrasinin (a)
bendinin (2) numarali alt bendine gore 50’den az ¢alisani olan tehlikeli ve ¢ok tehlikeli sinifta
yer alan igyerleri i¢in bu kanunun getirmis oldugu yiikiimlilikler 01.01.2014 tarihi itibariyle
yiriirliige girmistir (CSGB1, 2012).

Mobilya imalat1 sektorii, 2016 yil1 Sosyal Giivenlik Kurumu (SGK) verilerine gore, 99
faaliyet grubu siralamasinda; isyeri sayisi agisindan 19’uncu, ¢alisan sayisi agisindan 24 lincii
sirada bulunmaktadir. Buradan bu sektoriin, ¢calisma sikli§1 bakimindan tiim sektorler arasinda
onemli bir yere sahip oldugu anlasilmaktadir. Mobilya imalat1 sektorii, 26.12.2012 tarih ve
28509 sayili Resmi Gazetede yaymmlanan Is Sagligi ve Giivenligine Iliskin Isyeri Tehlike
Siniflar1 Tebligine gore “tehlikeli” smiftaki igyerleri arasinda yer almaktadir (CSGB>, 2012).

Ford ve Tetrick (2011) yapmus olduklar1 g¢alismada, bir calisanin giivenliginin
organizasyonun yapisindan bagimsiz olarak, diger mesleklere gore, daha biiyiik tehdit altinda
olabilecegini; gecmiste mesleksel yaralanma riskinin c¢alisanin tutum ve aligkanliklar
temelinde degerlendirildigini, mevcut calismalarm ise kisinin meslek 6zelliklerinden bagimsiz
olarak olculen mesleksel tehlikelerle ilgili oldugunu ifade etmekte; calisanin mesleksel
roliinlin, beklenileni yapmasi1 ve yaptigr isin dogasinda bulunan tehlikeler OGlgiisiinde
genigletilebilecegini vurgulamaktadirlar.

Turan (2013), ahsap malzemeden mobilya iiretimi yapan Ornek bir tesiste is
faktorlerinden kaynaklanan ¢evresel etkilerin, ¢alisan saghgi tizerinde olusturacagi etkileri
tanimlamay1 amagladigr calismasinda; mobilya {iretiminin temel iiretim siireglerinde,
calisanin kars1 karsiya kaldigi saglik tehditlerini incelemis, calisanin saghgma etki eden
faktorlere ait i¢ ortam Ol¢imii sonuglarindan ve kisisel maruziyet degerlerinden yararlanarak,
calisanin hangi yolla saglik zararina ugrayabilecegini tespit etmistir.

Atilgan ve ark. (2015), Tiirkiye mobilya sektoriinde is kazalar1 ve meslek hastaliklarmin
seyri ve Onlenmesine iliskin Oneriler sunduklar1 ¢alismanin sonucunda; mobilya
isletmelerindeki is kazalar1 ve meslek hastaliklarin onlenmesine iliskin; egitim, zararsiz
hammadde kullanimi, teknolojiden etkin bir sekilde yararlanma, calisma kosullariin
iyilestirilmesi, ergonomik diizenleme, yanginla miicadele, is hijyeni, makine koruyucular,
psiko-sosyal tehlikelerle miicadele ve kisisel koruyucu donanimlarinin kullaniminin, 6ncelikli
alinmasi gereken tedbirlerden oldugunu belirtmislerdir.

Tor (2015), kapr iiretim sektoriinde is sagligi ve giivenligi acisindan ¢aligma
yapacaklara bir altlik teskil etmek, isletmelerinde risk analizi yaparak ¢alisan insani, yiiriitiilen
isi ve ekonomik verimliligi saglamalarmmda katki sunmayr amacladigi ¢alismasinda, kapi
imalat sektoriinde is saghgi ve giivenligi agisindan ortaya ¢ikabilecek tehlike ve riskleri analiz
ederek; kabul edilebilir seviyelerde tutabilmek i¢in alinmasi gerekli dnlemleri aragtirmistir.
Bu kapsamda; Amasya-Merzifon'da Platform Mobilya Sanayi ve Ticaret A.S.’ne ait
tesislerde, kap1 tiretiminde olas1 tehlike ve riskleri "L Tipi Matris Risk Analizi" Metoduna
gore degerlendirmistir. Risk analizinde belirtilen tehlikelerin; personelin istenmeyen
davranislari, isletme alaninda personelin kisisel koruyucu donanim kullanmamasi, aydinlatma
elemanlarinin bazi boliimlerde yetersiz kalmasi, personelin egitim yetersizligi ve giiriiltiili
ortamda ¢aligsmaya maruz kalmasi olarak belirlemistir. Risklerin ise; yaralanma, sakat kalma,
el ve diger uzuvlarin kesilmesi, ezilmesi, sikigmasi, goz rahatsizliklar1 ve isitme kayiplari
oldugunu belirtmistir.
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Uygun (2015), mobilya sektoriinii i saghgir ve gilivenligi acisindan inceledigi
caligmasinda; biri yerel pazarda, digeri uluslararasi pazarlarda faaliyet gdsteren iki mobilya
isletmesinin, is saglig1 ve giivenligi kanununun yliriirliige girmesini takiben karsilastiklar1 is
kazalar1 agisindan incelemis ve iki isletme arasinda karsilastirma yapmustir.

Yilmaz (2015), ¢alismasinda, Ankara ilinde faaliyet gosteren 9 mobilya firmasinda
incelemelerde bulunarak; bu firmalarda calisan toplam 112 kisiyle anket c¢alismasi
gerceklestirmistir. Anket ¢aligmasinin yaninda, Fine-Kinney Risk Degerlendirme Yontemini
kullanarak yaptigi analizlerle, mobilya imalat1 yapan igletmelerdeki is giivenligi tedbirlerine
yonelik durum tespiti yapmustir. Yapilan ¢aligmalar sonucunda elde ettigi verileri dikkate
alarak degerlendirmeler yapmis ve dneriler sunmustur.

Akga (2016), Tirkiye'de mobilya liretimi yapan isletmelerde is kazalarma ve meslek
hastaliklarina sebep olabilecek tehlike ve risklerin tespit edilmesini, bunlarin ortadan
kaldirilabilmesi ve engellenebilmesi i¢in ¢dziim Onerilerinin getirilmesini ve bu alandaki
isletmelerde uygulanan risk degerlendirmesi caligmalarina katki saglanmasini amagladigi
calismasinda; segilen bir isletmede 3T Risk Degerlendirme Metodu kullanarak risk
degerlendirme ¢aligmasmi gergeklestirdigi calisma sonucunda; isyerinin, malzeme hazirlama
bolimiindeki giivenlik endeksini %63 ve malzeme isleme boliimiindeki giivenlik endeksini
%49,1 olarak hesaplamis olup; her iki b6lum icindeki en tehlikeli moduliin, "Kazalara Yol
Acabilecek Tehlikeler" modiilii oldugunu tespit etmistir.

Kog¢ (2016), calismasinda, oncelikle is sagligr ve giivenligi, is sagligr ve giivenligi
yonetim sistemi ve risk degerlendirmesi ve ergonomi kavramlarindan bahsetmis; ergonominin
diinyada ve Tirkiye'deki tarihsel gelisimini anlatmistir. Daha sonrasinda, isle ilgili kas iskelet
sistemi rahatsizliklarin1 ¢ok yonlii olarak ele almis, literatiirde yer alan ergonomik risk
degerlendirme metotlarina yer vermis, mobilya imalatindaki ise bagli kas iskelet sistemi
sorunlarina deginmistir. Son olarak, tehlikeli sinifta yer alan bir mobilya fabrikasinda bunlarin
uygulamasini gergeklestirmistir.

Sen ve Cmar (2017), mobilya yasam dongiisii kapsaminda, sektdrde uygulanan is
giivenligi uygulamalarini, is saghgi ve gilivenligi sorunlarini; ¢alisma aliskanliklarini, is
kazalarmi, meslek hastaliklarmi ve ortak yonlerini incelemis, konu ile ilgili ¢dziimlerin
getirilmesini amaglamiglardir. Bu dogrultuda; mikro, kiigiik, orta ve biylk 6lcekli mobilya
isletmelerine yonelik calisanlar ve yoneticiler i¢in iki farkli anket uygulamislardir. Calisma
sonucglarina gore; is kazalarinin azalmasi ve meslek hastaliklarinin 6nlenmesi adina alinan
tedbirler ve egitimler i¢in isletmelerin biliylimesi gerektigini, is saglhig1 ve giivenligi i¢in mikro
ve kiicilik isletmelerin birleserek; biiylimelerinin devlet tarafindan desteklenmesi gerektigini
vurgulamislardir.

Bu caligmada, mobilya imalat1 sektoriinde goriilen ve goriilme ihtimali olan is kazas1 ve
meslek hastaligina sebep olan etkenlerin irdelenmesi amaciyla; Afyonkarahisar 2. Kuguk
Sanayi Sitesinde yer alan Begonya Mobilya firmasindakiiiretim siiregleri incelenmis ve bu
siireglerin ISG yoniinden etkileri tespit edilmeye calisiimistir. Béylece, mobilya sektoriinin
ISG agisindan ne durumda oldugu ortaya konulmaya c¢alisiimis olmakla birlikte, kiiclik ve orta
dlcekli isletmeler icin ISG prensiplerinin belirlenebilmesinde kullanilabilecek bir referans
kaynak niteligi tagimasi1 saglanmaya c¢aligilmigtir.

2. Materyal ve Metot

Aragtirmada kullanilan igyeri, Afyonkarahisar 2. Kiguk Sanayi Sitesinde faaliyet
gostermektedir. Isyerinde, tabakali aga¢ malzemeden imal edilebilecek mobilyalarin Gretimi
gerceklestirilmektedir. Firmada, yaslar1 15-45, egitim seviyeleri ise ilkokul-lisans araliginda
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bulunan ve tamami erkek olmak iizere toplam 15 calisan goérev yapmaktadir. Isyerinin kapali
alan1 yeterli olmadigi i¢in islerin aksamadan sistemli bigimde yiiriiyebilmesi agisindan, kendi
icinde boliimler olusturulmustur. Calisma kapsaminda, &ncelikle isyerinin ISG agisindan
mevcut durumu hakkinda bilgi toplanmigtir. Bu bilgiler ve igyeri birimlerinin ziyareti
sirasinda yapilan gozlemlerin 1s18inda, yapilan ise gore; genel, depo isleri, malzeme istifleme,
makineler, kiigiik makineler, basingl kaplar, yonetim biirosu, montaj, mutfak, psiko-sosyal ve
acik alanlar adi altinda tehlike gruplari olusturulmustur.

Aragtirmada, 5x5 L Tipi Matris metodu yardimiyla risk degerlendirmesi yapilmistir. Bu
metodun se¢ilme nedeni, tek basma risk analizi yapan analistler i¢in ideal olmasidir. Bu
metot, degisik prosesler iceren veya birbirinden ¢ok farkli akig semasina sahip islerin hepsi
icin tek basma yeterli olmamakla birlikte; derhal ya da en kisa zamanda 6nlem alinmasi
gerekli olan tehlikelerin tespiti i¢in kullanilmaktadir. Bu metot ile 6ncelikle, bir olayin
gerceklesme ihtimali ile gergeklesmesi halindeki sonucunun derecelendirilmesi ve Olglimi
yapilmaktadir (Ozkihg, 2005). Burada, tehlike ve risklere ait olasihk (ihtimal) ve siddet
derecesinin carpimindan risk skoru degerleri (Risk Skoru = Olasilik x Zararin Siddeti) elde
edilerek Cizelgede 1°deki yerine yazilmaktadir (Bkz. Cizelge 1).

Cizelge 1. 5x5 L tipi risk degerlendirme matrisi (Erdim ve ark. 2010).

Siddet
[s saati kayb1 yok Isgiinii kaybi Gegici Ciddi yaralanma,
. i uzun sireli Uzuv kayb, siirekli is
Olasilik ilkyardimla hemen yok, ayakta yaralanma, . - R,
L . . tedavi, meslek | géremezlik, 6lim
giderilebilen tedavi yatarak tedavi h -
astalig1
1(Gok Hafif) 2(Hafif) 3 (Orta) 4(Ciddi) 5(Cok Ciddi)
Hemen hig 1(Gok Kiigiik) 1 (Anlamsiz) 2 (Diisiik) 3 (Diisiik) 4 (Diisiik) 5 (Diisiik)
Cok az (yilda
bir ';ﬁé)”fg:ece 2(Kgtik) 2 (Diisiik) 4 (Diisiik) 6 (Diisiik) 8 (Orta) 10 (Orta)
durumlarda
Az (yilda - -
birkac kez) 3(Orta) 3 (Disiik) 6 (Diusiik) 9 (Orta) 12 (Orta)
Siklikla (ayda " -
o ke(z)y 4(Yiiksek) 4 (Diisiik) 8 (Orta) 12 (Orta)
Cok stk
(haftada bir) . -
normal calisma 5(Cok Y ksek) 5(Disiik) 10 (Orta)
sartlarinda

Cizelge 1.’den elde edilen degerler, risk degerlendirme tablosuna kaydedilir ve en
yiiksekrisk skoru degerinden baslanarak; riskler igin gerekli énlemler alinir (Bkz. Cizelge 2).

Cizelge 2. 5x5 L tipi risk degerlendirme matrisindeki risk skoruna goére alinmasi gereken
onlemler [Erdim ve ark. 2010].

Risk Seviyesi Risk Skoru Alinmasi Gereken Onlem
Riskleri ortadan kaldirmak igin kontrol prosesleri planlamaya ve gerceklestirilecek faaliyetlerin
Anlamsiz 1
kayitlarini saklamaya gerek yoktur.
Diisiik 2.3.4.5.6 R__1sk_l_e{1 orta_da_m kaldirmak i¢in ilave kontrol proseslerine gerek olmayabilir. Ancak mevcut kontroller
surdirilmelidir.
Orta 8,9, 10, 12 | Riskleri diisiirmek icin gerekli faaliyetler baslatilmali ve en fazla 6 ay i¢inde tamamlanmalidir.
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3. Bulgular ve Tartisma

3.1. Egitim ve bilgilendirme

Egitim ve bilgilendirme kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin

bilgiler Cizelge 3’ de verilmistir.

Cizelge 3. Egitim ve bilgilendirme faktoriindeki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike . . Mevcut . . .
Kaynag Tehlike Risk Durum Olasilik (O) Siddet (S) Risk Skoru (O*$)
Degeri | Seviyesi |Degeri| Seviyesi |Degeri| Seviyesi
Uyar1 ve ikaz Olum, yaralanma, U};:}lh\:falr]:az 3 Orta 15 Ciddi
levhalarinin olmamasi maddi hasar -
yetersizdir.
Caliganlara, ige Oliim, sakat i
aé baslamadan 6nce ISG |kalma, yaralanma, S:gzilt(i?::]u:ru 1 Cok 5 Diisiik
£ egitimlerinin maddi hasar, verilmektedir. Kuctik
£ verilmemesi __yangin
& | Calisanlara, periyodik Olim, sakat Sozkonusu
8 |olarak iSG egitimlerinin kalma, y_aralanma, egitimler 1 (G 5 Diisiik
o - - maddi hasar, : . Kuguk
> verilmemesi verilmektedir.
E _ yangin
5 | lskazasi veya meslek Oliim, sakat S6zkonusu
= hastalig1 gegirenlere, o Cok -
. ; o . > |kalma, yaralanma,| egitimler 1 e 5 Diisiik
ilave ISG egitimlerinin - - . Kiiguk
- - maddi hasar | verilmektedir.
verilmemesi
ORTALAMA 1.500 | Kiguk 7.500 Orta

Cizelge 3’de gore ilgili isyerindeki, egitim ve bilgilendirme faktoriindeki tehlikelerin
olasilik degeri en yiiksek; uyar1 ve ikaz levhalarinin olmamasi, en diisiik; ¢alisanlara, ise
baslamadan once ISG egitimlerinin verilmemesi, c¢alisanlara, periyodik olarak ISG
egitimlerinin verilmemesi ve is kazasi veya meslek hastalif1 gecirenlere, ilave ISG
egitimlerinin verilmemesi oldugu ve isyerinde tespit edilen tiim tehlikelerin olasilik
degerlerinin ortalamasinm (1.500) oldugu tespit edilmistir.Siddet degerinin, tiim tehlikelerde
en yiksek seviyede oldugu ve bunlarin ortalama degerlerinin de(5) oldugu tespit edilmistir.
Risk skoru degeri en yiiksek; uyar1 ve ikaz levhalarinin olmamasi, en diisiik; ¢alisanlara, ise
baslamadan once ISG egitimlerinin verilmemesi, c¢alisanlara, periyodik olarak ISG
egitimlerinin verilmemesi ve is kazasi veya meslek hastalig1 gecirenlere, ilave ISG
egitimlerinin verilmemesi oldugu ve isyerinde tespit edilen tiim tehlikelere ait risk skorlarmin
ortalamasinin (7.500)oldugu tespit edilmistir.

Seyhan (2009), Ankara ilindeki agag isleri sektoriinde faaliyet gosteren orta ve blyik
olcekli isletmelerin ISG acisindan mevcut durumlarmin ortaya konulmasi ve bu konu
kapsamindaki sorunlara yonelik ¢oziim Onerileri getirmek amaciyla gerceklestirdigi calisma
kapsaminda; 29 farkl isyerine ISG hizmetleri; egitim, biling ve yeterlilik; tehlike belirleme;
risk degerlendirme ve risk kontrolii i¢in planlama konularini kapsayan anket uygulamistir.
Bunun sonucunda, ISG ile ilgili yerlesik biregitim prosediirii uygulayan isyeri sayismnimn
azinlikta kaldigini (5) belirlemistir.

3.2. Cahsan saghg:

Calisan saghigr kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler
Cizelge 4°de verilmistir.
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Cizelge 4. Calisan sagligi kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlik . . . .
Ksynagl Tehlike Risk Mevcut Durum Olasilik (O) Siddet(S)  |Risk Skoru (O*S)
Degeri | Seviyesi | Degeri | Seviyesi | Degeri| Seviyesi
Calisanlarin, ise :
baslamadan once saglik hlstk;izvam, n];eilek S6z konusu saglik 1 Cok 4 Diisiik
kontrollerinin astaligt ve DWlasicl |y ontrolleri yapilmaktadir. Kiguk CELL
hastalik
yapilmamasi
Calisanlarin, periyodik |  Is kazas1, meslek . B
»5h saglik kontrollerinin | hastalig1 ve bulagict | | Sz kc.musu saglik 1 (;Ok 4 Diisiik
2 ontrolleri yapilmaktadr. Kuctik
ey yapilmamasi hastalik
3 Calisanlar, sigara
= . Kronik hastalik, is icilmemesi konusunda Cok -
g »
ES Sigara kullanimi Kazas: siirekli olarak 1 Kiigiik 5 Diisiik
8‘ uyartimaktadir.
Calisanlarin, kisisel Calisanlar kisisel Cok
temizliklerine dikkat Bulagict hastalik temizliklerine dikkat 1 Kuciik 4 Diisiik
etmemesi etmektedir. ugu
ORTALAMA 1 COk 4.250 | Disiik
Kugik

Cizelge 4°de gore ilgili isyerindeki, ¢alisan sagligi kaynagindaki tehlikelerin olasilik
degerinin, tiim tehlikelerde en diistik seviyede oldugu ve bunlarin ortalama degerlerinin de (1)
oldugu tespit edilmistir. Siddet degeri en yiiksek; sigara kullaniminda, bunun digindaki tiim
tehlikelerin siddet diizeylerinin de oldugu ve isyerinde tespit edilen tiim tehlikelere ait siddet
degerlerinin ortalamasinin (4.250) oldugu tespit edilmistir. Risk skoru en yuksek; sigara
kullaniminda, bunun disindaki tiim tehlikelerin risk skoru dizeylerinin de oldugu ve isyerinde
tespit edilen tiim tehlikelere ait siddet degerlerinin ortalamasmin (4.250) oldugu tespit
edilmistir.

Yilmaz (2012), kiiciik ve orta dlgekli isletmeler (KOBI) ile biiyiik boy isletmeleri (BBI)
karsilagtirarak mobilya sektoriinde meydana gelen is kazalarinin analizlerini yaparak is
kazalarma iligkin durumu, karsilagilan sorunlari, ¢6ziim Onerilerini ve ¢alisanlarin goriislerini
belirlemek amaci ile gerceklestirdigi ¢alismasinda; 98’1 biiyiik boy olmak iizere, toplam 198
calisana anket uygulamistir. Bunun sonucunda, is kazalarina karsi alinabilecek sosyal
faktorlere iliskin goriis ve onerilerinde; KOBI calisanlarinin %17.8’i, BBI calisanlarinin ise
15.2’si1 alkol, sigara ve kotii aliskanliklara kars1 onlem alinmasigerektigini belirtmislerdir.

3.3. Acil durumlar

Acil durumlar kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler
Cizelge 5’te verilmistir.

Cizelge 5. Acil durumlar kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike Tehlike Risk Meveut Olasilik (O) Siddet (S) | Risk Skoru (O*S)
Kaynag Durum
Degeri | Seviyesi | Degeri | Seviyesi | Degeri | Seviyesi
. Acil durum planinin | {5 kazas1, uzuv kaybu, . -
g olmamast Varalanma ve 6lim Acil durum plam vardir. 2 Kiguk 10 Orta
= Acil durum Is kazast, uzuv kaybi, Acil durum ekipleri -
=]
[a)] ekiplerinin olmamasi| yaralanma ve 8lim vardir. Kuiguk 10 Orta
E’ tﬁtii"{:ﬂumn Is kazast, uzuv kaybi, | Acil durum tatbikatlar
yaralanma ve 6lim yapilmamaktadir.
yapilmamast
Acil durum ; } .
toplanma yerinin Is kazasi, uzuv .l.(a..ybl’ Acil durum toplanma yeri
yaralanma ve 6lim yoktur.
olmamast
ORTALAMA
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Cizelge 5’¢ gore ilgili isyerindeki, acil durumlar kaynagindaki tehlikelerin olasilik
degerinin, en yiiksek; acil durum tatbikatlarinin yapilmamasi ve acil durum toplanma yerinin
olmamasi, en diisiikk; acil durum planmin olmamas: ve acil durum ekiplerinin olmamasi
oldugu ve bunlarin ortalama degerlerinin de (3) oldugu tespit edilmistir. Siddet degerinin, tim
tehlikelerde cok ciddi seviyede oldugu ve bunlarin ortalama degerlerinin de (5) oldugu tespit
edilmistir. Risk skoru degerinin, en yiiksek; acil durum tatbikatlarinin yapilmamasi ve acil
durum toplanma yerinin olmamasi, en diisiikk; acil durum planmin olmamasi ve acil durum
ekiplerinin olmamasi oldugu ve bunlarin ortalama degerlerinin de (15) oldugu tespit
edilmistir.

6331 sayil1 ISG Kanununun 11. Maddesine gére, isveren;

e (alisma ortami, kullanilan maddeler, is ekipmani ile ¢evre sartlarin1 dikkate alarak
meydana gelebilecek acil durumlar1 6nceden degerlendirerek, calisanlar1 ve ¢alisma
cevresini etkilemesi miimkiin ve muhtemel acil durumlar1 belirlemekle; bunlarin
olumsuz etkilerini 6nleyici ve sinirlandirici tedbirlerini almakla,

e Acil durumlarm olumsuz etkilerinden korunmak tizere gerekli Olciim ve
degerlendirmeleri yapmakla ve bunlara iliskin acil durum planlarini hazirlamakla,

e Acil durumlarla miicadele i¢in isyerinin biiyiikliigii ve tasidig1 6zel tehlikeler, yapilan
isin niteligi, ¢alisan sayisi ile igyerinde bulunan diger kisileri dikkate alarak; onleme,
koruma, tahliye, yanginla miicadele, ilk yardim vb. konularda uygun donanima sahip
ve bu konularda egitimli yeterli sayida kisiyi gorevlendirip; bunlarmm ara¢ ve
gereclerinitemin ederek egitim ve tatbikatlar1 yaptirmakla ve ekiplerin her zaman hazir
bulunmalarmi saglamakla yukimlidir [CSGBy, 2012].

3.4. Yangin

Yangin kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler Cizelge
6’de verilmistir.

Cizelge 6. Yangin kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike Tehlike Risk Mevcut Durum | Olasilik (O) Siddet (S) | Risk Skoru (O*S)
Kaynag
Degeri |Seviyesi| Degeri|Seviyesi| Degeri | Seviyesi
Yeterli rplktfirda Olum, sakat Veterli miktarda
yangin sondiirme | kalma, yaralanma, anein séndiirme
ekipmaninin maddi hasar, yangt u
ekipmani yoktur.
olmamasi yangin
Yangin dedektorii Oliim, sakat -
= kalma, yaralanma, | Yangin dedektorii ve
15 ve alarminin .
& maddi hasar, alarmu yoktur.
< olmamasti
— yangin
Yangin sondiirme Olim, sakat Yangin sondiirme
sistemlerinin kolay | kalma, yaralanma, | cihazlari goriiniir ve
ulagilabilir maddi hasar, kolay erisilebilir
durumda olmamasi yangin yerde degildir.
ORTALAMA

Cizelge 6’e gore ilgili igyerindeki, yangin kaynagindaki tehlikelerin olasilik degerinin,
en ylksek; yeterli miktarda yangin sondiirme ekipmanmin olmamasi, en diisiik; yangin
dedektoric ve alarmmin olmamasi ve yangm sondirme sistemlerinin kolay ulasilabilir
durumda olmamasi ve bunlarin ortalama degerlerinin de (4.333) oldugu tespit edilmistir.
Siddet degerinin, tiim tehlikelerde c¢ok ciddi seviyede oldugu ve bunlarin ortalama
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degerlerinin (5) oldugu tespit edilmistir. Risk skoru degerinin, en yiiksek; yeterli miktarda
yangin sondiirme ekipmanimin olmamasi, en diisiik; yangin dedektorii ve alarminin olmamasi
ve yangm sondurme sistemlerinin kolay ulasilabilir durumda olmamasi oldugu ve bunlarin
ortalama degerlerinin de (21.667) oldugu tespit edilmistir.

Kalkan (2013), yangmn riski olusturan bir¢cok etmeni tespit etmis oldugu calismasinda,
yangin sondiirme ekipmanlarinin yeterli ve diizenli olmadigini vurgulamistir.

3.5. Ortam faktorleri

Ortam faktorleri kaynagmdaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler
Cizelge 7’te verilmistir.

Cizelge 7. Ortam faktorleri kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
II:;::; Tehlike Risk Mevcut Durum Olasilik (O) Siddet (S) Risk Skoru (O*S)
Degeri | Seviyesi | Degeri| Seviyesi | Degeri| Seviyesi
Yetersiz Havalandirma
havalandirma Bulasici hastalik sistemi yoktur. 8 Orta 12 Orta
Yetersiz Aydinlatma sistemi
Is kazas1 ¢aligma ortamina 2 Kuctik & Orta 6 Diisiik
aydinlatma S
elveriglidir.
Yedek aydinlatma
sisteminin fskazasy | Yedekaydmlatma |\ iy |3 | oma | 6 | pisiik
sistemi vardir.
olmamasi
Ortam sicakligimin| - Yeterli ve dengeli
. . Is kazas1 ve
yeterli ve dengeli 1sitma
bulagici hastalik
olmamasi yapilmamaktadir.
Isttma sisteminin, Is kazasi,
calisma yangin, patlama,|  Soba ile 1sitma
glivenligine uygun| yaralanma ve yapilmaktadir.
olmamasi 6lum
Gurilti Is kazas1 ve Ca&lsanlar kulak
maruziyeti meslek hastalig oruyucusu
S kullanmamaktadir.
= Guralta ; Periyodik olarak
2 g . Is kazas1 ve .
olctimlerinin . guraltt dizeyi
I meslek hastalig1 e :
p yapilmamast oOlcilmektedir.
S Makinelerde, toz ; Kinel .
5 emicilerin Is kazas1 ve  |Makinelere toz emici
meslek hastaligi |  sistem takilidir.
bulunmamast
Toz dlgimlerinin | Is kazas1 ve Pe”yOd'.l.( olarak toz
aptlmamast | meslek hastalig1 dazeyi .
yap Olculmemektedir.
Toz maruziveti Is kazas1 ve Calisanlar maske
Y meslek hastalig1 | kullanmamaktadir.
Titresim ) Perlyodlk olafak
- - Is kazas1 ve titresim maruziyet
olgumlerinin - . .
apilmamast meslek hastaligi ) "duzeylerl )
yap Olculmemektedir.
Calisanlara,
Titresim is kazas1 ve titresimden
maruziyeti meslek hastaligi korunmalart iin
uygun KKD
verilmemistir.
ORTALAMA

Cizelge 7’e gore ilgili igyerindeki, ortam faktorleri kaynagindaki tehlikelerin olasilik
degerinin, en yiiksek; ortam sicakligimnin yeterli ve dengeli olmamasi, 1sitma sisteminin,
calisma gilivenligine uygun olmamasi, giiriiltii maruziyeti, toz 6l¢iimlerinin yapilmamasi, toz
maruziyeti, titresim Ol¢limlerinin yapilmamasi ve titresim maruziyeti, en disiik; yetersiz
aydinlatma, yedek aydinlatma sisteminin olmamasi, giiriiltii dl¢cimlerinin yapilmamasi ve
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makinelerde, toz emicilerin bulunmamasi oldugu ve bunlarin ortalama degerlerinin de (3.25)
oldugu tespit edilmistir.Siddet degerinin, en yiiksek; 1sitma sisteminin, ¢alisma giivenligine
uygun olmamasi, bunun digindaki tiim tehlikelerde ciddi seviyede oldugu ve bunlarin
ortalama degerlerinin de (3.917) oldugu tespit edilmistir.Risk skoru degerinin, en yiiksek;
1sitma sisteminin, ¢aligma giivenligine uygun olmamasi, en diisiik; yetersiz aydinlatma ve
yedek aydinlatma sisteminin olmamasi oldugu ve bunlarin ortalama degerlerinin de (12.729)
oldugu tespit edilmistir.

Sonmez ve ark. (2009), Ankara'da mobilya sektoriinde faaliyet gosteren kiicik ve orta
biiytikliikteki isletmelerdeki ortam faktorlerini incelemis; bu isyerlerinde aydinlatma
diizeyinin, 1sitma sisteminin, hava sartlarinin, temizligin yetersiz oldugunu ve calisma
esnasinda giiriiltiiye maruz kalindigiibelirtmislerdir.

3.6. Psiko-sosyal risk etmenleri

Psiko-sosyal risk etmenleri kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin
bilgiler Cizelge 8’da verilmistir.

Cizelge 8. Psiko-sosyal risk etmenleri kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike Tehlike Risk Mevcut Durum Olasilik (O) Siddet(S) | Risk Skoru (O*S)
Kaynag
Degeri | Seviyesi | Degeri | Seviyesi | Degeri | Seviyesi
Calisma saatlerinin, | s kazasi, Calisma saatleri, ilgili Cok -
diizensiz olmasi yaralanma mevzuata uygundur. L Kuguk ¢ Qe E Diisiik
5 .
= . . .
QE, Dmlenmfe aralarinin | Is kazas, D1nlenn}e aralar_1, yeterli 1 (30% 3 Orta 3 Diisiik
= yetersiz olmast yaralanma diizeydedir. Kuguk
5
[v2 " : Islerin yetistirilebilmesi igin,
© Uzun sren fazla Is kazasi, bazen mesailer uzun 3 Orta 3 Orta 9 Orta
2 mesailer yaralanma . -
38 stirmektedir.
@
§ Caliganlarin, taciz
Ioié ve siddete maruz Is kazas1 Gerekli 6nlemler alinmustir. 2 Kuguk 3 Orta 6 Diisiik
kalmas1
ORTALAMA 1.75 | Kuguk 3 Orta 5.25 Diisiik

Cizelge 8’ya gore ilgili igyerindeki, psiko-sosyal risk etmenleri kaynagindaki
tehlikelerin olasilik degerinin, en yiiksek; uzun suren fazla mesailerde, en diisiik; ¢alisma
saatlerinin, diizensiz olmasi, dinlenme aralarinin yetersiz olmasi ve bunlarin ortalama
degerlerinin de (1.75) oldugu tespit edilmistir.Siddet degerinin, tiim tehlikelerde orta seviyede
oldugu ve bunlarin ortalama degerlerinin (3) oldugu tespit edilmistir.Risk skoru degerinin, en
yuksek; uzun siiren fazla mesailerde, en diisiik; ¢alisma saatlerinin, diizensiz olmasi, dinlenme
aralarinmn yetersiz olmasi oldugu ve bunlarin ortalama degerlerinin de (5.25) oldugu tespit
edilmistir.

Semerci (2014), Kizilgam kerestenin islenmesi esnasinda, c¢alisanlar tizerinde
olusabilecek saglik sorunlarinin tespit etmek amaciyla yapmis oldugu ¢aligmasinda; Akdeniz
Bolgesinde yer alan ve safi kizilgam isleyen kereste isletmelerinde c¢alisanlara anket
uygulamigtir. Bunun sonucunda; ¢aliganlari %23°{i mesai saatlerinin uzun oldugunu, %9.68’1
molalarmm  kisa oldugunu, 9%9.23°li {cretlerin ve c¢alisma ortammin iyilestirilmesini
istediklerini belirtmistir.
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3.7. Bakim ve onarim

Bakim ve onarim kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler

Cizelge

9’de verilmistir.

Cizelge 9. Bakim ve onarim kaynagindaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike . - . . .
Kaynag1 Tehlike Risk Mevcut Durum Olasilik (O) Siddet (S) ‘ Risk Skoru (O*S)
Degeri | Seviyesi | Degeri | Seviyesi | Degeri | Seviyesi
Bakmve ool | e
liiergle:rllmge;(;llz yaralanma |  ve beceriye sahip 2 el & i
i yap ve 6lim kisiler yapmaktadir.
Bakim ve Bakim ve kontrol Is kazasi, Bakim ve kontrol
Onarim | . A uzuv kaybr, | . A
islemleri igin galigma aralanma islemleri igin ¢aligma
talimatlarinin olmamast | Y&r2.an talimatlar1 yoktur.
ve 6lim
ORTALAMA 3 Orta

Cizelge 9’ye gore ilgili isyerindeki, elektrik pano ve tesisat1 kaynagindaki tehlikelerin
olasilik degerinin, en yiiksek; bakim ve kontrol islemleri i¢in ¢aligma talimatlarinin olmamasi,
en diisiik; bakim ve kontrol islemlerini yetkisiz kisilerin yapmasi oldugu ve bunlarin ortalama
degerlerinin de (3) oldugu tespit edilmistir. Siddet degerinin, tiim tehlikelerde cok ciddi
seviyede oldugu ve bunlarin ortalama degerlerinin de (5) oldugu tespit edilmistir. Risk skoru
degerinin, en yiiksek; bakim ve kontrol islemleri i¢in ¢alisma talimatlarinin olmamasi, en
diisiik; bakim ve kontrol iglemlerini yetkisiz kigilerin yapmasi oldugu ve bunlarin ortalama
degerlerinin de (15) oldugu tespit edilmistir.

3.8. Malzeme depolama alam

Malzeme depolama alani kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin
bilgiler Cizelge 10°de verilmistir.

Cizelge 10. Malzeme depolama alani kaynagindaki tehlike ve risklerin degerlendirilmesi

) Risklerin Degerlendirilmesi
II:;L':; Tehlike Risk Mevcut Durum |  Olasilik (O) Siddet (S) | Risk Skoru (O*S)
Degeri | Seviyesi | Degeri | Seviyesi | Degeri | Seviyesi
Temlzllk ve dizenin, Is kazasi, yaralanma| Yeterli degildir 3 Orta 12 Orta
yeterli seviyede olmamasi
Malzeme}erm, Ust Uste iss kazas1, yaralanma Kismen y1gilma Orta
y1gilmasi vardir.
Malzemelerin, ¢alisanlart
- . Kismen
_ engelleyecek bicimde | Is kazasi, yaralanma .
= engellemektedir.
= durmast i
i Yanici ve patlayict Is kazasi, yangin, |Diger malzemelerle
£ maddelerin ayr1 olarak | patlama, yaralanma birlikte
% depolanmamasi ve 0lim depolanmaktadir.
o B
A Kimyasal, yanict ve Is kazasi, yangin, | Malzeme giivenlik
° patlayicit maddelerin I I o
2 malzeme giivenlik bilgi patlama, yaralanma bilgi formlar1
2 ve 6lim yoktur.
= formlarinin olmamasi ]
= Yangin sondiiriicii Is kazasi, yaralanma | Yangin sondiiriicii
olmamast ve 6lum yoktur.
Uyari ve ikaz levhalarimn Is kazasi, yangun, Uyar ve ikaz
olmamasi patlama, ..ya.l.ralanma levhalar1 yoktur,
ve 6lim )
ORTALAMA
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Cizelge 10.’e gore ilgili isyerindeki, malzeme depolama alani kaynagindaki tehlikelerin
olasilik degerinin, en yliksek; yanici ve patlayict maddelerin ayr1 olarak depolanmamasi, en
diisiik; temizlik ve diizenin, yeterli seviyede olmamasi, malzemelerin, iist iiste yigilmasi,
malzemelerin, ¢alisanlar1 engelleyecek bicimde durmasi, uyar1 ve ikaz levhalarmin olmamasi
oldugu ve bunlarin ortalama degerlerinin de (3.571) oldugu tespit edilmistir. Siddet degerinin,
temizlik ve dilizenin, yeterli seviyede olmamasi, malzemelerin, {iist {iiste yigilmasi,
malzemelerin, ¢alisanlar1 engelleyecek bi¢imde durmasi, bunun disindaki tim tehlikelerde
¢ok ciddi seviyede oldugu ve bunlarin ortalama degerlerinin de (4.571) oldugu tespit
edilmistir. Risk skoru degerinin, en yiiksek; yanic1 ve patlayict maddelerin ayr1 olarak
depolanmamasi, en diisiik; temizlik ve diizenin, yeterli seviyede olmamasi, malzemelerin,
calisanlar1 engelleyecek bigimde durmasi oldugu ve bunlarin ortalama degerlerinin de
(16.327) oldugu tespit edilmistir.

Pedis (2018), calisma alaninda malzemelerin daginik sekilde bulunmasi, kimyasal
maddelerin depolanmamasi ve kimyasal maddeler i¢in giivenlik bilgi formunun olmamasi
tehlikelerine ait risk skorunu 12 olarak belirlemistir.

3.9. Montaj alam

Montaj alam1 kaynagindaki tehlike ve risklerin degerlendirilmesine iligkin bilgiler
Cizelge 11°da verilmistir.

Cizelge 11. Montaj alan1 kaynagindaki tehlike ve risklerin degerlendirilmesi

. Risklerin Degerlendirilmesi
I-(r:;]llll:gel Tehlike Risk Mevcut Durum Olasilik (O) Siddet (S) Risk Skoru (0*S)
Degeri| Seviyesi | Degeri | Seviyesi | Degeri | Seviyesi
Yangin algilama Ijal::f:s:r’]gaalzg:\l/’ angm.algllama
sistemi olmamasi Kaybi ve é")liim sistemi yoktur.
tgell;lll s@glflti?rrrcleae Iskazasi, yangin, | Yeterli miktarda
_ yang! yaralanma, uzuv | yangin sondiiriicti
g ekipmaninin Kavb slii K
< yb1 ve 6liim yoktur.
< olmamas1 __
g Calisma talimatlarinin Is kazasi, Yaprlacak 1§1e ilgili
S olmamasi yaralanma galisma talimatlan
= yoktur.
Uyari ve ikaz Is kazasi, Y‘ite;l: \r/:lz(lzg;da
levhalarmin olmamast yaralanma levﬁ/alarl yoktur
ORTALAMA

Cizelge 11’e gore ilgili igyerindeki, montaj alan1 kaynagindaki tehlikelerin olasilik
degerinin, en yiiksek; yangin algilama sistemi olmamasi ve yeterli miktarda yangin séndirme
ekipmanimin olmamasi, en diisiik; calisma talimatlarinin olmamasi, uyar1 ve ikaz levhalarinin
olmamas1 oldugu ve bunlarin ortalama degerlerinin de (3.5) oldugu tespit edilmistir. Siddet
degerinin, en yiiksek; yangin algilama sistemi olmamasi ve yeterli miktarda yangin séndirme
ekipmaninin olmamasi, en diisiik; calisma talimatlarinin olmamasi, uyar1 ve ikaz levhalarinin
olmamast oldugu ve bunlarin ortalama degerlerinin de (4.5) oldugu tespit edilmistir. Risk
skoru degerinin, en yiiksek; yangin algilama sistemi olmamasi ve yeterli miktarda yangin
sOndiirme ekipmaninin olmamasi, en diisiik; calisma talimatlarinin olmamasi, uyar1 ve ikaz
levhalarmin olmamasi oldugu ve bunlarin ortalama degerlerinin de (15.75) oldugu tespit
edilmistir.
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3.10. Makineler

Makineler kaynagindaki tehlike ve risklerin degerlendirilmesine iliskin bilgiler Cizelge
12°de verilmistir.

Cizelge 12. Makineler kaynagmdaki tehlike ve risklerin degerlendirilmesi

Risklerin Degerlendirilmesi
Tehlike . .
Kaynag1 Tehlike Risk Mevcut Durum Olasilik (O) Siddet (S) Risk Skoru (O*S)
Degeri | Seviyesi | Degeri| Seviyesi | Degeri| Seviyesi
Acil durumda tiim i kazasi, uzuy Stz konusu sistem
makineleri ayni ? mevcut olup, o
anda durduracak kayb\ll’eyglr Srlsnma sorunsuz 2 R e e
sistemin olmamasi caligmaktadir.
Makinelerin Is kazasi, patlama, Bazi makinelerin
= . cevresinde boya ve
@ cevresinde, yanici |yangin, uzuv kaybi, tiner tenckeleri
S o
& ve patlayici olmasi | yaralanma ve 6lim meveuttur.
- Makinelere ait is kazasi, uzuv | Higbir makinenin,
IS calisma .
i~ . kaybi, yaralanma | calisma talimat:
] talimatlarinin ve olim oktur
= olmamast Y )
'l\lﬂzli:r}e::re‘i 3: Is kazas1, uzuv | Higbir makinenin,
yle hesllarm kaybi, yaralanma uyari isaret ve
v ve 6lim levhalar1 yoktur.
olmamasi
ORTALAMA

Cizelge 12’ye gore ilgili isyerindeki, makineler (genel) kaynagindaki tehlikelerin
olasilik degerinin, en yiiksek; makinelerin ¢evresinde, yanici ve patlayici olmasi, en diistik;
acil durumda tiim makineleri ayn1 anda durduracak sistemin olmamasi ve bunlarin ortalama
degerlerinin de (3.75) oldugu tespit edilmistir. Siddet degerinin, tiim tehlikelerde en yiliksek
seviyede oldugu ve bunlarin ortalama degerlerinin (5)oldugu tespit edilmistir. Risk skoru
degerinin, en yiiksek; makinelerin gevresinde, yanici ve patlayici olmasi, en disiik; acil
durumda tiim makineleri ayn1 anda durduracak sistemin olmamasi ve bunlarin ortalama
degerlerinin de (18.75) oldugu tespit edilmistir.

Pedis (2018), makinelerin {izerinde kullanim talimatmin bulunmamasi tehlikesinin risk
skorunu 15, daire testerenin giivenlik donanimmin olmamasi tehlikesinin risk skorunu da 16
olarak tespit etmistir.

4. Sonug ve Oneriler

Is saghg1 ve giivenligi ile ilgili risk degerlendirmesi; ¢alisma ortamlarindaki risklerin
tespit edilmesi, derecelendirilmesi ve énem arz eden riskler icin uygun ¢6zim onerilerinin
iiretilebilmesi i¢in yapilan sistematik bir caligmadir. Risk degerlendirmesi, c¢aligma
ortamlarindaki kaliteyi yiikseltmek ve is kazalar1 ile meslek hastaliklarini 6nlemek ya da en
aza indirmek ag¢isindan ¢ok 6nemlidir.

Risk belirleme asamasinda, isletmenin cesitli boliimlerinde, kaygan zemin, uygun
olmayan oturus bozukluklari, ¢ok yiiksek sicaklik, ¢ok diisiik sicaklik, ¢ok yiksek gurdltd,
yetersiz aydinlatma, diisen objeler, yanlis bilgisayar kullanimi, yiiksek elektrik akimi, tehlikeli
kimyasal ve biyolojik maddeler, yetersiz temizlik, agir tasima ve diizensiz trafik gibi risk
faktorleri belirlenmistir. Belirlenen risk faktorleri i¢in olasilik ve siddet degerleri saptanmustir.
Nitel risk analizi asamasinda, 5x5 L Tipi Matris metodu uygulanmistir. Bu yontemle risk
faktorleri i¢in belirlenen olasilik ve siddet degerleri L Tipi Matris kullanilarak ¢akistirilarak;
risk skorlar1 belirlenmistir. Daha sonra, her boliim i¢in, belirlenen risk faktorlerini, etkilerini,
derecelerini, yapilacak eylemi, risklerin giderilmesi i¢in alinacak dnlemleri, siddet, olasilik ve
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risk skoru degerlerini iceren L Tipi Matris Risk Degerlendirme Formu olusturulmustur. Bu
calismanin sonucunda incelenen igletmede asagidaki eksiklikler tespit edilmistir:

Elektrik pano ve tesisati ile makinelerin bazi kablolar1 duvara ya da zemine gomiilii
vaziyette degildir.

Yangin algilama ve sondiirme ekipmanlar1 yeterli olmayip, erigsilmesi zor olan yerlere
konumlandrilmistir.

Makinelerde caligma giivenligi talimatlar1 ile diger uyar1 ve giivenlik levhalar1 yeterli
miktarda degildir.

Zemin, duvar, tavan ve pencerelerde toz, kir ve az da olsa kiif olusumu gozlemlendigi
icin saglikli calisma ortami i¢in pek elverisli degildir.

Calisma ortami aydinlatma, iklimlendirme, havalandirma, giiriiltii ve titresim gibi
fiziksel ¢evre faktorleri agisindan yeterli olmayip, calisan kisiler de bu konuda gerekli
duyarliliga sahip degildir.

Guvenli yik tagima ve kaldirmayla ilgili ilkelere c¢alisanlar tarafindan riayet
edilmemektedir.

Acil miidahale yapilmas1 gereken durumlar ic¢in, yeterli onlemler alimmamastir.
Calisma ortam1 hacim olarak yeterli biiyiikliige sahip olmadig1 icin isyerindeki biitiin
birimler birbirine c¢akisik vaziyette olup, bu durum hem is kazalarma zemin
hazirlamakta hem de kargasaya sebep olmaktadir.

Isyerinde yeterli miktarda bulunmasma ragmen; eldiven, kulak koruyucu, gozliik,
maske vb. kisisel koruyucu donanim ile ise uygun kiyafet (is onligii) kullanimi
calisanlar arasinda pek yaygin degildir.

Patlamas1 halinde; ¢ok ciddi maddi kayiplara sebebiyet verebilecek kompresoriin,
diger birimlerden bagimsiz, kendine has bir odas1 ile kapis1 bulunmas1 gerekirken alan
yetersizligi nedeniyle bu imkan saglanamamastir.

Ofis ortaminda kullanilan masa ve sandalyeler ergonomik a¢idan uygun degildir.

Bu bilgiler 15181nda su onerilerde bulunulabilir:

Kutu tipi mobilyalar, biiyiik dlgiilerdeki levhalarin islenmesi suretiyle iiretildigi i¢in
makineler arasindaki hattin diizgiin isleyebilmesi icin, bu tip imalathaneler uygun
biiytikliikte olmalidirlar.

Sektorde calistirilacak elemanlar bu alanda egitim almis kisiler arasindan seg¢ilmeli,
calismaya baslamadan 6nce yeterli diizeyde hizmet 6ncesi egitime alinmalidirlar.
Isyerlerinde gerekli saghk malzemeleri eksiksiz bicimde bulundurulmali, calisanlar
kaza aninda ilkyardimda bulunabilecek sekilde egitilmelidirler.

Is saghg1 ve giivenligi egitimlerine énem verilmesi, {iniversite ve diger kurumlarin
ilgili birimleri ile strekli diyalog halinde bulunulmasi ve iiniversite-sanayi isbirligini
gelistirici galigmalarda bulunulmasi gerekli goriilmektedir.

Isyerinde karsilasilmasi muhtemel tehlikelere karsi tiim calisanlar uyarilmals,
egitilmeli ve bilinglendirilmelidir. s giivenligi uzmani tarafindan isletme icinde
stirekli denetimler yapilmali ve bunlar periyodik raporlar halinde {iist yonetime
sunulmalidir.

Hijyenik olmayan kosullarda bulunan ¢alisanlardan, hem yeterli diizeyde verim elde
edilemez hem de bu kosullar nedeniyle ortaya ¢ikabilecek sonuclarin faturasi isveren
acisindan olduk¢a agir olabilecektir. Bu nedenle, isyerlerindeki biitiin alanlarin
ozellikle de mutfak, lavabo ve soyunma odasi gibi ortak kullanim alanlarinin temiz ve
hijyenik olmasina dikkat edilmelidir.
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MDFLAM iiretiminde pres kiitle sicaklik farkinin diizlemden sapma
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Oz

MDFLAM, melamin reginesi emdirilmis dekor kagitlarinin MDF tabakalarina sicaklik
ve basing altinda birlestirilmesiyle elde edilen malzeme grubudur. MDFLAM iiretimi miisteri
talebi ve kullanim yeri 6zelligine bagl olarak levhanin her iki yliziiniin veya tek bir yiizliniin
kaplanmasi ile gergeklestirilmektedir. Bir ylzl kapli diger yiizii ham olan MDFLAM’larda
siklikla goriilen problemlerden biri de levhanin diizlemden sapma (donme) egilimi
gostermesidir. Bu durum MDFLAM’lara uygulanan son islemelerde birtakim problemler
olugmasina sebebiyet vermektedir. Bu ¢alismanin amaci, pres kiitle sicaklik farkinin tek yiizii
kaplanmis MDEF’lerin diizlemden sapma degeri iizerine etkisinin belirlenmesidir. Bu
baglamda, lif levha iiretimi Camsan Ordu MDF tesislerinde gergeklestirilmistir. Levhanin
diizlemden sapma miktar1 iizerine pres kiitle sicaklik farkinin etkisinin belirlenmesi amaciyla
islemlerde farkli sicaklik parametreleri kullanilmistir. DUzlemden sapma testi dncesinde,
deneme levhalar1 20 £ 2°C ve % 65 + 5 bagil nem kosullarinda %12 rutubet miktarina

ulagincaya kadar bekletilmistir. Calisma sonucunda en uygun sonuglarin melamin kaplama
presi kiitle sicaklik farkinin 25°C oldugu gruplarda tespit edildigi goriilmiistiir.

Anahtar kelimeler: MDFLAM, pres, sicaklik farki, diizlemden sapma

The effect of press mass temperature differences on flatness in MDFLAM
production

Abstract

MDFLAM is a group of materials obtained by combining decorative paper impregnated
with melamine resin into MDF sheets under temperature and pressure. MDFLAM production
is carried out by covering both sides and one side of the board depending on customer
demand and usage feature. One of the common problems in MDFLAMSs, which are coated on
one side and raw on the other, is that the plate tends to flatness. This causes problems in the
final processing of MDFLAMSs. The aim of the study is to determine the effect of press mass
temperature difference on flatness of single face coated MDFs. To meet this objective;
medium density fiberboard panels were produced in Camsan Ordu AS. MDF plants. Different
temperature parameters have been used in order to determine the effect of press mass
temperature difference on board flatness. Prior to flatness test, sample panels were
conditioned at 20+2°C, and 65+5 % of relative moisture content to reach the moisture content
of 12 %. As a result of the study, it was observed that the best results were determined in the
groups where the temperature difference of the melamine coating press was 25°C.

Keywords: MDFLAM, press, temperature difference, flatness
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1. Giris

Ahsap medeniyetin baslangicindan itibaren en ¢ok kullanilan yap1 malzemesi olmustur.
Cevresel kaygi ve niifus artisina paralel olarak artan talep, ahsabin tedarikini glinlimiiz ve
gelecek icin imkansiz hale getirmektedir. Toplumlarin gereksinimleri diisiiniilerek orman
tiriinleri alaninda teknolojik degisimler, hammadde kullanimi ve maliyet boyutlar
degerlendirilerek ¢esitli calismalar yapilmistir. Yapilan ¢alismalar sonucunda odun kompoziti
kavrami ortaya ¢ikmigtir. Genel olarak kompozit terimi iki veya daha fazla materyalin bir
araya getirilmesi ile olusturulan malzemeyi ifade ederken; odun kompozitleri lignoselilozik
materyalin lignoseliilozik bir materyal ya da farkli yapidaki bir materyal ile tutkal kullanilarak
kombine edilmesiyle Uretilen malzeme grubunu ifade etmektedir. Kompozit yap1 icerisindeki
lignoseliilozik materyali kaplama pargaciklari, kiiglik partikiiller, yonga ve lif temsil ederken
sentetik tutkali genel olarak {ire formaldehit ve fenol formaldehit temsil etmektedir. Odun
esasli kompozit iiriinler iizerine son yillarda olduk¢a uzmanlasilmis ve olduk¢a genis bir
kullanim yelpazesine sahip olunmustur. Ahsap esasli kompozit iirlinleri genel olarak
kontrplak, yonlendirilmis yonga levha (OSB), orta yogunlukta lif levha (MDF) ve yonga
levha olarak smiflandirmak moimkindir (Maloney, 1986; Anonim, 2000; Guller, 2001;
Winandy ve Rowell, 2005; Isroi ve ark., 2011). Ahsap esasli kompozitlerin kullanim alanlari
yukarida siniflandirilan levha tiirlerinde degisiklikler gdsterebilmektedir. Ozellikle yiizyilin
son ¢eyreginden itibaren Diinya’da MDF iiretimi hizli bir sekilde artarak yillik artis orani
yonga levhayi geride birakmistir. MDF iiretiminin hizla yiikselmesine neden olan en 6nemli
etkenler; hammadde isteginin yonga levhadan daha genis sinirlar igerisinde olmasi, masif
aga¢ malzeme gibi islenebilmesinden dolayr basta mobilya endiistrisi olmak {izere bir¢ok
kullanim alaninda yonga levha ve kontrplak yerine daha fazla tercih edilmesi, fiziksel
ozelliklerinin iyi ve mekanik diren¢ degerlerinin yiiksek olmasidir. (Suchland ve Woodson
1991; Kayis, 2016). MDF’nin diizgiin ve yeknesak bir karakter sergilemesi dolayisiyla lake,
boya ve vernik gibi sivi yiizey islemlerine olanak saglamaktadir. Ayrica MDF levhalarin
yiizeyleri her tiirlii laminat, re¢ine emdirilmis kagit, folyo ve ahsap kaplama ile lamine
edilebilmektedir. Guniimuzde seri mobilya tretiminin ana materyali olarak hizmet eden levha
tirtinlerinde (Yonga levha, MDF, Kontrplak vb.), malzeme yiizeyinin kaplanmas1 ve degerinin
arttirilmasi, gerek estetik gerekse direng oOzelliklerinin 1iyilestirilmesi yoniinden Onemli
bulunmaktadir. Bu durum MDF’nin kullanim alanlarin1 ciddi manada arttirmaktadir (Kilig,
2004; Dongel, 2005; Kayis, 2016).

MDFLAM, emprenye makineleri vasitasiyla melamin reginesi ve tutkal emdirilmis
dekor kagidinin MDF levha iizerine kaplanmasiyla elde edilen iiriine verilen genel isimdir.
MDFLAM iiretimi miisteri talebi ve kullanim yeri 6zelligine baglh olarak levhanin her iki
yuziinin veya tek bir yizinin kaplanmasi ile gergeklestirilmektedir. Bir yiizii kapli diger
yizii ham olan MDFLAM’larda siklikla goriilen problemlerden biri de levhanin diizlemden
sapma (donme) egilimi gostermesidir. Son {iretici levhanin ham olan yiizeyine PVC vs.
kaplayarak mobilya sektoriinde dekoratif mutfak ve banyo dolaplari imalatinda kullanmak
istemektedir. Ancak levhalarin diizlemden sapmas1 dolaysiyla arzu edilmeyen neticeler ortaya
¢ikmaktadir. MDFLAM iireticileri bu sorunun iistesinden gelebilmek adina ¢ok c¢esitli
yontemler ve varyasyonlar uygulayabilmektedir. Bu yontemlerden biri de pres kiitle sicaklik
farkinin degistirilmesidir. Bu calismadaki amacg; mobilya sektoriinde yart mamul olarak
kullanillan MDFLAM iirlinlerinde diizlemden sapma problemi iizerine pres kiitle sicaklik
farkinin etkisinin belirlenmesidir.
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2. Materyal ve Metot
2.1 Materyal

Calisma kapsaminda, Camsan Ordu AS. MDF Fabrikasinda 18 mm kalinliginda, 630
kg/m® yogunlugunda ve 2100 x 2800 mm ebatlarinda orta yogunlukta lif levhalar (MDF)
uretildi. MDF iiretiminde hammadde olarak kullanilan kayin odunlar1 Karadeniz bolgesi Ordu
ili Akkus ilgesi, kizilgam odunlar1 Ordu ili Mesudiye ilgesi Orman Bolge Miidiirliiklerinden
temin edilmistir. MDF {iretiminde kullanilan kimyasal maddelere iliskin bilgiler Cizelge 1°de
gosterilmistir.

Cizelge 1. MDF iiretiminde kullanilan kimyasal maddelere iliskin teknik bilgiler

Uriin Karakteristigi Birim Olc¢lim Degeri
Ure formaldehit Baks E2 - 63
Gorliniig Berrak Beyazsivi
Kat1 Madde g/cm3 63
Formaldehit / Ure Mol Orani % 1.15
Yogunluk( 20 C°) g/lem® 1.27
Vizkozite( 20 C°) cps 80

Akma Zamani( 20 C°, FC4) sn 25-30
Jellesme Zamani( 100 C°) (%10 luk NH4CI) sn 30-50

Ph 7.6 8.8
Serbest Formaldehit Miktar1 % 0.12-0.22
Metilol Gruplari % 16-18
Depolama Zamani (20 C°, giin) gin 35
Parafin Isiksan IK - 1200
Gorliniis Krem. light
Kat1 Madde % 40+1

Ph 7
Yogunluk glcm?® 0.92
Erime Noktas1 c° 52 — 56 min
'Yag Orani ag. % 1.5 max
Penetrasyon 30-33
Sertlestirici Amonyum Klorir NH4 CI
Gorliniis Kirli beyaz
Kat1 Madde % 9-10

Yapi Kristal taneli
Y ogunluk glcm?® 1.02

Calismaya konu olan dekor kagitlarinin tutkallanmasi emprenye tesisinde yapilmistir.
Dekor kagitlar1 ham bobin halinde Deurowood firmasindan temin edilmistir. Kurutma
firmlarmin devir sayilari ile nihai kurutma iglemi yapilmistir. Dekor kagitlarinin final rutubeti:
5.5- 6 olarak 6l¢iilmistiir. Kagit gramaji ise ham kagitta 70 g/m?, emprenyeli kagitta 168 g/m?
‘dir. Dekor kagitlarinin emprenye yapilmasinda ilave kimyasal maddeler verilmistir. Kaplama
tesislerinde pres tablasina yapismayi Onleyici kalip ayirici, kagidin kirtllganligini gidermek
amaciyla da islatict madde kullanmilmistir. Dekor kagitlarinin birbirlerine yapismamasini
saglamak {iizere antiblock eklenmistir. Kagitlarin tutkallanmasi sirasinda olusan tozu en aza
indirgemek i¢in ise toz Onleyici kimyasal madde kullanilmigtir. Cizelge 2’de dekor
kagitlarinin emprenye isleminde kullanilan kimyasal maddelerin 6zellikleri verilmistir.
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Cizelge 2. Dekor kagitlarinin emprenye isleminde kullanilan kimyasal maddelerin 6zellikleri

On-ll-;;ici Islatica :;?::El Sertlestirici | . UFR-50
(ADT) (MA) (PHE) (KS-N) tutkah
Yogunluk 951 1007 1045 1307 1021 1202
pH 7.29 6.2 7021 6.37 6.44 7.44
Viskozite 46 13 12 15 10 12
2.2 Metot

2.2.1 MFLAM Uretimi

Bu arastirmada, deneme levhalar iiretiminde MDF is akisina bagl olarak yongalama,
liflendirme, kurutma, tutkallama, Sserme, On presleme, sicak presleme, klimatizasyon,

ebatlama,

zimparalama ve depolama islemleri

gerceklestirilmistir.

uygulanan ¢alisma degerleri Cizelge 3’te gosterilmektedir.

MDF retiminde

Cizelge 3. MDF iiretiminde uygulanan ¢alisma degerleri

Proses Degerleri Olglim Olciim Degeri
Birimi

'Yonga Boyutlari mm 25x 20X 5
'Yonga Rutubeti % 45-60 min.
Lif Boyutlar1 (Kalinlik x Boy) mm 0.1-07 x 0.5-10
Yonga Pisirme Sicakligi oC 180-200
'Yonga Pigirme Siiresi dak. 1.5-2
Rafinor Disk Acikligi mm 0.1-0.5
Pisirme Buhar Basinci bar 8-10
Kurutma Hava Giris Sicakligi oC 170-180
Kurutma Hava Cikis Sicakligi oC 55-65
Kurutma Hatti Uzunlugu m 150
Kurutma Hatt1 Cap1 m 1.8
Kurutma Hizi mm/sn 28-30
Taslak Rutubeti % 5.5-8.5
Sertlestirici NHa Cl % 10
Jellesme Stiresi sn 65-75
On Pres Basinci kp/cm? 15-20
Pres Basinci kp/cm? 35-40
Pres Sicakligi oC 180-240
Pres Zamani mm/sn 170-175
S. Pres Faktor( sn/mm 6 - 6.5 sn/mm
Klimatizasyon Suresi dak. 45
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2.2.2 Diizlemden Sapma Degerinin Belirlenmesi

Diizlemden sapma miktar1 TS EN 14323 standardina uygun olacak sekilde
belirlenmistir. Diizlemden sapma, levha veya levha pargasinin uzun ve kisa yanlarina paralel
olacak sekilde belirlenen iki pozisyonda konumlandirilan bir metal mastarin levha ylizeyinden
olan azami sapmasi 6lgiilerek tayin edilmistir. Bu 6l¢giim igin 2000 mm £+ 1 mm uzunlukta ve
0.1 dogrulukla okuma yapacak sekilde tasarlanmis kadranli kumpas kullanilmistir. Levhanin
uzun kenarimin biri zemin Uzerine gelecek bigimde serbest bir halde dik konuma getirilmistir.
Diizlemden sapma kumpasi igbiikey yiizeye c¢esitli konumlarda yerlestirilmistir. Her bir
konumda, levha yiizeyi ile diizlemden sapma kumpasi arasindaki en biiyiik agiklik 0.1 mm
dogrulukla 6l¢iilmiistiir.

MDFLAM iiretiminde diizlemden sapma degeri iizerine pres kiitle sicaklik farki
etkisinin belirlenmesi amaciyla, pres kiitle sicaklik farklar1 0°C, 6°C, 12°C, 15°C, 21°C ve
25°C olarak belirlenmis ve MDF’nin alt yiizeyinden kaplanmasi gergeklestirilmistir. Bu
kosullarda iiretilen levhalardan alinan numunelere diizlemden sapma testi uygulanmistir.

3. Bulgular ve Tartisma

MDFLAM firetiminde pres kiitle sicaklik farkinin diizlemden sapma degeri iizerine
etkisini gosteren ortalama ve standart sapma verileri Cizelge 4’te gosterilmistir. Cizelge 4
incelendiginde pres kiitle sicaklik farkinin artmasina bagl olarak MDFLAM’larin diizlemden
sapma degerinin arttigi tespit edilmistir. En yiiksek diizlemden sapma degeri pres kuitle
sicaklik farkinin 25°C oldugu grupta tespit edilirken, en disiik diizlemden sapma degeri pres
kiitle sicaklik farkinin 0°C oldugu grupta belirlenmistir. Pres kiitle sicaklik farki arttikga
levhanin kagit kapli yonde diizlemden sapma (donme) egiliminin arttig1 belirlenmistir. Kiitle
sicaklik farkinin artmasi ile diizlemden sapma miktarinin artis gostermesi levhanin alt
yiizeyden daha fazla sicaklifa maruz kalmasina baglanmaktadir. TS EN 14323 standardina
gore her iki yizii kaplanmis levhalar igin mm/m’de 2 mm olarak kabul edilmistir. Buna goére
levhalarin tek yiiziiniin kaplanmasi halinde ilgili maddede belirlenmis bir smr
belirtilmemistir.

Cizelge 4. Pres kiitle sicaklik farkinin diizlemden sapma degerleri iizerine etkisi

Boyuna sapma
Kiitle Sicaklik Farki mm mm/m
0° 0.40 (0.13) 0.38 (0.11)
6° 0.64 (0.07) 0.63 (0.12)
12° 0.77 (0.11) 0.75 (0.17)
15° 1.29 (0.12) 1.26 (0.24)
21° 1.81 (0.17) 1.78 (0.43)
25° 2.35(0.11) 2.31 (0.45)

Levha iireticileri levha ylizeyine sonradan uygulanacak olan bazi ylizey islemleri
dolayisiyla levhanin diizlemden sapmasini 6nceden ongorerek, tek yiizli kapli levhalara cesitli
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islemler uygulayarak bu sorunu bertaraf etmeye caligmaktadir. Panel mobilya ireticileri tek
yiizii kapli MDF’lerde diizlemden sapma degerinin 2-4 mm/m olarak tespitinin sonradan
uygulanacak yiizey islemlerinde avantaj sagladigini belirtmektedirler. Tek yiizii kaplh
MDF’lere sonradan panel mobilya iireticileri tarafindan uygulanan boya ve PVC kaplama gibi
son islemler dolayistyla levhanin kaplama yapilan tarafa donmesi ile birlikte levha arzu edilen
forma kavusabilmektedir. Bu sayede kaplanmis bir MDF ile yapilan panel iriinler (dolap
kapag1, panel kapi, siirgli kapi, masa gibi ev ve ofis mobilyalar1 vs.) hatasiz bir goriiniime ve
durusa sahip olabilmektedir.

3. Sonuglar ve Oneriler

Pres kiitle sicaklik farkimin tek yiizii kaplanmis MDFLAM’larin duzlemden sapma
degeri iizerine etkisinin belirlenmesi isimli bu ¢aligmada;

e Pres kiitle sicaklik farkinin artmasina baglh olarak MDFLAM larin diizlemden sapma
degerinin arttig1 tespit edilmistir.

e Pres kiitle sicaklik fark arttik¢a levhanin kagit kapli yonde diizlemden sapma (donme)
egiliminin arttig1 belirlenmistir.

e Mobilya sektoriinde yar1t mamul olarak kullanilan tek yiizii kapli MDFLAM siparisleri
verilirken mutlaka hangi amacla ve yontemle uygulama yapilacag belirtilmelidir.

e Melamin kaplama preslerinde alt ve iist kiitle sicaklik farkinin etki ettigi diizlemden
sapma degeri siirekli olarak kontrol altinda tutulmalidir.
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