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KURULU BiR MOBILYA FABRIKASININ FROM/TO YONTEMI ILE
YENIDEN DUZENLENMESI

Dog. Dr. Ercan TANRITANIRYD

Kisa Ozet

Bir iiretim sisteminde yerlesimin basarisi, is akiginin tiim sadeligi ile
uygulanabilmesine, baska bir ifade ile is istasyonlarinin geri hareketleri en aza
indirecek sekilde yerlegtirilmesine baghdr.

Bu calismada bir mobilya fabrikasinin yerlesimi incelenerek, geri hareketler
From/To Yontemi ile en aza indirilmistir.

1. GIRIS

Fabrika diizenlemenin amaci, makinalarin statik bir diizenlemesini degil; malzemelerin
fabrika iginde optimal akigim saglamaktir. Bu nedenle iglemlerin izledigi sira ve aralarindaki
bagimliligin derecesi yerlesimi etkilemektedir.

Fabrika icinde en ideal yerlesim, makinalarin bir dogru iizerinde bulundugu ve &zellikle
fonksiyonel diizenlemede sorun olan geri hareketin bulunmadifi yerlesimdir. Ancak mobilya
endiistrisinde baz1 makinalar malzeme islerken gok yonlii bogluga ihtiyag duymaktadir. Bu yiizden
fazla alan ihtiyacini karsilamak igin is akigindaki dogrusallik bozulabilmektedir.

Daha onceki yaymnlarda da belirtildigi gibi Fonksiyonel Diizenleme aym iglemi goren
makinalarin biraraya getirildigi yerlesim tipidir (KOBU 1987; TANRITANIR, 1990 KURTOGLU,
TANRITANIR 1991). Siparis tipi iiretimde tercih edilen ve iiriin ¢esidi yiiksek olan bu yerlesimde;
herhangi bir parganin is akig1 geregi bir makinada iglem gordiikten sonra diger makinalarda farkl
islemler gormesi ve ayni makinaya iglem gormek lizere donmesi fabrika iginde geri hareketlerin
olusmasina dolayisiyla toplam imalat siiresinin uzamasina ve parga trafifinin karigmasina neden
olmaktadir.

1) 1.0. Orman Fakilltesi, Orman Endistri Mihendisligi B&limi, Orman Endistrisi, Makinalari ve igletme Anabilim Dali.
Yayin Komisyonuna Sunuldugu Tarih: 12.01.1998
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Bu galigmada, yukarida belirtilen sorunlari olan bir fabrikadaki makinalarin yerlesimi From/To
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Yontemi ile irdelenip en uygun yerlesim onerilmektedir.

2. MATERYAL ve YONTEM

2.1 Materyal

Caligmanin uygulandif1 biiyikk olgekli fabrikada modiiler mobilyalar ve biiro mobilyalan
iiretilmektedir. Bu fabrikadaki makinalarin dékiimii Cizelge 1’de, makinelerin yerlesimi ise Sekil

1’de verilmistir.

Tablo 1: Fabrikada bulunan makinalar.

Table 1: The machines in the factory.

Makina No Makinanin adi
Machine Number The Name of Machine
1 Levha Kaba Ebatlama Makinasi
2 Cift Tarafli Levha Net Ebatlama Makinasi
3 NC Levha Ebatlama Makinasi
4 Arabal1 Yatar Daire Testere
5 Kenar Isleme Makinasi
6 Kenar {sleme Makinasi
7 Coklu Delik Delme Makinasi
9 Baza Toplama
10 Masali Daire Testere
11 Bantli Zimpara Makinasi
12 Cekmece Kasnagimin Toplanmasi
13 Cekmece Althiginin Cakilmas:
14 Freze (bazalama igin)
15 Tablali Freze (¢ekmece igin)
16/19 Calisma Masasi Tablas: ve Etajer Montaji
17/18 Cekmece Kizaklannin Toplanmasi
21 Yatak Elemanlarinin Toplanmasi
22 Temizlik Islemi
23 Rétuglama-Aksesuar Takma-Ambalajlama
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Sekil 1: Fabrikada makinalarin yerlegimi.
Figure 1: The layout of the machines in the factory.
2.2. Yontem

From/To Yontemi fonksiyonel diizenlemede departmanlarin; hat diizenlemede makinalarin
birbirilerine gore en uygun konumu belirlemede kullamlmaktadir (WILD, 1979; KOCER, 1974,
TARAY, 1986). Yontemi agiklamak amact ile agagida bir 6rnek verilmigtir.

Yontem, 5 i§ istasyonunda 10 ayn durunin uretildigi atolye iizerinde agiklanmaktadir.
Uriinlerin iglem siralan asagidaki gibidir.

Tablo 2: Ornek uygulamadaki iiriinlerin ig akist.

Table 2: The work flow of the products of the example.
Uriin Islem Sirasi Uriin Islem Sirasi
Product The Order of the Operation Product The Order of the Operation
1 H,CB,D,F 6 H,D,C, A EF
2 H,AE,B,C,F 7 H,E, A,B,F
3 H,E,A,E,B,F 8 H,A,C,E A F
4 H,A,B,C,D,E,F 9 H,C,B,D,F
5 H,C,A,B,F 10 H,C,A,C,B,C,E,F
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Tablo 3: Is istasyonlar arasindaki parga hareketlerinin matris {izerinde gosterimi.

Table 3: The matrix of the movements of the parts between work stations.

M .
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Tablo  4: leri ve geri hareketlerin moment degerleri.
Table  4: The values of momentus of the movements forwards and
backwards.
ILERI HAREKET GERI HAREKET
MOVEMENTS FORWARDS MOVEMENTS BACKWARDS
Toplam Toplam
Yoriinge No  Hareket Sayisi  Hareket Sayis1 | Yoriinge No  Hareket Sayisi  Hareket Sayis:
Orbit Number The Number of Total Number | Orbit Number The Number of Total Number
The of The The of The
Movements Movements Movements Movements
1 X 14 = 14 1 X 4x2 = 8
2 X 8 = 16 2 x 3x2 = 12
3 X 3 = 15 3 X 2x2 = 12
4 X 7 = 28 4 x 3x2 = 24
5 X 3 = 15 9 x 0x2 = 0
+ +
88 56

Toplam Hareket Sayis1 = 88 + 56 = 144
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Tablo 5: s istasyonlarimn siralari degistirelerek parga hareketinin iyilestirildigi matris.

Table 5:  The matrix of improved movements of the parts.
M .
o G H A| B & D | E F Toplam 1
V e ]
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Tablo 6: I akig1 iyilestirilmis parca hareketlerinin moment degerleri.
Table 6: The values of momentus of improved movements of the parts.
ILERI HAREKET GERI HAREKET
MOVEMENTS FORWARDS MOVEMENTS BACKWARDS

Toplam Toplam
Yoriinge No  Hareket Sayis1  Hareket Sayisi | Yoriinge No  Hareket Sayisi  Hareket Sayisi
Orbit Number The Number of Total Number | Orbit Number The Number of Total Number
The of The The of The

Movements Movements Movements Movements
1 X 13 = 13 1 x 8x2 = 16
2 X 10 = 20 2 x 4x2 = 16
3 X g8 = 24 3 x 1x2 = 6
4 X 3 = 12 4 x 0x2 = 0
6] X 2 = 10 5 x 0x2 = 0
+ +
79 38

Toplam Hareket Sayis1 = 79 + 38 = 117
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3. UYYGULAMA

Fabrikadaki parga hareketine bakildig1 zaman Coklu Delik Delme Makinasi’na kadar Hat Tipi
Diizenleme oldugu ve A ile B olmak lizere iki imalat hattimin bulundugu goriilmektedir. Bu
hatlardaki makina yerlesimi ve pargalarin is akislan asagidaki gibidir:

A Hattindaki Makina Yerlegimi : H-1-2-5-7-14-9-4-16/19-21-22-23

A Hattimin Parga Hareketleri:

H-1 £ 39 5.7 . 45 12 - 21

H-2 .33 5-14 S 14 14-9 12 16/19-22 6

H-23 4 7-14 17 9.22 - 16 21-23 25

1-2 .48 7-16/19  :7 4.5 - 14 22-16/19 =5

25 .51 7-21 :2 4.9 15 2223 44
Tablo 7: A hattindaki parga hareketlerinin matris tizerinde gosterimi.

Table 7:  The matrix of the movements of the parts between work stations on line A.

H 1 2 5 7 9 14 4 16/19 | 21 22| 23 | Toplam

H /39| 33 4 |76
1 il | 48 48
2 151 51
5 /| 45| 14 59
i) //ARY 7 2 |2 47
9 i 12 12
14 n 16 16
4 14 15 | /1 29
16/19 I 6

21 " 5|4
22 5 /] 44| 49
23 /o
Toplam| 0 | 39 | 81| 65 [45[31 | 27| 0 | 12 2 | 43|53 398
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Tablo 8: A hattindaki parca hareketlerinin moment degerleri.
Table 8:  The values of momentus of the movements of the parts on line A.
ILERT HAREKET GERI HAREKET
MOVEMENTS FORWARDS MOVEMENTS BACKWARDS
Toplam Toplam
Yoriinge No  Hareket Sayist  Hareket Sayist | Yoriinge No  Hareket Sayisi  Hareket Sayisi
Orbit Number The Number of  Total Number | QOrbit Number The Number of ~ Total Number
The of The The of The
Movements Movements Movements Movements
1 X 256 = 256 1 X 15x2 = 30
2 X 58 = 116 2 X 5x2 = 20
3 X 0 = 0 3 X 0x2 = 0
4 X 23 = 92 4 X 14x2 = 112
5 X 2 = 10 +
6 X 21 = 126 162
7 X 0 = 0
8 X 0 = 0
9 b 0 = 0
10 be 0 = 0
11 X 4 = 44
TSRS
664
Toplam Hareket Sayisi = 644 + 162 = 806
A Hattindaki Makinalarin Yeni Yerlesimi : H-1-2-4-5-7-14-9-16/19-21-22-23
Tablo 9: A hattindaki iyilestirilmis par¢a hareketlerinin matriste gosterimi.
Table 9:  The matrix of improved parts movements on line A.
H Ii-1-2 4 5 17 14 9 16/19 | 21 22| 23 | Toplam
H 39 | 33 4 |76
1 | 48 48
2 i 51 51
4 |14 15 29
5 /) 45 14 59
7 i 17 7 2 21 47
14 mo| 12 12
9 i 16 16
16/19 i 6 6
21 W 5 |3
22 5 i | 44 | 49
23 o
Toplam | 0 39 |81 0 65] 45 | 31 271 12 2 43| 53 | 398
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Tablo 10: A hattindaki iyilestirilmis par¢a hareketlerinin moment degerleri.

Table 10: The values of momentus of improved movements of the parts on line A.

ILERI HAREKET GERI HAREKET
MOVEMENTS FORWARDS MOVEMENTS BACKWARDS
_— Toplam e Toplam
Yoriinge No  Hareket Sayisi  Hareket Sayiss | Yoriinge No  Hareket Sayist  Hareket Sayist
Orbit Number The Number of  Toal Number | Orbit Number The Number of  Toral Number .
The of The The of The
Movements Movements Movements Movements

1 x 219 = 219 1 x 0x2 = 0
2 x 109 = 218 2 x 5x2 = 20
3 X 23 = 69 +
4 X 17 = 68 20
5 x 21 = 105
6 X 0 = 0
7 X 0 = 0
8 X 0 = 0
9 X 0 = 0
10 X 0 = 0
11 X 4 = 44

e Lo

664
Toplam Hareket Sayis1 = 723 + 20 = 743
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B Hattindaki Makinalarin Yerlegimi: H-3-6-7-9-14-4-16/19-21-22-23.

B hattimin parga hareketleri:

H-3 =29 6-16/19 14 43 :2 21-23:5
3-6 14 7-16/19 35 4-6 :20 22-21:5
34 =17 7-21 3 4-21 :2 22-23 : 44
6-7 19 9-16/19 1 15 423 1 69 :1
14-16/19: 3 16/19-22  :16

Tablo 11: B hattindaki parga hareketlerinin matris iizerinde gosterimi.

Table 11: The matrix of the movements of the parts between work stations on line B.

H|3 |6 |7 ]9 14 | 4 | 1619 | 21 | 22 | 23 | Toplam
H M 29 29
3 1|4 17 21
6 M o9l 4 14
7 " 5 3 8

9 " 15 15
14 mn 3 3

4 2 |20 1/ 2 1 25
16/19 m 16 5
21 m 5 5
22 5 mo| 44 | 49
23 i 0
Toplam [0 | 31 | 24| 9 | 1 0 17 | 27 10| 16 | 50 | 185
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Tablo 12: B hattindaki parca hareketlerinin moment degerleri.

Table 12: The values of momentus of the movements of the parts on line B.

ILERI HAREKET

GERI HAREKET

MOVEMENTS FORWARDS MOVEMENTS BACKWARDS
e Toplam L Toplam
Yoriinge No  Hareket Sayisi  pareket Sayisy | YOringe No  Hareket Sayisi  Hareket Sayisi
Orbit Number The Number of  Toai Number | Orbit Number The Number of  Toral Number
The of The The of The
Movements Movements Movements Movements
1 X 86 = 86 1 X 5x2 = 10
2 X 27 = 54 2 X 0x2 = 0
3 x 15 = 45 3 X 0x2 = 0
4 X 6 = 24 4 X 20x 2 = 160
> X 24 = 120 5 X 2x2 = 20
6 X 0 = 0 +
7 X 0 = 0 190
8 X 0 = 0
9 X 0 = 0
10 X 0 = 0
- SR
329

Toplam Hareket Sayist = 329 + 190 = 519

B hattindaki makinalarin yeni yerlegimi : H-3-4-6-7-9-14-16/19-21-22-23

Tablo 13: B hattindaki iyilestirilmis parga hareketlerinin matris iizerinde gosterimi.

Table 13: The matrix of improved parts movements on line B.
H 314 6 7 9 14 | 16/19 | 21 22 | 23 | Toplam

H | 29 29
3 Mmoo 17| 4 21
4 2 1| 20 2 1 23
6 i 9 1 4 14
7 mn 5 3 8

9 " 15 15
14 M |3 3
16/19 " 16 16
21 m 5 5
22 5 M| 44 | 49
23 " 0
Toplam | O 31 | 17 2419 1 0 27 10 16 50 185
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Tablo 14: B hattindaki

ILYA FABRIKASINDA FROM/TO YONTEMI 121

tyilestirilmis par¢a hareketlerinin moment degerleri.

Table 14: The values of momentus of improved movements of the parts on line B.

ILERI HAREKET GERI HAREKET
MOVEMENTS FORWARDS MOVEMENTS BACKWARDS
L Toplam e Toplam
Yoriinge No  Hareket Sayisi  Hareket Sayis: | Yoringe No  Hareket Sayisi  Hareket Sayisi
Orbit Number The Number of  Tora) Number | Orbit Number The Number of  Total Number
The of The The of The
Movements Movements Movements Movements
1 x 12 = 122 1 X 222 = 4
2 X 41 = 82 2 X 5x2 = 20
3 X 5 = 15 +
4 X 7 = 28 24
5 X 0 = 0
6 X 2 = 12
7 X 0 = 0
8 X I = 8
9 x 0 = 0
. .
267
Toplam Hareket Sayis1 = 267+24=291
GD STOK
ALANI

Yemekhane

Sekil  2: Fabrikada makinalann yeni yerlegimi.

Figure 2: The new layout of the machines in the factory.
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4. SONUC

From/To yonteminin uygulanmas: sonucunda $ekil 1'de verilen makinalarin yerlesiminde
degisiklik yapilmasi gerektigi ortaya ¢ikmistir. Buna gore 4 numarali Arabah Yatar Daire Testere
Makinasi; 2 ve 3 numarali Cift Tarafli Net Ebatlama Makinas1 ve NC Levha Ebatlama Makinasi ile
5 ve 6 numarali Kenar Isleme Makinalari'nin arasmna yerlegtirilmigtir. 22 numarali Temizlik
islemi’nin yapildig1 el tezgahlar, 21 numarah Yatak Elemanlarimi Toplanma Tezgahlar’'nin
arkasina alinmistir. 22 numaral1 tezgahlardan bosalan yere ise 14 numaral ve bazalama igleminde
kullanilan Freze Makinasi yerlestirilmistir. Ayrica, i§ akiginin daha diizgiin hale getirmek igin 16/19
numarali Caligma Masas1 Tablas1 - Etajer Montaji ile 17/18 numarali Cekmece Kizaklarinin
Cakilmasi-Aligtirilmasi tezgahlarim yanyana ve is akigina dik dogrultuda yerlestirmek gerekmistir
(Sekil 2).

10, 11, 12, 13, 15 ve 17/18 numarali makinalarin bulundugu ¢ekmece biriminde is akigim
diizenlemek, From/To yontemini uygulamaya gerek duymayacak kadar basittir. Bu nedenle
¢ekmece birimi From/To yontemi kullanmaksizin diizenlenmistir.

Sonug olarak, bir mobilya fabrikasinda From/To yonteminin uygulanmasi ile fabrika igindeki
is akig1 sadelesmis ve parca trafigini karmagik hale getiren geri hareketler en aza indirilmistir.



REARRANGEMENT OF A FURNITURE FACTORY LAYOUT BY
USING FROM/TO METHOD

Dog. Dr. Ercan TANRITANIR

Abstract

The success of the layout is depend on the simply of work flow. That is, the
work stations have to be put in order to minimize backward movements.

In this study a layout of furniture factory has been studied and backward
movements minimized by the help of From/To method.

1. INTRODUCTION

The aim of factory layout is not a static layout of machines, to supply optimal material flow
in the factory.

The ideal layout have linear material flows and do not contain backward movements. But,
especially process-oriented layout has a lot of backward movements. Because of this, lead times is
longer than that of product-oriented layout and part traffic is more complicated.

In this study, a factory that involves mentioned problems has been studied and suggested
optimal layout obtained by the help of From/To Method.

2. MATERIAL AND METHOD

A factory that produces modular and office furniture has been chosen as application place. The
list of machines and the layout of factory have been given in the Table 1 and Figure 1, respectively.

To determine the optimal layout of factory has been used From/To Method.
3. APPLICATION

As seen clearly in the Figure 1, there are two manufacturing lines as A and B in the factory.
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The layout of factory where product - oriented layout has been applied between 1, 2, 3, 4.‘5, 6,7.
The layout of manufacturing line A:
H-1-2-5-7-14-9-4-16/19-21-22-23
The layout of manufacturing line B:
H-3-6-7-9-14-4-16/19-21-22-23
4. RESULTS AND CONCLUSIONS

The matrix of Machine has been designed according to From/To Method. Having this method
the following results have been gained. These are;

The layout of manufacturing line A:
H-1-2-4-5-6-14-9-16/19-21-22-23
The layout of manufacturing line B:
H-3-4-6-7-9-14-16/19-21-22-23

In order to have a balanced part flow, the layout of furniture factory have to change. New
layout of factory was given in the Figure 2.

As a result, by the help of From/To Method the part flow has been simplified and backward
movements have been minimized.
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