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Thesis Title: Developing a Plant Layout Solution for Stainless Steel Fabrication
Manufacture A Case Study of Saha Stainless Steel CO.,LTD
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ABSTRACT

This thesis aims to run the production for just in time to satisfy customer by reducing
production time lower than customers’ due date. We designs and analyzes the selection of the
best plant layout that appropriates for stainless steel production. Products of this production are
divided in to 15 groups in the same line production. The beginning of this study is to analyze the
flow process chart of each product group, and to select the main product which is used to analyze
for improvement process. Main product is an upright refrigerator. Then, we analyze to find root
causes and solutions by designed layout in accordance with Systematic Layout Planning: SLP,
design equipment and search materials handing for help workers and change method of work for
increase productivity of production.

The results of the research showed that new plant layout have appropriate flow process
direction. Operators can reduce fatigue of walking distance to 316.02 meters. Space is used at
high utilization rate. Equipment helping-work enables operators to increase outputs per
department. New work method can reduce the production lead time. We can eliminate

bottleneck and increase productivity at laser cutting department by 65%.

Keyword: Systematic Layout Planning
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Classify Product(Piece) | Percent
Uprighf Refrigerator 19 35%
Under counter Refrigerator 11 20%
Showcase Display 7 31%
Other 8 15%
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ANTNN 3.2 MNTNLERITUR UL B IEHER N TIas 1T lauN e

Group Baht/Piece | Percent
Cooling 55,000 53%
Sink Table 18,000 11%
Cabinet 20,000 8%
Gease Trap 6,000 4%
Other - 24%
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NUNGeEYIDEALLAE (Saw)

WHUNAA (Shearing)
wHunfnlagiAsoawes (Laser Cutting)
WHUNaUAY (Deburring)

WHUNYU (Bending)

wnunUsznau 1 (Assembly1)
wnunUsenau 2 (Assembly?2)
wHunUsenau 3 (Assembly?3)
uwrunUsznaun3endu (Assembly Cooling)
WNUN9UTEUUTOU (System Heating)
WHUNIIUIEUULEY (System Cooling)
wHUNTRANUAIRD (Polishing)

WHUNAIIIANEEER (Cleaning)
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1.

Lo -

wHLNLADLYIDAIGE (Saw)

WNUNAR (Shearing)
wHUNFRLaELA3DaIeS (Laser Cutting)
WHUNWU (Bending)

WHUNUSEUUSOU (System Heating)

WHUNIUsEUULEY (System Cooling)
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7. wiundannieiaiin (Polishing)

< a4 w A W
MITNN 3.3.1 ANT19LERILATRIANTLASVUIALATDINNG

1 @599

Department Machine Size
Notching 1210x1790x1540
Saw Bomar 1540x4012x1470
Brand Saw 982x6940x1245
Shearing GMS 2220x3670x1770
Shearing Durma 3412x3242x1745
Shearing Amada 2262x2185%x1300
Shearing

Laser 2890x8320x2200

Corner Shearing Euromac 950x870x1300

FIM 775x945x1500
Punching Punching Euromac 4200x3800x2000
Adira 2500%x1320x2371
Bending Durma 1660x3960%x2760

Bending

LVD 4000x1420x2770
Bending GMS 3072x1400x2300

Mechanical Press Amadal 950x1100x2350

Mechanical Press Amadaz2 880x1100x2130
Mechanical Pressl 1470x1700%2600

Conventional Lathel 930x2150%x1210

Assembly Conventional Lathe2 870x2600x1300
Supermax 1010x2280x1240

Ayax 930x3000x1400

YLM 2385x970x1070
CANNON 2720x4900x4000
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A5199 3.3.2 A5 19LEARLATRINITUATVUINLATDIINS (A1)

Department Machine Size
Grinding 1220770
Grinding 1220x770
Grinding 1220770
Grinding 1220x770
REXON 315x650x1655
KING 340x630x1410
Assembly
Spot Weldingl 570x1435x1300
Spot Welding2 755x1410x2160
Mechanical Press2 765x1622x2080
Cut 2700x1700
Cut 1450x700
Cut 480x420
Polishing Belt Sander 15600x1980x1630
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M3199 3.5 AT NLEAIIAININENLABIREEVDIUARENGNNERN AU

Group Operation Time (Hr.)
Broiler 8.50
Cooling 54.05
Cabinet 20.40
Wall Cabinet 10.25
Food Court Servery 11.44
Grease Trap 2.35
Grating 14.30
Hood 18.20
Mobile 13.10
Range 11.05
Shelf 21.45
Sink Table 34.55
Table a8y
Stand & Support 21.50
Accessory 1.35
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15197 3.5 anlunsuansussuuiduldanniigavesnguadndurivomuniingn van
lady 54.05 F7Tus 39 6 Ju 6 Halus 5 Uil TfAIAUNULIINUTIN 2,230.214 U™ (ARIINATMTINY
fusdsminaynsusms) uazngunaniusigunsainnuidddinanlunisudntesiian anade 1.35
Falua wansenuannnisuin wansmet 1 Sue deldnannnylinissinnansasidudeluad

Tunouluniswin nindnelulsanuuansiagui 3.18
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& = a va A
A1TNN 3.6 WW?WQLLE’WIQLLNNQNﬂWi‘Lwa?}@QﬂiSUQUﬂqiNaW@LHUHu 4 Usen

U u

FLOW PROCESS CHART
Activity Present Propose Saving

Product : 4 Door Refrigerator Stid . : = - =

Transportation 8 - -

Delay [ ] 1 - -

Storage v 0 - -

Activity : Before Improvernent Inspection Il 1 2 -

Distance(m) 439,92 - -

Manpower : 43 Tirne[Minute) 2605.17 - -

Description Distance [m) Time[Minute] Symbol Manpower
® E2 [ ] v []
Move to Sheet Metal 80.1 1.64 2
Wait for store operating 5.60

Picking Sheet Metal 5.45 2
Move to Laser 8011 164 2
Laser cut 6132 3
Mave to Deburring 79.25 162 2
Deburring 140.00 2
Mave to Shearing 250 0.05 1
Shearing 186.00 1
Mave to Bending 25.75 0.53 1
Bending 135.00 )
Mave to Assernbly 62.56 128 1
Picking Raw Material B.60 = 1
Install Pipe Cu 54.00 1
| Assembly 4Door 153.00 1
| AssemblyTank Inside 171.00 1
Assembly Body 180.00 1
Foarn Body 90,25 2
Bending Fipe 162.00 1
Foarn 4Door 27.00 % 1
Azsemnbly Outside 1E66.25 1
Assernbly Part 128.25 { 1
‘Welding door 152.25 1
Move to Systemn 8.91 n.1s ‘\-D 1
Operate. sys&Ass lid 54.00 ‘—-—'/ 2
Operation Sys. 250.30 2
Ass.Mark&Key 162.00 1
Test 180.00 1
Inspection 10.00 1
Move to Clearing 100,73 2.06 ] 2
Clean 117.00 2
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FLOW PROCESS CHART
Activity Present Propose Saving
‘ . Dperation ® 2 21 0.00
Product : 4 Door Refrigerator i * o 5 .00
Delay B 1 1 0.00
Storage Y 1] 0 0.00
Activity : After Improvernent Inspection n 1 1 000
Distance[rn) 439.92 138,57 30135
Manpower : 43 Time[Minute] 260517 257399 NG
Description Distance (m) | Time[Minute) ® - * Sym.bol v ] Manpower
Move to Sheet Metal 0.00 0.00 »— 2
Wait for store operating 0.00 -
Picking Sheet hetal 0.00 2
Move to Laser 0.00 0.00 2
Laser cut 47.35 3
Move to Deburring 25,59 0.52 2
Deburring 140,00 2
Move to Shearing 11.84 0.24 " 1
Shearing 186.00 1
Move to Bending 22.80 047 1
Bending 135.00 2
Move to Assemnbly 23.34 048 j 1
| Picking Raw Material 5.50 ."‘" 1
{Install Pipe Cu 54.00 . 1
| Assembly 4Door 153,00 & 1
AssemblyTark Inside 17100 z 1
Aszemnbly Body 180,00 1
|Foam Body 90.25 i 2
Bending Pipe 162.00 ® 1
Foarn 40oor 27.00 ® 1
Assembly Outside 166.25 [ 1
Assermbly Part 128.25 [ 1
‘welding door 162.25 1
‘Move to Systern 0.00 0.00 T 1
| Operate. sysiAss.lid 54.00 T 2
Operation Sys. 250.30 i 2
Ass.Mark&Key 162.00 1
Test 180.00 1
Inspection 10.00 -l 1
Mave ta Cleaning 55.00 113 e 2
Clean 117.00 [ 3 2
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FLOW PROCESS CHART
Activity Present Propose Saving
Product : 4 Door Refrigerator Lo - o S 4 L
Transportation ‘ 8 8 0.00
Delay | ] 1 1 0.00
Storage v 0 0 0.00
Activity : After Improverment af [ ] 1 1 0.0o
Distance(m) 439,92 116.39 32353
Manpower : 43 Tirme[Minute) 2605.17 2573.54 3163
Description Distance (m) | Time[Minute) ® » Syr::ml - M Manpower
Move to Sheet Metal 0.00 0.00 [ S 2
Wait for store operating 0.00 _____,__.:i
Picking Sheet Metal 0.00 2
Move to Laser n.oo 0.00 2
Laser cut 47.35 .:__ 3
Mave ta Deburring 7.14 015 2
Deburring 140,00 2
Move to Shearing 24.27 050 1
Shearing 196.00 1
Mave to Bending 17.50 0.36 1
Bending 135.00 2
Move to Assernbly 2248 0.46 _» 1
Picking Raw Material 550 . 1
Install Pipe Cu 54.00 zf 1
Assermnbly 4Door 153.00 1
AssemblyTank Inside 171.00 1
Assembly Body 180.00 i 1
Foam Body 30,25 2
Bending Pipe 162.00 : 1
Foarn 4Doar 27.00 : 1
Assembly Outside 166.25 1
Aszembly Part 128.25 1
‘Welding door 1652.25 1
Mave ta Systern 20.00 0.41 1
Operate sys&bss.lid 54.00 .-“"- 2
Operation Sys. 250,30 2
Ass Mark&Key 162.00 1
Test 180.00 1
Inspection 10.00 e 1
Move to Cleaning 25.00 051 e 2
Clean 117.00 (4 2

N19NAINULTINULUUN 1 d@snsaanszezn1enisiuveantnauld 321.69 wasrenisuan

o o @ a
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FLOW PROCESS CHART
Activity Present Propose Saving
) ; Operation 21 21 0.00
Product : 4 Door Refrigerator - —— 3 g 5 000
Delay B 1 1 0.00
Storage v 0 0 0.00
Activity : After Improvement Inspection || 1 1 0.00
Distance[m)] 439,92 144.80 29512
Manpower : 43 Time[Minute) 2608.17 257412 3105
! Description Distance (m] Time(Minute) ® ’ Sym.bal - B Manpower
‘Move to Sheet Metal 0.00 0.00 »—l 2
‘Wait For store operating 0.00
Picking Sheet Metal 0.00 [/ 2
‘Mave to Laser 0.00 0.00 2
Laser cut 47.35 [y 3
Mave to Deburring 14.68 0.30 % 2
Deburring 140.00 2
Move to Shearing 12.00 0.25 1
Shearing 186.00 1
Move to Bending 24.52 0.50 - 1
Bending 135.00 2
Move ta Assernbly 37.25 0.76 » 1
Ficking Raw Material 5.60 Tl 1
Install Pipe Cu 54.00 1
Assemnbly 40oor 153.00 1
AssernblyTank Inside 4 17100 1
{Assernbly Body 180.00 1
Foam Bady 90.25 . 2
Bending Pipe 162.00 . 1
Foarn 4Door 27.00 z 1
Assernbly Outside 166.25 1
Assernbly Part 128.25 ’ 1
‘Welding door 162.25 1
Mave to Systemn 5.00 0.10 1
Dperate.sys&Ass.lid 54.00 91 2
Operation Sys. 250.30 2
Ass.Mark&Key 162.00 1
Test 180.00 1
Inspection 10.00 AR ] 1
iMove to Cleaning 5135 1.05 2
[Clean 117.00 [ 2

ANSINNRIUISINURUUN 1 @WI50AATEELNIINISAUVBINUNULA 293.28 LUATHENISHER

o o (3 o -

Ay 1/ Fudundadunnddnsnisadaunlunguaussuy warananinaniainisnanla 37.14
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= = 9 =
M3 4.8 unugiinisluamudsnulssnuiuud 4

FLOW PROCESS CHART
Activity Present Propose Saving
. ; Operation 21 21 0.00
Product : 4 Door Refrigerator Transportaion ; 5 5 000
Delay | ] i 1 0.00
Storage Y 0 0 0.00
Activity : After Improvernent Inspection | | 1 1 0.00
Distance(m) 438,92 123.90 316.02
Manpower : 42 Tirne(Minute) 260517 257369 3148
Description Distance [m) Time[Hinute] ® ’ Sym.bul v o Manpower
Move to Sheet Metal 0.00 0.00 r— 1
W ait for store operating 0.00 ____3
'Picking Sheet Metal 0.00 2
Move to Laser 0.00 0.00 2
Laser cut 47.35 3
Mave ta Deburring 14.68 0.30 2
Deburring 140.00 2
Move ta Shearing 12.00 0.25 1
Shearing 186.00 1
Move to Bending 17.50 0.36 1
Bending 135.00 2
Move to Assembly 23.37 0,48 1
Picking Raw Material 5.50 1
Install Pipe Cu 54.00 1
| Asserbly 4Door 15300 1
| bssemblyTank Inside 171.00 1
Assemnbly Body 130.00 1
Foarn Body 90.25 2
Bending Pipe 162.00 1
Foam 4Door 27.00 1
Aszsembly Outside 166.25 1
Assermnbly Part 128.25 ® 1
‘Wwelding door 152.25 1
{Mave to Systern 5.00 0.10 T 1
{Dperate. sys&Ass.lid 54.00 2
Operation Sus. 250.30 2
Ass Mark&Key 162.00 1
Test 180,00 1
Inspection 10.00 1
Move to Cleaning 5135 105 2
Clean 17.00 el 2

MM919WULTIULUUT 1 ANU1I0ANTEHTNNNNTAUVIINTENNULA 314.18 LunsAENITHER

'
o a o =

v = & a & alal i a v
E]LEJU 1 07 Fadunannunni ﬂiqﬂﬂﬁwaﬂNWﬂIUﬂQNQWU'SZUU LLa%ﬁ’liJ"liﬂaﬂL'la'Tﬂ’ﬁNaﬂ‘lﬂ %71.56
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3. AIUNaINISVNU aunsaasanladlaiisuiudsnisyiaudy Fainliauisoiiundaang

16 65% Tunundaiains

4.4.2 nsUFudplaewasudelsanu

ot 5 = Ve s v o @t Adﬂl o
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'
=

Tseutanunsauntymsnelud

L

annsounlatlgmianiizeeuia (Bottleneck) Aiukuntawes osindalssuidentd
[ =l s o " & Hw @ a Ve = €
Tunsuiudgs dimsdanshuniwesiundanuingivlndfunsouaiwes uazannis
wnlutymilaenisldaunsaltaevinau ilianunseannalumsiiulaesiuves
WHUNaEeIA dwwalnuniawesiimanisnaniiiutu 65%
ansounladgmnainsvudsdagludwnundaliunn weswindalssundenldlu
at = s o ] oo s € ar 5 14 o 1
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nnMsUsuURIEssdanuEsamdnnansyhnuggUalaluununiawes uandlag

a o d s el s A
uruin1sviruau-iasesinsudanisuulgslugun 4.14

Man-Machine Chart

Move to Next station 1.00

Take Off Sheet Metal 549 =3

Operation e o R w s

1.27
Preparate for Cutting 100 e

Preparete Sheet Metal on Machine eisois |
Move to Laser Cutting
Picking Materials .
B Machine B Man
Waiting for Store Operation
Move to Store ; 19 B Man&Machine
Reading Shop Drawing ’
0.00 2.00 4.00 6.00 8.00 10.00

IJ o ° ﬂ" s s s
UM 4.14 uNUIUEAINTTINTUAL-LATBIINIAAIUTUUTS

- o = (Y @ @ o - s - <
INUAUHINITINIUAL-ATIINTNAUTUUTE amsiauveaeiesinaiianiu 60% an
° & @ = (3 =l = [ d o M o1 v a
NAINIINURIIIATRILNUNARATRERS 40% Twdeailurangwdrninnisvhaunbinelin
a1 (Nonvalue Added) uuantu warggwarnldluniadiu 3% naiguuannnnisinuiies
22% narguasnmsseney 0% wazhangyuarnniinue 15% asdldinisuiuvgamnso

aﬂu,asﬁﬁﬂna"mmqzmﬂ&hﬁl,zjria'lﬁt,ﬁwafhﬁuwﬁmﬁmﬂﬁ

74



4.5 NMFAATIEABUATHFANAAS

MnmsUTulsdlumsitetuneuainIniessiluasegsmansla 2 ssey lnessoen
1 An MsUiulselalsnnu uae MlmTeilaAsygmaniszesn 2 Ao N1sUTuUTaIaINITyineu

lngdaunsnigieyinnu

a a d
4.5.1 MIIATILABUATYFANEATTZEEN 1 (Phase | )

b

uNUN1TUTUUT

1 2/ L a o
1. Aldarelunisvugiewmiedns 45,000 vm
2. angodelenmalunisuda winaudigndn 45 AU AUSINUREY 450 Uw/du 593 18,000

Um

nsAuIUsElEvUUDIDIANS

AALIAINTITHEAR 6.46 URINAN AU
ANTNITNEANLTINTNITY 6.06 UIMADTUADAU
ANTIYTNEAMTINTINITY 272.53 UINADTY

70 awnsaUseuinAussnula 17,005.95 UMDY
AUUALTIBT 63,000 VgV’

annsaAuulusreziig 2 U 8 ifieu
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4.5.2 MINATIEMIUATYFAEATIZEEN 2 (Phase I1)
AuNUNTUITUUS

1. Alddrelunsvuinewriosdng 45,000 vm

2. Alddwdmiumsiateinsufionts (Wall Jib Crane) uavin3asgaanyinia (Vacuum Lifter)
370,000 um

3. Aldredmsutudaiuuulavsuuusadeualas 90,000 v

4. egedelenmalunisnda wiinnudendn 45 au ALSIULEEE 400 UW/AU 523 18,000

U

AnsAuanUseleviivasaeAnsg

o A a i da‘ <€
wseulunsiauiLauniRILASDIELes 3 AU
L] 4 U st
ANLSATULDAY 450 UINAIU
i = | -l
ANLSINULDEY 2.81 UINAIUNT
anusauszudanisvinanule 16.33 URDEALAULEE T WU
F1UNT MLHUARULAALREY 35 WHUAD YU
annsousendnnainisvinanule 571.55 YIVIRB U
anansousendnaiusanula 1607.48 UIVIReTU
LAINITVIUTIIRLA 312 Jumall
AUNUAYIIETI 523,000 UM
aunsnaaniinaule 1 A 140,400 UmAel
593 @13150UsENIRALSINULA 641,935.13  uwmnal

ansafunulusvesiign 9 Weou 23 Ty uavawnsamumlsiiunuien 11893513 um
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£ = 1 = s g - oa 1 a o A a 38 ] L4
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400

350
300
2
2 I
1
1
0
Jan Feb  Mar Jul Aug Oct  Nov

Apr  May  Jun Sep

PCs

[=}
o

w
o

M Delay Quantity 186 72 93 142 156 112 165 156 212 118 63

B Prod.Quantity 88 256 203 115 128 174 160 140 109 250 264

4 2/ v
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Break Down
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