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Title Reduce Cost production by auto transfer conveyer
Writer Keerati suranart

Faculty Industrial Engineering

Faculty Advisor Boonrit Keaowpashum

Job Supervisor Wauttichai Kitpattarapanit

Company’s Name Siam Denso Manufacturing(Thailand)

Business Type Common rail system with a high-pressure fuel injector and gasoline

direct injection pump

Summary

This internship thesis is about reduce manpower by auto transfer conveyer combine
Honing process and Grinding process.The report has contents about process to create auto transfer
conveyer and have information about the production line such as cycle time of machine, cycle of
work,design of auto transfer conveyer also the others. Which related to find the best condition for
create auto transfer conveyer for reduce manpower increase manpower performance and reduce

stock between process.

The result of project that can reduce cost production is manpower line in before
manpower have loss in process then change and reduce some element in process by create auto
transfer conveyer that reduce manpower 1 man/shift. Manpower can work under target and
increase manpower performance and Reduce over stock in process. Such as design auto transfer
conveyer is finished after design concept,simulation concept and kaizen all risk point then final

design is prototype for next process is order part process and installation process.
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3197 4.1 Glall’em“aﬂTiﬁN1u Honing Process

Problem Detail
1.Net time Manpower
OAl 5.03 sec
OA2 1.93 sec
2.Stock
Raw material stock 2866 piece
Load in stock 144 piece
Finished good stock 144 piece

< 9 A A . = o [ g
%']ﬂﬂ']ﬁ!,ﬂ‘Uell'ﬂiql‘al'Ja']GlUﬂTSWﬁWﬂ Honing process fﬂzngﬂtmumimﬂmmu
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Standardized work combination table Time (Sec.)
Vam N OFR Na. s1uanduanasiuanau(Elemental Work) HT wr wT
s 4 = . . = - !
1 !ﬂulﬂ!ﬂimHO.l!‘]Sﬂﬂul-'nushgood!l?l::;lﬂufnushgoodmnaad 0.7 10
a v = RET ar 5 E] =
2 [#v lWnbULaw material ldaiPallentaz AviPallen11A303 Ho. u ) | 204 | 2000 [
E] = = = . ]
3 |t1394 HO.2 N4 Finish good ttaztnUfinish goodainaad 0.7
1.0
a v = . .90 o |
4 |iau11viduLaw material 1dasPallettaz @ Pallettdi11A3 09 Ho.2 204 | 2000
1 a 4 o 2 ' -
5 [@uliin304 HO.4 151N311Finish good Az U finish good@INADA 307
1.0
= . q o 3/ 4
6 |WtULaw material 18 iPallet!!az @ UPalleti A3 Ho.4 204 | 2000
7.6
MCT | 250 [Cycletime(Seci2Pc)] 5.0 [nettime (Sec32po)] s.o | 4538
=y E] = - = . '
1 [18iuliinT03 HO.1 13N 1UFinish good Azt finish goodainaed 09 P
= = - T o 3 & =) ]
2 [ 18U Law material laaiPallettiaz @3 Palletd1ta3 04 Ho. 111 11) 205 | 2000
1.0
MCT | 25.0 [CycletimeiSeciazre)] 1.6 [Nettime (Secizzpe)| 1,6 51.4

MW 4.1 Standardize workWiinaurduns o lutlagiin
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M3197 4.2 MINNUVDINUNNUOALIAZOA2

Detail Support machine(M/C) | Net time Work configuration
1.0A1 3 5.03sec 80.45%
2.0A2 1 1.93sec 26.2%

NNITUATIZHMTIHINUND I WITNIIUOA 2WIHNITU OATTIIUIAA Muda 39714
[ Y] a 4 3’; 4 < ]
WaNN3 Speed up WHNIUOA 1118Z0A2 AT INTUADUNE U Hand time lsiansoanld

Y
90ATUADUMNT IUFIwalking timeanas

cec Speed up cycle time

7.0

6.0

co 5.03 ;m

4.0

30 < <

10 1.63 1.62

oo & D )
0A1 0OA2 speed up OA1 speed up OA2

# Check Finish good % Push Raw material = Walk

PN 4.3 n519UaAINTSpeed up Net timeN157191HUBIAY
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MU 99911013 Speed upMIMIIUVDIN2AULNDAALAL Combined TUNT 2 AU

Combine work cycle time

o
@
(2]

Target 6.25 sec

reduce

.

speed up OA1 speed up OA2 OA1+0A2 0A2

Fspeedup OA1  #%speedup OA2 ¥ 0A1+0A2 = 0A2
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1.M399NMVUstandardize work1¥ial
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‘Standardized work combination table Time (Sec)
e s usau{Elemental Viors) T [ T [T
1 [l Pre-setiiu 3 pallet ey 120 5
T - 3 -
2 [@uTilinSaa 48u3Pallet 1Processing i301 4 120 | s [
s el ',, Qulﬂﬁ;ujpa.llel dsadu 120 ?
+ |Fulliwiaa2u3Pallet fiProcessing 13012 120 | 5000
14
s [AuhilieSaaldany Finishes gondua::;ﬁmwuach\ 269 T
T - — - —
¢ |anPalletnlar 1 asapre set1iguRaw Matherialfia=2i121daPallet nlawas Tdmud Processin 218 [ 2000 [
= - - ]
= |wwhlinei3daany Finished good! nuaiBox 269 1
s [@1nPallealan 133 spre settifuRaw Matherialfias 2@ leadPaller ulaum: 1dimud Processing 15 |200.0
Cyrele time{Sec/32Pc) ‘ €0 | Net me| 6.0 974 |
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MW 4.5 Standardize work P31 MY

sauiMsmanulna



29

M‘_, T

l!lH ‘ ‘

"

Standardized work combination table Time (Sec.)
SRR N swanduewaviusau(Elemental Work) HT NMT WT
1 [1Au 1 Pre-setdiu 3 pallet tf13010U 120 87
- mo A i 5 . 4 ¥
> [y l1in0a 4du3Pallet (Y 1Processing tAF01 4 120 | 6000 [
= v Y ar =
@1 lipre setdu T @u3pallet ir3aiiiu 120 14
a vy 4 py ¥ ) & i
4 v luinea2¢u3Pallet 1W1Processing 1A5912 120 | 6000
143
a v & = . =
5 [i9u 11in50311%n 11U Finished goodiiaziiu1uaiBox 269 T
¢ |anPalletinlar | 3n3apre set,BURaw Matherialiia= 242 1da Paliet nlamaz lda i Processig 215 | 2000 [
\ ] [ .. ]
7 [wulinT 2131 @A11u Finished goodiiaziiui1uaiBox 269 .
s |anPallenta' a5 dpre ser,idURaw Matherialiinz2d1 1 nsPaller ilauaz losnud Processing 218 |200.0
Cycle ume(Sec/32Pc) | 6.0 | Net time 6.0 974 |

M 4.6 Standardize work M3 Iny seuilng
9InYoyastandardize worki a1 1avazununisiigmlninagzyiins Simulation
9 [
MMM MU MINLO0A 1 1178111591970 6 sec/Fu Feognielaszezinainisiiu

6.25sec/¥1
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Standardized work combination table Time (Sec.)
pr— T — Work) HT | wr | owr
1 [1fu 1y Pre-setiu 3 pallet 1130194 120 37
a £ = ) . ] :
2 |idu 11in30a 4AU3Pallet 191Processing 11301 4 120 [ 000 | 7
3 1Au Tapre setdu Tadu3patet thhsaidy 12,0 N
y & - X 3 L
+  ifu linT0a2au3Pallet W1Processing 1A7042 120 | 600.0
: 143
s 1o 11w 3091%n 914 Finished gooditazifALi1uaiBox 269 o
"y = i . i ' i . ]
¢ |anPalletitlar 1 4ngapre set, o URaw Matherialiia= 27 1dfa Pallet idaas laaudiProcessin 215 | 2000 23
= ] — = i
= linuli3ee3rAanu Finished gooditazidua1uaIBox 268 e
s |a1npallentlar 143 spre ser,iEURaw Matherialiiaz2da laaspalier wauas 1a 11l Processing 218 2000
Cycle ime(Sec/32Pc) | 6.0 | Net tim,e| 6.0 974
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Standardized work combination table Time (Sec.)

5 of i (Elemental \Work) HT T WT

1 [@uTal Pre-setdu 3 pallet iy 120 i
120 | 6000 [

2 |iau a5 a1 4Au3Pallet 1 1Processing 173941 4

3 |iulapre setdu Taldvu3patiet s aiiu 120 s
s+ [1Aullin5 0128 u3Pallet 1Processing 13042 120 | 6000

F 143

5 i T1inFealdAu Finished gooditazA111a1Box 269 o

s |anPalletitlarldns apre set, nTURaw Matherialiiaz 2@ Taa Pallet nlawmaz ldanutProcessin 218 | 2000 [ 57

i Tli503315AU Finished gooditaxAnuaiBox 269 e
a1nPallertlar 1375 3pre ser,1URaw Matherialfiaz2/2 1dasPalle: tlauas Ta i Processing 218 |200.0

Cyele time(Sec/32P¢) l 60 | Net tjme| 6.0 97.4 66.0

MNN 4.8 Standardize work M371au 14 SOUNAY

' 9
MIndeyavzinun1siiauluduaen du 'l Pre set ¥51 Raw material iaz2 dald

3 2 2 ' X ' A
6Pallet LIAINNTY 2.775 sec/FU ﬁ]$6§1,ﬂ181u!’361waiting time 3.84 sec/¥U Tﬂﬂ‘ﬂgﬁl)'ilﬂmll
6(sec)
6.25(sec)

Y 2 oA A ) o I
i]"lﬂﬂi”lwﬁ”liﬂiﬂLL?I’GNGlﬁLWH’J”ILM?JLWIJTransfer conveyer WHMNTH OAI‘VINﬁJLTJuL’m"I

- Y o o Y3 a A 2
work con fig = x100=85.6 % G]N’GNNﬁsl’l/iWuﬂ\‘]1‘L!‘VIN'I“L!Ulﬂmhﬂizﬁ‘ﬂﬁﬂﬂ/‘llﬂﬂeuu

192.8 sec I@ U@ 200 sec



sec

6.4

6.0
58
56

6.2 |

Net time After Add transfer conveyer

Target Net time 6.25 sec
/
6.0
7
OA1 OA1 add transfer conveyer

MNN 4.9 n319UaAINet time HAUNUAuto transfer conveyer
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2 . ’ . 2 =
10 N1T NN Transfer conveyer TINA 191 Work configuration efficiency AUUINLA Y

I
70.8%11]11 85.6%

100

90

80

70

Work configuration efficiency OA1

20 target 85 %

0OA1 Add transfer conveyer

MNA 4.10 n51luaaIWork configuration NAYNYAuto transfer conveyer
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4.2.2.2m‘iﬂTiﬁTi’JflLoss!WdP)support stock 1HAIZUIUMIHEN
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o < o . .
magaasi Iad linusausaudeyanis1191u 910 Production Performance Analysis

v Y
Sheet W11 Operator assistance 1iMuda NAATUIN
1.Model change

M135199 4.3 Na1MslaguModel lu1ng

Model change
No Model Time
I
1 4N15 11uGM 731
I

2 GMIAJUIRTS0 8.16

< .
3 IRT5013)UNissan 7.46
4 Nissanl‘]dJ UFord 9.81
Max 9.81

9 { 1 5 0 o A ¥
i]’lﬂ"]]'i]ll“aﬂ'lilﬂﬁﬂul\/lodel ‘W‘]Jml,ﬂ@ﬁu 4 AINAD 1 NS Iﬂﬂﬂ’lﬂ’lfilﬂﬁﬂ‘i«lﬂﬁ\iﬁg 9.81

9
A v W

KX a I [RP=N da!
UIN muummmﬂummqugﬂawmmu
2.Tool change

M3199 4.4 na1Ms)asuTool U 1 ng

Tool change
No Time
1 9.76
2 10.4
3 9.44
4 12.8
Max 12.8
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9 A T a X y o A g =
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M3197 4.5 MIMMUATIUIUM Istock pallet

content Max time Stock support(1M/C)
1.Tool change 600 sec 24 piece
2.Model change 720 sec 29 piece
3.M/C Alarm 2280 sec 91 piece
Total 3600sec 144piece

iﬂﬂslsllﬁ)iql‘mﬁ’f)!ﬁﬂ 1.Tool change 92 A0 93 Stock 3 pallet (1 & 2.Model change 3.M/C

Alarm 32794%Stock 144 piece

Lay out Stock
B ——
e
= =
(= e
2 =
5 =3
3 —

1.Raw material

X

|l ——

Add Transfer

I

Lay out stock

Load in

MNA 4.11 Lay out stock



M13197 4.6 stock in process

No. Current(2M/C) After
1.Raw material stock 2866 piece 1456 piece
2.Load in stock 288 piece 288 piece
3.Finish good stock 288 piece 0 piece
Total 3442 1520
NI WU Istock 1AM TAAAY
Total reduce stock
4000
A 3442
A1842
1 1
3000 i i
i i
1 1
1 1
1 1
2000 i i
b |
1000
1600
0 >
Before After

M 4.12 n31uAAINITaAStock
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A 9 Y o A Ao &
NNINWLIUOAT N Auto transfer conveyer LAININITAAStockt1ia® Stock IERISTAY]

Y Yy Y Y
1UIU 1600 FULLASAANITOver stockhl,ﬂ‘ﬂx‘m’u 1842 ¥U
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4.2.3mM309nUUTransfer conveyer

1.MI399niUUMachine spec sheet

=1

TA8n15Designdz 018 1AABTQCDS 1D i1 1A Concept] Wmakerd ©N111 U Transfer
Y
v A

o § o g
conveyerﬂ’ﬂﬂ‘Uconceptﬁm'ﬁumlumu

15191 4.7 MINMNUAKPI

. No appearance BKD . . SDM
Quality (Dent, Scrath, Burr) BKD 0 Piece Visual check (PE,PD,QA)
Not mix NG&FG NG 0 Piece Puka\_{uke chetfk at load in SDM
(Honing machine)
Cost Low cost Pay back 1.5 year Optimal spec SDM
Delivery operate & setting Net time target 6.25 sec CEMEEE r_unnmg 3 D SDM
and reserve information
Minimum stock Continuous running 3 hour
Minimum work in process and record information for SDM
calculate
Part check and forecast
Safety Denso safety standard Under Denso safety standard probability for accident in SDM
future

|

o

I

EEHEERES

|
|
o

WA 4.13 Minute meeting

v Y g

y o @ 4 [ . ] < o 2 g‘/ o !
Taaiiormuansiiaiandia 18013 Design review udaunsdu snssvnirlilg

[

B Ao R
PANTYINDNI1TNI1TDesignUAgL
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@ o I 4 U o~ 1 .
negiari IdinsginaznSeuionluaauvesglnsainldlunmsvudninHoning

A 1 Y 4 @ . . o = J
processiAToN 4 AUV UIUATON 2 lJ],‘]JEJ\‘lGrlndmg process IﬂEJVI”Im’iNﬂﬁL“LEfJUmEJUQ“]Jﬂim

[

It
NU

d‘ A J 1
131N 4.8 ﬂ15m@ﬂ@ﬂﬂﬁﬂl‘lluﬁ\‘ll)allet

Type
Detail
Cylinder DC Motor Robo cylinder Servo motor Stepper motor
Air Electric Electric+ Electric+ Electric+
Power O O O O O
source +control control control control
Not Not
Accuracy X smooth O smooth O smooth O ) ¢
smooth smooth
Load
Cann’t Can Can Can Can
e o= x 1™ 1O |2, |05, |00 [O
running running running running running
4259 N)
-Long
Install area | range x O -Medium O O O
Medium Medium Medium
area
Piston Chain Chain chain
Connecting O O Automation O O O
rod roller roller roller
Speed Fast X | Medium O Slow X | Fast O Slow X
Control Cann’t Can Can Cann’t
x O Can control O O X
speed control control control control
Arrange
Low Medium High Low
Cost(Low O O High cost X X O
cost cost cost cost
to High)
Total 8 6 7 5
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/NN 4.15 Dumboru simulation

15199 4.10 Simulation Dumboru

1.Cycle time 13 sec 9 sec (ok)
2.gab area 400 mm 400 mm (ok)
3.Easy operate Can load pallet (ok)
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A = o 9 A 2’, YN
A8 6.0 sec GlNﬁWWﬁﬂ‘l/lﬂﬂmEJ“luTarget 74130 6.25sec

Add transfer net time

s5ec
6.25 A Target 6.25 sec
6.0
Reduce
0 >
OAl OA2

gﬂmwﬁ 5.2 N31WNet timel3 Autotransfer conveyer

3NN sZANTMINMITHIIUINANNITHINUNUNIIUOALT Work configuration
efficiency=80.45% FIW A 9910 LN W IAT © 4 Transfer conveyer 9 & 1 Work configuration
. = 2 a A o = 3 X 1 ¥ 4
efficiency=85.6% LAAI NN TN T2 ANTNINNTTIUATY FI@WNTDV39 TargetNAg 13

Ao 85%
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mwﬁ .2 Servo motor
3.n3gUdNAN Air cylinder
q1Jﬂm’famm%’auﬁﬂﬁ’ﬁ'wuﬂﬁzmﬂam masui W lunundunasa WI0NHU 90, 180,
270 w30 360 03¢ gUnsaiiAsund i lugdnvuanusuanlidundinunalugduuy
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Extension stroke

Piston

AN

I
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% - Return stroke
7
W vizmmmns,
Return flow Piston seal T Pump flow

PN 1.3 Air cylinder



4
¥o-ana

U =) S a
Tu U Yina
sz ininansn

[} =
seavszanAnu

@ Y]

FAVNTENANY

5TAUQANANHN

NUMIANH

sz iamsilneusy

v
w

Y A A d
NaNUNIASUANNI

49

UszIagamilassan
WA JIUITD

2 AINIAY 2539

Uszoufnuiaeuilate w.e. 2551

Y] 4
Is95ouDIT95AU
[} =
WseuAnEInoulate w./.2557
T3ai3aun1yaIne1as
ANZAAINTTUANAAT ENUIATINANT

ao1iuma Tulad Ino-gu
Taii
1.ANYIgOIUUTEN Temide $ina

2.0U5uANNYAPANEIW Safety

g



	รูปเล่มจบ-กีรติ สุรนารถ

