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ABSTRACT

The. purpose of this project is to simulation model of bonnet assembling process
in order to study the production process and time. The overview of bonnet assembling
production process from the major manufacturing plant in Thailand was studied at SIAM
KUBOTA Corporation Co., Ltd. There was four process in bonnet assembling production
including parts preparation, assembling the bonnet according to the work instruction,
flipping the bonnet and labeling. The simulation model of these processes was conducted.
From the study, the total processing time was approximately 610.80 second per pieces.
The Arena simulation and analysis was performed by using all collected data from previous
section. The result is a working model of the design compared to the current production
increased by 9.09% and also makes the time production actually fell by 6.25% operation
time increase due to additional work. labeling and 14.49% in the moving parts in the work

area, down 17.69%.

Keywords : Simulation Model, Increase Productivity, Program Arena
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Jeuzia 19U (7.67 4alaa) lornselusesaunsnimesdsdusanusenavdisalaeady 171 Ause

'
L% =

Fu gedosninguuuulmiiludiuiuede 10 Ausetu fisuil 4.7 waslenSouiisuivaniunisal

nanatdlulaqiuaeuseneuld 168 Jusietu Andumiunainndeui 1.78% deiieiweusuld

Unnamed Project I

Replications: 1 Time Units: Minutes

KeyPerformance Indicators

System Average
Number Out 171

JUT 4.7 asum3suldsunsy Arena nszuauNsHBuNToRNLUY
NNNANITIBBINTEUIUNSUSENeUANSElUTIsaunINme T duearasyuuuuilaguuly
swezian 1w (7.67 Ml Iddaedeieglussuurinu 19.8074 wiil Ananditesiigniior

lusguuwiiu 11.7305 il wagaainniigaiieglussuuwhiu 26.87 unit faguit 4.8

fEntlty |

Time

VATime Kiaximum

Average Half Width alue

part 12.2697 (Insufficient) 10.8429 13.8968

NVATIime Minimum Kaximum

Average Half Width Valug Value

part 0.00  (Insufficient) 0.00 .00

Wait Time tlinimum aximum

Aserage Half Width value Value

part 1.5378 (Tnsufficient) 0.00 14 8828

Transfer Time Wirimum ktaximum

Average Half Width Value Value

part 0.00 (Insurficient) 0.00 0.00

Other Time Minimum ktaximum

Average Half Width Value Value

part 0.00 (Insufficient) 0.00 0.00

Total Time 1 Kaximum

Average Half Width Y Value

part 198074 (Insurticient) 11.7305 26.8700

E‘Uﬁ 4.8 Entities N3ZUIUNITNOUNITEDNLUY

NNANTITIABINTEUIUNMTUSENRUNINTElUTIsaUNININes TS duaa vesgunuutlaguuly
3gera1 19U (7.67 4alu) lddanesuinaaidnszlusssaunsnineseglufaviaiy 9.9070

ufl wazdrunushnszlsssounsnineigegaluunineswindu 4 fu duansusud 4.9
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;Queue E

Time
Waiting Time tMinimum taximum
Average Half Width Value Value
Process Flipping. Queue 1.4901 (Insufficient) 0.00 4.6869
Station 1.Queue 4.5987 (Insufficient) 0.00 9.8070
Station 2. Queue 1.3547 (Insufficient) 0.00 3.6204
Station 3.Queue 0.00675284 (Insufficient) 0.00 0.2358
Station 4. Queue 0.01784489 (Insufficient) 0.00 0.3581
Other
Number Waiting s Minimum Maximum
Average Half Width Value Value
Process Flipping Queue 0.5568 (insufficient) 0.00 2.0000
Station 1.Queue 1.7561 (Insufficient) 0.00 4.0000
Station 2 Queue 0.5122 (insufficient) 0.00 2.0000
Station 3.Queue 0.00253855 (Insufficient) 0.0D 1.0000
Station 4.Queue 0.00670831 {insufficient) 0.00 1.0000

UM 4.9 Queue NTFUIUNIINBUNITOBNLUY

4.7 a5U5189UKAVINTEUIUN1TUTENBURINTETUTISOUNININD TNAIN1TRRNKUY
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System Average
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Entity

Time
VA Time Average Half Width Minimum Maximum
Comp Bonnet 10.7620 (Insufficient} 10.4821 11.1603
NVA Time Average Half Width Minimum Maximum
Comp Bonnst 0 (Insufficient) 0 0
Wait Time Average Half Width Minimum Maximum
Comp Bonnet 0.00394892 (Insufficient) 0 0.6614
Transfer Time Average Half Width Rinimum Maximum
Comp Bonnet 0 (Insufficient} 0 0
Cther Time Average Half Width tinimum Maximum
Comp Bennet 0 (Insufficient) 0 0
Total Time Average Half Width kdinimum Maximum
Comp Bennet 10.7660 (Insufficient}) 10.4821 11.6740

"Sjﬂﬁ 4.11 Entities N3$UUNITNAINITODNLUY

NHANTITTNABINTEUIUNTUTENBUNINTLIUTITAUNINLAD
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gQueue
Time
Waiting Time Minimum haximum
Average Haif Width Value Vaiue
Flipping Process Queue 000392722 (Insufficient) 0.00 0.6614
Other
MNumber Waiting KAinimum
Average Haif Width Value
Flipping Process Queue 0.00156314 (Insufficient) 0.00

E‘Uﬁ 4.12 Queue NITUIUNITNAINITODALUY
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Production Model

L5018DT

Element Work Chart
(FT,IT Analysis)

Tractor

Final Sub

Mr. Kongkiet Prasertdee

13ousn Marshalling sndiandn Box Set Picking

1/10/2019

1 200
2 |ifiu Box Set Picking wateanunsn Marshalling 400
3 |11 Box Set Picking daliuas Taluiuen Marshalling 300
4 |viams Picking Part wan Trim Bonnet Rear, Sponge ua: Damper T4 Box 19.00
5 |iAousn Marshalling luii shelf saly 400
6 |nilu SPONGE. HEAD LGHT ésli#idhasa Marshalling 400
7 |iAousa Marshalling luth shelf daly 400
8 [niu Grille side LH uaz RH uaza 014 Tudosse Marshalling 1100
9 |miu Grille Bonnet TaTugoisn Marshalling 400
10 |ndu HEAD LIGHT TaTugloasn Marshalling 3 - 1100
11 [iAausn Marshalling éumnindilumuiisy N 1400
12 [ipupduniiaedn Box Set Picking 600
4 13 |30 Box Set Picking o Wi c 4900 !
w . L ¢ - . . . i
E 14 [iduludsgausneugaviuiioiasn Marshalling snvihnns Picking Part 600
o
@ 2 Y
Q. B
£ ,
U = — - = e
o
3]
Q.
o g
£
7
=
O_ -
Sub-total 0.0 0.0 i 0.00
Total [ 00 Sec] I 0 (Sec) ]
Loh2 6% 88 Ratio(%) - 100% Ko% ] [ 0%]

Note :

JUT 6l uenasAusEnaunuaanfnudndudiudmiulsznournselsesa
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L5018DT

Element Work Chart
(FT,IT Analysis)

Tractor

Final Sub

Mr. Kongkiet Prasertdee

1/10/2019

Station Sub Bonnet-1

1 |ndunaodld Nut, Speed \fiuneiA Comp Bonnet an Painting B 191 Line 7.00
2 |awnsa Supply Comp Bonnet undiaausznay 6.46
3 |isuluniu Box Supply Part uas Box Set Picking isn Marshalling 7.40
4 [16uin Box Supply Part ua: Box Set Picking 114t Comp Bonnet 461

5 |Tdudnwousuluwas Comp Bonnet 10.00
6_|wuamnnavivdnvoushuluges Comp bonnet 5.30
7 |wbu Grille side ,LH uaz RH wazwuilgilogdhudu Grille side ,RH uasiiowndy) 2.86
8 |Usznu Grill irAusugnswos Bonnet Comp vaasdhe 1.66
9 |na Guide Lock w4 Grill idhfugasuas Comp Boor vi 2 9w 3.09
10 |Tiowmidu Nut, Speed udldidluruwves Grill Slide ,RH 6 Pcs. 24.10
11 |Talowrmiu Nut, Speed udldwluuewas Grill Slide LH 6 Pcs. 18.58
12 |18oufaluniu Air Tool 2.50
13 |guulu Nut Speed ansmluzas Com bonnet suwn 7.15
14 |guwdu Nut Speed anshuluzas Com bonnet shudhu 8.22
15 [i5auiialuiAu Air Tool uamiu Air Tool sulwsivia:tUsznou Lamp Side 3.02
16 | Tofloghumiy Bolt ,W Sems a1n Box Set Picking Tduanu Air tool 3.18
17 |195agumdu Lamp Side, RH udusznuighru Grill Side, RH 2.05
18 [Fuunu Bolt W Sems iim Lamp Side, RH uUsznuighniu Grill Side, RH a3 15.70
19 |Tglogumiy Bolt ,W Sems a1n Box Set Picking Tduanu Air tool 23
20 |Tafiodunibu Lamp Side, LH udqusznuighau Grill Side, LH 3.60
21 |duumiu Bolt W Sems iin Lamp Side, LH Usznuigndu Grill Side, LH wi3d 1095
22 [niu Cap 7 Box set Picking uazhanaaghiuma Bolt siumilaii 3 2.16
23 [WWousioluiAu Air Tool 2.50
24 [y Maker duayuaa Mark visia Bolt 9.75
25 |wBunaosld Nut, Speed duunfiouazimdausn Supply Comp Bonnet lusau{  4.56
26 |ipdausn Marshalling gusu Supply Comp Bonnet 4.36

[9KR42 545 Uii§)

00 | 00 0.00
Yaee [ 0.0 Sec] [ 0 (Seq) ]
100% [ 0% ] [ 0%]

Note :

JUN 1N2 wenesdvsznauuantiiulszneurinselusesn 1
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Element Work Chart
(FT,IT Analysis)

Tractor

Final Sub

Mr. Kongkiet Prasertdee

1

/10/201

¥

9

1 [1@ousn Marshalling snTmssrusa Supply Comp Bonnet fiaaus:nou
|2 |nBu Grill Bonnet uas Marking Symbol
3 [Us:noy Marking Symbol ihu Grill Bonnet
4 | T urmbu Nut Speed ua:gunanishauziuos Marking Symbol
5 |Tis vy Air Tool uasduuin Nut Speed il Marking Symbol ihdiu g 5.69
6 [1Gundusniiaaus:nousn Supply Comp Bonnet 3.10
7 |Tilohmoathavdu Bolt, Sems 31n Box Set Picking thsar 1 Pcs. 263
8 |Toileanathedunaru Bolt, Sems 1A Bracket Bonnet thaa 1 Pcs. 4.29
9 |udu Damper, Bonnet a1n Box Supply Part ua:siu Pin Join ua: Pin Snag ~ 6.53
10 |Usznau Pin Join ihdu Damper uaxdn Damper fu Pin Bonnet ehy Pin S| 11.50
11 |udulushuthenassn Supply Comp Bonnet 5 267
12 [nduaelviaon Box Supply Part 232
13 |Us:nauandlviidnrdusuas Comp Bonnet I 40.25
o~ 14 [wiu Marking(Mascot) ua: Nut Speed an Box Set Picking 360
f.lj 15 [Jm:nou Marking(Mascot) 1A Bonnet wa:iimsdumnas Nut Speed 10.40 b |
E 16 |y Air Hamer uatiinistuniis Nut Speed 7.69 B ‘ PR
ao:) 17 |ifunduludess Marshalling : 2.7
-g 18 |wfu SPONGE, HEAD LIGHT ua: Lamp, Assy(Head,RH) aansa Marshallin: 2.56
('g 19 [éim SPONGE, HEAD LIGHT muwouwsd Lamp, Assy(Head,RH) 18.65
o 20 [9 Lamp, Assy(Head,RH) aduithsn Mashalling sandis )igs -
E 21 |wDu SPONGE, HEAD LIGHT ua: Lamp, Assy(Head,LH) :nTn Marshalling  4.09
9 22 |iim SPONGE, HEAD LIGHT enuwoued Lamp, Assy(Head,LH) 20.20
23 |14 Lamp, Assy(Head LH) nAuidasn Mashalling ssidu 2.03
24 |\Aausn Marshalling lugsaousnoudoly 4.07

(2R %65 /ES]

Sub-total 0.0 | 00 0.00
Total ke 0.0 Sec] [ 0(seq)]
- Ratio(%) 100% 0% ] [ 0%]

Note :

=

U

Call
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L5018DT

Element Work Chart

Tractor

Final Sub

Mr. Kongkiet Prasertdee

(FT,IT Analysis)

1/10/2019

wilu Nut Runner 3m 37 Comp Bonnet

3.03

1
2 [niu Sponge, Shroud 210 Box Supply Part ua:asnns:musunasesn 8.35
3 |fim Sponge, Shroud Ay Comp Bonnet i 363
4 _|niu Sponge, Shroud :n Box Supply Part ua:asans:muduvasosn 443
5 |fin Sponge, Shroud 1@hru Comp Bonnet Wyt 3.33
6 [»ily Sponge, Shroud Lower :1n Box Supply Part uasaonns:musundsg 350
7_|én Sponge, Shroud Lower 1Ay Comp Bonnet Haun 1.73
8 [niu Sponge, Shroud Lower 310 Box Supply Part uatasnns:mudundsg  3.75
9 |fs Sponge, Shroud Lower 1hfu Comp Bonnet daghy 135 A
10 [»iu Sponge, Bonnet Upper ann Box Supply Part uatanans:musmindsg  5.55
11 |#m Sponge, Bonnet Upper iy Comp Bonnet 7 8.17
12 [ihnsmufiaoniviative: 433 R
13 [sdu Horn was Bolt Flange nazau Bolt Flange i luTuswas Homn 5.82 8 |
™M 14 |wiy Pin(Lock, Bonnet) uas Nut Locking a1n Box Set Picking 1.69 |
‘a‘j 15 |gunan: Nut Locking 1Ay Pin Lock Bonnet 1.58 5
E 16 |mduussuauas Ait Tool sndituiiu Nut, Locking 378 ! |
8 17 [UaAzy Air Tool uatndu Air Tool SaduniaTuuniu Bolt Flange (Horn) 293l
-% 18 |daa~dlwiithAu Horn 5.38
(2 19 [iBousn Supply Comp Bonnet dillushumiia 233
kel 20 [iduluun Grill Bonnet #isa Mashalling anfizausznoy R 277 =
E 21 [Us=nou Grill Bonnet iy Comp Bonnet ' 1.56
o 22 |éndlughesn Supply Comp Bonnet N340 i
23 |du Bolt, Flange mn Box Set Picking ua: Nut Runner ;ndudn Grill, Assy  8.30
24 [w8u Bolt, W Sems 8 Pcs. 9n Box Set Picking snduuuuda Grill, Assy(Bd 22,42
25 |w8u Trim Bonnet n Box Supply Part sn & fiusuvas Grill, Assy(Bonnet)|  13.23
Sub-tota 0.0~ 0.0.] 0.00
Total. sen [ 00 Sec] [ 0 (Sec)]
Lo e 65 Ee] Ratio(%) 100% [ 0% ] [ 0%]

Note :

A a
UM wnd weNBIAUTENRUMUANTUYTENaUNINTEIUSITD 3
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L5018DT

Element Work Chart
(FT,IT Analysis)

Station Sub Bonnet-4

o]

5.68

1 |wiudouua: Nut Runner uanndlid Comp Bonnet
2 |niu Trim, Bonnet Rear 31 Box Supply Part snTafivsusuvhywes Comd  10.88
3 |Tdoumadia Trim, Bonnet Rear mnaAnduunananiiasidiu 15.02
4 [wiu Box Set Picking wauar Box Supply Part wafuidhsn Marshalling 475
5 |wdu Lamp, Assy(Head) s LH uat RH minsa Marshalling snaithau Bon 7.19
6 |11 Bolt, W Sems wllow Nut Runner ufoiin_Lamp, Assy(Head) viaastha|  22.55
7 |us:nouvawanividhsuandlyius Lamp Assy Head 5.63
8 |Wwushsiuandin Lamp, Assy{Head) 6.00
| 9 [nbu Maker Ausyuda Mark ¥ivh Bolt 796
10 [ifulufiaeniiwAn Bonnet 7 9 7.07
11 |UAoum3nanan Bonnet T AGY 8.82
12 [1hsn Supply Comp Bonnet watitvnanswanuds inTasn AGV fidwnauludy 1422
13 [1Aousn Supply Coﬁup ébnnet asudailighanilindoswdn Bonnet : 506
14 iAo usn Supply Comp Bonnet duludhumibrenuiansiu 763

Mr. Kongkiet Prasertdee

[z 67 iEH]

Sub-total

Total

Ratio(%)

100%

Note :

g"dﬁ NN5 LeNaIAUsENRUIUANNTNUYSENaUNINTElUSISD 4
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Production Model Dept. Tractor
Element Work Chart Line: Final Sub
14018DT (FT,IT Analysis) . Name [ Kongkiet Prasertdee
" Date 12/10/2019
; : et : i . F~ T{Added value) I =T Note
L Element Work - Bolt | Pats’ L j
{Operator’s ar";.ez L » i i 1 (Seq) - Tighted Mount : .
1 devinaruarain Comp Bonnet LH 1i3taniitéa Label 700
2 |wiu Jig Gia Label 270 Comp BonnetLH
3 Iwim Mark e Mark Kubota LH # Comp Bonnet RH o
4 |wils Mark Model &éin Mark Mode! L5018 {1 Comp Bonnet LH
5 [diminarazain Comp Bonnet RH wsianiéie Label 8.00
6 |wiw Jig Ga Label 219# Comp Bonnet RH
7 |wiiy Mark fin Mark Kubota RH i Comp Bonnet RH
- 8 |witu Mark Model éin Mark Model L5018 # Comp Bonnet RH 21.00
3wy Mark Fuel fin Mark Fuel #f Comp Bonnet RH sty S
10 |Hhansiane 5.00
4t
<3}
o
=
o
a0}
a
=
Q
()
o
e
8
Sub-total 63.00 00 | 00 0.00
Total | Ofseq) [ 0.0 Sec] { 0 (Sec) ]
(85 54 LE18) Ratio(%) | 100% Rp% J [60%]

Note :

UM 6N6 uenasAUsEnaunuannumsinaainlumhenuaenisuszneudugaiediund
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