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JUNLAWUT WILAIKOOL :
PRODUCTION PLANNING OF AUTOMOTIVE AIRBAG CUSHION PARTS. ADVISORY

COMMITTEE: JAKKRAWARN KUNADILOK, 2024.

This research proposed a master production scheduling method for automotive airbag
manufacturing with minimizing the backorder quantity, holding cost, and transportation cost between
production plant and warehouse as objectives. The master production plan of the case study company is
the weekly production plan with 52 planning horizontal periods. The plan consisted of the production
quantity of 238 airbag models on 38 production lines. Forecasting data of demand, production capacity
for each week, and production constraint of airbag models corresponding to each production line were
used as input data for master production planning by using experience of planner. If the production
quantity was less than the corresponding demand, then the backorder occurred. While the holding cost
and the transportation cost occurred in case that excessive production quantity was scheduled. The
mathematical programming model for generating master production plan with minimizing backorder
quantity and holding cost was proposed to solve this problem. The transportation cost between
production plant and warehouse was calculated after the master production plan was created. The master
production plan generated from the proposed method was compared to the previous method. The results
revealed that the mathematical programming model can generate the master production plan where the
backorder was decreased from 27% to 6.2% of demand and the total cost of holding and transportation
was decreased by 31%. The holding cost was increased by 10% since the inventory was increased for
backorder occurring prevention. The minimum production capacity setting for each week as an input

data for the proposed model was also accounted in the exceeding holding cost.
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wlsdadulavandlddauns 4-16) 849 (4-18)

Zké:IRkEktzBint, VteT (4-14)

J¥_,RiFy = Bout,, VteT (4-15)

Xjip Dy lie Vin Qp Bing, Bouty, By, Fiy =0, VIEN ; JEK;; t€T, ; k=1,2(4-16)



Xijt bit/ [1'1; JYiv Qt/ Bf]?t, Bo uty, Ektl
Fy: = Iinteger, VIEN; JEK;,; teT, ; k=1,2 (4-17)
wy=binary, VIEN ; teT (4-18)
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M50 48 MIdanguuefyn

Usziantlym ayridos MeNIHAA TuFuNans N

1 1-2 26
2 3-5 24
3 6-9 26

Single Line
4 10-14 23
5 15-17 20
6 18-20 15
1 21-25 28
2 26-27 12
3 28-29 24

Group Line* 4 30-32 8
5 33-34 14
6 35-36 12
7 37-38 4

1 A . J a o I o w Yy a
*Wll'l‘(’ll'l’i@(]: ﬂﬂJW'lEIE]EJ‘V] 1-7 Y94 Group Line WNWﬂﬁQﬂQNNﬁ@ﬂm“ﬂﬁ 2-8 MUAINL DNDIVIN

A15199 1

A Yo ' ' A 1 v 9 A R X
LiJ@"lﬂ‘VI”lﬂﬁmNﬂaanmiJ‘nﬂmTlIN@m W‘l@ﬁﬂﬂlu’]ﬂﬂl@Qﬂﬂ]uw']ﬁ\‘]l!aﬁuu%\‘]ﬂ'ﬂﬁ

OpenSolver @113 0MNUMUIBFAANT Iaawnd

MIM¥iUA Parameter °lum‘;ﬂszmawa
{ o @ a o J o

mﬂﬁ"lﬁ’%”mﬁmammmwmwu%ﬂminmiwfmTﬂﬂmimwaawmmuuumam
o a o ) @
mwuﬂmimmmmmamﬂﬁﬂmﬂsu OpenSolver (IDIV¥U 2.9.0 (A. J. Mason, 2011) LAz

. S o d4a ¥ J a
152u70Ha Gurobi 1I95HU 7.5.2 naaaaluldsunsuluTassendenaa 2016 LUV 64 1in VY
A o I

ABNTUADSN 1% Intel® Core™ i7-3520M CPU @ 2.90 GHz 111U Processor 1182 RAM 8.0 GB
Gl,umiﬁm’smuwumiwﬁm ﬂzmmmﬁnau@miﬁmuﬂnmm%’iumiﬂimaawamm

o a 4 v o ll v a o s 1A o ' gl/ {
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A3 . . . ~ a = A
T@ﬂwmma1gqqeﬂumﬁﬂﬁzmawa (Maximum Solution Time) 1 2,400 7UIN LIAL ANUHD

' v v Y
MFUANNAAEVDUIUA (Branch and Bound Tolerance) N1 0% A4NINA 8

[v Make unconstrained variable cells non-negative
[v Perform a quick linearity check on the model

[v Show optimisation progress while solving

Maximumn Solution Time (seconds): IT
Branch and Bound Tolerance (%): ID—
Maximumn Number of Tterations: I—
Precision: l—

Extra Solver Parameters Range: What's this?

Note: Only options that are used by the currently selected
solver can be changed

0K Cancel |

1 )
AN 8 MIAIAIANLEAZA Tolerance VYOI OpenSolver

@

A ¢ ] Y
TagNnaan591nN5Uszuranaves OpenSolver MUMIAIAINITUsZIANAY AU
g’; 1 [ s { 1
1 9z 1WA wadnENANgA (Best Feasible Solution: BFS) 1aga1ivaa 19ga (Lower Bound:
x 1 ! o , . S I 1
LB) ‘%Q‘U’O‘UW%ﬁN’s:fﬂﬁ@ﬂﬂﬂl’)il!@ﬂﬂiﬂ%ﬂ logfile @18 Solver Engine Gurobi U i um
° A d ZI_, ' ~ g}.l 1 g}z 1
argaiidiulilldvefynniug Taea1 Branch and Bound Tolerance 1737113 0% 11y vz dawa
' R 1 o 1 [
Idnwaaninanga (BFS) imlndifesnuveuuaaiega (LB) iominudssgamnsoagy
o oa A . . v o ° Y NY o 2%
HaANSNIMZaUNga (Optimal Solution) 14 Tagnasninmsmuiandl ldnaansn BFS
d‘d 1 Y A [ d‘ d‘ dy 1
tag LB NuA11naineanuin 1.72% a1un1mi 9 i (wan1snaaoual BFS uag LB 4141509

A a ﬁid'
lWiJmllulﬂVI NIAKNUIN V)
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A A o 9 9 d a < EY A a a
T@ﬂ‘ﬂ'lﬂﬂﬂ/‘l‘ﬂ 9 NUUTAUDVNAUUU WUNUY Lﬂuﬂunumﬂﬂmﬂuwumiwaﬂ uae

a

3 ° v @ ~ Y Y ay A
unu X Huszeznarlunmsmuiunaansved OpenSolver Tash lunnugiag lsduaduie
= v dAaA Y A =< 1 9 A X
uaaIdIHaaNINANga taziduAT AN LIUAA NGAYDIAUNUNMTHNAR FI91NTLEZIAT
Tumssuans 2,400 IUHV0VUT1a849 OpenSolver HF¥09314 (Gap) Vo4 BFS Lag LB 11ae
v v Y
1.72% T3 1,673 uagaanagisuiuauaumsmuln lagansadiasamsiszuiana
910 logfile Y04 OpenSolver Muiaazyanan 1anan1s1en 49 Ghavemmiz lugianain Gap

v ] Y
GUfNWaaW‘ﬁﬁﬂWiﬁﬂﬁﬂ@ﬂWﬂ“ﬁﬂLﬂU)



A15199 49 T1a09M5U5ZNIANAN logfile YOI OpenSolver

. %BII1T* .
Best Feasible Solution (BFS) vauv§a19 (LB) 1191 (AUN)
(Gap)
546,360,000.00 1,139,374.22 100.00% -
92,556,640.00 1,139,374.22 98.80% 1
2,981,703.11 1,161,354.49 61.10% 31
1,241,248.75 1,172,736.51 5.52% 546
1,216,054.76 1,172,752.66 3.56% 553
1,213,349.26 1,172,755.81 3.35% 648
1,197,600.77 1,172,862.49 2.07% 964
1,197,472.52 1,172,862.49 2.06% 974
1,195,616.37 1,172,862.49 1.90% 993
1,195,380.53 1,172,862.49 1.88% 1,011
1,195,134.36 1,172,862.49 1.86% 1,034
1,194,724.25 1,172,862.49 1.83% 1,034
1,194,567.51 1,172,862.49 1.82% 1,055
1,194,502.80 1,172,862.49 1.81% 1,077
1,193,966.92 1,172,862.49 1.77% 1,089
1,193,700.38 1,172,874.23 1.74% 1,206
1,193,653.14 1,172,874.23 1.74% 1,215
1,193,465.80 1,172,877.57 1.73% 1,564
1,193,465.39 1,172,877.57 1.73% 1,614
1,193,465.39 1,172,886.78 1.72% 1,673
1,193,465.39 1,172,898.04 1.72% 2,398
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*% Gap = 100% x (BFS-LB)/BFS

1] 9 H Y
Taaloldmsasanarlumsdszunanaaiulunini s udniv azamnsoagll

v J J . . gl} 1 P ~
NﬁﬁWﬁﬂTiﬂi%N?ﬁNﬁﬂlﬂﬂﬂQﬂJﬂiQﬁ? Single Line N4 6 ﬂﬂJuWTﬂﬂlelﬂﬂ\Wniﬁﬂ 50
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M50 50 NaM I 6 Vyri1gos ¥anguiey Single Line

i . . , VBN %
lygey - I BFS VBUIYAANGA % BFS , L
y MeMIHan oL Lo anga 99N
n Hannun (OpenSolver) (OpenSolver) FOIIN (Actual)
(Actual) (Actual)
1 16
1 1,193,465.39 1,172,898.04 1.72% 222,735 202,067 9.28%
2 10
3 6
2 4 4 1,122,801.09 1,090,661.56 2.86% 186,687 154,481 17.25%
5 14
6 2
7/ 20
3 1,535,590.11 1,499,866.59 2.33% 385,171 349,335 9.30%
8 2
9 2
10 4
11 2
4 12 2 2,297,940.27 2,217,256.97 3.51% 666,716 585,919 12.12%
13 6
14 9
15 5
5 16 4 491,641,146.57 491,622,650.02 0.004% 64,664 46,052 28.78%
17 1
18 1
6 19 10 884,115.07 850,985.67 3.75% 239,527 206,300 13.87%
20 4
total 134 498,675,058 498,454,319 0.044% 1,765,499 1,544,154 12.54%
Y 9 ] 11 9 = v d
Tﬂﬂﬁ]']ﬂ@']i'l\‘l‘ll']\?@u‘ﬂm‘ﬁu AICUADANUUDN BFS 116 LB Y93 OpenSolver Liag
v oA 1 g A 1 v oA 1 o 9
ﬂaauumzmuﬂu Actual Lummﬂﬂﬂuﬂaauumzum OpenSolver VCHUITINAUNUVD
1 1] v A Y Y 1 A J 9y =2 A o v J o 119/'1 Y
ANUTUFTUAINNET 1T9AT M A8 IWUNITUUAUDNAANTUDIULUUDIAD LI EUNITINAIY

Y ' v o a 9 9 ' ' . . 1 ISP o &
FFUNU IﬂﬂﬂTﬂiﬂﬁuﬂTﬂWﬁﬁﬂﬂJ@ﬂﬂiyﬁﬂuﬂqm Single Line {4 38UAUNINY ¥UAL 1,000

ldyda Yy 9 ' '

A d a ' I KX o d Y 91 A U
mmi]”|fmqmwumﬂt:gmﬂquuumm”|mqmagmﬂmwﬂumﬂ%m M NUAFININYY
1y

ayn1 Group Line N 1¥a1 M f%uaz 100

Y
%

o Ao o i v Yno 2 Y Yo o1 2
Wﬁ\?i]”lﬂﬂﬂWﬂﬂﬂl’JﬁTﬂTﬁﬂigiJ3ﬁWﬁﬂ\1ﬂ1WV] 8 AU Lu') EJiNllﬂmmﬂ%muGlu

9 1

o 1 . v a [ o
3 1% OpenSolver MuIaINguITRyH1 Group Line #91/5znoudongunaniuaiii 2-s a1

a = 9 v Jdo A dy
AT NN 48 m”lﬂwaawmqmﬁm 51U
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M50 51 WAMIAIUIU 7 NaUT YN Group Line

C e - gy ‘ L a
nquwamﬂmm TNITHAA a0 ¢ BFS VOULUNQ N %¥DIIN INNY Optimal Solution
HWannun

21 10
22 10

2 23 10 293,313.30 227,679.77 22.40% -
24 6
25 4
26 4

3 256,823.90 250,875.50 2.32% -
27 10
28 10

4 310,964.30 298,292.03 4.08% L
29 18
30 4

5 31 8 411,748.60 411,744.98 0.00% 92.56
32 6
33 14

6 316,024.90 312,663.42 1.06% g
34 14
35 12

7 736,300.70 736,300.70 0.00% 1.20
36 12
37 4

8 208,910.90 208,702.41 0.10% 180.82
38 4

a [

a J o A J ] 1 I @
NITUATIEHNITWUNAANTNIHNIS TN W“lJ’NT!ﬂﬂilJWHJE]EJﬂJ’ENﬂQNNﬁ@ UNN 1 A3
A 1 a o I [ A 1 o JAaA
A1 NN 50 !LﬁZﬂQNwaﬂﬂNMﬁ 23418a2 6 ANATITNN 51 1MﬁWN1EQLi]E]WﬁﬁWﬁﬂaﬂE1ﬂU],€]}
o A a ~ AW Yo Y 1 J a o I
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o oA { a =
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o w §i a 1 o o a o 4 g’/ 1 1 o oA
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o 9 9 = v Jdo A A Y
TQEWN 2 ﬂ'lﬁ'l\‘]élﬂ\iﬂuﬁuﬂﬁﬂllﬁﬂﬂl‘ﬂﬂﬂWaaW‘ﬁﬂU@nﬁ’N‘ﬂ 24 1A 25 31NDUNN 3 ‘lﬂ

A4915197 54

A = v d a 1 a o P
ATT NN 54 L‘]_r%'c’J‘UWIEJ‘UWﬁaW‘ﬁLLWHﬂ15Wﬁﬂﬂquﬂﬁ@]ﬂﬂ!“ﬂﬂ 8

o Vhinadidade G Wnamswan (nouliuilg) Gw  nenswdn (aalsudya) )
1 5,000 19,640 10,662
2 11,000 14,440 11,632
3 16,000 13,640 11,705
4 16,000 13,640 16,600
5 21,600 13,640 18,000
6 2,400 13,640 11,632
7 8,000 13,640 11,632
8 14,000 8,528 7,270
9 24,000 13,640 17,866
10 = 13,640 11,700
11 24,000 13,640 12,300
12 = 13,640 15,000
13 10,000 5,640 15,000
14 23,600 4,700 11,800
15 - - -

16 8,800 4,700 14,400
17 25,400 13,800 18,000
18 17,000 14,168 15,000
19 16,200 22,280 18,000
20 14,000 22,280 18,000
21 17,200 23,140 18,000
22 19,000 26,000 15,000
23 20,800 17,200 18,000
24 13,200 20,400 18,000
25 24,000 11,400 15,000
26 14,000 17,000 14,000
27 13,600 14,000 13,600
28 15,400 11,800 15,400

29 4,000 12,000 11,640
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A = v d a 1 a o P '
ATTNN 54 L‘]_r%'c’J‘UWIEJ‘UWﬁaW‘ﬁLLWHﬂ15Wﬁﬂﬂquﬂﬁ@]ﬂﬂ!“ﬂﬂ 8 (919)

Floni Fanasidade (‘Tfyu) Wunumsnda (neuilsuilga) (E?yu) Fnamswaa (Maalsulya) (§u)
30 800 10,000 9,694
31 - = 11,632
32 400 9,200 9,694
33 8,000 5,000 11,632
34 10,600 10,000 11,632
35 12,600 14,000 11,632
36 13,600 20,000 11,632
37 18,400 13,000 8,724
38 13,600 14,000 11,632
39 13,200 14,000 11,632
40 10,400 12,000 8,724
41 8,000 7,200 9,694
42 6,000 3,000 11,632
43 2,000 1,600 10,662
44 = 2,000 11,632
45 = = 11,632
46 1,200 = 11,632
47 = = 11,632
48 1,600 2,000 11,632
49 400 1,200 9,694
50 2,000 2,000 11,632
51 2,136 1,200 5,816
52

39U 523,136 547,276 640,389
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