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Abstract

According to the air conditioner out door unit in production plan of A and B from May to
October 2018, it was found that on October there were 76724 production plans per month. Accounted
that the highest production plan, therefore resulting in a cooperative education about the productivity
improvement in production process of air conditioner outdoor unit. Which is study to increase
productivity by reducing the cycle time from 20.32 seconds per machine to not exceed the takt time is
15.7 seconds per machine. In order to satisfy the demand in October, with workstation that cycle time
surpass the takt time is final leak workstation. The researcher therefore planned and analyzed the cause
to reduce cycle time to desired value, by reducing wasted time that occurs in workstation and line
balancing from ECRS and Pareto chart. In the analysis from the improvement, it was found that the
cycle time decreased to 14.74 seconds per machine. Decreased from 27.46 percent, resulting in
increase productivity from 177 machines per hour to 244 machines per hour and increased from

37.85% according to the improvement plan.

Keywords: ECRS, Pareto Chart, Line Balancing, Final Leak workstation, Productivity
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24 Hi voltage test 29.43 29.82 27.56
25 Running test 1 31.04 o .22 302
26 Running test 2 30.96 31.09 30.55
27 Running test 3 30.78 Swdd 29.87
28 Flare nut & Flare cap 28.69 29.44 27.33
29 Gas Check Leak 30.87 31.12 29.16
30 Label Picking & Sticking name plate 30.54 31.52 30.25
31 Stop valve cover & Stick brand name 28.64 29.52 27.54
32 Inspection outside view 10.22 10.31 9.65
33 Sub ass'y cover 28.99 29.38 28.79
34 Vacuum Loading bottom ass'y 28.42 28.68 27.51
35 Picking case top.bottom 28.16 29.71 27.64
36 Sticking PC Label 30.86 31.14 29.45
37 Pack air 2712 27.63 26.12
38 B-Kansa - = =

39| Lea 20.32 21.69 19.56

MUOINA ¢ 1. #01TUA 20,32,38 HAz39 Aedaniamiminaudeasnaoununminaney

= a o = q Y o a
2, 971UUN 39 L‘]J‘Llﬁﬂ”Iuﬂu‘lfﬂ‘]ﬁ’allﬂmmﬁﬁwmiwﬁﬂ NG
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1 T v
A15197 3.6 lunaasahauvewaaz o luaenisnannIaalsuenAaafInIBUDn U

RIS EATRI bR
y . taainde (Cycle time) TR ainfoufiga
a1y amiam = = ==
() um) (M)
1 Matching Heat 30,02 30.22 29.71
2 Nitrogen charging 29.12 29.54 28.51
3 Brazing | 24.02 24.52 23.65
4 Brazing 2 25.12 25.87 24.96
5 Coupler tightening 28.31 28.99 27.45
6 Air tight 1 25.88 26.23 2512
T Air tight 2 29.12 29.87 28.61
8 Air tight 3 y 29.01 29.32 28.41
9 Exhausting mix gas 26.78 27.21 26.13
10 Vacuum 1 29.98 30.23 29.22
11 Vacuum 2 27.68 28.65 27.22
12 Vacuum 3 29.08 29.48 28.12
13 Reffigerant charging 29.14 29.65 28.26
14 Check Leak 1 26.35 26.59 25:31
15 Match E-box 27.85 28.35 27.46
16 E-box ass'y and fan motor 28.21 28.78 27.35
17 Picking wiring & top 28.8 29.15 28.65
18 Propeller fan ass'y 28.76 29.08 28.15
19 E-box fan motor & com wiring 28.12 28.32 27.56
20 Wiring E-box 28.15 28.48 27.15
21 Left Side plate 26.69 27.06 2629
22 Right Side plate 26.74 215 26.21
23 Inspection inside view 10.4 11.54 10.03
24 Front plate 28.32 29.58 27.98
25 Top plate setting 28.41 28.98 27.56
26 Hi voltage test 28 28.12 27.23
27 Running test 1 27.11 27.36 26.54
28 Running test 2 28.49 29.15 27.98
29 Running test 3 26.28 27.69 25.69
30 Running test 4 29.31 29.54 28.63
31 Flare nut & Flare cap *30.42 30.69 29,01
32 Check Leak 2 26.78 27.15 26.32
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a15197 3.6 lunaaanayhauveaazaoinaulumenisnannisalsueinaaaaInguen W

nouliulya (Ao)

33 Picking name plate 29.33 29.61 2821
34 Inspection outside view 11.24 11.54 10.22
35 Stop valve cover ass'y 29.13 29.33 28.36
36 Load air 26.78 27.59 26.12
37 Stick PC Label 30.04 30.19 29.63
38 Packing air 28.15 28.94 27.33
39 B-Kansa - - -

40 20.32 21.69 19.56

WO @ 1. A0 23, 34, 39 1240 Aoaonilanminnuheasnaeugumwiinuey
=1 el [~ — P 9 Y a 2 o a g
2. aornaudn 40 1 Fuanfiaunlésaunuvesaen1sHanA 09T U0 1N IARARA
MUUDN N LAY ¥
4:[ 9 o cs!’
1105190 3.5 e 3.6 g 1aaail
= d'l ar a ;'J A drd o -
1. MemsHamnsealsueimafaaameuen n 701NN NNTOUIAINITNINU (Cycle time)
- a | =1 . - 9 e = a0 A'I L 1 1 .
funNganean1tY Picking part 1519a10g7 31.22 M1NA0IAT03 UPUNI A1 Takt time YD
B S 1A a o A
MUMIHANUNLAIDYN 31.41 TUINADIATOY
s d‘ LY = :I = ‘!’d o -
2. MeMsHanAseslsueinmafafimeven ¥ a1t UNYITaUIAIN1TNINU (Cycle time)
- A A ~ P = a P A 9 ' I .
funfigafeanitiaIy Flare nut & Flare cap 1917a19¢# 30.42 7U1A0DIATOI 1HDBNIT A1 Takt time
= l:y-d‘d 1 lﬂ'. = = 1 ‘ﬁ‘
YoIEuNIsHARTINRABYN 34.20 IUINABLATOY
= K = = P a 9 1Al a A A
3. @913 Final Leak tiuaaiiauiisauaesaionisnan 1917a19¢4 20.32 3WaeiaTed
1 1 2 =Y C%‘d:;d L} |={ =1 ’— ] AI‘
U1IANI1A1 Takt time YOA1ONTHANTINTAIDYN 15.70 TUINADINTO
R = a a A o . a
ag1d anflauneglusemsnaaniesliuomaanadiniouen n uag v @WITONAN
9 = = 9 =1 " a " a d't o 9 o K
lamunmunswaaynaoiil endy 901797 Final Leak Aldansordamsaadsuemalanu 39

=

[~ H 1 { w w o
flugainatlyruazdaraniniigands 185umaud lvdsudgeiuh
= = = .='| =
3.2.4 MIANYINBazREAve MmN uINaTym
o Y A o q ¥ . a . o a a = s Ao
1Inden 3.2.3 M l¥is M nan 91U Final Leak (Hlugainnailaym aeaaiauili

wminnuyhauegaesnu HnvaziBeansiauaenuasgili 3.6, 3.7 1ag 3.8 muday
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Time Observation Sheet

Made by

Chanon
' a
Process Name Final leak A1 1 Before  (2f|Date 10/09/18
Model All Model After O Time * 11.00
No. Working Element 1 2 3 4 5 6 7 8 9 |10
2V 3413213043000 338329 3.17 ] 3.14 | 347 3.30
1 [seuedlvaun
3.41 1321 | 3.04 | 3.09 | 3.33 ] 329 3.17 ] 3.14 | 3.47 | 3.30
' 1.05] 107|087 (097 1.08 | 1.09 | 1.01 | 1.11 | 0.99 | 0.97
2 [191znaeg
446 | 428 | 3.91 | 406 | 446 | 438 | 4.18 | 4.25 | 446 | 4.27
o ' " 200213 ]| 196 1.87 | 1.98 | 2.13 | 2.06 | 2.02 | 1.97 | 2,01
3 [a379@unuame5A PP Brand
6.46 | 6.41 | 5.87 1 5.93 | 6.44 | 6.51 | 6.24 | 6.27 | 6.43 | 6.28
1 121 V133 1,27 | 1.12 | 03 |w1.20 | 1.17 | 1.06 | 1.08 | 1.19
4 A7 aTNINNADY
76717741 714 | 7.05 | 747 | 771 | 7.41 | 7.33 | 7.51 | 7.47
' ' 0981087100 1.01]08 |09 [ 1.12 | 1.20 | 0.94 | 1.21
5 |natlutlansan
! 8.65 | 8.61 | 8.14 | 8.06 | 8.36 | 8.67 | 8.53 | 8.53 | 8.45 | 8.68
8.65 | 8.61 | 8.14 | 8.06 | 8.36 | 8.67 | 8.53 | 8.53 | 8.45 | 8.68
Total cycle time
Min 8.06 Avg 8.47 Max 8.68

4 , ” d. o e
31 3.6 na1ugesveaNinUAN 1 (Neulfulia)
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Time Observation Sheet

Made by

Chanon
. A
Process Name Final leak AHT 2 Before @4 Date 10/09/18
Model All Model After (O |Time* 11.00
No. Working Element 1 2|1 3145 6 | 7| 8] 9110
4 174 | 183 | 154 | 1.32 | 150 | 108 | 1.32 | 1.94 | 216 | 1.17
1 [tne1 Leak stand
174 | 183 | 154 | 1.32 | 150 | 108 | 132 | 204 [ 216 | 1.17
4 e 120 | 131 [ 125 | 125 | 122 | 123 | 125 | 122 | 1.35 | 2.09
2 |seaTestlSuemaluamn
204 3.4 279|257 | 272 | 2.31 [ 2.57 [ 3.26 | 3.51 | 3.26
- d 1.03 | 157 | 142 | 124 | 102 | 1.39 | 1.36 | 1.06 | 1.89 | 1.67
3 (1Y Scaner R8N P/C Label
397 | 471 | 421|381 (374370 393|432 540|493
. . 149 | 167|138 | 148 | 131 ] 128 | 145 | 165 | 1.77 | 115
4 [Y¥egU¥ Probe LTNNNADY
546 | 638 | 559 | 5.29 | 5.05 | 498 | 5.38 | 5.97 | 7.17 | 6.08
. y.of 120 | ran o9 | oo | 135 ] 124 | 112 | 122 | 1.68 | 1.34
5 A5 UL UNAA P/C Label
667 | 7.49 | 6.68 | 629 | 6.40 | 6.22 | 6.50 | 7.19 | 8.85 | 7.42
; , 112 | 122 s {14 [ 128 | 116 | 1.08 [ 1.01 | 1.25 ] 119
6 [MINAWHUINST Stamp FOR EXPORT
779|871 [ 7.83 | 770 | 7.68 | 7.38 | 7.58 | 8.20 | 10.10] 8.61
4 ' )™ 4 71 104 [ 102 | 148 | 148 [ 129 [ 168 | 122 113 | 115 | 1.02
7 |ATA UKL Label DUUNNADA
8.83 | 9.73 | 931 | 9.18 | 897 | 9.06 | 8.80 | 9.33 | 11.25] 9.63
y o el v ! 173 | 145 | 167 | 170 | 1.47 | 1.06 | 1.14 | 1.09 | 1.20 | 1.24
8 mwmtmmﬂnumnymuudmam
10,56 11.18 | 10,98 | 10.88] 10.44| 10.12| 9.94 | 10.42| 12.45] 10.87
i 6.15 | 6.05 | 657 | 6.43 | 6.08 | 638 | 6.12 | 6.22 [ 6.03 | 6.15
9 |59ATIVADU Leak AD
16.71] 17.23 | 1755 17.31] 16.52 | 16.50| 16.06 | 16.64 | 18.48| 17.02
a b 108 | 1.00 | 127 ] 112 [ 120 | 124 | 104 | 115 | 1.05 | 1.02
10 |94% 2 Probe D01
17.79] 18.32 18.82| 18.43| 17.72| 17.74| 17.10] 17.79] 19.53 | 18.04
L € L AT N 120 | 1.14 | 106 | 1.50 [ 1.15 | 109 | 101 | 121 | 1.09 | 101
11 |Stamp Agyanyal F AU NNa6d
18.99| 19.46 | 19.88 | 19.93| 18.87| 18.83| 18.11 19.00| 20.62 19.05
; 097 | 099 | 0.99 [ 0.91 | 1.05 | 1.32 | 1.45 | 1.01 | 1.07 | 0.78
12 |nenJaesau
19.96| 20.45 | 20.87| 20.84| 19.92] 20.15| 19.56| 20.01 | 21.69 | 19.83
19.96| 20.45 | 20.87] 20.84| 19.92] 20.15| 19.56| 19.91 | 21.69 | 19.83
Total cycle time
Min 19.56 Avg 20.32 Max 21.69

Wanue) : 1. M3AIM0U Leak 1502 10eavion 10 T

71#1 3.7 nanudesveaninauAui 2 (Meulliuilia)
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20.32
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51/#1 3.8 ANUANGANUVBIMINIIUTNYA Final Leak (MoUUTU79)
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= o ' L { [3 ! @ {
N3 3.8 vziudImTnaIUNe 2 AU AT Y Final Leak e liaugany Taoh

a d‘. 9/ o 4:!' s I-98. d. s c‘ 9/ o d’
wifnanuaui 1 1Haimahauegh 847 Juifinamies winauaui 21saimsiiaueyn
20.32 il onied FaminnuAun 2 T5eUa1M5U (Cycle time) W1AATBUNANTNIY

i 9
(Takt time) 94 4.62 TUHiREINTDI LAz AINNI0ARTBLAZANUANAANTINNUVBINTNAIUIIT DS

o

DY el &
ﬂu"lﬂfl]‘]ﬂﬁwﬂ.l'j'ﬂ 3.3 04U

AR ALV ITO UM TINNUGUIN) fsss

FoUazANUANADVDINUY = S r-6% I i
naNRAENINNFAY AN HAUIN) x TIUIUADIY

28.79x 100
20.32x 2

$pvazanuaNgaveInu (Nouilsuilga)

= 70.84
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= 229 195090052 114 (Anthnue)

s a

¥ 1 1
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