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Project’s name Study of Assembly Production Line Applied the Theory of Toyota

Production System: A Case Study of Toshiba Carrier (Thailand) Co., Ltd

Writer Mrs. Siwaporn Pattanajiraratchakul

Faculty Faculty of Engineering, Industrial Engineering Program.
Faculty Advisor Mr. Wiroj Thasana

Job Supervisor 1. Mr.Supharoek Uboncharoen

2. Mr.Wirote Mejai

Company’s name Toshiba Carrier (Thailand) Co., Ltd.
Business Type / Product Manufacture and distribution of air conditioners.
Summary

Cooperative Education at Toshiba Carrier (Thailand) Co., Ltd., the Engineering Development
Department, during the co-operation, we are committed to improve the line of air conditioners at Line LC2
to meet the company's policy of increasing production in each assembly line to meet customer needs. The
company has assigned the project in order to improve the Assembly Production Line of air conditioners at
Line LC2, and reduce the time for spent working. The Toyota Production System including the work
processes of the employees on the assembly line has been applied Kanban, Flow Analysis, Line Balance
Analysis and Time Study. By collecting data to analyze and present the results of the improvement of the
assembly line has been obtained the result of the improvement of the assembly line air conditioning is 1
percent more stable and can be increased from 398 boxes per month to 450 boxes per month. As a result,

the company gets more profits.
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1.1.2. sz Faanuduan uSEnlagu uaBes @szmalng) $1ia [2]

1931 : Carrier 1st Chiller has been installed at the Chalermkrung Theater

1962 : Carrier Distributorship was transferred to “B. Grimm & Co”

1969 : B. Grimm Started residential air conditioner unit production under Carrier license

1984 : Formed “Grimm Carrier Ltd” Joint Venture

1990 : Renamed to “Carrier Thailand Limited”

1998 : Added Toshiba Residential Air Conditioner Sales Business

2004 : ACE: Achieving Competitive Excellent — Bronze Certified, Achieved Sales Growth 30%

2008 : Added Refrigo — Spare Parts Sales Business

2008 : ACE: Achieving Competitive Excellent — Silver Certified

2012 : Carrier Thailand celebrates 50-year partnership with B. Grimm Group

2013 : Carrier Thailand forms new joint venture named B.Grimm Carrier (Thailand). Focus on
managing and growing both the residential and commercial markets
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2.2.4.2 m3d5uilga
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2.2.6 ANNGYAEIUDIINM3350A0Y (Delay)
a A A @ A @ o 9 v Ao &
N1570A0INAINNITNATOIINT HIBNUNNUNYANTINNUNIIZABITOABYUITaTeNT Uil
ADMINAATY NMITOIANAD NTTOABHILDINNIATOITNTUATDI N1TTOABYLLDININNIZLIUNITHARN
[ 4’ ~ 1 a I 9
liguaa mysenvaiiosnnmslasugunmnan Wudu
2.2.6.1 ifyriimnmssenay
Y A 1 A [ U Y ~ [ Y a U A
1. Aunuiglawe sy nseedns waga lade N luneldimayas iy
2. iNAAUNUALTe Toa
3. ldimannua lumskdauaz danaaedymimsdaey
=\ d‘ Q o Q/
4. natfymisosuiguazmasle
5. @ENA1IUNTTONDE
6. IBMIIMNNUVDIUAALNTLUIUMIN I doandoInN
9 ?A’J tﬂ' [
7. 1¥narlumsaunsesdnsuiu

8. U5£ANTNINUBUATOIINT N



16

2.2.6.2 Mm3d5uilga
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2.2.7.2 m3d5uilga
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Process analysis

Process HEA Name: Asm-Cond.(NADR) Approved Insp.
Scope of analysis U-pipe ---> Sub-brazing Gr.
ProductName NADR Div.
Subject of analysis M Product [J Worker HEA Dept.
21 2 . _ .
= é T o s Time Dist Empl. Quantity 2 »
No Process ERE - 5 s 2 Areas that can be
detail 2 2 5= 2 < = improved
g § @D b (Sec) (m) (People) (Units) fiv)
[ —
1 |samanainnaav O [¢) v [ 10 20 Copper
2 Aqusa O ® Av4 O 9 1 Inspectio Processi
3 |sawm@ausiia O [e) v [mm] 276 n ng
4 |udadu (@) [e) v ] 120 6% 13%
5 [1danw [@) ® 4 [mm] 37 255 1 1 20
6 [saauw O [¢) v [mm] 18 5 |
7 |anhan [@) ® < [m] 7 145
8 |agludwd (@) [e] v (] 10
9 [aanannanwd O [J 4 [mm] 30 1 20 i
10 _|sawnunand (@) [e) v [ 50
11 |u13aStop O [ ) 4 = 25 38.5
12 |sawinaanil (@) [e) v i 785
13 |uffuiaFIFO (@) ) n ] 35 8.4 1
14 |sawinSub (@) [e) v (] 40
15 [w2iqSub O ® 4 = 196 55 1 20 Rato of each process
16__|sadsznau ™) o v [} 56 total ime
17 |wilsasininas J O 4 | 75 1 o : processing/Tasks
18 |[sausznau QO O v [ 15 o : Transportaton/Moving
19 |wihnasisznau O [J 4 ] 490 15 o : Stagnation/Waiting
20 |sadsznau Q [e) v [ ] 19 o+ inspecion
21 _|6aHint [e) 4 =] 1 1 1 .
55 |sa 5 CHN A= 38 [rense
23 |6imluaiv Aoang [ ] o v [ 31 1 1 4%
24 |sa Q o v [} 34
25 |faWaan [ ) ) 4 ] 22 1 1
26_|sa Q o hd [mm] 48
27 |asznaullFl [ ) [e) 4 ] 41 1 1
28 [sadlusa (@) [©) h [mm] 4
29 |diusa (@) ) 4 [ ] 37
30 |sa'luUMind Line (@) [e) v [ ] 23
31 [11iMand Line [@) ® 4 [} 205 48 1 5
32 [sawin (@) e} v [mm] 21
33 [w2iaMind Line O ) 4 [ ] 1 Ratio of each process
34 |sausznau Q [¢) v [ 4 tofal number
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38 |3a Q o v ] 44
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40 |sa (@) e} v (] 28
41 |dsznau 4 O O 4 ] 90 1 1
42 |sa O v O 7
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44 |sa Q ) v [mm] 2
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46_|3a Q O v | 2
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M 590 T8 a1 Cyele time Aa1eruri lar lunsnaaldiar imisusaiunadeiioa 1l

wseaamsnana Ll ldaundhvune Tawdioszy Cycle Time naIMsdsznounsazu

< U { { { o {
wziiu e sunimsdsgnevanniigavz 19 Cycle Time 71 70 Sec 399N luyniA Cycle

q

Time 9 70 Sec
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v y 9
TUN 12 UYUIGU 2560 1701 8.04 — 16.58 U. WU ﬂammumﬁwamﬁmmﬁmmﬂumiwaﬂmﬁu

400 napIao iU uananan 1av3 e Han IaLiee 385 naveao U Feaunqinann A luadesues

. ' 1 Aq Y = o 9 N
Line % ﬁ’éJPartﬁW\iC]‘Vlcl‘lfcluﬂ']ﬁﬂi&’ﬂE)‘U Ms1agu Model LLﬁ%ﬂ’JWNGUWUENG]N“]GlUﬂig‘U’Juﬂﬁ

. « A h . Plan =400 C/T=70sec
Cycle time variation/Line output time Line C2 uae/zse0 | Actual=385
Time 08:04 -16:58
o 1 — : S T
770 | Break 10 min i ~— || Break 50 min !: L } } | Break 10min |
700 I 1 } - I 5aASM-Body -‘ﬁsubia]Eva ‘ii
. a1 H I peoes
| snasm Body I: ] i i &
7 B . = =
- | = | |
) — —
T | “AjauuMude! I |~ wldauModel | |
w L i (€] i ) r :
_§490( Meeting |- i e 741_’_ | saAsM-Bady |
S jzar FPTS EmtiotMoce i e
I
Lz gt | i —
:350 4= ~ 2l saasm-Body 2 | uldoumodel
o g B : i | _saAsM-Body i —
f_gzso | Hdndas T | eaeta 1 laledauszning ¢ |
a 58ASM-Body | 1i1'liletanszuite fiaaine AsTUIUMS } snASM-Body
Q ASTUIUANS i L 2 o T
el ! ASM-Bod k G = S 1
c ] ¢ i = o 1 ~4' o
= | % : i o : I} samsmBody [l
I I
1 Y T+ } Y 1 P | Avg = 56.4 sec
70
4 Setting = 70 sec
0+ ‘ } 1 H— 1 } 1 1 1 1 ! 1 } ‘ } : |
0 20 40 60 80| 100 120 140 160 | 180 200 220 240 260 280 300 320 340 360 380 400
Finished good No.
'
i W
N 4.3 NINNLEAN C2-Line output time
Inspection, Processing, Inspection,

1,2%

90, 3% "427, 13% ‘

N

‘]Jﬁ 4.4 N3 @AY C2-Line output time 1182 Ratio of each process number

Wensd1529 1AsAARIN Part 910 Process analysis WU21A1U04 B (Buffer value) = 4.2 ,F (Flow

H 1 a 1 1 ) g’l 1 Q‘ 4 1
value) = 7.47 lumemswanil Buffer 1 linenayanumodala 59uM9A 1999 Stagnation AMHigAtad laj

[ a U g’/ = o Y . a ] A T Y d = Y 1A w
NANAYANIUUNINDI 50% 114 Lead time voanaananmnanua1s Wunadelvunusen

H ! v H
**B = Buffer value ﬂwmamszﬂ‘uﬂmﬁﬂmmiﬁmau%mmmg“lumamillsznaumamwﬁmaumiﬁmu

F = Flow value Lead Time 138191 19 1umswan



31

Process analysis

Process HEA Name: Asm-Cond.(NADR) Approved Insp.
Scope of analysis U-pipe ---> Sub-brazing Gr.
ProductName NADR Div.
Subject of analysis M Product [J Worker HEA Dept
£ 2 ) '
= > = - s Time Dist. Empl. Quantity 2 »
Process > = is 2 2 2 = Areas that can be
No . = = ST 8 = k) )
detail 2z 3 |22 g s | 8 improved
g 5 |& = (Sec) | (m) | (People) | (Units) fivg
o —
1 |saaanainnaay O [e) v [mm] 10 20 Copper
2 |dusa O L) 4 ] 9 1 Ins pection
3 [sawm@audna @) [e) v [m] 276 3%,
4T EWW @) ® 4 [m] 37 255 1 20
5 [sadwWw @) [e) v (] 18 5
6 |aihan [@) D ~ [] 7 145
7 |agluand O [e) v [m] 10
8 |aananndnd O [ ) 4 ] 30 1 20
9 [sawin&Ww (@) [e) v [m] 50 Stagnation
10 |u13mStop [ ) 4 (] 25 38.5 ‘ 50%
11 |sawingani (@) [e) v [m] 785
12 |afiuAaFIFO [@) ® 4 [m] 35 8.4 1
13 |sawrinSub (@) [e) v ] 40
14 [12isub O ® 4 [m] 196 55 1 20
15 _[sasznau Q o v =l 56 Ratio of each process
16 |uzadninas | @ () 4 (] 75 1 total time
17 [sadsznau O [} v [mm] 15 o : processing/Tasks
18 [wihnsisenau O [ 4 [ 490 1.5 o : Transportation/Moving
19 |sausznau Q O v =] 19 o : Stagnation/Waiting
20_|@aHint [ ) o 4 ] 11 1 1 o : inspecion
21 |sa [e) v [m] 38 :
22 |6aluade fivang 8 [e) v [mm] 31 1 1 Insgi/:tlo
23 |sa Q o hd [m] 34
24 |feviman [ ) o 7 ] 22 1 1
25 |sa Q O v O 48
26 _[dsznaullFl [ ) [¢) 4 O 41 1 1
27 [sadiusa O [¢) v O 4
28 [dusa O o < [mm] 37
29 |sa'11Mand Line @) [e) v O 23
30 [1aMand Line O [ ) 7 ] 205 48 1 5
31 _[sauin (@) o v O 21 ‘
32 [w2iaMand Line Q ) 4 [mm] 1
33 |sasznau Q [®) v [ 4 Ratio of each process
34 |isznau 1 [ ) O 4 ] 42 1 1 total number
35 _|[sa Q (e} v =T 78
36 |uUsznau 2 [ ) e} 4 [mm] 97 1 1
37 _|sa Q o v ] 44
38 |isznau 3 [ ) o 4 ] 39 1 1
39 |sa O [e) v O 28
40 [dsznau 4 (@) e} ¥ ] 90 1 1
41 |sa Q [e) v [mm] 7
42 |usgnau s [ ) o 4 ] 24 1 1
43 |sa Q [¢} v [} 2
44 |isznau 6 [ ) [e) 4 ] 1 1 1
45 |sa Q le) v O 2
46 |isznau 7 [ ] [e) 4 ] 34 1 1
47 Cmmo 4 [m]
48 Q ¢} 4 ]
49 (@) O 4 ]
50 O o 4 [}
51 (@) [e) 4 ]
52 (@) [e) 4 [m]
53 (@) [e) 4 [m]
54 O 6 4 [
55 (@) O 4 ]
56 (@) [e) 4 [m]
57 [@) [e) 4 [m]
58 O o 4 5
59 (@) O 4 ]
60 [@) [ \v4 [m]
No. of process "M 1" 23 1 3192 152.7 18 76
Total Time 427/ 1072 | 1603 | 90 | TowlLT | Dist | Empl. ;"r’gg';'s’;
Employees 11 6 0 1 Total
TOSHIBA CARRIER ( THAILAND ) CO,LTD. TCTC, AIC, M/E , PEA(Development)

1 a 4
gﬂ‘ﬁ 4.5 N1TAATIENNIEVIUNIT Process analysis
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Line balance analysis ( Lain balance chart)
Name of line Meain Line C2 Amount of 405 Operating time 465 Oneday 480
production (Min) working time(_Min )
Products g g Planed Line Balance [Planed 58.4% Non-operating
name RAS-22N3KV2-A Cycle time ( Sec ) S Ratio(%) | Actual 82.00% time( Min ) 15
Operation Time ( ) Total actual operation Time
-1 Cycle time= _— - Line Balance Ratio= 100%
= Amount of production = Cycle time X Namber of Process
70
Pland =70 Sec |
| Target=62 sec
R e e e e e e e e e e e e e —
Time R
(G |
!%r 2 2 H Actual=50 Sec I
I .
1 s o
4 34 |
18 4 30
30 4
10
20
2.
10
NO 2 4 6 8 9 10 11 12 13 14 15 16 17 18 19 20
= = =
Process = & = e g o 2
= v o o 3 [ o
name 2 = = 2 o n <
& 2 & = Z 2 4
Z — 2 3
v
‘]Jd a < 9 a . . . .
o
JUN 4.6 NTAATITHIAUNIINITNAN (Line Balance analysis) Main Line-C2

a S Y a . . . . 1 i 9
910 NITUATIEULEUNNNITNEA Line Balance analysis Main Line-C2 WU EEATR T REATA G 12T N
. = Yy = . =) = a a
119557 (Cycle Time) WIUNFA IAlA N5ZUIUNTN 4 Noise Test HIDNTZVIUMIHAUTIIANUANYNA
4 U 9} . { % '0 ! . { g” 9} o gl b
v9uA309U5 V1A Taele Cycle Time #1 50 Sec H9A1AI1 Cycle Time NA4 13 Av 70 Sec 114 Line

balance ratio = 81% G?N Line balance Raito Planed = 58.4% 1182 Actual = 82% A4 ﬁuagjﬁ 23.6%

< ] o Yy ) { ° a o Y
wiriu lanausiian 1859 Cycle Time 16e13 liimaanudsTemalumsriinu msizaae

[

A { g’; Y ' { o a a Y
Cycle Time 16413 Wun nansi 1das i limsnamnlumsnannanu 13 1ddes saul1/as

a o

o 3 a3 ' a 33| v o 9 Y Y A a2 a A
ﬂuﬂ']\i'lizllﬁifl]ﬁ'gﬂﬁ]uljauaﬂQ'IUL‘]Ju'E—JUW']GlEH‘U T]all']@nuﬁl,uﬂ’lifﬂ'NWUﬂ\i']u ﬂi'ﬂqtylﬁﬂl\juiﬂﬂﬂ

Tuldade5eld



Man-Machine(Man) chart
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H./ T : Operating ime MAT @ M
Line : A Operator Machines Date Section Name HT - (SSA] wak \AAAN
Model name : | RAS-22N3KV2-A P3 P -Test 5/7/2017 FCu Miss.Siwaporn vt 21 waits  [EEEFEFHH
work Work contents Time ( Sec ) Woking tme  ( Sec )
proced . T
ure (Man/Machine) HT MT 5/ 10/ 15{ 20 25| 30{ 35| 40i 45 50[ 55[ 60{ 65 70{ 75/ 80| 85| 90 95| 100{ 105, 110} 115} 120| 125 130} 135} 140; 145| 150|
1 [SetUp 16 \\“ m\ N \\ N :
2_|we » 7/7/4//%// ////////// I
3 |@n SckLabel 19 R i RN i WY ;
4 |unlood 2 N ﬁ
5 46 I 46 I % ;
6 < € Pl i
‘ﬂﬁ 4.7 Man-Machine(Man) chart LﬂiﬁN P —Test
Man-Machine(Man) chart
H_~ T : Operating ime M/AT : M
Line : A4 Operator Machines Date Section Name HT : RS wak \AAAN
Model name : | RAS-22N3KV2-A P4 Noise test 6/6/2017 FCU Miss.Siwaporn (VL | waits  [FHFEE
work Work contents Time ( Sec ) Woking ime ( Sec )
proced .
- (Man/Machine) HT MT 5| 10| 15§ 20§ 25{ 30 35] 40{ 45! 50 555 60I 65] 70f 75{ 80{ 85] 90; 95} 100 7105] 110| 115] 120§ 125} 130; 135} 140} 145] 150
1 |setup 15 N N NN
2 |wic 2 A AT l A,
3 |Wodnor du 12 By RNy 1 A
4 |eanliGaanannalc 2 |
5 |daCover Term+ &ng 10 \\\] \‘ | \\‘
6 |dowaiProsesseia‘lyl 3 E s S
7 50 50 | 50
8 € S 1€ >
‘IJﬁ 4.8 Man-Machine(Man) chart mi 3 Noise test
H U 4‘ U
M13199 4.2 HAaNTIUNAUATOINAT (Measurement of Test process)
Measurement of Test process
Name Machin|M/C Time [M/C off time |Man off time
Sec % %
P -Test 46 0 24
Noise test 50 40 30

NAHAFITIIND I DAINATON P —Test 115 WAVAUTUNTZVINNITOYT 46 Sec TasTiinT o4

n 9 o o U o A [ a < A A . o 1 @
hiléngatin nagauinuswnuaiesinsaailu 24 % 1a1MA309 Noise test T9usmnuauly

1A { 4 o ] ' a g o ' @
NT2UIUNITOYN 50 Sec TavTitnToIrigalin rigainiduyaag Aailu 40 % uazaniiaus WA

A [ a I~
1N3099NI AN 30 %
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gﬂﬁ 4.9 Data down time Jan-Jun’17
Nrad1sTnafingaselasRanugad: Wuﬂmumﬁ!,ﬁﬂﬁumﬂﬁqﬂ 5 oualaun
1. 3® Asm-Back-Body.
2. 30 Asm-Evap.
3. 380 Base-Sub.
4. Stop by plan.

5. Change Model

Line balance analysis ( Lain balance chart )
Name of line Main Line C2 Amount of 425 Operating time 465 RORSICoVA 480
production (_Min) working time(_Min )
Products Planed Line Balance | Planed 60.9% Non-operating
name RAS18BKS-Q | cycle time ( sec ) ° Ratio(%) | Actual | 77.00% time( Min ) e
Operation Time ( ) Total actual operation Time
-1 Cycle time= L Line Balance Ratio= 100%
-+ Amount of production H Cycle time X Namber of Process
]
70 4 I
| Pland=70 sec
60 A
n 55
Time T
N ey | 49 i Actual=55Sec [
€ ) 5 a7 | I
—J 1
5 | 43 |
7
40 5
8
9 12
30 = 29
5
20 3
5
10
NO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
5 = =
Process % % 5 & g
z 2 = £ 5
name L T =3 g a
] £ 2 < @
z z

gﬂﬁ 4.10 Line Balance Sub-Back, Font analysis



Line balance analysis ( Lain balance chart)
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Name of line Main Line C2 Amountof 217 Operating time 465 Oneday 480
production (_Min) working time(_ Min_)
Products Planed Line Balance | Planed 58.8% Non-operating
name RAS-22NSKV2-A Cycle time ( Sec ) w Ratio(%) | Actual 84.00% time( Min ) 15
Operation Time ( ) Total actual operation Time
Cycle time= f- Line Balance Ratio= 100%
— Amount of production = Cycle time X Namber of Process
70
Pland =70 Sec |
60
Time s 1
48 49
" I Lol
| Actual=49 sec
40
30
20
10
2 3 5 6 8 9 10 11 12 13 14 15 16 17 18 19 20
] & 8 8
3 g =) = & &
Process = g = 2 ® K
name H | 5 2 3 3
= 2 % £ £
& 38 2 2
v
1] 2 . . .
JUN 4.11 Line Balance Sub-Brazing analysis
Line balance analysis ( Lain balance chart)
Name of line Main Line C2 AT 417 CLECE L 465 e day 480
production (_Min) working time( Min_)
Products Planed Line Balance | Planed 53.3% Non-operating
name (RAEHENENSY Cycle time ( Sec ) w Ratio(%) | Actual 70.00% time( Min ) B
Operation Time ( ) Total actual operation Time
- Cycle time= f- Line Balance Ratio= 100%
Amount of production Cycle time X Namber of Process
]
70 4 |
| Pland=70 sec
60 o
Time =
() so77] | Actual=53 sec
41
40
32
20 T ey ——— 29
20
10
NO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
R
g K] K 3
Process i 3 £ £ g g
name ] g = £ & =
= 5 g % =

Ji

3
u

4.12 Line Balance Sub-EPA , Acce analysis
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nANNSYINNIU2aIMH

70
60
50
40
30
20

-uSINBNERE =
0

10 5 10 20 20 20 20 20 20 100

Refi body epart packing mortor panel backbody piping s.bf - micon

s.part
MH1 MH2 MH3 MH4 MH5 MH6
HounaAn W 9usad

31]"?; 413 awnasg e deEuumslszney
M3TamenanTasnIIATIENATLUINATUAZATIATIEHIFUNIINTUUES Measure of Main
line by process analysis and Line balance analysis

- Sub-Back,Font is balance. (Line balance ratio = 85%)

- Sub-EPA,Acce is unbalance. (Line balance ratio = 70%)

- Sub-Barzing is balance. (Line balance ratio = 82%)

- M/H ) support Main line 1182 Sub Line #1150 Support 18314 (1usaes M/H upazan laimaiy
Sunailunarean war M linswnarfuivenlunsds deatimaaulidunaswzives il
aa'ld

M Timssunihiiniesiomdentiiiou sufaanua s luwii

HANUDIAADY

Sub-Back , Font and Sub-EPA,Acce unbalance Lfllﬁ]\‘l 910 Sub-EPA,Acce 3 Buffer ﬁ Main Line 94
ansanan lanuna

Sub Line and M/H is balance i@ e114130 Support Main line Taiunanau Cycle Time

*##\[/H fio Mancharing Handling Win9149@d3 Part Material Tu@wnsiseneu
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d
4.3 NaMIAIATTHa NNV
d' v a d dlﬂl [y}
4.3.1 waitldaonmsdmnzhaumafidunuvesilyrmndn
v Y

Yyrwazaunguaniinatulumenuilszneuatsqmnaldnnnainnatelsyns Taeszyld
I 4 1
3 4 5049 Tdun

4.3.1.1 Cycle time 70 Sec 13{@1315991M AN 1AD9 450 box/Shr.

Before Idea Improvement
Line balance analysis of Main Line
70 Plan = 70 sec capacity
60 | Target = 62 sec o0 -
50 [ Actual = 50 sec 450 T
4y Target 450 Box/ahr.
40 350 CIT=62 sec
300
30 250
200
20 150
10 100 | Actual = 398 Box/8hr.
= 50 Planed C/T=70 sec
0 - 1
\ “« R Calculate Plan
<& & N
R Qo &’\ 0 & ‘_’\ (‘@
¢ & .
& @ & ds‘“ & \ge’ Plan =405 C/T =70 sec
P & Q_.,«;“ N Actual = 421
v Ky Set Plan Target 450 C/T = 62 sec

gﬂﬁ 4.14 Line balance analysis of Main Line Lai& LLH’JVIN‘]J%HJ“]J?Q
) 1 d‘ a 1 (% a 1R
nnwamsdsenungmneeanssaalunaaziu waa ld ludsnnuganuamsolums
a a = o w . A g’/ Y 4‘ =l [ [

HaAY0IE1891U152nBUINAYIN AATINAVDI Cycle Time 10313 70 Sec Taariiatiiou A UMY

v v v

navinaly 1 3u Ae 8 ¥ Tue s ldansonaa laiiies 396 box Fauamaldainanuganuaansalu

NIHAN 52 box 911 450 box/8hr 11a2 10 Line balance analysis of Main Line WUIIAIVOINTEUIUNS

A o A A . v 1A L 5 . 22y va
NNMNUUIUNFAND NTSVIUNIT Noise Test 1G])'L’m1@§‘1/1 50 Sec 611N Cycle Time “VWNII'JTI 70 Sec

i Capacity = 450 box/shift : 60x465 min /450 box Cycle time = 62 Sec

i Cycle time 70 Sec : awld capacity = 60 x 465 min /70 = 398 box/day

9
Y | I o ) a
A9UY 2111NaA Cycle Time 910 70 Sec W1 62 Sec gy Idamsafmvuahwinelunisnaa
1 @ < < A v 1 A o
Tunaaziuldmuanuyanuansovesaiemsisznon Wuraldussnnemnasielauazwad s

Taglu@aTomalumsasianan'ls
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4.3.1.2 M3V Part Asm-Body (HAANET

Before leea Improvement
Line balance analysis of Sub-Back,Font
0 [Pen=roee: | & [ Pon=ro5ec |
60 Target = 62 Sec_|
60 %] {Tage=6zsec | '
= 4
50 ! ! 49 ] s 50 [(a7] [ Aciual= 495ec
[ I [T ] -m 10 43
H | 40 ! | 9 ]
40 | I A g -
° (29 )
30 1 7 30 ﬂ
! 5 20 © |
1
20 : O > "
2 15 o
L= 12
12 . .
7 0
g ;& I & & & & Q?c* & Q‘,g\\ &
s. ) & < & : &
% 55\# ‘é@ Vs,s?' T %\Q‘ : s¥ Q(\@ v;,é‘ ¢,\§’
LA 12 ¢ :

g‘ﬂﬁ 4.15 Line balance analysis of Sub-Back,Font Lig LLH’J‘I/I%‘]‘}J%I‘}J‘]J?Q
ANATI3IINUN Sub-Back,Font Nyasseuauilsznouliananisilsenounan (Main Line)
191781 Cycle Time W11N31 Main Line 71 1¥1Aaan1n151gaseu3on1sHana191 9 Cycle Time 7
friua’life 70 Sec Sub-Back, Font 41721 Cycle Time = 55 Sec NUAN Cycle Time Main Line E]g' 5
Sec
[ g’/ ) o 1 g’/ %
A9 UD111N11N15 Balance Line 1113 Tagaavunoun15 Check Number Part 112 115UANHN
= o q ¥ Y Y A
YoIruI i iamsoaaa1adnn 1@ 6 sec 910 55 sec 1AM 49 sec 110991NN15 Check Number
o 2 ] < A o % ] < 4
Part AN IUANTAVDITUNIY FIUAITATINFAINUTEN Nisshinbo FIHIUNTATIVNFALA AL LND
a o 1 1 o 1 < { o by,
Part 119913 N9z A0 UANE Quality Assurance TA0i1NITFUATINFA Part NI 520N ITUUA?
1 < g’/ < o
Part JARIUNIZUIUMTATINFALAD 2 ATI F9110 Sub-Back, Font §33In521UIUMT Check Number Part
o 2 1A I Y a o A2 9 1
HaZMIUANHNUEITUIIL oghnszurumsisznovvzifunalifinanmshinungrdgon Tasla

1 Y a o o
noldmanam’ls gadeTonmanarlumsihau uag vanu
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4.3.1.3 Process the parts stagnation and Hold buffer on Main line

saunisladunarn1sauag
Back Body

1400 1248
1200
1000
;5 800

=

E 600
400
200
0

Sub-Back MH,SCA

510 4.16 narseuM s 1Fuaz N5 YUES Part Back Body
v ] H Y

INHAE1529NN DAY Stagnation AUMYATIN ineRAYaA1IULINGEL 50% 1 Lead
. a o J a ] a2 Yy 1 aw ¥ A o [ 9
time YOINAAAUNINAANNAIN 1] unaide A UT NI 119MIATVIAIN5 1991UV4 Part Az
1721 1un15991A3 01 Part WUIIA 1N Sub-Back 19911 Part 1 AY 19110 1100 Sec Hazia1 lunis

9 | 1

JIATEN Part NINUA 111N 1248 Sec FIUUNIWIAN Sub-Back Avansl5og 148 Sec

Na17iSub-Back1¥ f/501 = A1Actual/S I Part
= 55 Sac x 20 Unit
=1100 sec/591 (18.3 min)
SCA taz M/H ladamseuazuna = 1248 sec/391 (20.8 min)

ANAINAG Diff = 1100 Sec — 1248 Sec = -148 Sec

o < 1 o a3 1 a [3) Y] 1 1
mlasiulandanusuidunszdoananisadon Part laga1viinld 5o 2 auluyuas i

o o a3 @ 4 1 o
#13159 Support Sub-Back Iasiudesuiludeslydse 3 awie 1w lvavesnuades uadminaiin

' '
a A a 1

H Y ]
msud lufyrluns Stagnation ANUKgatian lunemayaa 50% MAATY vzAouNNTIUIU Part Tu
v

@ g o a 2 < S
MIIAATINVUAIDINAN 20 FUY 111 25 FUaU (25 x 55 =1375 sec) SCAUQE M/H 32810130

Support 19114 91 (226 + (11.3 x 5) = 1305 sec) Diff = 1375 Sec — 1305 Sec = +70 Sec
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4.3.1.4 Down Time Na1NanNNgala

[l
a0 v

Yayrrnunnmananangyadwanuaiensdsznouuinigaaziliinanis

=S

audeielduaznai lsinasendiulalld

4.3.1.4.1 379 Asm-Back-Body.

M15197 4.3 AUNAVDINITANFIV04 Part Asm-Back-Body

Detail Vendor name Follow by Source trouble
- 30 Asm-Back-Body. Nisshinbo PEA,QAP Outside
P l‘ld:lﬂﬁ'il‘]ﬂ Asm-Back-Body i Sing Mark. Nisshinbo PEA,QAP Outside
- iilasnn M/H deafia, M/H Inside
- 30 Asm-Back-Body. PD1 Qutside
- 30 Asm-Back-Body. MPA Inside

9 . a ' Aa 2
INMIMIANYIMIY0YA Down time Data 10U WNTIAY — Huieu wuNTyrinelunnatu
A ] 1 [ AAa o Y a v 9 A o Y J
199910 M/H wilnuvudsvudsnuiaam ldmanisard iwemaunavestlyvisi ldmun
v I~ ) 9 = 4 v A A A ,3 a S
PJagiiulatin151hszuy Kanban 1 1% lunsGendio Jui 12 wguaiay 2560 Javnnaiumnaiu
4 I~ 1 d' Y] 1 o X ] 3’,
19 10 Yuay 2560 1lugrenande lu 11z vy Kanban i lgau delusrsvasiiuldszuums
[ % 1Y d’ o g’/ I~ 1 [ @
IANSHUUL Push System (52UVHEN) Taganbaza1uniiudun1se1uay Part Code 10 vidnsieuny
1 [ @ 4 a R [ @ o 4 o 9
14 Plan usiag Order Tunaaziu iosnnwgAnssuuysddiulvgrzmanyagnmsinannsod la
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