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Title Study & Actual check cycle time of each process in Assembly
Case Study : MITSUBISHI PAJERO SPORT

Credits 6
Candidate Miss. Anoma Lerttanawat
Advisor Somporn Tantiwongpaisarn
Program Bachelor of Engineering
Field of Study Automotive Engineering
Faculty Engineering
B.E. 2553
Abstract
Company Mitsubishi motors (Thailand) CO., LTD.
Place 199 Moo.3 Tungsukla Sriracha, Chonburi 20230
Type of Business Assembly cars
Department Production Engineering Assembly
Position Student Trainee
Advisor Name Mr. Siripong Manasseree

Study the assembly process is guide for planning process plan of assembly line. Also
Learning about Part and Job of each assembly station. Line Balancing and sharing job in assembly
line can solve the Bottle neck problem in assembly line.

First, Study part group in assembly line that called UPG(Unique Part Group) and Studying
part name of each part. Learning about code name in line assembly. Learning Drawing of
Mitsubishi Motors. Studying assembly process of operator and their jobs. Visual Check assembly
line. Learning Line Lay out for knows over all assembly process.

Then, Actual Check cycle time of each assembly process. Start at Trim line Chassis line
and Final line. Studying cycle time of operator that use video camera and clock for record time.
And record cycle time in Process plan, After that make bar chart of each line and balance line.

Some operator have cycle time that more than Takt time so that line balancing can reduce

cycle time. Line balancing can help operator who have over time to down under takt time

Keywords: Cycle Time/ Assembly Process/ Takt Time/Line Balancing/ Bottle neck
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3. Definition of Man-hour
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5. Available

6. Important, Method for estimate worker, Man-hour
6.1 Assumption and checking
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2.2 Line Layout Assembly Shop Fac#1

2.3 Flow process Assembly Shop Factory 1
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3.5 N3 NLEAIAT Actual Cycle Time Trim Line: MITSUBISHI PAJERO SPORT

3.6 N3 INLEAIAT Actual Cycle Time Chassis Line: MITSUBISHI PAJERO SPORT

3.7 N3 LA Actual Cycle Time Final Line: MITSUBISHI PAJERO SPORT

4.1 n31LEAIAT Actual Cycle Time Trim Line: MITSUBISHI PAJERO SPORT

4.2 n31LEAIAT Actual Cycle Time Chassis Line: MITSUBISHI PAJERO SPORT

4.3 N3 1LEAIAT Actual Cycle Time Final Line: MITSUBISHI PAJERO SPORT

4.1 n31LEAIAT Actual Cycle Time Trim Line: MITSUBISHI PAJERO SPORT
4.1.1 ﬂiﬂ/\l‘ﬁ 1 Before Improvement
4.1.2 ﬂiﬂ/\l‘ﬁ 2 After Improvement

4.2 n31LEAIAT Actual Cycle Time Chassis Line: MITSUBISHI PAJERO SPORT
4.2.1 ﬂiﬂ/\l‘ﬁ 1 Before Improvement
422 ﬂiﬂ/\l‘ﬁ 2 After Improvement.

4.3 n31LEAIAT Actual Cycle Time Final Line: MITSUBISHI PAJERO SPORT
4.3.1 n9luaaaian Actual Cycle Time Final Line: Fmain-04
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.2 MITSUBISHI PAJERO SPORT GT 2WD

.3 MITSUBISHI PAJERO SPORT GT 4WD
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PE ASSEMBLY
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Gieneral Manager

Factt (T JP)

Yorapang Phopuangphian
Manager
I |
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IManager Eranch Manager
| | | |
Equipment Team Pro-METS Pracess Team Admin
Fact#? [CR) Fact#1CR45 Al CR4A CR) JTAPGE Al
‘KitlipungH.‘ ‘ Pattanee &, ‘ KitipangFL Sampom G, Mlutakit b, Mongnuch J.

(Thanak.om)

Siripang M.
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Al-A5 CGM Corporate General Manager é’é’m’mmsﬁ 1N
CPL(CGM) | Chief Project Leader ddmemsTasamseny Ta
DCGM Deputy Corporate General Manager EGN é§1u38ﬂ1’i N
GM General Manager §§1u38ﬂ13 e
CPL(GM) Chief Project Leader Pj’éﬂ!’l&lﬂﬁ Tnsams
M Manager éwﬂﬂWidﬁu
PL(M) Project Leader dvansTnsens
BM/M(Area) | Branch Manager / Area Manager é"”ﬂmmwuﬂ
PL (BM) Project Leader i Insams
AM Assistant manager é}‘ﬁjﬂéﬁﬂmi

C6 oS Office Supervisor Wanimeau

Cs Sup Supervisor Wantuwun

cl-c4 | Staff B

W6 AS Area Supervisor Fantvueay
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2.1 uunumsifuaau

Training program for Intership student (PE ASSEMBLY)

CR45 (Pajero sport) Process plan with actual time

Trainers: Suwit, Siripong, Nuttakit

Training step Start Finish
. General 1/06/10 1/06/10
2. Visual check of each process in assembly line 2/06/10 4/06/10
3. Study parts list and actual check with current condition 7/06/10 11/06/10
4. Study install drawing and AOS, JPS, Process plan 14/06/10 17/06/10
5. Installation some parts (off line trial) 18/06/10 18/06/10
6. Study process plan, job balance & Actual check cycle time 21/06/10 24/06/10
of each process
7. Summary and Suggestion 27/09/10 29/09/10
8. Wrap up report 30/09/10 30/09/10
ha. tems AIC Plan Frogress| June'1d July'1o August'1 Sep'll
{Action , Output | Target) Start Ed [GiyRT 1t TufafasltTulaTaltTulaTaliTulals
1 |Training program for Intership student for CR45 | Poramint | 1-Jun-10 | 30-5ep-10 SELEELLLELLEEEER RSN MR
11 | General Hundd |t
12 | visual sheck of sach process n assy line 2ol | Al
13 | Study parts list and actual check, with current condition T-dun-10 Tduri-10
14 | Studyinstalldrawing and AQS , JPS, Process plan Wit | fP-dund0
15 | Installation some parts [offline tial] fdund0 | 1B-Jund0
16 | "Trim line" Study process plan & Actual check cycle time 2-Jun-10 2-Jul-10
'1.? "Chassis line” Study prosess plan & Actual check cycle fime 2:0uH0 | 20-Aug10
'1.8 "Final lins" Study process plan & Actual check cycle time gl | 24-Sepd
’1.10 Summary and Suggestion 27-5ep-0 [ 29-Sep-10
'1.11 Wrap uprepart 0Sepd0 | 30-Sep-10

311 2.1 uaaIms Nz




v K

2.2 NgazRaaUNnAnEl fUANHarnafAnm

Tasanumsanywan lunszuINmMsseneUueIsasud MITSUBISHI PAJERO SPORT
(Study & Actual check cycle time of each process in Assembly Line of MITSUBISHI PAJERO SPORT)
Tasanun ldsuneunune Aemsiunailulainislszneuve 1308ud MITSUBISHI
£ 1A 4 [~ 1 v A
PAJERO SPORT #atlsznevegi Isamilszneu 1 Tavlulaimsiszneuntiuilu 3 dundnie
1. Trim Line $143% 20 Station: Trim line (11 Taimsvsznevludimveaiude Tasllssnou
4 Lg’ 1 9 1 1 a 9 [ a 4
gunsainolu 'l vazruduluieslagats iwuae livesszuuaie ng Amaen alas
aruauies a11wa iudu Tasn1silseneuues  Trim line 9931791904 Takt Time 0g#i 278.2 3uil

MANIIHANBEYN 12 JPH

. . [ . . . | o 1 ] 1 YR
2. Chassis Line 314734 16 Station: Chassis Line L”]Juulﬁuﬂﬁﬂizﬂ’ﬂﬂ’d’mGIJ?N%NaN HagaIag

o o S 1 ] o A S Ao = v+
NIAUBDITDYUA LB ULNATH U WAV AN LATDIIURA LNYT LUTA d181UTA ABS i'JiJﬂ\iﬂ1iﬂi$ﬂE]llﬁ’Jlﬂ\1
Y o ] 1 I 9y . . = . VA a A o W
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GniNﬁ 3.1 Actual Time for Trim Line
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Time Assembly
STATION
Actual Cycle Time (sec.)
No.
Station Position INSTALL 1 2 3 Avg.
1 PT-01 LH P-TRIM 01 RH RACK ROOF 254.0 243.0 268.0 255.0
P-Trim 01
2 PT-01 RH P-TRIM 01 RH RACK ROOF 224.0 237.0 308.1 256.4
3 PT-02 LH P-TRIM 02 LH SUN ROOF 224.0 221.0 233.0 226.0
P-Trim 02
4 PT-02 RH P-TRIM 02 RH SUN ROOF 2420 252.0 258.0 250.7
5 PT-03 RR P-TRIM 03 RR REAR VIEW CAMERA 193.0 195.0 203.0 197.0
6 P-Trim 03 PT-03 RH P-TRIM 03 RH CURTAIN AIR BAG 242.0 247.0 287.0 258.7
7 PT-03 P-TRIM 03 PANEL COWL TOP 150.0 156.0 163.0 156.3
8 P-Trim 04 PT-04 P-TRIM 04 T/GATE 219.0 232.0 240.0 2303
9 P-Trim 05 PT- 05 P-TRIM 05 GLASS QTR 151.0 211.0 164.0 1753
10 A-ON A-ON A-ON 168.0 177.0 171.0 172.0
11 T-01 LH TRIMO1 LH HARNESS FLOOR 284.0 298.0 295.0 2923
12 TrimO1 T-01 RH TRIMO1 RH HARNESS FLOOR 199.0 158.0 180.0 179.0
13 T-01 LH TRIMO1 LH HARNESS FRONT 266.0 262.0 269.0 265.7
14 T-02 LH TRIMO02 LH HEAD LINING No.1 156.0 177.0 189.0 174.0
15 Trim02 T-02 LH TRIMO02 LH HEAD LINING No.2 219.0 207.0 224.0 216.7
16 T-02 LH TRIMO02 LH HARNESS CONTROL 181.0 201.0 167.0 183.0
17 T-03 LH TRIMO03 LH BLOCK CONNECTOR 171.0 146.0 168.0 161.7
18 Trim03 T-03 RH TRIMO03 RH BLOCK CONNECTOR 189.0 210.0 220.0 206.3
19 T-03 LH TRIMO3 LH SUNVISOR 213.0 199.0 216.0 209.3
20 T-04 LH TRIMO04 LH FR/DOOR 190.0 199.0 200.0 196.3
Trim04
21 T-04 RH TRIM04 RH FR/DOOR 227.0 220.0 220.0 2223




M15199 3.1 Actual Time for Trim Line (ﬂ'ﬂ)

21

Time Assembly
STATION
Actual Cycle Time (sec.)
No.
Station Position INSTALL 1 2 3 Avg.

22 T-04 LH TRIM04 LH RR/DOOR 180.0 213.0 215.0 202.7
23 Trim04 T-04 RH TRIMO04 RHRR/DOOR 169.0 191.0 202.0 187.3
24 T-04 LH TRIMO04 LH T/GATE 197.0 200.0 197.0 198.0
25 T-05 LH TRIMO5 LH S/BELT 132.0 142.0 136.0 136.7
26 Trim05 T-05 RH TRIMOS RH S/BELT 161.0 130.0 142.0 1443
27 T-05 RR TRIMOS REAR S/BELT 142.0 146.0 143.0 143.7
28 Trim06 T-06 SEND CABIN TO PBS 2 269.0 271.0 280.5 2735
29 PBS2 No.1 PBS2 No.1 LOAD CABIN 162.0 159.0 165.0 162.0
30 T-07 RH TRIMO7 RH RELAY GLOW 227.0 231.0 236.1 2314
31 Trim07 T-07 LH FR TRIMO7 LH FR/DR LATCH ASSY 129.0 138.0 149.0 138.7
32 T-07 RH FR TRIMO7 RH FR/DR LATCH ASSY 140.0 140.0 144.0 1413
33 T-08 LH RR TRIMO8 LH RR/DR LATCH ASSY 160.0 162.0 160.0 160.7
34 T-08 RHRR TRIMO8 RH RR DR LATCH ASSY 143.0 144.0 134.0 140.3
35 Trim08 T-08 RH TRIMO08 RH RR SUB ASSY TUBE BRAKE 249.0 211.0 231.0 230.3
36 T-08 SUB ASSY TRIM14 SUB ASSY DOOR GLASS 233.0 254.0 258.0 248.3
37 T-08 RH TRIMO08 RH PIPE BRAKE 173.0 177.0 179.0 176.3
38 Trim09 T-09 RH TRIM09 RH H/'U 148.0 151.0 136.0 145.0
39 Trim08 T-08 LH TRIMO8 LH PEDAL BRAKE 196.0 194.0 207.0 199.0
40 T-09 LH TRIM09 LH HEATER BLOWER 131.0 138.0 133.0 134.0
41 Trim09 T-09 LH TRIM09 LH FR/DR TRIM 226.0 209.0 241.0 225.3
42 T-09 RHFR TRIM09 RH FR/DR TRIM 196.0 196.0 211.0 201.0
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Time Assembly
STATION
Actual Cycle Time (sec.)

No.

Station Position INSTALL 1 2 3 Avg.
43 T-09 LHRR TRIMO09 LH FR/DR TRIM 188.0 209.0 202.0 199.7

Trim09
44 T-09 RHRR TRIM09 RH RR/DR TRIM 193.0 196.0 191.0 193.3
45 T-10 SUB ASSY TRIM10 SUB ASSY C/MBR 204.0 208.0 201.0 204.3
46 Trim10 T-10 LH TRIM10 LH C/MBR 285.0 251.0 259.0 265.0
47 T-10 RH TRIM10 RH C/MBR 206.0 210.0 212.0 209.3
48 Triml1 T-11 RH TRIM14 RH SUB ASSY I/NPL 217.0 208.0 192.0 205.7
49 Trim10 T-10LH TRIM10 LH OIL COOLER 283.0 292.0 300.0 291.7
50 T-11 LH TRIMI1 LH I/NPL 250.0 259.0 260.0 256.3
51 Triml11 T-11 RH TRIMI1 RH I/NPL 240.0 249.0 255.0 248.0
52 T-11 LH TRIMI1 LH PIPE AIR 175.0 160.0 164.0 166.3
53 T-12LH TRIMI2 LH PANEL CENTER 170.0 194.0 196.0 186.7
54 T-12RH TRIMI2 RH CARPET RR 222.0 192.0 228.0 214.6

Trim12
55 T-12LH TRIMI2 LH TRIM QTR 168.0 157.0 166.0 163.7
56 T-12RH TRIMI12 RH TRIM QTR 185.0 190.0 201.0 192.0

Trim13 QCG
57 T-14 No.1 TRIM14 No.1 H/LINE 1 (CR45) 160.0 168.0 176.0 168.0
58 Trim14 T-14 No.2 TRIM14 No.2 H/LINE 2 (CR45) 140.0 136.0 135.0 137.0
59 T-14 No.2 TRIM14 No.2 H/LINE 2 SUB ASSY 90.0 77.0 82.0 83.0
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Time Assembly

STATION
No. Actual Cycle Time (sec.)
Station. Position. INSTALL 1 2 3 Avg.
1 CLO F/R GEAR COMPL,STEERING 165 149 148 154.0
2 CLO F/L 177 186 185 182.7
PIPE COMPL,FUEL & BRAKE
CLO
3 CLOR/R REAR HOOKS 118 - 112 116 1153
4 CLOR/L WIRING - CHASSIS 141 © 159 152 150.7
5 CL1FR ARM COMPLETE UPR SUB RH 242 214 207 221.0
6 CL1 CL1F/L ARM COMPLETE UPR SUB LH 179 171 174 174.7
7 CL1R/R STAMPING C/S NO. 250 206 207 221.0
8 CL2R/L 173 165 164 167.3
REAR SUSP LOWER CONT ARM  LH
9 CL2R/R REAR SUSP LOWER CONT ARM RH 214 241 223 226.0
CL2
10 CL2F/L FRONT DIFF MOUNTING 161 161 151 157.7
11 CL2 FR CARRY FRAME FROM CL1 TO CL2 263 271 258 264.0
12 Cmain 1 R/L FUEL TANK & FILLER TUBE 190 174 170 178.0
13 Cmain 1 R/R WHEEL & TIRE - SPARE 203 208 201 204.0
Cmainl
14 Cmain 1 F/L FRONT HUB SUB ASSY LH 216 211 226 217.7
15 Cmain 1 F/R FRONT HUB SUB ASSY RH 216 211 226 217.7
16 Cmain 2 R/R FRONT AXLE SHAFT RH 146 151 149 148.7
17 Cmain2 Cmain 2 F/L FRONT AXLE SHAFT LH 149 162 157 156.0
18 Cmain 2 F/R POWER STEERING HOSES 169 175 163 169.0
Cmain3 QCG
19 Cmain 4 LH CARRY ENGINE & T/M TO LINE 228 213 227 222.7
Cmain4
20 Cmain 4 RH PROPELLER SHAFT 225 267 286 2593
21 Cmain 5 R/L REAR HOOKS 210 217 215 214.0
Cmain5
22 Cmain 5 R/R EXHAUST SYSTEM 248 245 232 241.7
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Time Assembly

STATION
Actual Cycle Time (sec.)
No. Y
Station. Position. INSTALL 1 2 3 Avg.
23 Cmain 5 F/L 244 252 251 249.0
FUEL FEED & RETURN EQUIPMENTS
Cmain5
24 Cmain 5 F/R CABLE BAND 162 157 161 160.0
Cmain6 QCG
25 Cmain 7 R/L WIRING - CHASSIS 252 256 260 256.0
26 Cmain 7 R/R BODY HOLD-DOWN (BODY MTG) 237 231 248 238.7
Cmain7
27 Cmain 7 F/L CLUTCH MASTER CYL & TUBES 277 259 262 266.0
28 Cmain 7 F/R FRONT BUMPER 253 300 253 268.7
29 EngDUI LH 212 179 198 196.3
ENGINE ASSY
EngDU1
30 EngDUI RH M/T T/M ASSY 149 T 159 169 159.0
31 EngDU2 LH A/C COMPRESSOR 208 301 265 258.0
EngDU2
32 EngDU2 RH ENGINE REAR MOUNTING 165 169 168 167.3
33 EngDU3 LH HEATER PLUMBING 121 135 119 125.0
EngDU3
34 EngDU3 RH CATALYTIC CONVERTER 256 242 254 250.7
35 EngDU4 LH MISCELLANEOUS PARTS (T/M) 228 223 247 232.7
EngDU4
36 EngDU4 RH T/M OIL COOLER 212 224 220 218.7
37 RrS1 LH RR AXLE ASSY 152 " 146 196 164.7
RrS1
38 RrS1 RH REAR SUSP LOWER CONT ARM RH 156 171 188 171.7
39 RrS 2 LH SENSOR FOR ANTI-SKID BRAKE 180 190 205 191.7
RrS2
40 RrS 2 RH REAR AXLE BRAKE TUBES 187 186 190 187.7
41 CS1 ARM COMPL UPR TUBE ASSY& FR HUB 151 149 155 151.7
42 Cs2 POWER STEERING HOSE & FRONT STABILIZER 246 247 244 245.7
43 [} Cs3 FR AXLE & PIPE COMPL 212 122 100 144.7
44 Cs4 FR S/ABS & SPRING & FUEL FILLER NECK 146 146 142 144.7
45 CS5 BODY MTG & FUEL HOSE 235 211 229 225.0
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Time Assembly

Station. No. Position Part Actual Time
Ta
1 2 Avg.
1 RR LH STEERING COLUMN 213.72 169 231 200
2 RR RH STEERING COLUMN 190.32 209 186 197.5
F/B-01

3 FR LH SHIELD ASSY,SPLASH 232.44 206 192 199

4 FR RH SHIELD ASSY,SPLASH 185.64 175 176 175.5

5 LH WHEEL ASSY 224.64 168 249 208.5

F/B-02

6 RH WHEEL ASSY 187.2 180 123 1515

7 Loading Control hanger [ A/T ] 218.4 224 202 213
Fmain-00 8 LH LEVER ASSY,PARK BRAKE 1732 210 260 235

9 RH TOOL SET 202.8 209 165 187

10 ENG HARNESS,CONTROL 198.12 136 287 2115
Fmain-01 11 LH CARPET,FLOOR FR 195 168 197 1825

12 FR CARPET,FLOOR FR 224.64 192 181 186.5

13 ENG RESERVOIR,OIL 159.12 134 150 142
Fmain-02

14 RH inner HANDLE,HOOD LOCK RELEASE 198.1 161 170 165.5

15 seat () LH SEAT ASSY,3RD 234.37 214 217 2155
Fmain-03

16 seat RH SEAT ASSY,3RD 195 144 221 1825

17 F Main 4 RH GLASS ASSY,WINDSHIELD (GREEN) 198.1 120 125.5 122.75
Fmain-04 18 F Main 4 LH GLASS, T/GATE WINDOW 177.8 120 1255 122.75

19 SUB ASSY FR W/Shield Glass SUB ASSY FR W/Shield Glass 157.6 108 103 105.5




M15199 3.3 Actual Time for Final Line (ﬂ'ﬂ)
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Time Assembly

Actual Time

Station. No. Position Part
Ta
1 2 Avg.
Fmain-04 20 SUB ASSY RR WDO SUB ASSY RR/WDO 159.1 149 161 155
Fmain-05 21 QCG - - o - -
22 LH SEAT ASSY,2ND LH 201.2 207 213 210
Fmain-06 23 RH SEAT ASSY,2ND RH 170 193 166 179.5
24 FR DUCT,AIR 205.9 165 167 166
25 LH SEAT ASSY,FRONT LH 173.2 188 174 181
Fmain-07 26 RH SEAT ASSY,FRONT RH 176.3 179 178 178.5
27 FR AIR CLEANER 205.9 152 159 1555
28 LH REAR BUMPER 196.56 213 201 207
Fmain-08 29 RH REAR BUMPER 184.1 181 185 183
30 FR BATTERY 196.6 172 200 186
F09 31 QCG = - - - .
32 LH MAN /MACHINE FLUID,A/T 235 279 180 2295
Fmain-10 33 RH MAN/MACHINE FLUID,A/T 235 122 141 1315
34 RR TRIM,RR END 181 158 173 165.5
Fmain-11 32 MAN / MACHINE FLUID FLUID,A/T 235 243 135 189
36 LH HEADLAMP 1825 197 212 204.5
Fmain-12
37 RH HEADLAMP 199.7 209 246 2275
Fmain-13 38 Check LH Door LH 187 185 181 183
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Time Assembly

Station. No. Position Part Actual Time
Ta
1 2 Avg.
39 Check RH Door RH 187 190 183 186.5
Fmain-13
40 Check Tail Tail 204 127 170 148.5
41 F Main 14 LH FACE,FR BUMPER 198.1 168 171 169.5
Fmain-14
42 F Main 14 RH FACE,FR BUMPER 198.1 157 161 159
Fmain-15 43 Fmainl5 RH GRILLE,RADIATOR 201.2 158 235 196.5
44 Fmainl6 RH PANEL,SERVICE 196.6 140 205 172.5
Fmain-16 45 Fmainl6 Pit LH PARKING BRAKE CABLE 224.64 228 214 221
46 Fmain16 Pit RH STEPS 152.86 93 173 133
Fmain-17 47 Fmainl7 LH PROMET 185.6 144 150 147
48 Fmainl19 LH AIR BAG MODULE 1482 134 141 1375
Fmainl9
49 Fmain19 RH PROMETS (READ&CLEAR) 185.64 178 175 176.5
50 SUB ASSY FR BUMPER FR BUMPER 185.64 158 152 155
51 SUB ASSY FR BUMPER FR BUMPER 185.64 158 152 155
52 SUB ASSY RR BUMPER RR BUMPER 171.6 163 161.5 162.25
SUB ASSY
53 SUB ASSY RR BUMPER RR BUMPER 171.6 163 161.5 162.25
54 SUB RADIATOR ASSY SUB RADIATOR ASSY 184.1 180 176 178
SUB INTERCOOLER/ AMPLIFIER
55 SUB INTERCOOLER/ AMPLIFIER AUDIO 187.2 185 181 183
AUDIO
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Assembly line: Chassis Line
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Assembly line: Final Line

HH
250
28
200
115

o ¥
Talet Time 204 sec
[ - e—— n n
27¢ H '
" H " @ i -
g 4 n [ ™
o - : " = L - n Kl
Eomor i N " n o M = n ‘ M
. — H m 'l .
N§3m— T Ie b b mow T @ z ") r I
—_ T i £ T 13 L3
a [l E S E R E E @ - ¥ oromoT L g noe s
m ml ml n L T A o I R S - - FET L
v " - - T4 ko W W
- = & n o = 2. o & = o T T
o hl 0 - 0 hl P - wonoror
- ] now - - T - Boa L .
- 4 R p . i PR
— WM [
woHom M M
i
|-||-|'
2
IEERERERERE 2|z |efzfz ezl fz|z|s|r|z|z|e |z |2 e|a|z e a|la|lz]z|z|z|z]|2|z|z]|z]z e (e |a|e|r|u
A AER AR R R AR A A R A LR E R A A A A A R R E R AR A E R A A Goluu |w|ult|u
el e |a a ") Wil |=l=s|*|=|z]3 2 dla (kx| |u |z mola | & fa |22
% || RN R ER A £ [ R slrjc|r|c|s|i
- = U I O = u a |3t R dlslals5|5|
o L 1 w
H :I,gg H '-'Uﬂ:~||. ia e fafa|d |,
H -z H e =55 “le e e e (3 |u
BN v - 1 e e fa |k
3% H e 1|z
HIH H a e
r |z T 2
Pl 1 "
| I
H
[ H
AR R R R A A AR AR AR R R A A A A A R I A R A A L A AL R AR R R A N A L R AR L R AR AN A N N

317 4.3 n31MlLaAIA1 Actual Cycle Time Final Line: MITSUBISHI PAJERO SPORT

1 4 ng/ [ Y] {
9105 MLEAINAYDY Final Line 3zwuNIu lavidseaeuiiu lutiminauau lvunld
a 1 . d’ o Sld' o’dyd =
na1lumslszneununIIaT Tack Time NAMUADY AN 204 sec. MIsznov Taritiaa |yl
d' 1 4 3 1 =\ @ d'd
msamanaon uaazwuilymmsauga ladyseneutiuliauaa msielimisauueauidau

14 '
Uszneuties lfna1 Actual Cycle Time voaminauAUIUA iRayaz UdesnarTigald




34

a J a Jd 9y = = d' Yo U v Jd
4.2 'J!ﬂ51$ﬁ!!ﬁ$3ﬂ1ﬁﬂ!mﬂﬁq{ﬁiﬂﬂ!ﬂﬁﬂﬂ!ﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂ?ﬂﬁlﬂﬁgﬁﬁﬂ

Y a wAa A Y o
uazi}mgmmﬂ“lumiﬂgummmamﬁm‘nﬂmam‘s

Assembly line: Trim Line

Tack Time= 278 sec.
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Assembly line: Chassis Line

Tack Time = 278 sec.
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FRRH | FRLH | RRRH | RRLH | FRRH | FRLH | RRRH | RRLH | RRRH | FRLH | FRRH | RRLH | RRRH | FRLH | FRRH | RRRH | FRLH | FRRH | LH | RH | RRLH | RRRH | FRLH | FRRH | RRLH [ RRRH | FRLH | FRRH | 1LH | 1RH | 2LH | 2RH | 3LH | 3RH | 4LH | 4RH | 1LH | 1RH | 2LH | 2RH | 1 2
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Assembly line: Final Line
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2. MITSUBISHI PAJERO SPORT

deyainala PAJERD SPORT GLS 2WD

sunSevsus | 4D56 DI-D Hyper Common Rail Turbo Intercool

nuuIRSevEuR 4 gu wnoiEe0 DOHC 16 21482 (In-line 4-cylender DOHC 16-Valve)
Of nd0 x 812 x @0 (uu) | 1,815 x 4,695 x 1,800

Usuamsns:uengu (88) 2,477

ns:uangu x davdn (uw.) | g1.1 x 95.0

dnsadoaurindodn 17.0:1

rindoguam (iladesi (soh) J saudurri:| 103KW (140PS)/4,000
usvdAZUER (Tafu - wks / seukoud) | 321N-m/2.000

swulfiug arlulf 4 donzx INVECS-Il wSol Sportronic
(4 Speed automatic INVECS-II with Sportronic)

Aowadodwiu (Frs) 70

S:UuwLaY uSAreuAliiou wSouwRdostoulso

(Rack-and-pinion with power assisted)

stuufiuasifieuntn gas: wusuiadsluu resdaUse wsaumdniulnan
{Double wishbone coil springs with stabilizer bar)

s:uuduafeundo wUNEADA nondensy rosdauso wsoumanriulran
(3 Link torgue arm coil springs with stabilizer bar)

ERTITTEST Tt AariusnuUUDEous:UIanIWSaU (Ventilated Discs)

ERTITITEGT E ASuwsn (Drum Brake)

31U n.1 MITSUBISHI PAJERO SPORT GLS 2WD

deyamnadn PAJERO SPORT GT 2WD

SunSaveus ‘ 4D56 Di-D Hyper Common Rail Turbo Intercool

nuuinSavsus 4 gu unaiEea DOHC 16 2782 (In-line 4-cylender DOHC 16-Valve)
OA nd0 x 872 x g@o () | 1,815 x 4,695 x 1,800

Usuamsns:uengu (68) 2,477

ns:vengu x doodn (uu.) ‘ 911 x 95.0

dnsrdaurinavdn 17.0:1

rivduguan (fagm (esoy ;- seulau'lﬁ:| 103KW (140PS)/4,000

usoORFVER (06U - wes ¢ SeursUT) 321N-my2,000

s:uuifies anludA 4 Fona: INVECS-Il wSou Sportronic
(4 Speed automatic INVECS-1I with Sportronic)

Ao wadoddu (drs) 70

EEVITITELITRE ] USANBURDIGEL WU RIosLauLso

(Rack-and-pinion with power assisted)

s:uufiuazifiounda gas: wuAuladslou pasdalso wsaumdniulhao
(Double wishbone coil springs with stabilizer bar)

s:uiua:ifieundo wunN3aoA nendatsu Aoadalso usoumandulaan
(3 Link torgue arm coil springs with stabilizer bar)

s:uvsnnin AdriusniuUbdaus:uienduSou (Ventilated Discs)

ERTITTES T E ] ASUWSN (Drum Brake)

.2 MITSUBISHI PAJERO SPORT GT 2WD

)

i

Qo
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dayanadn PAJERD SPORT GT 4WD

guingevyL | 4041 DI-D Hyper Common Rail Turbo Intercool

uuuiRSevsud 4 gu unoiSen DOHG 16 2140 (In-line 4-cylender DOHC 16-Valve)
A ndo x 12 x go ) | 1,815 x 4,695 x 1,840

USunsns:uengu (86) 3,200

ns:uengu x yandn (uu.) 985 x 105

dnsdountdodn 17.04

rivdnguan (iladm (ssuif) / seursua) | 121kW (165PS)/4,000
uso0AZUaRA (TaAl - ws / seudeu) | 351N-m/2,000

s:uufivg SAlUdA 4 Fona: INVECS-I wsou Sportranic
(4 Speed automatic INVECS-II with Sportronic)

powahothilu (drs) 70

ERTITTALTRE ] uSAmaUATITEU wSaumosHauIS

[Rack-and-pinion with power assisted)

s:uufua:feund Has: wusuiiaisluu rovdausn useumdniulhan
[Double wishbone coil springs with stabilizer har)

s:uufua:ifeundo WwUnEA0A nondesl Aoedause useumindulaan
(3 Link torque arm coil springs with stabllizer bar)

stuuwsnnd Aariusnuuuddovs:unenaiusou (Ventilated Discs)

SEUUIUSHNED ASUWSN (Drum Braks)

g‘ﬂﬁ .3 MITSUBISHI PAJERO SPORT GT 4WD
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3. Definition of Man-hour

Man-hour is working total time of direct worker and use for produce product 1 unit

completely

4. Separate and detail of Man —hour
(1) LTA = (Actual working time of direct worker — Individual order working time)
(Number of Complete product (QC ok))
* Use in general of company instate of exponential of productivity, efficiency
(2) TA= (Direct time of direct worker — Individual order working time — Indirect time)
(Number of Complete product (QC ok))
(3) TS = Standard value for TA

Use in account department for calculates processing charge from standard cost.

Note:

Actual working time of direct worker = summary working time from start job of each direct
worker + Percentage ratio of working time

Individual order working time = Working time include individual order work etc. Trial,
Test piece work, Special KAIZEN

Indirect time = Working time out off direct productivity etc. Solution tool problem, Small

group activity.

5. Available

5.1 Index of productivity changing, efficiency changing.
5.2 Fix policy of worker number and necessary work.

5.3. Calculate investment

6. Important, Method for estimate worker, Man-hour

6.1 Assumption and checking
EX. Product time plan, equipment plan, method of construction, cycle time plan, layout.

Variation of line and Method of line.



6.2 Assumption detail of work and checking.
Which is working of direct worker? , Where do you work in line? , And How many

frequency in line?

6.3 Estimate working time

How many times working in choice 5.27

6.4 Assign necessary man power
(1) Calculate regular man power............ manpower set to all line
= Total cycle time
Cycle time plan
(2) Calculate manpower which not all work............ Manpower which set for work some time
(Line keeper)
= [Working time x (1+A) / Cycle time]

A = Allowance with delay

6.5 Calculate Man-power
(1) LTA = [(Regular manpower + Manpower which not all work) / Product time plan] x (1+ B)

(2) TS = [(Regular manpower + Manpower which all work) / Production time plan] x FTC

6.6 Operating Ratio [%]

= (Operating time — planned downtime — unplanned downtime) x 100

(Operating time)
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Example:

Total Cycle time (Ts) = 10Hr = 36,000 sec

Cycle time Calculation

Volume request. 30 JPH

Efficiency 85%

FTC 80%

Gross units = Volume request / %Efficiency / %FRC
=30/0.85/0.80
=44.12 units/hr

Cycle time plan = 3,600/44.12

=81.6 sec

Man — power calculation

Man-power = Total cycle time

Cycle time plan
=36,000/81.6
=441 Persons

Line lay out calculation

Line station = Total man — power

Worker per station
=441/3

= 147 stations

Time study for Station & Man Volume

a+p

Estitnate
Ts
Mman kous Ten

Ten Ts Ta

Extra allowwrance 20% from Ts
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7. Cycle Time

A zg = @ A a Qy ] [ <3
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% =\ 1 :;’ d‘ [ 4 d‘ ] I~/ 1 1 d‘ I A
1N INILLNIY 19U 105039905 9nsel uNgRuliteani R IAaZIATBIINT 130
' ° ° o & Ao ° '
uaazgaveInsiiau szgnimuamsiinuiiusous T namsuiulumshanlundazga

138A 7 Cycle Time (38 UYBINITNINY) “C/T”

»| m/c »| m/c » m/c » m/c »| m/c > N/C |
1 2 3 4 5 6 T/T

g‘ljﬁ 0.4 Line Machining

C/T#1 C/T#2  C/TH3 C/T#4  C/T#S C/T#6

C2E8362¢H5ES €3

»| Stn Stn Stn Stn Stn »| Stn
#1 #2 #3 #4 #5 #6 T/T

\ 4

\ 4
\ 4
\ 4
v

g‘lj‘ﬁ .5 Line Assembly
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8. TAKT TIME
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9. Bottle neck

Y '
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o 1 4 o 21’ { o
1nAlee1e larinisdszneu yaneuaa AegatcIuduAB UNS (Stn#s) TP UMIHIIU

(Cycle Time) = 119 second Tuvagn !,l,‘l/l?ﬂ‘l/lij ANHUA= 120 second

ﬁﬁmqmi”lwamawm

»

»

19 n.6 AvvIA

€N

115 sec 118 sec 116 sec 109 sec 119 sec 118 sec
C/T#1 C/T#2 C/T#3 C/T#4 C/T#5 C/T#6
> Stn > Stn > Stn > Stn > Stn > Stn >
T/T
‘ 120 sec
gﬂﬁ 1.5 Line Assembly
Line Efficiency = C/T# + C/T#2 + C/T#3 + C/T#4 + C/T#5 + C/T#6
6x T/T
C/T#1 C/T#2 C/T#3 C/T#4 C/T#5 C/T#6
> Stn > Stn > Stn > Stn > Stn > Stn >
T/T

g‘ljﬁ .5 Line Assembly

Line Balancing iomsdanmsauqadionsian Iag uisuliseuvesnsiiau (cycle
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12. J.I.T. (JUST IN TIME )
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4. T.P.M.=TOTAL PRODUCTIVE MAINTENANCE
TOTAL PREVENTIVE MAINTENANCE
5. STANDARDIZED WORK
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