51

15

(90

A)

0.78

(Cycle Time)
202
(46.8
B C

)
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(Line Balancing Technique) Heuristic

Column Rule Technique

Ranked Positional Weight Method
Hoffman Technique

Optimum Seeking Back Technique

COMSOAL Technique

COMSOAL Technique

COMSOAL(Computer Method of

Sequencing Operation for Assembly Line) 51
COMSOAL COMSOAL
1 C |
11 500
1.2
2. COMSOAL 10

21 HELD, KARP AND SHARESIAN, DYNAMIC PROGRAMMING TECHNIQUE
2.2 ARCUS, COMSOAL TECHNIQUE

2.3 HOFFMAN TECHNIQUE

2.4 JACKSON, DYNAMIC PROGRAMMING ALGORITM

2.5 RANDOM SAMPLING RULE

2.6 WORK ELEMENT TIME ORDERED RULE

2.7 COLUMN RULE, KILBRIDGE AND WESTER

2.8 NUMBER OF IMMEDIATE FOLLERS WORK ELEMENT RULE

2.9 HELGESON AND BIRNIE, RANKED POSITIONAL WEIGHTS
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2.10 LEXICOGRAPHIC ORDER RULE

21 2.10 3

3. COMSOAL

HOFFMAN COMSOAL
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(Immediate Following Tasks)

List A
(Immediate Preceding Tasks) List A

List B List A List B

List B Random Selection)

List B
4
List C
work station
List C List A List B
List A 1
List B 4-7
2

COMSOAL Technique

A.L. Arcus List B List C

List B

05



106

Bias Selection 9

2 ' List B

9 1,5,6,7 8

5.2

4 9,300 "
21 460 PFOR)

75% 0.78  (46.8 )

( Work Station) ( *) COMSOAL

Result file : c:\e[1]\a.csl

Product :c:\etlJ\a.dat

Technique :comsoal

Criteria 7

Station number #1 The assigned task ->1 234567
Idle time = 0.80 Efficiency = 98.29

Station number #2 The assigned task ->8 9 10 11 12

Idle time =9.85 Efficiency = 78.95



station number #3

Idle time = 3.44

Station number #4

Idle time = 1.37

Station number #5

Idle time = 22.60

Station number #6

Idle time = 0.57

Station number #7

Idle time = 0.00

Station number #8

Idle time = 1.47

Station number #9

Idle time = 1.00

Station number #10

Idle time = 0.33

Station number #11

Idle time = 0.60

Station number #12

Idle time = 0.07

Station number #13

Idle time = 0.35

The assigned task ->13 19

Efficiency = 92.65

The assigned task ->15 14 16

Efficiency = 97.07

The assigned task ->29 30

Efficiency = 51.71

The assigned task ->17 18 121 20 21 86 87

Efficiency = 98.78

The assigned task ->42 22 27

Efficiency = 100.00

The assigned task ->23 45 52

Efficiency = 96.86

The assigned task ->88 89 117 24 139 25 53

Efficiency = 97.86

The assigned tast -112 84 104 32 26 79 44

Efficiency = 99.29

The assigned task ->85 122 46 47 194

Efficiency = 98.72

The assigned task ->90 35 48 55

Efficiency = 99.85

The assigned task ->80 28 81 113

Efficiency = 99.25



Station number #14

Idle time = 0.26

Station number #15

Idle time = 1.05

Station number #16

Idle time = 1.62

Station number #17

Idle time = 0.17

Station number #18

Idle time = 0.94

Station number #19

Idle time = 0.50

Station number #20

Idle time = 0.23

Station number #21

Idle tin'*-- 1.80

Station number #22

Idle time = 0.04

Station number #23

Idle time = 1.24

Station number #24

Idle time = 2.70

Station number #25

The assigned task ->34 91 36 37 54

Efficiency = 99.44

The assigned task ->94 95 96 101

Efficiency = 97.76

The assigned task ->31 125 49 115 126 82 83 60 61

Efficiency = 96.54

The assigned task ->152 50 38 132 133 56 57

Efficiency = 99.64

The assigned task->105 153 154 106 107 108 109 110

Efficiency = 97.99

The assigned task ->58 39 40

Efficiency = 98.93

The assigned task ->59 62 97

Efficiency = 99.51

The assigned task ->114 63 98 41 99 102 103

Efficiency = 96.15

The assigned task ->43 51 118

Efficiency = 99.91

The assigned task ->100 64 65 66 127 128 111 176

Efficiency = 97.35

The assigned task ->67 130 68 69 70 71 72

Efficiency = 94.23

The assigned task ->73 74 75 76 77 78 119 120 93



Idle time = 1.60 Efficiency = 96.58

Station number #26 The assigned task ->123 124 179 157 92 163 158
Idle time = 0.33 Efficiency = 99.29

Station number #27 The assigned task ->155 129 156 159 134 135 136 33 116
Idle time = 3.54 Efficiency = 92.44

Station number #28 The assigned task ->138 168 137 191

Idle time = 10.33 Efficiency = 77.93

Station number #29 The assigned task ->140 141 142 193

Idle time = 4.42 Efficiency = 90.56

Station number #30 The assigned task ->199 143

Idle time = 3.96 Efficiency = 91.54

Station number #31 The assigned task ->144 145 146 147 148 149 150 151 164
Idle time = 0.70 Efficiency = 98.50

Station number #32 The assigned task ->175 177 178 169 170 173
Idle time = 3.81 Efficiency = 91.86

Station number #33 The assigned task->174 171 172

Idle time = 23.64 Efficiency = 49.49

Station number #34 The assigned task->165 166 167 160 131 161 162
Idle time = 3.90 Efficiency = 91.67

Station number #35 The assigned task ->180 181 182 183 184 192
Idle time = 2.99 Efficiency = 93.61

Station number #36 The assigned task ->185 186 195 187 189 190

Idle time = 1.64 Efficiency = 96.50



Station number #37 The assigned task ->188 196 197 198
Idle time = 4.54 Efficiency = 90.30

Station number #38 The assigned task ->200 201

Idle time = 3.69 Efficiency = 92.12

Station number #39 The assigned task ->202

Idle time = 16.98 Efficiency = 63.72

Number of station = 39
Totalidletime =139.07

Efficiency = 92.38
521

5.2

5.2

1.50 (90 )

Result file : c:\e[1]\model aa.csl
Product :c:\etl)\model aa.dat
Technique : comsoal

Criteria 7

Station number#L  The assigned task ->1 234 56 789 1011 12

ldetime=705  Efficiency = 9217

Station number#  The assigned task ->13 19 15 14 16
ldetime=121  Efficiency =98.66

Station number #3 The assigned task ->29 30

5.2

110



Idle time = 65.80

Station number #4

Idle time = 1.15

Station number #5

Idle time = 2.76

Station number #6

Idle time = 0.06

Station number #7

Idle time = 0.29

Station number #8

Idle time = 0.16

Station number #9

Idle time = 2.56

Station number #10

Idle time = 0.38

Station number #11

Idle time = 2.61

Station number #12

Idle time = 0.11

Station number #13

Idle time = 3.02

Station number #14

Idle time = 0.04

Efficiency = 26.89

The assigned task ->17 18 121 20 21 22 23 27 24 132

Efficiency = 98.72

The assigned task ->42 112 84 104 32 25 26 28 79

Efficiency = 96.93

The assigned task ->85 34 90 133 54

Efficiency = 99.93

The assigned task ->80 91 31 36 101 81 37 82 83 60 61 38 113 39 41 33

Efficiency = 99.68

The assigned task ->40 152 35 117 86 87

Efficiency = 99.82

The assigned task ->45 52 88 89 139 53 122 46 47 194 48 44 55 56 57

Efficiency = 97.16

The assigned task ->105 94 95 96 125 153 49 115 154 126 106

Efficiency = 99.58

The assigned task ->58 50 176 93 179 157 92 163 164 165 166 158 159

Efficiency = 97.10

The assigned task ->59 62 43 51 107 127

Efficiency = 99.88

The assigned task ->114 134 63 128 108 135 64 65 66 109 110 136 97 98 99 102

Efficiency = 96.64

The assigned task ->67 118 130 68 69 70 71 72 73 74 75 76 77 78 119 120

Efficiency = 99.96



Station number #15 The assigned task ->123 124

Idle time = 79.55 Efficiency = 11.61

Station number #16 The assigned task->103 100 156 111 155 129 138 191 116 168 137
Idle time = 8.18 Efficiency = 90.91

Station number #17 The assigned task ->140 199 141 142 143 144 193

idle time = 0.14 Efficiency = 99.84

Station number #18 The assigned task ->145 167 160 131 146 147 148 149 150 151 161 162
Idle time = 29.11 Efficiency = 67.66

Station number #19 The assigned task->175 177 178 169 170 173 174 171 172

Idle time = 23.85 Efficiency = 73.50

Station number #20 The assigned task ->180 181 182 183 184 185 186 195 192 187 189 190
Idle time = 1.03 Efficiency = 98.86

Station number #21 The assigned task ->188 196 197 198 200 201

Idle time = 4.63 Efficiency = 94.86

Station number #22 The assigned task ->202

Idle time = 60.18 Efficiency = 33.13

Number of station = 22
Total idle time = 293.87

Efficiency =85.16



522

78.68
9
5.2.3
5.1
5.1
Balance
criteria
Balance
criteria

Balance

40

5.2

(Cycle Time)

5.2 9

0.78

39

78.32 %

92.38 %

139.07

90.47

0.78

A

46.80

COMSOAL

46

15

22

60.16%

85.16%

293.87

9

113



524

5.2

230

146

15
24

80%
450.74

146

- Nut
8
230
22 143

12

15

1.5

22
85.16%
293.87
143
Nut
- Nut
7
- Nut Oil tank
5
24
8
230
2



53

53.1

5.3.2

(Main Assembly Line)

A

B

A
B
2
122
50 x 52 mm.
7 1
4

CDI Outside Pluser Coil

Auto Release Clutch

630 x 1870 x 1010 mm.

745 mm

40 mm

(drum brake)

(drum brake)

5.3

115



10

11

12

13

14

5.3

A

Part No.

4VJ-E9001-10

99530-10114-00-00-1B

9850L-06040-00-1B

9850L-06030-00-1B

9850L-06050-00-1B

90501-125E9-00-1B

90201-126L0-00-1B

4VJ-E8111-10-00-1B

4VJ-H5540-00-00-1B

4VJ-S2110-00-00-1B

97607-06320-00-1B

Side Cover 3, 4 2

5.3.3

54

Q'ty

5.3

Part No.

4VK-E9001-10

4VJ-E8111-10
4VK-H5540-00
4VK-S2110-00
95027-06008-00-1B
90154-06024
97607-06320-00-1B

4VK-H2116-00-00-1B

Graphic

14

Q'ty

5.3

116

Part Name

ENGINE ASS'Y

PIN DOWEL A

SCREW CROSS PAN

SCREW PAN HEAD

SCREW PAN HEAD

SPRING COMPRESSION

WASHER 1PLATE

PEDAL SHIFT

CDI UNIT ASS'Y

BATTERY ASS'Y

BOLT FLANG

SCREW CROSS BINDING

SCREW PAN HEAD

WIRE MINUS LEAD 2
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4.5
54 A B
No. '
Q'ty
5 E/G -
Stator Relay
13 E/G Frame R 95027-06008-00-1B  Bolt Flange 1 Impact UW-6SC
Stator Relay Frame Block No.8
Stator Relay Bolt
25
28 CDI Unit E/G 3 L 4VK-H554'>00-00-18 cp| Unit Case 1 1
32 Screw CDI Unit Brkt. Sub 97607-05320-00-1B  screw Pan Flead 2  Impact US5
Frame
33
85 Stay Air Filter 2T R
Stator Relay
87 Bolt  Oil Tank Frame 2 R 90119-06044-00-1B  Bolt Flex 2 Impact UW-6SLK
| asher
Wire Minus Lead 2 4VK-H2116-00-00-1B  Minus Lead 2 1 Block No.10
116
133 Battery R 4VK52110-00-00-1B Battery Ass'Y 1
Flose Flose Battery 2W8-H2130-00-00-1B Band Ass'Y 1

Band

169 Screw 4 L 90157-06102-00-1B screw Cross Pan 1 Impact US5



54 () A B
No.
Q'ty
Driver Bit No.3
173 Pedal Shift Engine L 4VK-E8111-10-00-1B padal Shift 1
5.4 A
B 11 2 9
534
B
3
A 0 B 33
116
28 , 133, 169 173
13,32 ,85 87

B 5.5 B

118

51.



55
No.
5 E/G
13 EIG Frame
Stator Relay , Frame

, Stator Relay Bolt
35 Screw  CDI Brkt.  Sub
103 Stay Air Filter
Stator Relay
106 Bolt  Oil Tank Frame 2

Wire Minus Lead 2

5.35

Stator Relay

Frame

2T

X1

9.87

19.53

10.09

30.87

9.87

5.6

X2

10.08

19.72

10.11

30.54

9.75

X3

10.78

20.05

9.87

30.93

10.09

X4

11.32

19.88

9.98

31.12

9.77

X5

10.55

19.98

10.28

31.09

10.11

EX
52.60

99.21

50.33

154.55

49.59

10.52

19.84

10.07

30.91

9.92

Sx

0.58

0.19

0.15

0.23

0.17

Sx/V n

0.26

0.09

0.07

0.10

0.08

119

rel.acc.
5.22

0.92

1.45

0.72

1.66

5.2



5.6

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

10

11

12

13

13

15

16

17

13

18.19

20

21

24

25

26

27

21

26

11

29

120

4.64

10.02

15.29

10.52

3.22

3.50

4.34

6.01

11.94

10.62

4.04

19.84

12.80

21.65

10.98

14.45

17.69

6.61

5.72

3.95

13.79

19.45

14.47

9.73



56 (

31
32
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62

26

27

28

26

34

36

37

38

39,27

39

18

40,41,88,

18,87

87

45

46

47

48

49

43

18,86

52

42

53

54,55

56

57,43,62

58

82

60

59

62

10.07
25.63

17.12

3.77
2.96
2.22
32.32
2.66
18.56

32.26

3.42
4.80
3.77

3.21

13.76
5.02
1.95
2.46
2.23
5.30
11.76

30.40
5.02
4.05

13.43

121



56 (

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

93

62

51 ,63

64

65

66

67

68

69

70

71

56,72

73

74

75

76

77

26

79

80

81

82

14,18

26

18

86

87

88

85

90

89

82

4.48

3.85

4.46

16.65

4.35

6.21

8.77

3.27

3.84

12.24

19.61

451

5.45

7.00

30.91

4.28

9.92

8.26

22.35

9.39

3.80

5.17

122



56 (

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
117
118
119
120
121
122
123
124

125

26 ,44 184 179

94

95

83 196

97

98

99

91

99

102

18

42 ,57

105

106

107

108

109

96

42

112

59, 113

96

42

114 , 117

118

119

18

121

120

123

96

15.61

10.86

14.66

2.74

3.86

2.44

4.68

4.62

16.52

5.36

6.52

18.60

2.79

2.82

4.79

3.65

4.71

15.60

3.76

7.08

5.83

3.06

3.21

8.41

2.23

7.73

123



56 (

126
127
128
129
130
131
132
133
134
135
136
137

138

139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

155

125

126

127

155

128

167

18

132

159

134

135

18 1168

32,50,61.72,100,101,103,104,110,

115,129,133,136

89

138,139

140

122,124,141

142

143

144

145

146

147

148

149

150

30,82

152

153

111

3.34

2.31

5.00

5.31

4.29

4.21

2.39

9.47

7.94

4.73

5.47

17.69

21.96

10.43

7.74

3.28

10.44

4.09

2.86

5.54

4.99

21.01

124



56 (

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

186

119

179

157

158

167

160

161

96

163

164

165

166

58

168

169

174

174

170

173

151

82

130,175

177,137

176

131,154,162,178

180

181

182

183

31,35,184

185

3.57

21.10

2.34

2.52

4.52

2.47

9.24

3.71

4.50

12.61

6.36

3.49

8.59

11.54

2.31

13.61

2.85

4.15

6.70

5.81

5.18

11.02

8.16

5.07

12.94

10.66

7.43

2.97

3.16

15.92

5.67

125



56 (

187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

202

5.2

186

190

187,192

189

138

93,180

140

47

186

188

196

194,195,197 1199 1193

140

198

200

78,156,172,191 ,201

5.4

3.44
3.03

6.54

4.72
6.65
2.25
4.81
4.29

3.46

32.15

25.90

37.19
5.92

29.82

(Assembly Flow Chart)

126
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5.3.6

(A)
B COMSOAL

Result file : c:\e[Il\model_b.csl
Product :c:\e[1]\model_b.dat

Technique :comsoal

Criteria 6

Station number #1 The assigned task ->1 2345

Idle time = 2.37 Efficiency = 94.94

Station number 2 The assigned task ->6 78 9 10 11 12
Idle time = 3.13 Efficiency = 93.31

Station number 3 The assigned task ->13 15

Idle time = 5.31 Efficiency = 88.65

Station number #4 The assigned task ->16 17 18 86 52 53
Idle time = 0.76 Efficiency = 98.38

Station number #5 The assigned task ->19 20 21 55 132
Idle time = 1.85 Efficiency = 96.05

Station number #6 The assigned task ->22 23 24 25

Idle time = 2.33 Efficiency = 95.02

Station number 7 The assigned task ->26 42 79 112 113

Idle time = 1.20 Efficiency = 97.44

128



Station number #8 The assigned task ->54 56 57 87 58 14 44

Idle time = 1.77 Efficiency = 96.22

Station number #9 The assigned task ->84 59 114

Idle time = 0.87 Efficiency = 98.14

Station number #10 The assigned task ->94 28 95

Idle time = 0.88 Efficiency = 98.12

Station number #11 The assigned task ->34 36 37 88 38

Idle time = 0.38 Efficiency = 99.19

Station number #12 The assigned task ->96 39 27 62 41

Idle time = 0.04 Efficiency = 99.91

Station number #13 The assigned task ->80 81 82 63 83 97 98
Idle time = 1.69 Efficiency = 96.39

Station number #14 The assigned task ->40 45

Idle time = 0.60 Efficiency = 98.72

Station number #15 The assigned task ->43 51 64

Idle time = 1.39 Efficiency = 97.03

Station number #16 The assigned task ->65 66 105 46 106 47 107
Idle time = 0.44 Efficiency = 99.06

Station number #17 The assigned task ->67 68 69 70 71 72 48
Idle time = 2.19 Efficiency = 95.32

Station number #18 The assigned task ->99 108 109 102 60 49 115 110
Idle time =2.14 Efficiency = 95.43

Station number #19 The assigned task ->85 133 50



Idle time = 3.52

Station number #20

Idle time = 2.15

Station number #21

Idle time = 0.07

Station number.#22

Idle time = 3.56

Station number #23

Idle time = 0.48

Station number #24

Idle time = 1.50

Station number #25

Idle time = 3.22

Station number #26

Idle time = 1.28

Station number #27

Idle time = 2.19

Station number #28

Idle time = 0.76

Station number #29

Idle time = 25.86

Station number #30

Idle time = 2.68

Efficiency = 92.48

The assigned task->90 91 117 118

Efficiency = 95.41

The assigned task ->104 103 101 100

Efficiency = 99.85

The assigned task ->89 139 119 120 123 121 124 122

Efficiency = 92.39

The assigned task ->61 32 168 125 126 127 29

Efficiency = 98.97

The assigned task->128 30 137 31 194 169

Efficiency = 96.79

The assigned task ->152 130 35 163 164

Efficiency = 93.12

The assigned task ->153 154 170 176 179 173 174 171

Efficiency = 97.26

The assigned task ->73 74 165 75 166 167

Efficiency = 95.32

The assigned task ->160 161 162 131 157 76

Efficiency = 98.38

The assigned task ->158 159 93 77 78 92

Efficiency = 44.74

The assigned task ->134 135 136 111 155 129

Efficiency = 94.27



Station number #31

Idle time = 17.97

Station number #32

Idle time = 4.42

Station number #33

Idle time = 1.65

Station number #34

Idle time = 7.51

Station number #35

Idle time = 21.81

Station number #36

Idle time = 2.99

Station number #37

Idle time = 1.64

Station number #38

Idle time = 4.54

Station number #39

Idle time = 3.69

Station number #40

Idle time = 16.98

The assigned task->138

Efficiency = 61.60

The assigned task ->140

Efficiency = 90.56

The assigned task ->143

Efficiency = 96.47

The assigned task ->149

Efficiency = 83.95

The assigned task ->175

Efficiency = 53.40

The assigned task ->180

Efficiency = 93.61

The assigned task ->185

Efficiency = 96.50

The assigned task ->188

Efficiency = 90.30

The assigned task ->200

Efficiency = 92.12

The assigned task ->202

Efficiency = 63.72

Number of station = 40

Total idle time =159.81

Efficiency =91.46

191

141

144

150

177

181

186

196

201

172 156

142 193

145 146 147 148

151 199

178

182 183 184 192

195 187 189 190

197 198



54 C

54.1 C

- 4 SOHC
102 .
X 50x52
7:1
4
C.D.l.

Automatic Double Clutch

- X X 650 X 1,880 X 1,050

750

140

- (drum brake)

(drum brake)

54.2 A C



10

11

12

13

14

15

16

17

18

5421

5.7

A

Part No.

2JG-25181-00

4VJ-32110-00-00-1B

3NA-E4410-00-00-1B

4VJ-H5540-00-00-1B

2XF-F2311-00-00-1B

9S568-39099-00-1B

90460-378! .2-00-1B

90387-063 A 1-00-2B

2JH-F3416-00-00-1B

4VK-S4730-10-00-1B

4VK-S5100-00-00-6B

3PP-E4613-00-00-1B

4VJ-E5620-00-00-6B

4VJ-E8111-10-00-1B

4VK-S5300-10-00-6B

4VK-F2210-00-00-1B

4LY-H2530-00-00-1B

4VK-F8100-00-00-1B

5.7

Q'ty

G

Part No.

3NA-F5181-00-00-1B

4VK-32110-00-00-1B

4YS-E4410-00-00-6D

4YS-H5540-00-00-1B

4YS-E5418-00-00-1B

94568-39098-00-2B

90460-43179-00-1B

90387-061M 1-00-2B

4NR-F3416-00-00-1B

4YS-S4730-00-00-1B

4YS-S5100-01-00-6B

4YS-E4613-00-00-1B

4YS-E5620-00-00-7B

4YS-E8111-00-00-1B

4YS-S5300-11-00-6B

4YS-F2210-00-00-1B

4UL-H2530-00-00-1B

4YS-F8100-00-00-1B

Q'ty

133

Part Name

AXLE WHEEL FRONT

BATTERY ASS'Y

AIR FILTER ASS'Y

CDI UNIT ASS'Y

CHAIN CASE

CHAIN DRIVE

CLAMP HOSE

COLLAR

COVER BALL RACE 2

DOUBLE SEAT ASS'Y

FRONT WHEEL

GASKET EXHAUST 1

KICK CRANK

PEDAL SHIFT

REAR WHEEL

SHOCK ABSORBER

STOP SWITCH

TOOL KIT



19

20

21

22

23

24

10

5.7 ()

A

Part No.

4VJ-FA4773-00-98-1B

4VJ-F8311-70

4VJ-F8312-70

4VJ-F1721-10

4VJ-F1731-E0

4VJ-F1741-EO

5422

5.8

Part No.

90101-06135-00-1B

90101-06207-00-1B

97007-08025-00-1B

90106-10025-00-1B

9701L-06025-00-1B

9702L-06020-00-1B

97504-06520-00-1B

97527-08520-00-1B

90467-08003-00-1B

3NA-E5416-00-00-1B

Q'ty

A C
C
Part No. Q'ty
4VK-F4773-00-33-1B 1
4YS-F8311-60 1
4YS-F8312-60 1
4YS-F1721-11 1
4YS-F1731-E0 1
4YS-F1741-E1 1
A
5.8
C
Part Name
BOLT 1HEX
BOLT 1HEX

BOLT HEXAGON

BOLT ROUND HEX.

BOLT 1HEX

BOLT 1HEX

BOLT 1HEX.HEAD WAV

BOLT, HEX.HEAD /

CLIP

COVER 1

Part Name

HANDLE SEAT

SHIELD LEG 1

SHIELD LEG 2

SIDE COVER 2

SIDE COVER 3

SIDE COVER 4

Q'ty

134



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

27

28

29

30

31

32

33

34

35

36

37

38

58 ()

Part No.

4VK-F842M-00-00-1B

4VK-F842N-00-00-1B

4VK-H4527-00-00-1B

4VK-H4553-00-00-1B

4VK-H4559-00-00-1B

90480-21038-00-1B

23U-F1770-00-00-1B

99530-10114-00-1B

90338-30800-00-1B

90157-06102-00-1B

9850L-06030-00-1B

9850L-06040-00-1B

9850L-06050-00-1B

9760L-06212-00-1B

9770C-50012-00-1B

90159-06058-00-1B

97607-06210-00-1B

97607-06320-00-1B

4VK-F4198-00-00-1B

90501-125E9-00-1B

4VK-F8321-00-00-1B

2A1-H4554-00-00-1B

90201-05725-00-1B

90201-126L0-00-1B

4VK-F8385-00

2JH-15417-00

2JH-F139R-00

Part Name
COVER 1
COVER 2
DAMPER
DAMPER
DAMPER
GROMMET
OIL TANK CAP ASS'Y
PIN DOWEL A
PLUG.
SCREW CROSS PAN
SCREW PAN HEAD
SCREW PAN HEAD
SCREW PAN HEAD
SCREW PAN HEAD /
SCREW TRUSS TAPPING
SCREW / ASHER
SCREW 1PAN HEAD /
SCREW 1PAN HEAD /
SEAT 1RUBBER
SPRING COMPRESSION
STAY
WASHER SPECIAL
WASHER , PLATE(PLAJN)
WASHER , PLATE(PLAIN)
COVER UNDER
COVER 1

COVER 2

Q'ty

135



10

11

12

13

14

15

16

17

18

19

20

21

22

23

5.4.2.3

5.9

Part No.

90105-08024-00-1B

90105-10778-00-1B

95827-06012-00-1B

95827-06016-00-1B

95827-08016-00-1B

95807-08020-00-1B

4YS-E5492-00-00-1B

4NR-F836T-00-00-1B

4NR-F1398-00-00-1B

950707-06500- -1B

9850L-06025-00-2B

9760L-06210-00-1B

90159-0 67-00-1B

90159-0 38-00-1B

97607-06120-00-1B

4YS-F2141-00-00-1B

92903-12600-00-1B

90201-06071-00-1B

4YS-F8385-60

4YS-F8395-60

4YS-F834V-00

4ANR-F171E-00

4YS-F1711-10

Part Name
BOLT , FLG.
BOLT , FLG.
BOLT , FLANGE
BOLT, FLANGE
BOLT, FLANGE
BOLT , FLG.
COVER
DAMPER LOCATING 1
HANGER HELMET
NUT , FLANGE
SCREW PAN HEAD
SCREW PAN HEAD WAV
SCREW WAMAHER
SCREW W/WAHER
SCREW, PAN HEADW/W
SHAFT 1PIVOT
WASHER 1PLAIN
WASHER, PLATE(PLAIN)
COVER UNDER 1
COVER UNDER 2
PROTACTOR
COVER 5

SIDE COVER 1

59

Q'ly

136



No.

14

22

26

28

33

40

C
5.4.3
5.10
Footrest
E/G Frame Bolt
Stop Switch Stop Switch
Pedal Brake Switch Stop
Frame
RackBall1 . ' ' ?
Front Fork Nut 1
CDI Unit Engine 3
Front Wheel Front Fork
Axle Wheel Front
Tail Light Collar 2
Tail Light Frame Washer

5.7 15.8 15.9
A
3
C
A

95827-08016-00-1B
90105-08024-00-1B

4VL-H2530-00-00-1B

22F-23411-01

4NR-F3416-00-00-1B

4YS-H5540-00-00-1B

4YS-55100-00-00-6B
INAF5181-0000-1B
90387-060M1-00-2B

90201-06071-00-1B

BOLT FLG.

BOLT FLG.

STOP SWITCH ASSY

RACE BALL 1

COVER BALL RACE 2

CDI UNIT CASE 1

FRONT W/ASSY SET /

AXLE WHEEL FRONT

COLLAR

WASHER PLATE

85

Q'ty

137

PLASTIC HAMMER



5.10 ( )
No.
Nut
42 Axle BK. Footrest 1
43 Rear Fender Frame
Lock Mud Garud Frame
Bolt 2 Washer 2
Bolt 2
Hanger Helmet Bolt 2
45 Bolt Fuel Tank Frame 2
Box Bolt Fig. 2
52 Bolt R/Arm Washer
1
58 R/Wheel R/Arm
Axle Spocket
59 Chain Drive Spocket Dnve vt E/G
Rear Arm
Frame
BK Footest 1 Chain Drive
Clip Lock Chain Drive
vt ' Clip
64 Chain Case R/Arm  Chain Case
Lock
65 Screw chain case
66
86
87
88

89

95/07-06500-00-1B

3PP-F5381-00-00-1B

S7507-06520-00-1B

90201-06557-00-1B

90119-06044-00-1B

4NR-F1398-00-00-1B

95827-06012-00-1B

95827-06016-00-1B

4YS-F160E-00-00-1B

90105-10778-00-1B

92907-10600-00-1B

4YS-S5300-11-00-6B

94568-39098-00-2B

4YS-E5418-00-00-10

9760L-0621-00-1B

NUT FLG.

AXLE WHEEL REAR

REAR FENDER SUB ASSY

BOLT HEX-W/W
WASHER PLATE(PLAIN)
BOLT HEX.W/W
HANGER HELMET
BOLT FLG.

BOLT FLG.

BOX

BOLT FLG.

WASHER PLAIN

REAR WHEEL ASSY

SET W/SF

CHAIN DRIVE

COVER CHAIN

SCREW PAN HEAD /

Q'ty

B B R NN N R N NN R R N

4

138

IMPACT UW-6SSL

BLOCK NO.10

IMPACT UW6SLKK

BLOCK NO. 10

PINCERS

IMPACT UW-6SLK

DRIVER BIT NO.2



No.

92

105

116

118

147

125

129

131

132

133

138

139

142

143

510 () ,

R/Arm

Bolt

Nut

Bolt

Kick Crank

Rack

Hose

R/Arm

Axle Wheel Rear

R/Arm

Washer 1

Washer

Engine

Clamp

Screw

Caburator

Screw Fuel Cock

Manaul
Battery

Hose

Screw Side 3

Cover Side 1 Screw

Screw Side 3 4
Side Cover 5
Ext. Pipe Ass'Y

Bolt BK.Footrest 2

Washer

Frame 2

Box

Hose

Batter/ Band

Frame

Tail Light 1
Screw 2
BK, Footrest 2

stay Ext. Pipe Ass'y

R

4YS-F2210-00-00-1B

90105-10778-00-1B

92907-10060-00-1B

90185-12046

92903-12600-00-1B

97507-06512-00-1B

4YS-E4410-00-00-1B

90460-43179-00-1B

97605-06512-00-1B

4VK-5211000-00-1B

2W8-H2-30 0000-18

90159-06058-00-1B

9015906067-00-1B

4YS-F1711-10

97707-5001200-1B

4YS-E45100000-DB

9011008221

90201086P800-1B

SHOCK ABSORBER RR.

BOLT FLG.

WASHER PLAIN

NUT SELF LOCKING
WASHER, PLAIN

BOLT HEX.

AIR FILTER ASSY

CLAMP HOSE

SCREW PAN HEAD WAV

BATTERY ASSY

BAND ASSY

SCREW W/WASHER
SCREW / ASHER

SIDE COVER 1

SCREW TRUSS TAPPING

EXT. PIPE

BOLT HEX.SOCKET/HD

WASHER 1PLATE(PLAIN)

Q'ty

139

IMPACT UX-1300

BLOCK NO. 19

IMPACT UW-6SLK

BLOCK NO. 19

IMPACT US-5 j

DRIVER BIT NO.3

IMPACT US-5

DRIVER BIT NO.3 j

IMPACT US-5

DRIVER BIT NO.2-



No.

144

145

148

149

150

151

163

164

165

167

173

177

180

185

186

188

189

190

191

510 ( )

Nut

Nut Fig.

Bolt Stay ExtP

Spring 2

Spring Break E

Screw

Frame

Front

Pedal Shift
Leg Shi‘ed
Stay Panai Front

Leg Shiled 2

1) Screw

C Under 2
Screw
Cover Main Switch
Lock
Cover Under 1
Screw

Protector 1

Cover Under 1.2

Screw

Protector

Screw 1

Panai Front

ipe Washer 1

engine 2

xt.Pipe

-Engine

Frame

Stay Panai Front

Stay Panai

Lock Leg Shiled 2

Cover Under 2

Lock Leg Shield 1

Lock

Cover Under 1,2

R

L

R

L

L

95707-08500

90201-080 P6

95707-06500-00-1B

92907-08100-00-1B

4YS-E8111-10-00-1B

4YS-F8311-50-33-GB

90159-06085-00-1B

90159-06085-00-1B

4YS-F8312-50-33-GB

4YS-F8395-60

90159-06838-00-1B

4YS-F8385-60

90159-06838-00-1B

4YS-F834V-00-00-1B

90159-06838-00-1B

97707-50012-00-1B

NUT FLANGE

WASHER

NUT FLG.

WASHER SPRING

PADAL SHIFT

LEG SHILED 1

SCREW wWWASHER

SCREW W/WASHER

SHILED . LEG 2

COVER UNDER 2

SCREW W/WASHER

COVER UNDER 1

SCREW W/WASHER

PROTECTOR 1

SCREW/WASHER

SCREW TRUSS HD/TAP

Q'ty

140

SPRING HOOK

IMPACT US-5

DRIVER BIT NO.3

IMPACT US-5

DRIVER BIT NO.3

IMPACT US 5

DRIVER BIT NO.3

IMPACT US-5

DRIVER BIT NO.3

IMPACT US-3.5A

DRIVER BIT NO.3

IMPACT US-3.5A



141

5.10 ( ) A C
No.
Q'ty
Cover Side 3,4 DRIVER BIT NO.2
192
194 Tool Kit Box 4VK-F8100-00-00-1B TOOL KIT 1
196 Screw Cover Under 2 Frame 1 R 90159-06800-00-1B SCREW / ASFIER 1 IMPACT US-5
DRIVER BIT NO.3
197
198 Double Seat Hing Seat 4YS-S4730-10-00-1B DOUBLE SEAT ASSY
5.10
A C
4.5 4 C
66
544
C
3
A “0" C

32 145 166 186 ,87 ,88 ,89 ,92 ,116 ,131 ,139 ,144 ,148 ,149 ,150 ,163 ,164 ,165 ,167

,192 197 21

3,11 ,13,22128134 142 52
,58,569,105,118,122,125,129,132,133,143,151,173,177,180,194,195, 196 198

24



40,43,45,64,138,142,143,185,186,188,190

12
C
511
No.
40 Tail Light , ' Collar2
Tail Light Frame Washer
Nut
43 Rear Fender Frame
Lock Mud Garud Frame
Bolt 2 Washer 2
Bolt 2
Hanger Helmet Bolt 2
45 Bolt Fuel Tank Frame 2
Box Bolt Fig. 2
64 Chain Case FVArm  Chain Case
Lock
138 Screw Side 3 Frame
Cover Side 1 Screw
142 Screw Side3 4 Tail Light 1
Side Cover 5 Screw 2
143 Ext.Pipe Ass'Y BK, Footrest 2

Bolt BK.Footrest2
Ass'y

Washer

185 Cover Under 2

Screw

stay Ext.Pipe

Lock Leg Shiled

X1

28.72

33.08

13.09

10.52

8.75

20.89

7.53

6.38

23.42

X2

26.88

34.59

12.88

11.02

9.02

21.05

7.16

6.41

22.89

511

X3

27.52

34.87

13.04

10.62

8.99

21.11

6.98

6.25

23.53

Time (sec.)

X4 X5
2743 27.59
35.09 3476
12.96 13.02
10.34 11.08
8.83 8.92
21.09 20.75
7.42 7.35
6.77 6.53
23.72 22.87

IX

138.14

172.38

64.99

53.58

44.51

104.89

36.44

32.34

116.43

101

N

27.63

27.63

27.63

27.63

27.63

27.63

27.63

27.63

27.63

Sx

0.67

0.80

0.08

0.32

0.11

0.15

0.22

0.20

0.39

Sx/V n

0.30

0.36

0.04

0.14

0.05

0.07

0.10

0.09

0.17

142

rel.acc.

2.32

2.77

0.28

111

0.39

0.53

0.75

0.68

1.33



'511 ()

186 ( Cover Main Switch Cover Under 2

Lock
188 Cover Under 1 Lock Leg Shield
1
Screw
189 Protector 1 Lock

Cover Under 1,2
190 Screw Protector Cover Under 1,2
191 Screw 1

Cover Side 3,4

545

X1

6.73

7.84

11.08

14.23

11.28

X2

7.02

8.05

10.92

14.18

10.95

5.3

X3

7.11

8.11

11.12

14.59

11.14

X4

6.89

7.93

10.87

13.87

11.08

Time (sec.)

X5

7.04

7.75

10.93

14.52

10.88

I X

3-1.79

39.68

54.92

71.39

55.33

A)

27.63

27.63

27.63

27.63

27.63

5.12

Sx

0.15

0.15

0.11

0.29

0.16

0.07

0.07

0.05

0.13

0.07

143

rel.acc.

0.52

0.51

0.38

1.00

0.54



5.12

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

10

11

12

13

13

15

16

17

13

18,19

20

21

24

25

26

27

21

26

11

29

10.02

15.29

3.96

5.37

3.22

3.50

4.34

6.01

11.94

10.62

4.04

15.91

12.80

21.65

10.98

7.67

27.45

6.30

6.35

14.45

17.69

6.61

5.72

13.79

19.45

14.47

9.73

144



512 ()

31

32

34

35

36

37

38

39

40

41

42

43

44

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

26

27

28

26

34

36

37

38

39,27

39

18

40,41 ,88,

18,87

18

46

47

48

49

43

18 186

52

42

53

54 155

56

57,43,62

58

82

60

59

62

62

145

25.63

17.12

5.80

3.77

2.96

2.22

27.63

2.66

18.56

34.48

5.99

3.29

3.42

4.80

3.77

3.27

8.67

13.00

5.02

1.95

2.46

2.23

5.30

11.76

30.40

5.02

4.05

13.43

5.63



512 ()

64

65

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

90

91

93

94

95

96

97

98

99

100

51 ,63

64

65

67

68

69

70

71

56,72

73

74

75

76

77

26

79

80

81

8;

14.-.8

21

85

90

82

26 ,44 184.79

94

95

83,96

97

98

99

146

10.72

3.85

16.65

3.27

3.67

5.66

4.35

6.21

12.24

19.61

451

3.31

5.45

7.00

30.54

22.35

9.39

5.17

15.61

10.86

14.66

2.74

3.86

2.44

4.68



147

512 () C

101 91 1 4.62
102 99 1 16.52
103 102 1 5.36
104 18 1 6.52
105 42 157 1 18.60
106 105 1 2.79
107 106 1 2.82
108 107 1 4.79
109 108 1 3.65
110 109 1 4.71
111 96 . 15.60
112 42 1 7.97
113 112 1 2.88
114 59. 113 1 8.53
115 96 1 3.76
117 42 2 7.08
118 114 , 117 2 583
119 118 2 3.06
120 119 2 3.21
121 18 2 8.41
122 121 2 4.14
123 120 2 8.22
124 123 2 2.23
125 96 1 7.73
126 125 1 3.34
127 126 1 2.31
128 127 0 5.00
129 155 1 5.31
130 128 2 4.29
132 18 2 2.39

133 132 2 9.47



512 ()

134 159

135 134

136 135

137 18,168

138 32,50,61,72,100,101,103,104,110,

140

141

142

143

145

146

147

151

152

153

154

155

156

157

158

159

160

161

162

166

168

169

170

171

172

115,129,133,136

138

140

122,124,141

142

143

145

146

147

30 182

152

153

111

119

179

157

158

166

160

161

96

18,58

168

169

174

174

7.94
4.73
3.65
5.47

8.90

2.1.96
10.43
20.98
13.76
5.78
88
10.44
4.99
21.01
4.95
3.55

6.89

21.10

2.34

4.52
2.47

9.24

8.59
11.54
2.31
13.61

2.85

148



149

512 ( ) C
173 170 1 4.15
174 173 1 6.70
175 151 1 5.81
176 82 0 5.18
177 130,175 1 11.02
178 177 1137 1 8.16
179 176 0 5.07
180 154,162,178 2 12.94
181 180 2 10.66
182 181 2 7.43
183 182 2 2.97
184 183 0 3.16
185 31,35,184 0 23.29
186 185 2 6.96
187 186 2 3.44
188 190 2 7.94
189 187 0 10.98
190 189 0 14.28
191 138 1 11.07
193 140 0 2.25
194 47 0 4.81
195 186 0 4.29
196 188 1 3.46
198 194,195,196 1199 1193 1 32.15
199 140 0 25.90
200 198 0 37.19
201 200 0 5.92

202 78 ,156 ,172 ,191 ,201 0 29.82
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5.4.6

Program

(A)
COMSOAL

Result file :c:\e[1]\model_c.csl

Product :c:\e[1]\model_c.dat

Technique :comsoal

Criteria 6

Station number #1

Idle time = 0.80

Station number #2

Idle time = 9.85

Station number #3

Idle time = 9.24

Station number #4

Idle time = 0.19

Station number #5

Idle time = 3.74

Station number #6

Idle time = 2.33

Station number #7

Idle time = 1.20

The assigned task ->1 234567

Efficiency = 98.29

The assigned task ->8 9 10 11 12

Efficiency = 78.95

The assigned task ->13 15

Efficiency = 80.26

The assigned task --16 17 18 52 53 55 132

Efficiency 99.59

The assigned task ->19 20 21 44

Efficiency = 92.01

The assigned task >22 23 24 25

Efficiency = 95.02

The assigned task ->26 42 79 112 113

Efficiency = 97.44



station number #8

Idle time = 3.29

Station number #9

Idle time = 0.87

Station number #10

Idle time = 0.88

Station number #11

Idle time = 3.76

Station number #12

Idle time = 1.16

Station number #13

Idle time = 1.69

Station number #14

Idle time = 0.44

Station number #15

Idle time = 0.23

Station number #16

Idle time = 3.23

Station number #17

Idle time = 2.19

Station number #18

Idle time = 029

Station number #19

The assigned task ->54 56 57 58 14 133 35

Efficiency = 92.97

The assigned task ->84 59 114

Efficiency = 98.14

The assigned task ->94

Efficiency = 98.12

The assigned task ->34

Efficiency = 91.97

The assigned task ->96

Efficiency = 97.52

The assigned task ->80

Efficiency = 96.39

The assigned task ->40

Efficiency = 99.06

The assigned task ->43

Efficiency = 99.51

The assigned task ->64

Efficiency = 93.10

The assigned task ->67

Efficiency = 95.32

The assigned task ->85

Efficiency = 99.38

The assigned task ->90

28 95

36 37 38 39 41

27 62 115

81 82 63 83 97 98

45 46 99

51 47

65 105 106 107 108

68 69 70 71 72 48

117 118 119

91 120 123 124



Idle time = 1.40 Efficiency = 97.01

Station number #20 The assigned task ->109 102 60 49 110 104 103
Idle time = 1.25 Efficiency = 97.33

Station number #21 The assigned task ->101 100 61 50 32 125 126 127 128
Idle time = 1.26 Efficiency = 97.31

Station number #22 The assigned task ->121 122 130 73 74 194 75
Idle time = 3.00 Efficiency = 93.59

Station number #23 The assigned task ->168 29 30 137 176

Idle time = 3.36 Efficiency = 92.82

Station number #24 The assigned task ->152 179 166 160 161 76
Idle time = 2.87 Efficiency = 93.87

Station number #25 The assigned task ->153 154 31 169 170 173 174 156
Idle time = 1.28 Efficiency = 97.26

Station number #26 The assigned task ->162 157 158 159 93 77

Idle time = 3.16 Efficiency = 93.25

Station number #27 The assigned task ->134 135 136 171 111

Idle time = 1.27 Efficiency = 97.29

Station number #28 The assigned task ->155 129 138 191 172

Idle time = 2.99 Efficiency = 93.61

Station number #29 The assigned task ->140 141 193 78

Idle time = 9.85 Efficiency = 78.95

Station number #30 The assigned task ->142 143 145 146

Idle time = 3.02 Efficiency = 93.55



Station number #31

Idle time = 5.47

Station number #32

Idle time = 21.81

Station number #33

Idle time = 9.64

Station number #34

Idle time = 8.82

Station number #35

Idle time = 10.14

Station number #36

Idle time = 14.65

Station number #37

Idle time = 3.69

Station number #38

Idle time = 16.98

Number of station =

The assigned task ->147 151 199

Efficiency = 88.31

The assigned task ->175 177 178

Efficiency = 53.40

The assigned task ->180 181 182 183 184

Efficiency = 79.40

The assigned task ->185 186 195 187

Efficiency = 81.15

The assigned task ->189 190 188 196

Efficiency = 78.33

The assigned task ->198

Efficiency = 68.70

The assigned task ->200 201

Efficiency = 92.12

The assigned task ->202

Efficiency = 63.72

38

Totalidletime =171.29

Efficiency =90.37

5.9

Standard

155

Operation -

Operation STD



55.1 A

39
46.8
1 1.5
5.13
5.13
1
2
21 Cover Side 4 (
2.2 Axle Wheel Rear
2.3 Shield Lay 1
2.4 Screw Cover Side 3
2.5 Screw Cover Under
2.6 Bolt Handle Comp.
5.5.2 B
40
46.8
1 1.5
5.14
1
2

21 Nut Handle Comp.
2.2 Brkt. Rear Footrest

2.3 Rear Arm

A (230

B (230

)

)

2.56

2.56

258

230

260

n

230

156

Pitch Time

Pitch Time



157

5.5.3 C

C
38 2.56 / Pitch Time
46.8
1 15 230
5.15 C
C (230 )
1 268
2 5
2.1 Bolt Fuel Tank ( ) 8
2.2 Cover Main Switch 2
2.3 Cover Side 3 ( ) 2
2.4  Nut Muffler ( ) 3
2.5 Stay Shield Lay 4
5.6 ]

54
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