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�����	
��
��	�	���������	��	�
	��������
	������������� !��	�
	�����
�"#�	�$"
	�����
	�"%	���
�&'(�
	�)*
'	�#�	���
	��+�,
!"-�#�	$./���0����

��0#"
	��������	�1	 �2"�!"�	"�3!���

��
����	"��
$./�#�	$"
	������	
��
���$"��3��
�"3#��	" �*����%	$�/��4"#3	�#�	��
�%	
��
���"�2"�	
"/!��3	�
�"����	�	�5��0��,!�#�
�"-�/ 
��.3#����
����������	�$�/�	�
	��������
� *2"�/#�  
 
4.2 ���� !���	
	��
	�
��	���
����"�#��	
	��!�	�
��$�!�����	%#� & 
 

�	
��	�
	��%	�	"�6���0�"����-�/#�"�� 1,230 .�2" �03�
	��%	�	"!!
��<" 8 
�5	"�$./�"�
�	"��2���� 8 +" !���	
	������3!+" 153.75 .�2" �#�	
	��%	�	" 199.84 #�"	��
���������	�
	����� 81.34 ��!�A�B4"�A 
	��������
	������ 25.59 ��!�A�B4"�A ���	����!���
 �2"�!"
	��%	�	"��������	�	���
 3.5  �����	
"�2"�*�-�/"%	 /!���
��
����3!���$"�	�	���
 
4.1 ���"%	�	� ��" Precedance Diagram ��������	���
 4.2 ��� Precedance Table ���
����$"�	�	���
 4.4  
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�	�	���
 4.1 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	�(
3!"���0����) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� 17   

 
	��+�,
!"�/	� 13   
 
	���#��!0 -   

 
	��!+!� 7   
 
	��
40��
'	 1   
#���
	� �����	�(����) -   

��/0�"�*
 �#�	(#�"	��) 199.84   
��/!"����� +"(�%	"#") 8   

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

1.���
!0 Lock Plate � /	
�0 Upper   6.68 •      

2.���0.�2"�	"!!
�	
 Jig#	��"/	�+�,
!�/Set .�2"�	"�� Jig  3.77  •     

3.Dot Mark ��
.�2"�	" /���"2%	��"��
 Lock Plate �3� Process 
5��-�  0.5 6.39    •  

 

4.���0 Lower #	���
�+�,
!� Check ��3"   4.06 •      

5.���0 Upper Rail Check stopper  5.64  •     

6.���0�	"!!
�	
 Jig /Check Steel Ball  2.85  •     

7.Set .�2"�	"��
�+�,
!� Smoothing/
� Switch on   3.82 •      

8.���0.�2"�	"#	���
Jig Insert/Clamp Lock   3.34  •     

9.���0 Lower #	���
�+�,
!� Apply Grease/ Switch on   7.07  •     

10.���0 Lower �!���
 Upper   2.01  •     

11.#	� Retainer0".�2"�	" /���
!0 Retainer ���0�	"�3� 
Process 5��-� 0.5 11.62    •  

 

12.Mark ��/#"%	.�2"�	"!!
�	
 Jig   6.19 •      

13.Slide �	" ��/#"%	�	"�	
 Jig 2 #	� Jig 1   6.92 •      

14."%	.�2"�	"#	�0" Jig 1/Switch on   5.34 •      

15..$�3 End Cap ��/#�3� Process 5��-� 0.5 4.22    •   

16.���0 Fr Foot��
$�3 Rivet ��/##	��� Jig   1.83  •     
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�	�	���
 4.1 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	�(
3!"���0����) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� 17   

 
	��+�,
!"�/	� 13   
 
	���#��!0 -   

 
	��!+!� 7   
 
	��
40��
'	 1   
#���
	� �����	�(����) -   

��/0�"�*
 �#�	(#�"	��) 199.84   
��/!"����� +"(�%	"#") 8   

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

17.���0 Upper Rail #	��� Jig 0.5 5.32 •      

18.Front Foot Clinching   7.97 •      

19.���0 Fr.$�3 Rivet 2 ��##	��"/	�+�,
!�  6.09  •     

20.Dot Mark ��
 Rivet 2 ��#�-��A.�2"�	"�3�Process 5��-� 0.5 5.73    •   

21.���0.�2"�	"#	��� Jig   2.99  •     

22.#	� Plate A/
� Switch (Inner Only)   2.85 •      

23.Rear Foot Clinching   8.73 •      

24.���0 Rr Foot $�3Rivet 2 ��##	��!�"/	�+�,
!�  6.11 •      

25.�!	.�2"�	"!!
#	��"/	�+�,
!� Dot Mark ��
 Rivet�3��3! 
Process 5��-�  0.5 3.93    •  

 

26.���0 Rr Foot ��
$�3 Rivet ��/##	��� Jig  3.1  •     

27.���0�	"#	��� Jig Caulking Rivet/
� Switch  2.83  •     

28.Caulking Rivet 2 Pcs   13.65 •      

29.���0�	"!!
�	
 Jig #	��"/	�+�,
!� /#	� Rivet ��
 Jig 2 ��#/
Dot Mark ��
 Rivet   6.01 •     

 

30.���0�	"!!
�	
 Jig Slide Force �3� NextProcess /�!	
�	"��#$��3#	���
 Jig/
� Switch  0.5 5.05    •  

 

31.���0�	"��� Label  2.88  •     
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�	�	���
 4.1 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	�(
3!"���0����) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� 17   

 
	��+�,
!"�/	� 13   
 
	���#��!0 -   

 
	��!+!� 7   
 
	��
40��
'	 1   
#���
	� �����	�(����) -   

��/0�"�*
 �#�	(#�"	��) 199.84   
��/!"����� +"(�%	"#") 8   

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

32.#	�.�2"�	"�� Jig/Clamp Lock   2.65 •      

33.Operation Checking   14.34 •      

34.��� Clamp �3��	"-� Process 5��-�  0.5 2.54    •   

35.���0�	"#	��� Jig 
� Switch On  2.71  •     

36.Parts Missing Checking   8.79 •      

37.Dot Mark ��
 Label   1.4 •      

38.�!	.�2"�	"!!
 0.5 2.42     •  
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�	���
 4.1 
�	"�3!���3���5	"��	" (�6���0�") Precedance Diagram 
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�	�	���
 4.2 
�3#" !��%	��"3��	"
3!"���0���� (Precedance Table ) 

 

�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!���
�/!��%	
3!" �#�	�5	"��	" 

1 1 
2 
3 
4 
5 

6.68 
3.77 
6.39 
4.06 
5.64 

- 
- 
4 

1,2,9 
5 

26.54 

2 6 
7 
8 
9 
10 
11 

2.85 
3.82 
3.34 
7.07 
2.01 
11.62 

5 
8,9,10,11 

6 
- 
9 
- 

30.71 

3 12 
13 
14 
15 

6.19 
6.92 
5.34 
4.22 

- 
- 
7 
14 

22.67 

4 16 
17 
18 
19 
20 

1.83 
5.32 
7.97 
6.09 
5.73 

12,13,15 
- 
16 
17 
18 

26.94 
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�	�	���
 4.2 
�3#" !��%	��"3��	"
3!"���0���� (Precedance Table ) 

 

�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!���
�/!��%	
3!" �#�	�5	"��	" 

5 21 
22 
23 
24 
25 
26 

2.99 
2.85 
8.73 
6.11 
3.93 
3.1 

19,20 
21 

22,24 
- 
- 

23.25 

27.71 
 

6 27 
28 
29 
30 

2.83 
13.66 
6.01 
5.05 

26,28 
- 
27 
29 

27.54 

7 31 
32 
33 
34 

2.88 
2.65 
14.34 
2.54 

- 
30,31 
32 
33 

22.41 

8 35 
36 
37 
38 

2.71 
8.79 
1.4 
2.42 

34 
35 
36 
39 

15.32 
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	����0����#���
	��%	�	"�00��
 1 
#�������	"�3!�� /	�5	"��	"s��
	�$./"2%	�"�
��<"��#
%	�"��%	��"3� 
���
��	

	�"%	 �2"�!"
	��%	�	"�	����$"��"����#��+�	��A
��0#"
	��%	�	"s��

������%	��0�	"�3!��	��%	"#"�5	"��	"s��"%	+3	�	"�3!���
�	"-�� ��"���	�	� RPW �%	
	�
�	+3	 RPW  !��	"�3!���
�	"�������$"�	�	���
 4.5  

��#!�3	�
	�+%	"#1�	"2%	�"�
�	"�3!���
 35 

( )( )i

m

i= ij

j

RPW WT + PMAT WTj∑  ��,
!  j = 1,2,3wm 
 

( )( ) ( )( ) ( )( ) RPW = + PMAT WT + PMAT WT + PMAT WT35 35, 36 36 35, 37 37 35, 38 382.7
 

    RPW =35 2.71+1(8.79)+1(1.4)+1(2.42)  
 

                                                          RPW = 35 15.32  

 
�����+3	 RPW �	
+3	� �����-��	+3	�
%	����������$"�	�	���
4.6 �%	
	�����	"�3!�

� /	�5	"��	��%	��0 RPW ��,!
 �	"�3!���
�� �#�	�	"��
�	
��
������� /	�5	"��	"
3!"  
s�����	�1	�%	��0
3!"���� !��	"�3!��/#� ���0�	"��
-�3�/!��� �2"�!"
3!"�"/	��,! �2"�!"��

�
�
 �# �",
!�B*
 ��	�
	����
!0��
�%	
	�)*
'	"�2��5�
���
%	�"���
'1�
	��x�	" 
s��+%	"*�5*���
'1��y�	� !��+�,
!���
���
$./����%	
	�����	"� /	�5	"��"-�3�	�	�5���� /	 
�5	"��	"-�/ �������$"�	�	���
 4.4 ���� ��" Precedance Diagram ��������	���
  4.2 

�	����!���
	����0����  
-   "%	 �2"�	"��
 Clinching Rivet 0" !� Upper Rail �	
 Element ��
 1,2 (29,30) 
 !��5	"���
 6 -�-#/$"�5	" ���
 1 B*
���
'1��	"��
�%	�5	"��	""�2��<"
	�$./
�+�,
!���
��y�	��	"-�3�	�	�5$./�+�,
���
�!,
"�3#�-�/ �*��%	
	��/	��+�,
!���
��	�
-��/#� ��������	���
 4.4 

- "%	 �2"�	"��
 Oil Drop �3#"0" !� Upper Rail �	
 Element ��
 3 (3)   !��5	"���
 
1 -�-#/$"�5	" ���
 2 
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�	���
 4.2   
�	"�3!���3���5	"��	" Precedance Diagram (���0�����00��
 1) 
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�	�	���
 4.3 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 1) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� �������� 	
�� �
 

 
	��+�,
!"�/	� 17 18 +1 

 
	���#��!0 13 14 - 

 
	��!+!� - - - 

 
	��
40��
'	 7 6 1 

#���
	� �����	�(����) 1 1 - 

��/0�"�*
 �#�	(#�"	��) 199.84 182.99 16.85 

��/!"����� +"(�%	"#") 8 7 1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

1.���
!0 Lock Plate � /	
�0 Upper Rail Cp  6.30 •      
2.���0.�2"�	"!!
�	
 Jig#	� �"/	�+�,
!�/Set .�2"�	"0" Jig  2.56  •     
3.���0�	"-� IT-MA-7216B-01  2.40  •     
4.
��0 IT-MA-726B-02  2.40  •     
5.���0 Upper Rail Check stopper  5.38  •     
6.Dot Mark ��
 Rivet ���0�	"!!
�	
 Jig /#	� Rivet ��
 Jig 2 
Pcs  6.13 

•     
 

7.���0�	"#	��� Jig/
� Switch  2.98 •      
8.Dot Mark ��
.�2"�	"/�3� Process 5��-� 0.5 4.37    •   
9.���0�	"!!
/Check Steel Ball  2.90  •     

10.Set .�2"�	"��
�+�,
!� Smoothing/
� Switch on  3.85 •      
11.���0.�2"�	"#	���
Jig Insert/Clamp Lock  3.50  •     
12.���0 Lower #	���
�+�,
!� Apply Grease/ Switch on  7.07  •     
13���0 Lower �!���
 Upper  2.01  •     
14.���0 Retainer �	���
!0 0.5 11.62    •   
15.���"2%	��"��
 Lock Plate   1.92 •      
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�	�	���
 4.3 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 1) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� �6���0�" ��"! �� 

 
	��+�,
!"�/	� 17 18 +1 

 
	���#��!0 13 14 - 

 
	��!+!� - - - 

 
	��
40��
'	 7 6 1 

#���
	� �����	�(����) 1 1 - 

��/0�"�*
 �#�	(#�"	��) 199.84 182.99 16.85 

��/!"����� +"(�%	"#") 8 7 1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

16.Dot Mark "%	.�2"�	"!!
�	
 Jig  6.19 •      
17.Slide �	" ��/#"%	�	"�	
 Jig 2#	� Jig 1  6.92 •      
18."%	.�2"�	"#	�0" Jig 1/Switch on  5.34 •      

19.���
!0 End cap  1.60 •      

20.Fr & Rr Emboss/�3�.�2"�	"-�
��0#"
	��3!-� 0.5 2.46    •   

21.���0 Fr Foot��
$�3 Rivet ��/##	��� Jig  1.83  •     

22.���0 Upper Rail #	��� Jig  5.32 •      

23.Front Foot Clinching  7.97 •      

24.���0 Fr.$�3 Rivet 2 ��##	��"/	�+�,
!�  6.09  •     

25.Dot Mark ��
 Rivet 2 ��#�-��A.�2"�	"�3�Process 5��-� 0.5 5.73    •   

26..���0.�2"�	"#	��� Jig   2.99  •    
 

27.#	� Plate A/
� Switch (Inner Only)  2.85 •      

28.Rear Foot Clinching  8.73 •      

29.���0 Rr Foot $�3Rivet 2 ��##	��!�"/	�+�,
!�  6.11 •      

30.�!	.�2"�	"!!
#	��"/	�+�,
!� Dot Mark ��
 Rivet�3��3! 
Process 5��-� 0.5 3.93 

   •  

 

31.���0 Rr Foot ��
$�3 Rivet ��/##	��� Jig  3.10  •     
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�	�	���
 4.3 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 1) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� �6���0�" ��"! �� 

 
	��+�,
!"�/	� 17 18 +1 

 
	���#��!0 13 14 - 

 
	��!+!� - - - 

 
	��
40��
'	 7 6 1 

#���
	� �����	�(����) 1 1 - 

��/0�"�*
 �#�	(#�"	��) 199.84 182.99 16.85 

��/!"����� +"(�%	"#") 8 7 1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     

32.���0�	"��� Lable  2.88  •     

33.#	�.�2"�	"�� Jig/Clamp Lock  2.65 •      

34.Operation Checking  14.34 •      

35.���0�	"!!
�3� Next Process /�!	�	"��#$��3#	���
 Jig/
� 
Switch 0.5 5.25    •  

 

36.���0�	"#	��� Jig 
� Switch On  2.71  •     

37.Parts Missing Checking  8.79 •      

38.Dot Mark ��
 Lable  1.4 •      

39.�!	.�2"�	"!!
 0.5 2.42     •  
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�	�	���
 4.4 
�����3#" !��%	��"3��	"�������0���� (Precedance Table ) (���0�����00��
 1) 

 

�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!�
��
�/!��%	
3!" 

�#�	�5	"��	" 

1 1 
2 
4 
5 
29 
30 
3A 

6.30 
2.56 
4.8 
5.38 
6.13 
2.98 
4.37 

- 
- 

1,2,3A 
4 
- 
29 
- 

32.51 

2 6 
7 
8 
9 
10 
11 
3B 

2.9 
3.82 
3.50 
7.07 
2.08 
11.62 
1.92 

5,29,30 
8,10,11 

6 
3B 
9 
- 
- 

32.88 
 

3 12 
13 
14 
15 
12 

6.19 
6.92 
5.34 
1.60 
2.46 

- 
- 
7 
14 
- 

22.51 
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�	�	���
 4.4 (�3!) 
�����3#" !��%	��"3��	"�������0���� (Precedance Table ) (���0�����00��
 1) 

 

�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!���
 
�/!��%	
3!" 

�#�	�5	"��	" 

4 
 
 
 
 

16 
17 
18 
19 
20 

1.83 
5.32 
7.97 
6.09 
5.73 

12,13,16 
- 
16 
17 
18 

26.94 
 
 
 
 

5 21 
22 
23 
24 
25 
26 

2.99 
2.85 
8.73 
6.11 
3.93 
3.10 

19,20 
21 

22,24 
- 
- 

23,25 

27.71 

6 31 
32 
33 
34 

2.88 
2.65 
14.34 
5.25 

- 
26,31 
32 
33 

25.12 

7 35 
36 
37 
38 

2.71 
8.79 
1.4 
2.42 

34 
35 
36 
37 

15.32 

 
 
 
 



73 

 

 
 
 

�	���
 4.3    
�	�
	���������
	����0�����00��
 1 
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�	�	���
 4.5 
�����	����!���
	� Rank  Weight Position ��3���	" 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 
�#�	�	"
�3!� RPW 

  6.68 3.77 6.39 4.06 5.64 2.85 3.82 3.34 7.07 2.01 11.6 4.22 6.19 6.92 5.34 1.83 5.32 7.97 6.09 5.73 2.99 2.85 8.73 6.11 3.93 3.1 2.83 13.7 6.01 5.05 2.88 2.65 14.3 2.54 2.71 8.79 1.4 2.42     

1 - - 6.39 4.06 5.64 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.10 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.40 2.42 6.68 126.98 

2 - - 6.39 4.06 5.64 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.10 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.40 2.42 3.77 124.07 

3 - - - - 5.64 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.39 116.24 

4 - - 6.39 - 5.64 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.10 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.40 2.42 4.06 120.3 

5 - - - - - 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 5.64 109.85 

6 - - - - - - 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.85 104.21 

7 - - - - - - 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 3.82 105.18 

8 - - - - - - 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 3.34 104.7 

9 - - 6.39 4.06 5.64 2.85 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.10 2.83 - 6.01 5.05 - 2.65 14.34 2.54 2.71 8.79 1.40 2.42 7.07 127.37 

10 - - - - - - 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.01 103.37 

11 - - - - - - 3.82 3.34 - - - - - 6.92 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 11.62 112.98 

12 - - - - - - - - - - - - - - - 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 4.22 86.16 

13 - - - - - - - - - - - - - - - 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.19 88.13 

14 - - - - - - - - - - - - - - 5.34 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.92 94.2 

15 - - - - - - - - - - - - - - - 1.83 - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 5.34 87.28 

16 - - - - - - - - - - - - - - - - - 7.97 - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 1.83 81.94 

17 - - - - - - - - - - - - - - - - - - 6.09 - 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 5.32 77.82 

18 - - - - - - - - - - - - - - - - - - - 5.73 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 7.97 80.11 

19 - - - - - - - - - - - - - - - - - - - - 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.09 72.5 

20 - - - - - - - - - - - - - - - - - - - - 2.99 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 5.73 72.14 

21 - - - - - - - - - - - - - - - - - - - - - 2.85 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.99 66.41 

22 - - - - - - - - - - - - - - - - - - - - - - 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.85 63.42 

23 - - - - - - - - - - - - - - - - - - - - - - - - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 8.73 60.57 

24 - - - - - - - - - - - - - - - - - - - - - - 8.73 - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.11 66.68 

25 - - - - - - - - - - - - - - - - - - - - - - - - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 3.93 55.77 

26 - - - - - - - - - - - - - - - - - - - - - - - - - 3.1 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 3.1 54.94 

27 - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.83 48.74 

28 - - - - - - - - - - - - - - - - - - - - - - - - - - 2.83 - 6.01 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 13.65 62.39 

29 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 6.01 45.91 

30 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 5.05 - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 5.05 44.95 

31 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2.65 14.3 2.54 2.71 8.79 1.4 2.42 2.88 37.73 

32 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 14.3 2.54 2.71 8.79 1.4 2.42 2.65 34.85 

33 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2.54 2.71 8.79 1.4 2.42 14.34 32.2 

34 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2.71 8.79 1.4 2.42 2.54 17.86 

35 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 8.79 1.4 2.42 2.71 15.32 

36 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1.4 2.42 8.79 12.61 

37 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2.42 1.4 3.82 

38 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2.42 2.42 

63 
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�	�	���
 4.6 

�����	"�3!���
������	� RPW �	
�	
-�"/!� 

�	"�3!� �#�	�	"�3!� RPW �	"�3!���
�/!��%	
3!"�"/	 

1 6.68 126.98 - 

2 3.77 124.07  - 

9 7.07 127.37 - 

4 4.06 120.3  1,2,9 

3 6.39 116.24  4 

5 5.64 109.85  3 

6 2.85 104.21  5 

7 3.82 105.18  8,9,10,11 

8 3.34 104.7  6 

10 2.01 103.37  9 

11 11.62 112.98  - 

14 6.92 94.2  7 

12 4.22 86.16  - 

13 6.19 88.13  - 

15 5.34 87.28  14 

16 1.83 81.94  12,13,15 

17 5.32 77.82  - 

18 7.97 80.11  16 

19 6.09 72.5  17 

20 5.73 72.14  18 

21 2.99 66.41  19,20 

22 2.85 63.42  21 
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�	�	���
 4.6 (�3!) 

�����	"�3!���
������	� RPW �	
�	
-�"/!� 

4.3 ��	+��,	��-&�
	�#����#�����	
	��
	�
���"����"�#��	���  
 

4.3.1 
	�"��.�/�0"�#��	��� -��
��	
	��
	�
������ 1 
ΣTi

Efficiency = X100
C×N

  
 

s��   ΣTi   +,! �#�	�%	�	"��2���!�
��0#"
	� 
 C  +,! Cycle Time 

�	"�3!� �#�	�	"�3!� RPW �	"�3!���
�/!��%	
3!"�"/	 

24 6.11 66.68  - 

23 8.73 60.57  22,24 

25 3.93 55.77  - 

26 3.1 54.94  25 

28 13.65 62.39  - 

27 2.83 48.74  28 

29 6.01 45.91  27 

30 5.05 44.95  29 

31 2.88 37.73  - 

32 2.65 34.85  30,31 

33 14.34 32.2  32 

34 2.54 17.86  33 

35 2.71 15.32  34 

36 8.79 12.61  35 

37 1.4 3.82  36 

38 2.42 2.42  37 
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 N  +,! �%	"#"�5	"��	" 

�������0�������������	��	�
	����� =   
 
 ×
182.99 X100
32.88 7

=     79.50 % 

4.3.2 ��	"12�"�#,+��"����-��

	��
	�
 
 

Balance Delay   nTc - Twc
d =

nTc
  

 

          s��  n  = �%	"#"�5	"� 
           Twc = �#�	�	"��2���� 
             Tc  = �!0�#�	
	����� 
 

d 
×
×

 =  
(7 32.88) -182.99

7 32.88
 

 

d  = 20.49 % 
  

4.3.3 !� 	���	��� -��

	��
	�
���� �� 1 
 

!���	
	���������
	����0�����00��
 1      =    �#�	��
����,
!
	����� 
�!0�#�	
	����� 

 

=    37,800
32.88

 
 

=   1,149.63 .�2"/#�" 
�%	"#"+"��2����      =    7 +" 
! ���	
	������3!+"   =   164.23  .�2"/+"/#�" 

���"�2" !���	
	��������
� *2"  16.91%  ���"�
�	"�� 1 +" +����<" 12% 
 

 

�	�	���
 4.7 
������
	����0�����	�
	����
!0�	���,
!"�0	��5�"�A�00��
 1 

 

�	����!��� 
3!"
	����0���� ����
	����0�����00��
  1 

�#�	
	��%	�	" (#�"	��) 199.99 185.45 

���������	�
	����� 81.34% 79.5% 


	��������+#	������ 25.59% 19.42% 
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�	�	���
 4.7 (�3!) 
������
	����0�����	�
	����
!0�	���,
!"�0	��5�"�A�00��
 1 

 

!���	
	�����(.�2"/#�") 1,230 1,149.63 

!���	
	�����(.�2"/+"/#�") 153.8 164.23 

�%	"#"�"�
�	"(+") 8 7 

 

	����0����#���
	��%	�	"�00��
 2  
#���
	�����	"�3!���
���	"�3!��	������	
��
���
3!" 
���
��	

	����������	"�3!��	��%	"#"�	"�3!���
�%	�	����� s��������	
+3	������

-��	+3	�
%	����������$"�	�	���
 4.10  ����
	����������	"�3!��	������	
��
��� ����	"�3!�
� /	�	��%	"#"�5	"��	"�������$"�	�	���
 4.9  �	��%	��0�%	"#"�	"�3!���
�%	�	�����s��
���	�1	+#	������"�A 
3 !"��� ��	"�3!��/ #�B*
 ��	�
	����
!0��
 �% 	
	�)*
'	"�2 
��5�
���
%	�"���
'1�
	��%	�	" s��+%	"*�5*���
'1��y�	� !��+�,
!���
���
$./�/#�����%	 

	�����	"� /	�5	"��"-�3 �	�	�5���� /	�5	"��	"-�/
4�����
�����	"� /	�5	"�5��-��"����	"
�3!��������$"�	�	���
 4.8 �%	
	�� ��" Precedance Table ������������
 4.4  

 
- ��� �2"��� Dot Mark �� Rivet ��� Element ��� 3 (3A) ��� !��� 1 "#"$%&� !���   
��� 7  

- ��� �2"������ Dot Mark Rivet  '$������ Upper Rail ���Element ��� 5 (25) ���
 !������ 5 "#"$%&� !�� ���� 7 

- ��� �2"������ Check Steel Ball   ���Element ��� 1 (6) ��� !������ 2 "#"$%&� !�� �
��� 7 

-   "%	 �2"�	"��
 Clinching Rivet 0" !� Upper Rail �	
Element ��
 1,2 (29,30) 
 !��5	"���
 6 -�-#/$"�5	" ���
 1 B*
���
'1��	"��
�%	�5	"��	""�2��<"
	�$./�+�,
!� 
��
��y�	��	"-�3�	�	�5$./�+�,
���
�!,
"�3#�-�/ �*��%	
	��/	��+�,
!���
��	�-�
�/#� 

-  "%	 �2"�	"��
 Oil Drop �3#"0" !� Upper Rail �	
Element ��
 3 (3B)   !��5	"�
��
 1 -�-#/$"�5	" ���
 2 
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�	���
 4..4  
�	"�3!���3���5	"��	" (���0�����00��
  2) 
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�	�	���
 4.8 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 2) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� 
��
��� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� 17 20 +5 

 
	��+�,
!"�/	� 13 12 -1 

 
	���#��!0 - - - 

 
	��!+!� 7 6 - 

 
	��
40��
'	 1 1 - 

#���
	� �����	�(����) - - - 

��/0�"�*
 �#�	(#�"	��) 199.84 182.99 16.85 

��/!"����� +"(�%	"#") 8 7 -1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     
1.���
!0 Lock Plate � /	
�0 Upper Rail Cp  6.30 •      
2.���0.�2"�	"!!
�	
 Jig#	� �"/	�+�,
!�/Set .�2"�	"0" Jig  2.56  •     
3.���0�	"-� IT-MA-7216B-01  2.40  •     
4.
��0 IT-MA-726B-02  2.40  •     
5.���0 Upper Rail Check stopper  5.38  •     
6.Dot Mark ��
 Rivet ���0�	"!!
�	
 Jig /#	� Rivet ��
 Jig 2 
Pcs 0.5  

6.13 
   •  

 

7.���0�	"#	��� Jig/
� Switch  2.98 •      
8.���"2%	��"��
 Lock Plate   1.92 •      
9.Set .�2"�	"��
�+�,
!� Smoothing/
� Switch on  3.85 •      
10.���0.�2"�	"#	���
Jig Insert/Clamp Lock  3.50  •     
11.���0 Lower #	���
�+�,
!� Apply Grease/ Switch on  7.07  •     
12.���0 Lower �!���
 Upper  2.01  •     
13.���0 Retainer �	���
!0 0.5  11.62    •   
14.���
!0 End cap  1.60 •      
15.Fr & Rr Emboss/�3�.�2"�	"-�
��0#"
	��3!-� 0.5 m 2.46    •   
16.Dot Mark "%	.�2"�	"!!
�	
 Jig  6.19 •      
17.Slide �	" ��/#"%	�	"�	
 Jig 2#	� Jig 1  6.92 •      
18."%	.�2"�	"#	�0" Jig 1/Switch on  5.34 •      
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�	�	���
 4.8 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 2) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� ������� �6���0�" ��"! �� 

��3"  : 2PS 
	��W�0���
	� 17 20 +5 

 
	��+�,
!"�/	� 13 12 -1 

 
	���#��!0 - - - 

 
	��!+!� 7 6 - 

 
	��
40��
'	 1 1 - 

#���
	� �������(	���) - - - 

��/0�"�*
 	�
�(������) 199.84 182.99 16.85 

��/!"����� ��(������) 8 7 -1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     
19.���0 Fr Foot��
$�3 Rivet ��/##	��� Jig  1.83  •     
20.���0 Upper Rail #	��� Jig  5.32 •      
21.Front Foot Clinching  7.97 •      
22.���0 Fr.$�3 Rivet 2 ��##	��"/	�+�,
!�  6.09 •      
23.Dot Mark ��
 Rivet 2 ��#�-��A.�2"�	"�3�Process 5��-� 0.5 5.73    •   
24.���0.�2"�	"#	��� Jig   2.99  •     
25.#	� Plate A/
� Switch (Inner Only)  2.85 •      
26.Rear Foot Clinching  8.73 •      
27.���0 Rr Foot $�3Rivet 2 ��##	��!�"/	�+�,
!�  6.11 •      
28.���0 Rr Foot ��
$�3 Rivet ��/##	��� Jig 0.5 3.10    •   

29���0�	"��� Lable  2.88  •    
 

30.#	�.�2"�	"�� Jig/Clamp Lock  2.65 •      
31.Operation Checking  14.34 •      
32.���0�	"!!
�3� Next Process /�!	�	"��#$��3#	���
 Jig/
� 
Switch 0.5 5.25    •  

 

33.Dot Mark ��
.�2"�	"/�3� Process 5��-�  4.37 •      
34.���0�	"!!
/Check Steel Ball  2.90  •     
35.Dot Mark ��
 Rivet  3.93 •      
36.���0�	"#	��� Jig 
� Switch On  2.71  •     
37.Parts Missing Checking  8.79 •      
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�	�	���
 4.8 (�3!) 
��"����#��+�	��A
��0#"
	��%	�	" !�
	����
!0�	���,
!"�0	� (
	����0�����00��
 2) 

 
�%	��"3���
��2� : Line  TH58101 

���#���:
	����
!0�	���,
!"�0	� ������� �������� 	
�� �
 

��3"  : 2PS 
	��W�0���
	� 17 20 +5 

 
	��+�,
!"�/	� 13 12 -1 

 
	���#��!0 - - - 

 
	��!+!� 7 6 - 

 
	��
40��
'	 1 1 - 

#���
	� �������(	���) - - - 

��/0�"�*
 	�
�(������) 199.84 182.99 16.85 

��/!"����� ��(������) 8 7 -1 

�	�
	� �����	� �#�	 
(#�"	��) 

�����
'1A ��	����� 

     
38.Dot Mark ��
 Lable  1.4 •      
39.�!	.�2"�	"!!
 0.5  2.42     •  
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�	�	���
 4.9 
�3#" !��%	��"3��	"�������0�����00��
 2 (Precedance Table ) 

�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!���
�/!��%	
3!" �#�	�5	"��	" 

1 1 
2 
4 
5 
29 
30 

6.30 
2.56 
4.8 
5.38 
6.13 
2.98 

- 
- 
1,2 
4 
- 
29 

28.14 

2 3B 
7 
8 
9 
10 
11 

1.92 
3.82 
3.50 
7.07 
2.08 
11.64 

- 
8,10,11 

5 
3 
9 
- 

30.03 

3 12 
13 
14 
15 

4.06 
6.19 
6.92 
5.34 

- 
- 
7 
14 

22.41 

4 16 
17 
18 
19 
20 

1.83 
5.32 
7.97 
6.09 
5.73 

12,13,15 
- 
16 
17 
18 

26.94 
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�	�	���
 4.9 (�3!) 
�3#" !��%	��"3��	"�������0�����00��
 2 (Precedance Table) 

 
�5	"��	" �	"�3!� �#�	�	"�3!� �	"�3!���
�/!��%	
3!" �#�	�5	"��	" 

5 
 
 
 
 

21 
22 
23 
24 
26 

2.99 
2.85 
8.37 
6.11 
3.94 

19,20 
21 

22,24 
- 
23 

24.61 
 
 
 
 

6 31 
32 
33 
34 

2.83 
2.56 
13.66 
7.49 

- 
26,31 
32 
33 

26.53 

7 3A 
6 
25 
35 
36 
37 
38 

4.37 
2.9 
3.93 
2.71 
8.79 
1.4 
2.42 

- 
- 
- 
34 

3A,6,25 
36 
37 

26.52 
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�	�	���
 4.10 

	����������	"�3!��	������	
��
��� 

 

�	"�3!� �#�	�	"�3!� �%	"#"�	"��
�%	�	����� �	"�3!���
�/!��%	
3!" 

1 6.3 36 - 

2 2.56 35 - 

11 11.64 35 - 

4 4.8 34 1,2 

29 6.13 33 - 

5 5.38 33 4 

30 2.98 32 29 

8 3.5 30 5 

3B 1.92 28 - 

9 6.34 27 3 

10 2.08 26 9 

7 3.85 25 8,10,11 

36 8.88 25 3A,6,25 

14 6.05 24 7 

13 6.8 21 - 

15 5.34 21 14 

12 4.06 21 - 

16 1.84 20 12,13,15 

18 7.97 19 16 

17 5.33 17 - 

20 6.1 16 18 
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�	�	���
 4.10 (�3!) 

	����������	"�3!��	������	
��
��� 

4.3.4 
	�"��.�/�0"�#��	��� -��
��	
	��
	�
������ 2 
ΣTi

Efficiency = X100
C×N

 

 

s��   iΣT  +,! �#�	�%	�	"��2���!�
��0#"
	� 
            C  +,! Cycle Time 
            N  +,! �%	"#"�5	"��	" 

 

�	"�3!� �#�	�	"�3!� �%	"#"�	"��
�%	�	����� �	"�3!���
�/!��%	
3!" 

21 2.99 15 19,20 

22 2.84 14 21 

24 6.11 13 - 

23 8.72 12 22,24 

26 3.1 11 23 

31 2.83 10 - 

32 2.56 9 26,31 

34 7.49 8 33 

33 13.66 3 32 

3A 4.37 3 - 

6 2.9 3 - 

35 2.74 3 34 

25 6.11 3 - 

37 1.4 1 36 

38 2.39 - 37 
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�������0�������������	��	�
	����� =   
 
 ×
182.99 X100
30.03 7

 =     87.05% 

 
4.3.5 ��	"12�"�#,+��"����-��

	��
	�
 

 

Balance Delay   nTc - Twc
d = 

nTc
  

 

          s��  n  = �%	"#"�5	"� 
Twc = �#�	�	"��2���� 
Tc  = �!0�#�	
	����� 

 

d 
×
×

 =  
(8 30.03) -182.99

7 30.03
 

 

d  = 12.94% 
  

4.3.6 !� 	���	��� -��

	��
	�
������ 2 
 

!���	
	���������
	����0�����00��
 2      =    �#�	��
����,
!
	����� 
�!0�#�	
	����� 

 

=   37,800
30.03

 
 

=   1,258.74 .�2"/#�" 
�%	"#"+"��2����      =    7 +" 
! ���	
	������3!+"   =   179.82  .�2"/+"/#�" 

���"�2" !���	
	��������
� *2"  16.91%  ���"�
�	"������ 1 +"  
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�	�	���
 4.11 
������
	����0�����	�
	����
!0�	���,
!"�0	��00��
 2 

 

�	����!��� 
3!"
	����0���� ����
	����0�����00��
  2 

�#�	
	��%	�	" (#�"	��) 199.84 182.99 

���������	�
	����� 81.34% 87.05% 


	��������+#	������ 25.59% 12.94% 

!���	
	�����(.�2"/#�") 1,230 1,258 

!���	
	�����(.�2"/+"/#�") 153.8 179.82 

�%	"#"�"�
�	"(+") 8 7 
 

��
	����0����
	����������	�
	����
!0�	���,
!"�0	��5�"�A 

	����0�����00��
 1  
�	�
	������	�	�5�%	�	"-�/���	��#�	$"��3���5	"��	"-�3�
�" Takt Time ��<" 

33.66 #�"	�� �!0�#�	
	����� 32.88 #�"	�� ������������	����� 81.34 ��!�A�B4"�A
����
	����0�������������	���<" 79.5 ��!�A�B4"�A ��,!���� 1.84 ��!�A�B4"�A �",
!��	
�!0�#�	

	��������
� *2" �����!�A�B4"�A
	��������+#	���������� 20.49 ��!�A�B4"�A ��,!���� 5.14
��!�A�B4"�A, !���	
	��������� 153.8 .�2" ��<" 164.23 .�2" ��,!���
� *2" 6.78��!�A�B4"�A  

 


	����0�����00��
 2 
�	�
	������	�	�5�%	�	"-�/���	��#�	$"��3���5	"��	"-�3�
�" Takt Time ��3#���
	�

���������00��
 2 $�/������A��
��
#3	�00��
 +,!�!0�#�	
	����� 30.03 #�"	�� ���
���������	����� 81.37 ��!�A�B4"�A����
	����0�������������	���<" 87.05 ��!�A�B4"�A 
��,!���
� *2"  5.68 ��!�A�B4"�A �����!�A�B4"�A
	��������+#	���������� 12.94 ��!�A�B4"�A ��,!
���� 12.65 ��!�A�B4"�A, !���	
	��������� 153.8 .�2" ��<" 179.82 .�2" ��,!���
� *2" 16.91
��!�A�B4"�A  �	
#���
	��%	�"�"
	��00$��3����3��"/"
	����
����������	�$"
	�����-�3-�/�"/"

	����
�
%	���
	����� ����%	"#"�"�
�	"���� 1 +" $" 1���
����	�	�5�!0�"!�+#	�
�/!�
	� !���
+/	-�/!�3	�+�05/#" 


