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ABSTRACT 
Lead time reduction plays an important role in the advantage of manufacturing strategy. It can 

be achieved by the grouping of parts and machines from the part routing. The objective of the research 
was to study the possibility of lead time reduction in machine assembly by using part routing group. 
The part shop of the blow molding machine manufacture including 9,176 parts and 48 machines was 
used in this study. Sorting algorithm was analyzed and part routing data was rearranged.  
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The part-routing-data were grouped into 5 groups of parts and 5 groups of machines and new-
part routing based on grouping data was obtained. The comparison of schedule arrangement, with the 
input of 20 products consisting of 2,808 parts and 16,730 processes, between previous- and new-part 
routing was performed. The post-schedule received from new-part routing exhibited lead time 
reduction by 12.6% compared to the pre-schedule. The machine utilization in CNC machines of post- 
and pre- schedule were 25.4% and 20.7%, respectively. In addition, makespan of post-schedule was 
reduced by 17.65 days on average. The results suggest that the machine and part grouping may have 
ability to be used for further part routing and machine layout improvement.  
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(Hierarchical Analysis) 
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3.3 ก������������'�#��ก������ 

�>�����-C:���กก�	��:ก�.*

��>�ก�	$	�+$	.)������)
ก�	���
A�
*A��
�ก�	C��'++(��� (Flow Shop) A�
S��(��
B�+��$	'ก	
 Ms Access 2007 

3.4 ก����������ก������ 

��:
�	�)
�
��;��*�����
 (Bill of Material) A�
'
*��	.*�(�)���
���I���	�-�)�$D�����
�ก (@;����
�>���� 
20 	.*�$	�ก�+:�����;��*�� 2,808 ��;� '��(�;�
����;)�
: 
16,730 (�;�
�� :���	B$'++)��
�ก*���>�ก*�� (First 

Come First Service) �:��	��)�>�:�+
�
	.*����
���I�
'����(A+��-)���
:����$	'ก	
��:
�	�)���
��-#Bก��T��
'���:��� Visual Basic for Application ��-�>�)��+�
�$	'ก	
 Ms Access 2007  
 

4.  ��ก������� 
A�ก�	��:�
	��
(��
B�C:��>�(��
B�������)ก�	���

�

��;)�
: 26,332 (�;�
��
�ก>���:�
����(A��ก�+��;��*��

��>���� 9,176 ��;��*�� '����	�-�)��ก	 48 ��	�-�) ��ก��;�
'$�)(��
B�A����B*A�	B$'++�
�	�ก,� A :����$	'ก	

������+��ก�>��	�+'���������-�+���Rก�,� 

�>�ก�	�>����C:� Brow C:��
�	�ก,�(��: 9,176 x 
9,176 '��
��*����
Aก����:�B)�.:��*�ก�+ 9 ��ก��;��>�ก�	
�>�����
�	�ก,� w �:�ก�	��+�*����
Aก����:��ก 9 #@) 1 

'���	��)�>�:�+��ก�*����
Aก����:�B)�.:��� 9 �	��)�>�:�+
�)C$��#@)�*����
Aก����: 1 
�(��: 9,176x9 '����>�ก�	
�	��)�>�:�+
�
�*����
Aก����:��ก
�กC$������C:��>�:�+
�$<��
�	�ก,� d 
�(��: 9,176x1 (
�	�)��- 1) ���-��	��)�
�
	�ก,� Prow 

�*��ก�	��:ก�.* 
 ��	�-�)��ก	��;�A�����กก�	��
��
$	����G�V���
��
����:��>�ก�	�>����A��$	'ก	

�>� �	R�	B$ ����� ������ ����- C:�'�:)�$<�'�����
��	)�	��)
��C
� (Dendrogram) (	B$��- 1) ���-��	��)�
�
	�ก,� Pcol ��ก��;��>�ก�	�>�����
�	�ก,���:ก�.*
�	���
�
	�ก,� Asort 
�
�
ก�	��- (15) C:���:�)
�	�)��- 2  

����-C:���
�	#��:ก�.*
��	�-�)��ก	C:� 5 ก�.*
'��
��;��*��C:� 5 ก�.*
��*�ก�� '���
�-��>�ก�	$	�+$	.)������)
ก�	���
A�
*��กS��(��
B�������)ก�	���
�:�
 �:������
���กก�	����$��-����	�-�)��ก	��-A���>�ก�	���
��กก�.*

�
A����	�-�)��ก	$	�����:���ก��A�ก�.*
 ��กC
*
���	�-�)��ก	
$	�����:���ก����
�	#A����	�-�)��ก	(��
ก�.*
C:��:�C
*
�
ก�	���-
��	�-�)��ก	 ��	�-�)��ก	��;) 5 ก�.*
A�������)ก�	
���
A�
*$	�ก�+:�����	�-�)��ก	����$	���� '��
�ก�	
A����	�-�)(��
ก�.*
A�ก	����-���A�ก�.*
C
*
���	�-�)��ก	
$	������;� (
�	�)��- 3)  
 
�����#%� 1 
����*�)�
�	�ก,� w ((��: 9,176x9) '�� d 

((��: 9,176x1) '�:)�>������+�*�Aก����:A�'
*��
��;��*�� 

 
 

9 8 7 6 5 4 3 2 1
เมทริกซ

 d

1790 2 6 2 4 18 81 211 1664 2472
1796 2 1 0 7 4 31 113 1296 2499
1803 2 1 0 7 4 31 113 1296 2499
1175 0 4 3 3 10 21 116 564 3079
1806 0 4 3 3 10 21 116 564 3079
1807 0 4 3 3 10 21 116 564 3079
1808 0 4 3 3 10 21 116 564 3079
1801 0 3 0 7 4 29 108 904 2817
1795 0 1 6 3 5 22 96 522 3085
1176 0 0 7 3 0 22 95 518 3081
1177 0 0 7 3 0 22 95 518 3081
7190 0 0 1 5 101 498 991 1620 2136
7170 0 0 1 5 101 494 945 1583 2108

ช้ินสวน
จํานวนคาใกลชิดของช้ินสวน

เมทริกซ w
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�*�#%� 1  '�������	)�	��)
��C
�(�)ก�	��:ก�.*


��	�-�)��ก	:����$	'ก	
 SPSS 

 

��กก�	��:
�	�)
�
��;��*�� �:�A��(��
B�$H���(����-
C:���ก�	))���>���� 20 	.*� ��;��*�� 2,808 ��;� '��
(�;�
����;)�
: 16,730 (�;�
�� �+�*��
�-�����	��#@)����
�>����)��ก���
�	+��;) 20 ���
���I�'���$	�กW�*� ก*��
ก�	��:ก�.*
A������ก�	���
��;)�
: 314 ���'�����)ก�	��:
ก�.*
A���������
 274.49 ��� �����>�
*�)ก�� 39.54 �����:
�$<������>���-�:�)	����� 12.59 �:������-���
��	R���;�

�ก��-�.:(�)ก*��'�����)��:ก�.*
��� 12/11/2012 8:40 
'�� 3/10/2012 19:44 
�
�>�:�+(
�	�)��-  4) ��ก�*� 
Makespan �+�*����)ก�	��:ก�.*
(�)���
���I� 16 
	��ก�	��ก 20 	��ก�	
��* ������)ก�*� �:�
'���* � 
Makespan A����	�
(�)���
���I���;) 20 	��ก�	ก*��
'�����)ก�	��:ก�.*
 (	B$��- 2) '�:)A����R��*��
�-��>�ก�	��:
ก�.*
��	�-�)��ก	'��$	�+$	.)������)ก�	���
'����>�A�� 
Makespan ���)ก�	��:ก�.*

��*�����ก�*�ก*����:ก�.*
 34.6 
���  

ก�	A��$	��������	�-�)��ก	A�ก�.*
 CNC ��ก	B$��- 
3 �+�*���	�-�)��ก	 CNC ��ก��;)�
: 10 ��	�-�)
��>���� 6 
��	�-�) C:�'ก* CTX410, LB15-01, LB15-02, MC 

40VA, MC4VA01 ' � �  MC60VA 
� �* � ก � 	 A ��
$	��������	�-�)��ก	
�กก�*�ก*����:ก�.*
�:�ก*����:ก�.*


��*��L��-�(�)��	�-�)��ก	ก�.*
 CNC ��;)�
: 10 ��	�-�)��:
�$<�	����� 20.7 A�(����-���)��:ก�.*

��*�	����� 25.4  
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�����#%� 2 
����*�)
�	�)�
�	�ก,���:ก�.*
 (Asort) ��-
�ก�	�	��)�>�:�+��;��*��A�
*
�
'#�'���>�:�+��	�-�)��ก	A�
*A����ก 

 
 

�����#%� 3 �>������	�-�)��ก	'
*��$	������-A��A�ก�.*
'��(��
ก�.*
�>��	�+������)ก�	���
A�
*  

����,#�����
���ก� 
ก���� 1 ก���� 2 ก���� 3 ก���� 4 ก���� 5 


�
ก���� 

&'��
ก���� 


�
ก���� 

&'��
ก���� 


�
ก���� 

&'��
ก���� 


�
ก���� 

&'��
ก���� 


�
ก���� 

&'��
ก���� 

��	�-�)ก�@) 4  6  8  2   2 
��	�-�)ก�:  1 2  2  2  1  
��	�-�)���� 2          
��	�-�)C�     2  2  2  
��	�-�) EDM 3   3  4  3  2 
��	�-�)ก�@) CNC 1  1 1 2  2 2 1 2 
��	�-�)ก�: CNC  4 1  1 1     
��	�-�)ก�@) CNC  9 'ก�  1 1     1   

	�
 10 6 11 4 15 5 8 6 4 6 
 

 

 

 

 

M
AS

D
03

W
CS

D
03

LT
M

C3
1

W
CS

W
C0

2

LT
M

C1
2

LT
M

C0
9

M
AS

TP
02

W
CS

SD
03

LT
M

C0
2

M
AS

D
01

LT
M

C3
2

M
AS

G
03

M
AS

G
01

C
TX

41
0

M
AS

M
01

M
AS

TP
01

Pr
ep

ar
e

M
AS

G
06

M
C4

0V
A1

M
AS

M
03

M
C4

VA
01

M
AS

G
07

M
C5

0V
A2

M
C6

0V
A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 42 43 44 45 46 47 48 49 50 51
31 55 28 58 19 16 47 57 11 30 29 35 33 2 39 46 59 37 49 41 50 38 53 54

01-063-1805-00 Slide PE Torpedo 80 1790 0 0 0 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0
01-0631813-00 SLIDE 1796 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0
01-063-1825-01 Slide (swing right) 1803 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 1 0 1 0 0 0
01-062-5104-01 Slide side stripe right 1175 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-063-1833-00 Slide swing right 1806 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-063-1834-00 Slide swing left 1807 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-063-1835-00 SLIDE 1808 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-063-1823-00 SLIDE SWING RIGHT 1801 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 0
01-063-1812-00 Slide pe torpedo Single 120 SS1795 0 0 0 1 1 1 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-062-5115-00 Side stripe ring 1176 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
01-062-5117-00 Side stripe ring 1177 0 0 0 1 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0
13-092-1701-00 Screw adj. m24x3 7190 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 1 1 0 0
13-092-1200-00 Top plate blow pin 3000TC-5000DTC7170 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1 1 0 0
13-092-0104-00 Housing plate bp. 7155 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 1
2612-173-1005-00Punch plate 8234 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2614-171-1000-00-7PUNCH PLATE 8243 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2614-171-2000-00-7PUNCH PLATE 8248 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2616-172-9301-00Back plate jig 8260 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2617-172-9301-00Back plate jig 8266 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2624-171-1001-00-7PUNCH PLATE 8296 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2626-172-0003-00Neck punch 8301 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2639-171-1000-00-8Punch plate 8372 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2653-9703-00 Punch plate 8459 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2681-173-9501-00Punch plate 8511 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2685-173-9501-00Punch plate 3x100 8521 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2691-173-9401-00Neck punch 4x100 8543 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2705-173-9502-00Punch plate 2x140 8572 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
2706-173-9501-00Punch plate 2x140 8580 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 0 0 1 0
13-092-1901-00 Bottom plate blow pin 8x85 7222 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0
01-092-1005-00 Adjustable plae (move middle)3020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 0
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�����#%� 4 Lead time '�� Makespan ก*��'�����)ก�	��:ก�.*
 (���) (�)ก�	���
��	�-�)�$D�����
�ก 20 	.*�  
�	����
ก��
���� 

Product 
ID 

ก�
����ก���� (�/�/�- ����) 2������ก���� (�/�/�- ����) ������  (���) 
�	�-
 

 
�+  
(x) 

makespan 
(a) 

�	�-
 
 

�+  
(y) 

makespan 
 (b) 

makespan 
(a-b) 

lead time 
(x-y) 

1 10000DTG 
3/1/12  
 8:00 

3/2/12 
13:01 

31.21 3/1/12  
8:00 

1/2/12  
9:03 

29.04 2.17 2.17 

2 1000dst 
3/1/12 
 8:00 

17/2/12 
10:17 

45.10 3/1/12  
9:30 

18/2/12 
13:00 

46.15 -1.05 -1.11 

3 1000DTC 
3/1/12 
14:47 

20/2/12 
13:46 

47.96 3/1/12  
8:49 

22/2/12 
15:50 

50.29 -2.34 -2.09 

4 1000t 
3/1/12 
16:19 

5/3/12 
19:26 

62.13 3/1/12 
10:29 

16/3/12 
13:45 

73.14 -11.01 -10.76 

5 1500 
4/1/12 
15:15 

16/3/12 
8:44 

71.73 3/1/12  
8:00 

17/3/12 
20:05 

74.50 -2.77 -1.47 

6 2000DST 
4/1/12 
16:02 

9/4/12 
19:00 

96.12 3/1/12 
11:02 

29/3/12 
10:31 

85.98 10.14 11.35 

7 2000DTC 
3/1/12 
19:17 

3/5/12 
20:17 

121.04 3/1/12 
13:46 

19/4/12 
14:35 

107.03 14.01 14.24 

8 3000DST 
3/1/12  
9:47 

19/6/12 
8:20 

167.94 3/1/12  
9:42 

2/6/12 
20:16 

151.44 16.50 16.50 

9 3000DSTL 
3/1/12 
10:29 

28/6/12 
16:34 

177.25 3/1/12 
16:58 

12/6/12 
19:21 

161.10 16.15 15.88 

10 3000DTC 
4/1/12 
14:00 

17/7/12 
18:54 

195.20 4/1/12 
18:15 

9/7/12  
8:00 

186.57 8.63 8.45 

11 3000TC 
4/1/12  
9:40 

27/7/12 
8:00 

204.93 3/1/12 
19:39 

12/7/12 
0:00 

190.18 14.75 15.33 

12 30L 
3/1/12 
11:40 

9/8/12 
16:19 

219.19 4/1/12  
8:00 

23/7/12 
15:37 

201.32 17.88 17.03 

13 30M 
3/1/12 
19:27 

6/9/12 
10:00 

246.61 4/1/12 
14:22 

6/8/12 
19:31 

215.22 31.39 30.60 

14 30S 
18/1/12 
14:40 

5/9/12 
14:09 

230.98 1/2/12 
17:00 

11/8/12 
19:52 

192.12 38.86 24.76 

15 5000 
5/1/12 
18:37 

13/9/12 
20:07 

252.06 3/1/12 
11:54 

27/7/12 
14:01 

206.09 45.97 48.25 

16 5000DST 
12/1/12 
20:32 

25/9/12 
18:11 

256.90 4/1/12 
 8:23 

18/8/12 
15:21 

227.29 29.61 38.12 

17 5000DTC 
9/1/12 
20:25 

10/10/12 
15:39 

274.80 4/1/12 
18:41 

15/9/12 
8:00 

254.55 20.25 25.32 

18 5000T 
12/1/12 
13:33 

7/11/12 
15:41 

300.09 3/1/12 
14:24 

17/9/12 
13:00 

257.94 42.15 51.11 

19 5000TC 
15/1/12 
10:26 

4/11/12 
13:00 

294.11 5/1/12 
16:26 

28/9/12 
15:55 

266.98 27.13 36.88 

20 85IB 
9/1/12  
8:57 

12/11/12 
8:40 

307.99 4/1/12 
10:31 

3/10/12 
19:44 

273.38 34.60 39.54 

����
�ก������#���2�� (���) 314.03   274.49    

��������ก#%���� 12/11/12  8:40:23  3/10/12  19:44   
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�*�#%� 2 '���B
�'�*)��.ก	
�$	��+����+�*� Makespan ��-���-
(@;�A�'
*�����
���I� 20 	.*� 

 

 

 

 

 

 

 

 
 

�*�#%� 3 ก�	A��$	��������	�-�)��ก	ก�.*
 CNC ก*��'��
���)ก�	��:ก�.*
 

 

5.  ������ก�������8��&'
���
8�� 
5.1 ������ก������� 

��กก�	�@ก%���:ก�.*
��;��*��'����	�-�)��ก	�:�A��
(��
B���กS��(��
B�������)���
��;��*�� '���>�����-C:�
C$$	�+$	.)������)ก�	���
��;��*���:��$��-����	�-�)��ก	
��-A���>�ก�	���
��กก�.*

�A����	�-�)��ก	$	�����:���ก��
A�ก�.*
 ��กC
*
���	�-�)��ก	$	�����:���ก����
�	#A��
��	�-�)��ก	(��
ก�.*
C:� '���
�-��>�ก�	�$	��+����+$=����

*�)N C:�'ก* ������-A��A�ก�	 �����>� '��ก�	A��$	������
��	�-�)��ก	(�)
�	�)ก�	���
ก*��'�����)ก�	��:ก�.*
 
�+�*� �*�������-A��A�ก�	���
���)ก�	��:ก�.*
 
��*�����
ก�*�ก*��ก�	��:ก�.*
�:��L��-� 17.65 ��� ��:����)ก�+����
�>�(�)ก�	$	�ก�+���
���I���-
��*��:�) '���
�-��>�ก�	

�>���������>�(�)	��ก�	�.:�����+�*��:�)$	�
�� 40 
��� ��: �$<�	����� 12 .59  �> ��	�+ก�	A��$	������
��	�-�)��ก	A�ก�.*
��	�-�) CNC �>������;)�
: 10 ��	�-�) 
��กก�	��:
�	�)���
�+�*��*�ก�	A��$	��������	�-�)��ก	
A�ก�.*
 CNC ���-
(@;���ก�:�
�:�ก*��ก�	��:ก�.*
 �*�ก�	
A��$	��������	�-�)��ก	�L��-�	����� 20.7 '�����)��:ก�.*


��*��L��-�	����� 25.4 ����-C:�'�:)A����R��*�ก�	��:ก�.*

��;��*��'����	�-�)��ก	:������กก�	ก�.*
���������
��
�	#�>�A����;) Makespan '�������>��:�) '����
(��
B�ก�	��:ก�.*
��-C:���กก�	�@ก%��	�;)��;��
�	#�>�
�A��
�$<�'����)A�ก�	$	�+$	.)������)ก�	���
��;��*��'��
��)�	))��A�MD�����
��;��*��C:�
*�C$ 

5.2 &'
���
8�� 
�>�ก�.*
��	�-�)��ก	��-C:���:C��
��>���)ก�	��)��)

�	))��A���;���-ก	���@ก%����-���	B$'++ก�	��:��)
��	�-�)��ก	
�
	B$'++ก�.*
 �:�����	������ก�	(�#*��
��;�)����ก���ก�	���
��;��*�� 

 

6.  ก����ก������ก�: 

)���������;C:�	�+�.����+��.� (+�)�*��) ��ก+��I�

�������� 
.����������	���
�ก����	���	����� 
$	��>�$l 2556 (�(�+�.� �.�������� �ก�����ก���� 
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