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ARTICLE INFO ABSTRACT

Article history: The automobile industry is ubiquitous and involved in the handling of metal,
Received 10 December 2014 machines, electricity, electron, and chemistry including the products of many
Revised 14 January 2015 types of processes. In the process of installing engines as a part of the car
Accepted 26 January 2015 assembly line, the measurement and correction of the position of the stud bolts
consumes a great deal of time. Additionally, defective parts must be manually
Keywords: removed. In the process of engine installation, the speed of the operation, related

Stud bolt . . . . .
] ) to the economics of vehicle assembly, is dependent upon measuring the precise
F l’a(.:‘[.lorl. defective position of the stud bolt, reducing the length of correction time, and increasing the
POSltlor.‘mg working rate. This paper deals with securing the economic feasibility of the
Correction system manufacturing process, increasing the safety by removing risk factors in the
Automation working area, and improving and equalizing the quality by developing an

automatic system for the process involving a stud bolt.
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Fig. 1 3D-modelling of positioning and correction system
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Fig. 3 Human machine interface for positioning and correcting
system of stud bolt
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Fig. 5 Positioning software flowchart of stud bolt
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Table 1 Code input method

Item Content
CFName | CF position LH/RH
CFPointT | T center point(1690=16.90)
CFPointl. | L center point(1770=17.70)
CFRange | Tolerance rang (70= +0.70)
CFTM RR
CFTP FRT
CFLP Inner
CFLM External
CFPortT=1 | RS232C ports connected to the T direction sensor
CFPortL=2 | RS232C ports connected to the L direction sensor
CFStop Break away of tolerance
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Fig. 6 Nommal/Defective comparison of stud bolt
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T+ &2 LH RH
NO | &t2|p 1 2 3 4 1 2 3 4
=Xt | £07 | +07 | +07 | +07 | £07 |} +07 | +07 : +07
1 =02 =03 061 =01 00 =01 =06 =07
2 00 =04 061 07 ) -06 -0.7..4.201 -03
3 =06 b V4 =01 03 =06 -0.7...5.201 -03
4 =05 =086 =04 =05 =05 =06 1 =04 =05
5] -03.1. 205 Q7.1 .04 [0)0] 01 =03 0.1
6 00 =01 -06..:. 207 =06 -0.7...5.201 -03
7 =06 -0z =01 =03 =06 =0.7..4.201 =03
8 -05.1. 206 -04 -05.).=05 061 204 ¢ =05
9 02 =03 -05..1.206 =07 -07..5.703 =05
0 =02 =03 061 =07 00 =01 =06 =07
1 00 =04 061 07 ) -06 -0.7..4.-01 -03
2 =06 =07 =01 03 =06 -0.7...5.201 -03
3 =05 =086 =04 =05 =05 =06 1 =04 =05
4 061 207 075 207 ) -04 -05.1.-04 ¢ =05
5 =02 02 05 =04 =04 -06.....206 =07
6 =06 -0z =058 1 =07 =07 -0.7..1.206 =05
7 -02.:.-03 061 =071 [0)0] =041 061 207
8 00 =01 06 1 =071 =06 -0.7...5.201 -03
9 =06 -0z =01 =03 =06 =0.7..4.201 =03
20 -05.1.-06 -04 05 ).=05 061 204 ¢ =05
21 0.7 =07 -07..5.207 =07 -07...5.207 =07
22 =07 -0z 06 & =01 0.7 07106 Q.7
23 071 2071 06 1 07 ) =07 071 206 =07
24 =06 b O V4 =01 03 =06 -0.7...5.201 -03
25 =05 =058 =03 =058 =05 -05.1.203 =05
26 051 207 071 071 -06 -0.7..4.201 =03
27 =04 =08 =03 -06 =05 -06.....204 =05
28 071207+ =05 ¢ 07 | =07 1 =07 | 07 § =07
29 061 207 02 -04 07 071 206 =07
30 =02 =03 06 1 =071 09 =04 -06 =07
31 00 =04 06 =07 | =06 071701 =03
32 061 207 =041 -03._).-06 -0.7..4.201 =03
33 =06 =07 =01 03 =06 -0.7...5.201 -03
34 =06 Q0 02 0.1 03 =02 =03 01
35 061 207 071 07 ) .-04 -05.4.204 . -05
36 04 =05 =04 05 =05 -06...1.207 =07
37 051 206 07 i 07 ) =02 =03 =061 =07
38 021203 061 071 [0)0] =041 061 207
39 00 =01 06 1 =071 =06 -0.7...5.201 -03
40 06 =071 =01 -03_1.=06 071201 =03
41 -05.1.206 -04 -05.).=05 061 204 ¢ =05
42 0.7 =05 bl (VA B O V4 =04 -06.....207 =07
43 05 1 2071 07 & 070 06 -0.7..4.701 =03
44 04 06 -03 -06._1.=05 061 204 ¢ =05
45 0.7 =07 05 1 =071 -07 07707 =07
46 06 =071 02 =04 0.7 071706+ 07
47 04 -06 -03 -06. .05 061 204 ¢ =05
48 0.7 V4 05 1 =071 =07 -07..:.707 =07
49 06 =071 02 =04 0.7 074706+ 707
50 071 2071 -03 -04 0.7 071 206 207
51 0.7 V4 06§ =071 00 =04 -06 =07
00 =04 06 =07 ) =06 -0.7..4.701 =03
071 2071 075 071 -05 07 .4 -07 ¢ =07
-03 =05 -04 -05 -07 -07.4.201 -03
02 1 703 05 1§ =06 | =07 0747031705
021203 061 =071 [0)0] =041 -06.1. 207
00 =01 06 =071 -06 -07..4.201 -03
06 =071 05 i 07 ) =07 074705t 706
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Fig. 9 Performance test of positioning and cormrection system
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