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ABSTRACT : The classification and coding of part for group technology applications continue to be labour intensive and

time-consuming processes, and therefore much effort is dedicated to the structure and creation of automatic coding systems.
In this paper, Neural networks is used to generate processes-related digit as well as part geometry-related digit of the TS
code where part name is provided as input. since part name, which is appropriately designated, provides much information

about part geometry and manufacturing processes. The developed GT recommendation system is integrated with interactive

TS coding systems and database in order to handle the changes of production environment, such as the change of

production part of plant. It is found to rccommend codes accurately and promises to be a useful tool for consistent, reliable

and convenient coding processes
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[Part Name}: SHAFT

[Recommendation code]

5 F3 A

348 BE Digitls (U)ol hsl 2 &8k SHAFT
S &5 A7l Fo) ARM SHAFT, DRUM SHAFT, WHELEL
SHAFTe] A& ZAa ARM SHAFT, DRUM SHAFT::
SHAFT® A3 $#a493 WHEEL SHAFTY oFztel 23t

7h washel Al o) %*f%i RE7 FAHE BED W
Asg wud 44 4298 F9 F950) A oea @
=3
10000101 00000000001 1000000 [SHAFT)
0.0001 { 0.0021 { 0.0000 ! 0.9995 ! 1,0000 !
0.9997 | 0.0001 | 0.0001 | 0.0001 ! 0.0001 !
0.0033 | 0.9997 | 0.0000 : 0.9945 | 0.0000 !
0.0001 { 0.0001 | 0,0001 | 0.0000 i 0.0063 !
0.0000 | 0.0054 | 0.0001 | 0.0001 | 0.0043 !
0.9954 | 0.0000 | 1.0000 ! 0.0001 ! 0.0001 !
100001010000100001 11000000 {ARM SHAFT]
0.0001 ! 0.0018 | 0.0000 ! 0.9995 ! 1.0000 !



2 ARM SHAFT

0.9996 | 0.0001 i 0.0001 | 0.0001 : 0.0001 !
0.0028 1 0.9998 | 0.0000 ! 0.9943 | 0,0000 !
0.0001 1 0.0001 | 0.0001 } 0.0000 i 0.0070 !
0.0000 | 0.0043 | 0.0001 | 0.0001 { 0.0039
0.9934 | 0.0000 | 1.0000 i 0.0001 : 0.0001 :
10010101000010000111100000 [DRUM SHAFT]
0.0002 | 0.0027 : 0.0000 ! 0.9995 ! 1.0000 !
0.9999 : 0.0002 | 0.0002 } 0.0002 { 0.0002 !
0.0124 ¢ 0.9995 | 0.0000 i 0.9981 | 0.0000 !
0.0003 | 0.0002 i 0.0002 | 0.0000 ! 0.0605 !
0.0000 | 0.0026 ! 0.0002 ! 0.0002 i 0.0007 !
0.9884 | 0.0000 : 0.9999 | 0.0002 : 0,0002 !
1000110100010000001 1001000 [WHEEL SHAFT]
0.0006 | 0.0015 | 0.0008 | 0.9996 ! 0.9996 !
1.0000 ! 0.0006 | 0.0006 | 0,0006 ! 0.0006 :
0.7046 | 0.9868 i 0.0000 | 0.9999 | 0.0001 !
0.0156 | 0.0006 | 0.0006 | 0.0001 | " "o}
0.0001 | 0.0028 } 0.0006 ! 0.0006 ! 0.0000 :
i 0.0000 | 0.9963 | 0.0006 } 0.0006 !
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<Table 1> %3 3:sh A4 g m=opsl i
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DIGIT ~— 44 CODE
HIGH |MEDIUM | LOW

1 1 ' 1

2 4

3 C

4 2

5 3

6 0

7 P

8 6,,; o

9 E, F

10 i

11 1, A

12 1

13 2

14 1
| 15 1,256
6. A

B o=RoMe GT oW Aol A4, B4, guys
datel FEIE HEE vig o R 7 Digitd sty IEE F

Hate GT 2= F4 A29(GT Code Recommendation
System)ol 7R E ek gy GT 5 F3H Al2wg dg)
H GT 39 Axdly 58, Fdgeey GT 39 Al=de
My AR FEE dg 5 Ak B3 F olE Aol
AF A2 e o EHqoZN HE GT ZE F3 7548 ¥
ol g PEFW BEH S HAR FdA
pel=

T, BEe] AWt HE GT =g A8 B% do)
ol 2 A 2wlg FEEGu, Bl RES o] &3 dlojEby)
ojxstel FEE Fal ANAINEY gF AL Agsield &
A4S ¥ola, *3 %%’ Wohob data®l Fobel WeE £y B
ghe] 7hE gt GT 3 F3d Alz=elg st

o

1)
LN
Z=
1%

| dHES o

7. %% &9

) H. C. Zhang & S S. 1L Huang, "Applications of neural

networks in manufacturing: a state of-the-art survey”,

International Journal of Production Research, Vol. 33, No.

3, pp. 705-728, 1995

S. Kaparthi & N. C. Suresh, “A Neural network system

for shaped-based classification & coding of rotational

parts”, International Journal of Production Research, Vol.

29. No. 9, pp. 1771-1784, 1991

3) M.R. henderson & S. Musti, “Automated group technology
part coding from a three-dimensional CAD database”,
Trans. of the ASME, Vol. 110, pp. 278-287, 1988

4) R P. Lippmann, "An introduction to computing with
neural nets”, [EEE ASSP magazine, Vol 4, No. 2, pp.
4-22, 1987

2

5) L. Fausett, "Fundamentals of neural networks”, Prentice
hall, pp. 289-304, 1994
6) Y. Hirose, K. Yamashita & S. Hijiyva, "Back-propagation

algorithm which varies the number of hidden units”,
Neural Networks, Vol. 4, pp.61-66, 1991



=

T. C. Chang, R. A. Wysk & H. P. Wang, "Compuer—aided
manufacturing”, Prentice hall, pp. 357-398, 1991

J. L. Burbidge,

”

Group technology in the engineering

industry”, Burlington press, pp. 103-124, 1979
olmel, “AHFAIEAe GT Based DB ¥ 77174
off ¥het AFGT A AT EaA)”, Meoiga g4y

A ATEAT 2
10) 8+ 91, “Group technology2l 718

%, 1981

g, g

, 1993

w9

2§87, B 7

o233 && (1) stoldla AW, 1994

#### ROTATIONAL PART ####
#it## SHAFT ####

‘ PART_NUMBER PART _NAME DGT1 DGTZ DGT3 DGT6 DGT7 DGT8 DGT10 D6TI1 DGT12 DGT13 DGT14  DGT15
1010803 SHAFT, PTO OUTPUT 2 2 B 1 1,5,6,9 B 7.8 7 3.5 2 1,L 1,2,5,6
1011710 SHAFT 2 2 7 23 P 1 0 0 57 6 79D 1
1011876 FLANGE-PROPELLER SHAFT 2 2 7 1,37 0 [ 2,4 8,A 1 8 4,9 1,2,3,5
1012363 MIDSHIP STUB SHAFT 2 2 7 247 SEP B SF 0 5 3 4Cc 15CD
1012364 MIDSHIP STUB SHAFT 2 2 7 23 SEP B 9F 4] 5 1238 0 25CD
1012395 MIDSHIP, STUB, SHAFT 2 2 C 27 2P 1B 4 0 57 36 4C 2ACD
1012402 SPLINE SHAFT 2 3 7 247 0 B 9 B 5 3 49K 2CD
1012426 SLIP STUB SHAFT 2 2 C 24 P B 9 0 5 3 49CL 2ACD
1012586 SHAFT, THROUGH 2 2 C 28 P 1B 0 0 7 3 4791 2CD
1012701 SLIP STUB SHAFT 2 2 C 24 P B 0 0 0 0 6BCL 1AC
1012729 STUB SHAFT 2 2 C 245 0 B 0 0 0 0 168 2C
1012882 SLiP STUB SHAFT 2 2 C 24 0 B 9 [ 0 0 46C 24C

i 1013615 PINION, SHAFT 2 2 C 23 7 168 0 0 0 0 CL 26C

| 1013648 DRIVE SHAFT 2 2 7 1 9P 1B 0 0 1 2 479 26C

3 1014370 MIDSHIP STUB SHAFT 2 2 C 147 5 1B 9 A 0 0 cL 12C
430-3036-04 SHAFT 2 2 C 0 CP 0 0 0 2 6 1 26D
B144-65008-00 GEAR (MOTQOR SHAFT) 2 2 C 3 5P [ 1 2,A 8 2 1 1,2,5,6
B144-65009-00  GEAR{(SHAFT) 1 4 C 2,3 9 [ 1 A 0 0 1 1,2,5,6
B144-65010-00  GEAR(SHAFT2) 1 4 C 1 0 6 1 2,A 0 0 1 1,2,5,6
B144-65011-00  SHAFT2 2 2 7 0 P 0 0 o] 5 2 0 1,2,5
B144-65012-00  GEAR(SHAFT3) 1 4 C 0 P 6 1 1,4 0 0 1 1,2,5,6

| B144-65013-00  SHAFT 2 2 7 2,4 P 0 0 0 5 2 E 1,2,5,6
B144-65016-00  GEAR(SHAFT4,5) 1 4 C 2 5PR 6 3 A 0 0 1 1,2,5,6

i B430-30018-00  SHAFT 2 2 7 2 1 1 7 8 5 23 B 26

i B430-32036-00  SHAFT 2 2 7 2 0P 0 8 0 ] 0 6B 26D

© B430-32037-00  WORM SHAFT 2 2 C 24 790P 1A 8 0 0 0 1A 257
B430-32040-00  SHAFT 2 2 7 1 790p 1 8 0 0 0 6BL 25D
B430-32043-00  DRUM SHAFT 2 2 C 2 90P 1 0 0 15 13 7BE 25D
B430-32062-00  ARM SHAFT 2 2 C 23 59pP 1B 0 0 1 26 14L 26AD
B430-32080-00  SHAFT 2 2 7 0 P 0 0 0 5 3 BL 25
B430-32097-00  LEVER SHAFT 0 0 C 1 cop 0 0 0 5 23 1L 26D

¢ B430-75018-00  ADJUSTING SHAFT 2 2 7 1 CFP 1 0 0 5 6 K 0

' B430-75021-00  SHAFT 2 2 7 1 P 0 0 4] 1.5 3 0 1,5
B430-92101-00  WHEEL SHAFT 2 2 7 1 cp 1 0 0 0 0 E 2

digit2 |digit3 |digit6 |digit7 ‘digi1.8 ‘digith digitll digit12!digit13 digitl14 |digitl5
[ — fome ] —— .

i[ Very Frequent | 2 2 P ‘ 2

" Frequent C 2 L0 0

SR s L - DR S . —

| Little Frequent 7 L34 59 101, B; A 15 023 | 14CL [1,56,CD}

Table. 2 TS code data from database & related recommendation code for SHAFT
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