TREZEFE FI7TH H31E 19944 95 91

A2 FANA 71FF T 27|9A S vindA A4
Determination of Wear Limit and the Initial Setting
Position of Tool for a Machining Process
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ABSTRACT

Most of machines are physically or chemically degenerated by continuous usage. There- fore, a
preventive maintenance is necessary. Producing defects are caused by process shift in mean and
variance which are due to three types of degeneration. We develope the function of process variance
from the experimental data and determine the optimal tool wear limit and the initial setting position
of tool by considering the percent defective cost and the preventive maintenance cost.
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Kamat[8]= 9%3Q 71F &, Aty Z o) we} 71T F T Ao APHoz W3}
goa AR AAFIT T g3 AFHE AFY FASAAY HFL AFFFY WA
B3F HF o) e A dIdg AIFIFTFY RAFVE AAIFAY. Gibra[ble [8],
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7|1&e AFEL TAHEL] T TTFY nxyFo BARl F4 AT Ftolvd YA 442 W
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u(w) D wolA Y FAYA
o*(w) D welAe] FARM
P(w,uy) Dug, wellA JHE 459 AFY EFE
P(w,uy) Dol A [0, wlF3E Atold] HTEFE

Cr(Wmur) & uwelAd mtegAzxe] E3209 8
CRT(Wm,up) ¢ uold @9 vt2gd 386§, & FH2vE8
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JFEETFY vlRyFEo] g FARAY FAA UM [6], 815 FFud AP HY, ArcelusF
119 TARAL 1 @o] AdSad vy AEvT AFEAd g3t FAHE L dsde &
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<{ Figure 1 > Behavior of o?(w) with Wear Level w
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A9 viELFE wolAMeY AFE FASAHA X,x= 7HEFFFY 279X} v FFE 2R nl2 s
wWE FAEA ostd FAYA.
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ZRA4(B)7 w9t Wnol tidte) &% ¥4 (unimodal function)el A F U & &7t 2ARE F 3=
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g F 27 BUAF EFES 2GS A MEdn AA BARFE uY | 2V AF E
FE S 0% olA4e= AAdrE I anz, P(w=0)=05 A &3t urol g HAe
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Wnel d8 4G P(w=0)=05 el g8t 0< Wms Sy-urolvt, wsel 398 zag 3
Bxdd 98 YAs 0 < WnsSy-Si o] 9t

A9 AR Wil die 2479 43 7L @9 AAAFD vp2Fo] H, ol @9
utRg AELLF |1/ K)ol
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A3 EREAZ AFH7Z 3000ume] A4F (turning)N A #-&F27L st diste] 7] 30umY
235 Ae Ftold, 71etg FA}L < Table 1 >3 )

< Table 1 > Value of Parameters for Example-1 and Example-2

Parameter Value Parameter Value
St 2970 pm Ca 120000 ¥
Svu 3030 km Cr 50000 ¥
a 4 K 1 unit/um
p 0.7 Hg 3000 um
ol 50 um

[FAd44 1] 713FT9 27]4XE AT HRAZ 43 B¢

NC 71A& @39 A 2E 7/13RAY FAME 71T 79 271908 &Y B & 7}
TFTY vtRE A g AFFH FAMY AFFEAZ dAFHRE Re) dPHolBmR ur=u,
o % A} Y4

[ £2dA) 1 1049 A oA Wh=140iv, CRr(W3)=4348.2(%/ unit wear)e}t}. = &)
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Fzaqe P(Wm), P(Wn), CRI(Wn)e & < Table 2 >o] Yehiolth. < Table 2 >¢ 2

FAJNE P(Wm), CRHWn)& Wnel tste B8 #49e Be] Z3

At

< Table 2 > Results of Example-1
( CR7(Wn):x10* ¥/unit wear)

Wm P(Wm) ﬁ(Wm) CRT(Wm)

1 .00005
2 .00012
3 .00022
4 .00039
5 .00068
6 .00117
7 .00197
8 .00324
9 .00519
10 .00814
11 .01247
12 .01866
13 .02730
*14  .02730
15 .03905
16 .05461
17 07472
18 .10003
19 .10003
20 .13110
21 16827
22 216l
23 21161
24 26086
25 31543

00128
00185
00266

00647
00872
01126
01450
01793
02235
02750

03959
04718
05574

50.0047
25.0070
16.6778
12,5179
10.0282
83775
7.2118
6.3532
5.7093
5.2214
4.8464
4.6063
4.4258
4.3482
4.3802
4.4763
4.6808
4.9290
53134
5.8004
6.3503
7.0233
7.8354
8.7723
9.6907

< Table 3 > Results of Example-2
( CRr(Wn):x10° %/unit wear)

Wan wW™ P(Wmt1) P(Wmur) CRYWm,u1)
12 29929 .00162 .00047 42235
13 209924 .00211 .00058 39157
14 29918 .00263 .00071 3.6561
15 29912 .00324 .00086 34359
16 2990.7 .00409 .00103 3.2488
17 29902 .00512 .00124 3.0899
18 29896 .00614 .00148 2.9556
19 29891 .00753 .00176 2.8433
20 26886 .00917 .00209 2.7510
21 29881 .01106 00247 26773
22 29876 .01325 .00290 26211
23 29871 .01576 .00340 25818
24 29866 .01861 .00396 2.5590
* 25 29861 .02184 .00460 2.5525
26 29856 .02546 .00533 25623
27 20851 .02952 .00614 25887
28 29846 .03402 00705 2.6319
29 209841 .03900 .00807 2.6924
30 29836 .04448 .00920 27708
31 28832 .05156 01045 2.8673
32 29827 .05821 01184 2.9829
33 20822 .06541 01336 3.1182
34 29818 .07461 01503 3.2737
35 26813 .08308 .01685 34503
36 29809 .09383 01883 3.6486

[ X444 2] 712379 271948 d52 4435 AL

BAAF dt] datde] FF FFo) FolAx, vine] Frle) fzte TARF) FF FeEo
2 olEsts A%, wE AFFENEG &% 2A(W<u)RozA AA HER4E HaHY & Q

o B dAe [ $A4A 1] date 13 4540 FHEEBEA urt obd W42 AW ALoln

71el 713 €9 F§L < Table 1 >3 21},

»

A8 A AE /A viE A} FITFY HH 2IHAE (Wh, u))=(25 29861)011, £37F
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v £8 CRr(Wo, r§)=2552.488(%/unit wear)oltt. Wnolde P(Wohud)= 002 18409,
P(W5,u9)=000460401}. HA vl2@A TR 7o REHAH 27197 ul ™ 843 uf™q
g P(Wmbr), P(Wmup) 2832 CRr (Wmu1)e & < Table 3 >o] YehAgl.
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2 AT e 713F T vtESEY b ZlAse FALAY WEtd diste wdPe] AAESF
2 A&AR2HYH #Fx239 EF LG n@ugol g FIRDE AA &R, 7HEFTTY I Az
St Y 271AAE 2AHA.

FAdAE T, 7HEEFTY 27HAE ¥R HYdte A9t 25U MEFEANR AFde
B4 vEd, @4 vl FVIFPIY L P4BIW-B525W%E AAHY, HA njEdAE 4F
o2 14um—25umZ F7H9S A% + AU

A9 [ XA 2 1904, Wnol B¢ P(Wn)el @3 < Table 3 >ol49 go] 227148 &
4 2lon, < Table 3 >o] YEhR £F 1 SW,L<50 & FAAME SYE AR 9L F U
%, < Table 2 > < Table 3 >¢] HZAA B & JU=A], urd Wpol dstq =243 297
A5 g2 DARANIE Aol viEd dHvtEd FHIN LS FAAEE ¢ F Ut

2 AT olol, AFel ANTAN AW W47 A%, 4A AAAT YAl YAH AEFF
o WEsEdH FHEAHY BAF UYgds FARVYSNE FAHE DaEd gt BE
EEER LU SR EERR I R L

2%E XK

1. Arcelus, F.J.,, Banerjee, P.K, and Chandra, R, "Optimal Production Run for a Normally
Distributed Quality Characteristics Exhibiting Non-Negative Shifts in Process Mean and
Variance,” IIE Transactions, Vol.14, No.2, pp.90-98, 1982.

2. Chang, T.C. and Wysk, R.A., An Introduction to Automated Process Planning Sys-
tems, Prentice-Hall, pp.9-11, 1985.

3. Duncan, A.]., Quality Control and Industrial Statistics, 4th Ed.Irwin, pp.258-264, 488- 492,
1974.

4. Feller, W., An Introduction to Probability Theory and Its Applications, Volll, 2nd Ed.,
John Wiely & Sons, p.180, 1980.

5. Gibra, LN, "Optimal Control Processes Subject to Linear Trends” The Journal of In-
dustrial Engineering, Vol.18, pp.35-41, 1967.

6. Giglmayr, J., "An Age-Wear Dependent Model of Failure” IEEE Transactions on Re-
ligbility, Vol. 36, No.5, pp.581-585, 1987.

7. Groover, M.P., Automation, Production Systems, and Computer Integrated Manufac-
turing, Inter. Ed., Prentice-Hall, pp.199-204, 493-497, 1987.

8. Kamat, S. J, "A Smoothed Bayes Control of a Variable Quality Characteristic with Li-
near Shift,” Jounal of Quality Technology, Vol.8, pp. 98-104, 1976.

9. Manuele, J, “Control Chart for Determining Tool Wear,” Industrial Quality Control,
Voll, pp.7-10, 1945,



98 ox=7

10. Pandit, SM. and Wu, SM., Time Series and System Analysis with Applications, John
Wiely & Sons, pp.307, 490491, 1983.

11. Quesenberry, C.P., "An SPG Approach to Compensating a Tool-Wear Process,” Journal of
Quality Technology, Vol.20, No.4, pp.220-229, 1988,

12. Schneider, H.,, Colm O’Cinneide, and Tang, K., "Optimal Production Process Subject to
AOQL Constraint,” Naval Research Logistics Quarterly, Vol.35, No.3, pp.383-396, 1988.

13. Shanker, K. and Kumar, P., "A Deterministic Repair Model for Goods-Producing Equip-
ment,” ITE Transactions, Vol.16, No.3, pp.240-247, 1984.

14. Sule, D.R. and Harmon, B., "Determination of Coodinated Maintenance Scheduling Fre-
quencies for a Group of Machines,” AITE Transactions, Vol.ll, No.l, pp.48-53, 1979.



