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A Study on Failure Mode Analysis for Reliability Assesment of Machining Center
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ABSTRACT

In this study, a failure mode analysis of CNC machining center is described. At first, the system is classified
through subsystems into components using part lists and drawings. The components failure rate and failure mode

analysis are performed to identify the weak components of a machining center with reliability database. The failure
probabilistic function of mechanical part is analyzed by Weibull distribution. The Kolmogorov-Smirnov test is also

used to verify the goodness of fit.
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Fig. 2 Histogram of components failure
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Table 1 Components failure rate and failure mode

Components Faiture Failure Mode Failure Mode| Modal
P Rate Probability |Failure Rate
Worn 30 080
Sticking .10 .027
- Loss of lubrication 06 016
Bearing 266 [Contaminated 03 008
Scored 02 .005
Others 16 .043
Unknown 33 .088
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Fig. 3 Histogram of modal failure rate
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Table 2 Claim data of vertical machining center

MEA2F Claim @4
. | 2% 959 HEoE A8 25H
TES T aE oz 3w
zE0% A 48T
ap | M°l9 £E0E A€ A8UY

2¥9E FEE

ATC ATC Arm #3234

Zt B 9y g Fexo)lE WMB & &
Y48 E BE AFE7}

FEYT FFEV}

g

Qo T uFreHfae] A F £9d%t
¥ 2 FEE AA A9 g EBE

A4 AF dehtn e e A F Yo
grd 29 dolge] NEFY DAt} B
dolezt dckel o J&e nPReANE £
F g Aelnk.

4. 1FE g5 o

Jw

4.1 MM dojg 2|

-1012-

AB7A EAVNAE FEEE ERFn /&9
21844 dlo]E ¥ o] ~(NPRD 95, FMD 97)E< ujgk
oz FANAY nREE YL Y5t 74
5 28 g e oA R Ao
Ao gleER Ao gL JE9 dolEHolA
A8E TEAT A7) g RE) diHE A
4 Aldolv A/S Hiolelgt 22L& AAHoHE o
85t g & A58 olE dolEMolx
g}t of ghrl

IZE Fre Fu9 U, O FA9 g9
W% 1Y DA aPgnzee] #AE Ve
o AHAAFEANAN MG F8F Adeltt. nAE
Fre oY BE¥geHd o ASF
(Exponential)®- 3, 9}o]E(Weibul)2 X, AT
(Log-norma)# ¥, ZvHGamma)® X $o08 FHY
g ok WAt BEo) AS NFEEXE MY F w2
Ao 2¥A o, 7I&e A7AR A #
59 IFE F7E Yo|EEXY gFAFEE}
1% HEg 7 & BAlslE Aoz ey

Z GEEIEY EFEL FH ¢ 5% (Maximum
likelihood method)oj\t & A2} ¥ (Least square
method)& ©]&3A FA3H, g ¥ HIEE
V4371 918 Kolmogorov-Smirnov ZA A oL} 42
BEE o] 83y dF £X9 HPEE wAFh

NAFZFY 34 n%o] o7tz e Azt
o] 41 #A dolEHo T} oy @x 2 A
gdd dolHE 7M1 nZE FFE o Fstoof
og A g FEEXIFE MR Ho)
¢ Fasich B Ao A4 AQe A
EE #AY 13|y dHolHE o83ty Hu} A
& 1BE YFE dEZste TeaNS FE U
dAoln, WA ol Y Wy HE AlAE 49
3712 o

42 2ol 2% 8¢ 54

o) FEREEF F Weibull T5E EE]
NYLEYTE BAY 4 o gPusd uit
2712%, Suwtn nR RS BoE & 9o
ng Y md2A g 2F AFg . go)E
Exo] B4 g45L 4 ()~3)3 2ok

GELUEFT: ﬂt)=-§(—t)ﬂ_lexp[—(—;")ﬂ] (n

7
N RO = exp ()] @
nggws an=L£(4)" 3)

Table 301 #|o{g o g dHolel& eI



1 o] I o]y HolEE 7HA 2 golE X F
g AU 25 FHAFE Table 49 2h
Table3 Bearing life data (hours)

Failure No. Failure time
1 16,000
2 34,000
3 53,000
4 75,000
5 93,000

Table 4 Estimated parameters of Weibull distributions

Parameters { Values
Scale (n) 63642.4
Shape (B) 1.490
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Fig. 4 Weibull probability plot
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