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ẁv u}= |oOv=t=w QO =Q Q}F-=D u} QDW}@ 1 |oOv=t=w Cr=L CU= XNWt =yQ=Owtv

"CU= xDW=O =Q Q}F-=D u} QDW}@ 3 |oOv=t=w Cr=L TBU w |Q=m |=yu=tR pm QO Mrt
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s=Hv= w p=tQvor w p=tQv '|}=tv '|QDt=Q=BxU pw@}=w '|QDt=Q=B wO pw@}=w `} RwD xrtHR=
`} RwD '`} RwD u} QDy@ xm OW XNWt 22nv}rQ=O � uwUQOv= |vLvt VR=Q@ uwtR;
205 OQor=@ Mrtl} QDt=Q=B Q}e u=v}t]=C}r@=k `@=D Q=Owtv "CU= |QDt=Q=BxU pw@}=w
QO MLE w C=a@ Qt pk=OL VwQ wO R= xOt; CUO x@ pw@}=w l} QDt=Q=B `} RwD w

"CU= xOW xO=O V}=tv 5 pmW
T=U=Q@ w MLE u}tND VwQ ltmx@ xOt; CUO x@ u=v}t]= C}r@=k `@=D

%CU= xOt; 8 |x]@=Q QO |QDt=Q=BxU pw@}=w `} RwD
R(t) = exp[�( t+ 174 830

1409 73 )2 187] (8)

|=yxR=@ =@ 205 OQor=@ Mrt l} QDt=Q=B Q}e u=v}t]= C}r@=k `@=D Q=Owtv 6 pmW QO
xOW xO=O u=Wv MLE VwQ R= pY=L pw@}=w l} QDt=Q=B `} RwD w �95 u=v}t]=

"CU=
nvy; |=Q=O 205 OQor=@ Mrt xm CU= u}= xOt; CUO x@ syt G}=Dv R= |m}

|=yCr=L xty uDiQo Q_v QO =@ |Q=t; C=aq]= pw@}=w p=tDL= Q=Owtv "4 pmW
"|oOv=t=w

%s} Q=O 5 |x]@=Q hQ] wO R= |a}@] sD} Q=or Q=@ wO uDiQo =@
ln[� lnR(t)] = � ln(t)� � ln(�) (6)

l} QDt=Q=B Q}e `@=D uDW=O CUO QO =@ p=L "CU= 5 |x]@=Q pO=at ,=k}kO 6 |x]@=Q
ln(ti) ?ULQ@ ln[� ln R̂(ti)] Q=Owtv sUQ =@ 'ti hrDNt |=yu=tR QO R̂(Ti)

xOW sUQ C=aq]= 'OW=@ |@U=vt `} RwD xOW ?=NDv= |QDt=Q=B wO pw@}=w `} RwD Qo =
VwQ x@ CU=Q \N l} VR=Q@ =@ 'xwqax@ "Ovvm |wQ}B CU=Q \N l} R= O}=@
y QwLt =@ u; `]=kD pLt w ?}W ltmx@ 'xOW sUQ C=aq]= Q@ 16C=a@ Qt pk=OL
17pmW QDt=Q=B \N u}= ?}W xm =QJ OR u}tND =Q pw@}=w `} RwD |=yQDt=Q=B u=wD|t

"CU= (�) 18T=}kt QDt=Q=B y QwLt =@ u; `]=kD pLt w (�)

hrDNt |Q=t; |=y`} RwD uDiQo Q_v QO R= TB 'xOW xO=O C=L}[wD x@ xHwD =@
s=Hv= w p=tQvor w p=tQv '|}=tv '|QDt=Q=BxU pw@}=w '|QDt=Q=B wO pw@}=w `} RwD xrtHR=
'`} RwD u} QDy@ xm OW XNWt 19uwUQ}|B K}LYD ?} Q[ |vLvt VR=Q@ uwtR;
QO Q_v OQwt |Q=t; C=aq]= pw@}=w p=tDL= Q=Owtv "CU= |QDt=Q=BxU pw@}=w `} RwD

"CU= xOW xO=O V}=tv 4 pmW

(MLE) p=tDL= u} QDW}@ u}tND VwQ "2"4
CkO R= |Q=Owtv VwQ x@ C@Uv OyO|t x�=Q= MLE u}tND VwQ xm |QDt=Q=B pOt
CQwQ[ (L) 20p=tDL= `@=D |Ov@pwtQi =OD@= VwQ u}= QO "CU= Q=OQwNQ@ |QDW}@
`@=D uOQmxv}y@ swO |xrLQt "OwW|t u}}aD xr�Ut |=yQDt=Q=B x@ xHwD =@ xm O@=}|t
u=wD|t xm CU= xr�Ut |=yQDt=Q=B x@ C@Uv |�RH |=yjDWt uDiQo =@ Q_v OQwt
x@U=Lt =Q `@=D stQDUm = \=kv |]NQ}e |R=Uxv}y@ |=yVwQ =} |r}rLD VwQ x@
xr�Ut C=aq]= `} RwD `@=D |=Q@ x}rw= ZQi l} p=tDL= `@=D |Ov@pwtQi |=Q@ "OQm
QO l} QDt=Q=B pOt u} QDy@ u=wvax@ xm |a} RwD `@=D u=ty R= ,qwtat w CU= R=}v OQwt
`k=w QO "OwW|t xO=iDU= x}rw= ZQi u=wvax@ CU= xOt; CUO x@ |Q=Owtv VwQ
CUO x@ u=wD|t =Q xOW ?=NDv= pOt pwyHt |=yQDt=Q=B `@=D u}= uOQmstQDUm = =@
CUO QO |oOv=t=w hrDNt |=yCr=L T=U=Q@ Qta u=tR C=aq]= |Dkw [2]"OQw;
C=aq]= pm O=OaD xm u}= ZQi =@ "O}=}@ CUO x@ T=U= u}= Q@ O}=@ L `@=D OW=@

%OwW|t xO=O V}=tv u}vJ L `@=D 'OW=@ n Q@=Q@ |Q=t; xat=H

L =
nY
i=1

f�ici (ti)R1��i(ti) (7)
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Q}t= xO=O u=Wv xDiQo CQwY |=yp}rLD x@ xHwD =@ "CU= xOW s=Hv= OQor=@ Mrt

C}r@=k h}YwD |=Q@ |Q=t; `} RwD u} QDy@ |QDt=Q=BxU pw@}=w `} RwD xm CU= xOW
QFm =OL VwQ ltmx@ `} RwD u}= |=yQDt=Q=B "CU= 205 OQor=@ Mrt u=v}t]=
xm CU= u}= xOt; CUO x@ syt G}=Dv R= |m} "CU= xOW x@U=Lt p=tDL=
w xOw@ |QDt=Q=BxU pw@}=w `} RwD =@ u=v}t]= C}r@=k `@=D |=Q=O 205 OQor=@ Mrt
|xQwO QO xm |vat u}O@ CU= u=tR =@ xOv}=Ri |oOv=t=w nvy; |=Q=O u}vJty
?D=Qt x@ Ov=wD|t xQwO u}= QO Mrt ẁv u}= u}ov=}t Qta w OQ=O Q=Qk V}=UQi
'G}=Dv R= ?U=vt `} RwD uDW=O Q=}DN= QO =@ "OW=@ u; O}it Qta |xQwO R= QDlJwm
|=yCa=U |=R=x@ =Q =y Mrt ẁv u}= u=v}t]= C}r@=k w |oOv=t=w p=tDL= u=wD|t
|@=QN |atHD `@=wD Q=Owtv x@ xHwD =@ 'C}=yv QO "Owtv u}}aD hrDNt |R=wQB
x@ \w@ Qt xm 1 |oOv=t=w Cr=L xm OW XNWt |oOv=t=w Cr=L Qy x@ \w@ Qt
xDW=O =yMrt ẁv u}= |oOv=t=w QO =Q Q}F-=D u} QDW}@ 'CU= 24OL R= V}@ C=W=aDQ=

"CU=

Q=Qk 23V}=UQi |xQwO QO xm =vatu}O@ CU= (� > 1) u=tR =@ xOv}=Ri |oOv=t=w
|xQwO R= QDlJwm ?D=Qt x@ Ov=wD|t xQwO u}= QO Mrt ẁv u}= u}ov=}t Qta w 'OQ=O

[15]"OW=@ u; O}it Qta

|Q}oxH}Dv "5
|=yQDt=Q=B R= |m} w sDU}U =} pwYLt Qy |D=P |xYNWt u=v}t]= C}r@=k
u=wvax@ O}=@ xQ=wty x]w@ Qt |=yOv}=Qi |] xm CU= |Q=OQ@xQy@ w CN=U '|L=Q]
|HvUC}tm 'Qt= u}= pwYL |=Q@ "OQ}o Q=Qk pQDvm w xHwD OQwt syt Q=}at l}
|=yp}rLD w |oOv=t=w C=aq]= |vi `H=Qt QO "O@=}|t CQwQ[ u=v}t]= C}r@=k
u}= QO "OQ=O OwHw OQor=@ C=a]k u=v}t]= C}r@=k OQwtQO |OwOLt |Q=t;
u=v}t]= C}r@=k l} QDt=Q=B Q}e p}rLD 'Ow@tm u}= uOQ@ u}@ R= Qw_vtx@ Q=DWwv

=yCWwv=B
1. failure
2. lifetime data
3. stress-strength
4. competing risks
5. cumulative mode-speci�c hazard functions
6. nonparametric analysis
7. complete data
8. scrapped Mode
9. censored data
10. con�dence intervals
11. maximum likelihood estimation
12. failure rate function
13. delamination
14. probability plots or graphical estimation
15. goodness of �t test
16. least square method
17. shape parameter
18. scale parameter
19. pearson correlation coe�cient
20. likelihood function
21. probability density function
22. Anderson-Darling
23. wear out time
24. excessive vibration
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