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Sensitivity analysis of torque axis considering times of
load action with multiple failure modes

LIU Zhe, TAO Fenghe, JIA Changzhi
( Department of Mechanical Engineering, Mechanical Engineering College, Shijiazhuang 050003, China)

Abstract; Several potential failure modes may occur when mechanical components fail, and they have several correlation in some way. For

that the conditions of times of load action have an impact on the reliability of mechanical components. Thus it is necessary to take all the failure

modes and times of load action into account when analyzing the mechanical reliability sensitivity. Combining the order statistic theory to study the

influence of times of load action on the reliability and sensitivity calculation, and applying the probabilistic perturbation method, the research built

a reliability calculation model of mechanical components with multiple failure modes and times of load action modes using the stress-strength

interference mode. The calculating formulas of reliability sensitivity with respect to the mean and variance of random variables were derived with the

gradient method. According to the result of the torque axis reliability sensitivity analysis, the curves of reliabilities and sensitivities can be obtained

and the production can be very useful if it is extended to correlated area of machine sensitivity design.

Key words: times of load action; multiple failure modes; fourth-moment technique; torque axis; sensitivity analysis

BEA R 2 J , BRACA S X T LI 25 11
PERE BORMBOR B, HUAE 75 19l S8 o B2
— BRI E A ATEEEE A U i R
SRR, AR Bt 9 B o0 A A7 i B
TR ST 2 D T L AT B B A
PURAR G OE I AR X TR RN L i i
BATHEEMEM . RGBT TEX TR
PSSR 240 SR F W B T 3, B
I RORSZ AR K2 2 R T R PRI R G
ARG ATFENE XA BT R A ML Al AR TE

«  UWeFS EHE 2015 -10 - 11

RAFRERARE , VF 2B 7 B LA R
NG TR IRF BRAEATUAR ™ A (4 AT FEPE A AR B B 4R,
LA EERS AL At A AF A S5 A S B A X R]
FEVERT A MU AT DT 5, RO HUBO™ bl #E 4T 0]
FENERABE AT, FEAR 45 K 2 500 LRI SE 1R 2 i)
14 FRAEORE , RIS HLB™ i B BETH R Ak pe Ak
e,

J A AR 7 ) SRABCRE 7 M A ] SR
it EHEATRY, B AT LA B S RO N JE A
B A R T R R R e B R0, BIVAE ARG 1 )

EEWE : HE ARPA R YT IINH (51175508) 5 wb4s [ SRR 45 ¥T DI H (E2012506009 )
PEB R X6 (1988—) , I3, Bk = 5O, L F 524, E-mail : 12121313@ 126. com;
PR CEAFEE) 55, 808, T, 1k A2 501l E-mail : fhtao63@ 126. com



%5 4

XU, 55 - 25 TR BT PR 22 SR A 5L g Al 2R U2 A - 177 -

P HES ISR BURE S L H AT 454
MEERBEMMRECSA TRKRB AR, X
HRLS e R s 42 ) 7 Al Sk R U X — &
AT SR AR S AT RN, E R TR
WAL T Monte Carlo [ BU{E AR #8123 BT 07 351
RAE T O 2 AE vl S E A3 Hr ol Sk s A n]
SEPEIAL SR TR E RS AR Y

FEAUBR S 1 7] S bk e ey 22 7
o A AR A AE 2 T R OB U, s 1 2 a7 &
i 2 sS4 A R PT S PR ARE Y | T AT A AS 1
7 R A B — Pl 2R e S S 2 e BOR A 1) R
5, T H U R 38 = =z i) AT — 2 AR S
BCTESEA T TURP LA 14 B P 5 1 o3 b B i B
% FE AR R TR S P 11 R I R SR AT
Bl LB ER A AN B G AR B AT A AR
Fir R 3% 38 1 PR H A AR = BE AL A 2 2 IR
(DR & {1 e TR T ey A
(i) B 2% s 288 Ay 118 T AL 1 AR FH O BORT T S 1)
AL

AR SCEF X B AT YR HA 22 R s =
5 A AL A 128, 2 B 22l G At i <A
Sk L, ST REHLAR fr 22 A A5 E NS
b ) T SEPE T E AR F 5L ) ST S B B 2 e
YERIRE ) A AL AL , 76 I SE Al E R 5 1 RlAL
7L 114) 28 A5 I 28 A A FH U B AR 1 AR A A
NHLIT R 2R A A — 2 AR R IE

1 ZRIEXA NN FEE

JEAT X AETH ) e ATk RGP EERE )
R, AR v 3 7K 52 6 R 25 R ey LA A
AT ARG R G0 LA S HE Bl R i gy, Ho 4l i 17
WE 1 R, AR AR b %5 K E R I gy )
NGy o = M/W Mlr =T/W,, Kot M AL T
3900 A A AL i i 2 S R R L W
W, R A5 P AS Fib A A R, B

szi (1)
d3
V. ="l6 )

B L hasta fa A

Fig.1 Structure sketch of torque axis
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Fig.2 Equivalent series system of torque

axis with multiple failure modes
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