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A Preliminary Evaluation of Reliability for Wedge Screw Nut
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Abstract: To solve the problem in the development process, the wedge screw nut products are de-

veloped to meet more complex and more demanding environment. In view of the possible failure

modes, the failure analysis is carried out with reliability evaluation process and theoretical model.

The life evaluation analysis is carried out with the performance index. The reliability evolution

method of the wedge screw nut is proposed and the evaluation results are verified through the ulti-

mate performance test and the life test.
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Fig. 1 Wedge screw example
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Fig. 2 Connection structure example
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Fig. 3 A single bolt-nut connection
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Fig. 4 Reliability evaluation research process
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Fig. 5 Wedge screw failure tree mode
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Tab. 1 Failure tree mode symbols
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Tab. 2 Static load reliability test data

wiws P anws By
T-1 88.47 WREEMTR | T-11 91.76  MRkEWTH
T-2 90  BREEMTE | T-12 88.2  IRAWTH
T-3 90.02 IRMKIH || T-13 91.9  IRMEWTH
T-4 91.26 BREEBAN | T-14 92.22 IR
T-5 87.83 BRMEMTZL || T-15 89.07  RMEWIH
T-6 90.91 IRMEKIZ | T-16 85.63  IRFEIR
T-7 89.98 WAREAN || T-17 9.2 MW
T-8 89.84 BRMEMTRL || T-18 88.55 IR
T-9 89.26 IBMEETA | T-19 89.43  WREEEE N
T-10 91.62 IRMKIH | T-20 91.8  IRMEWTH
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Tab. 3 Fatigue life test data

A FH&S S HFMRE | TSRS S AL

P-1 271300 P-6 240000
P-2 258800 P-7 187600

g —4 P-3 199600 P-8 140600
P-4 140100 P-9 204100
P-5 172600 P-10 145700
F-1 172000 F-10 115300
F-2 123400 F-11 99300
F-3 99400 F-12 103700
F-4 72200 F-13 67600

| F-5 101400 F-14 115600
F-6 74100 F-15 172300
F-7 174000 F-16 110700
F-8 94600 F-17 102200
F-9 94700 F-18 109600
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Tab. 4 Anti-vibration and anti-loose life test data

THEGS PREUIAE/ (N m) | THSGS PrEVIRE/ (N m)
V-1 44.5 V-11 39.7
V-2 33.4 V-12 24.1
V-3 29.7 V-13 35.7
V-4 33.6 V-14 37.8
V-5 48. 1 V-15 35.3
V-6 44.9 V-16 45.5
V-7 38.2 V-17 41.8
V-8 46. 2 V-18 51.5
V-9 48.2 V-19 42.9
V-10 34.6 V-20 38.7

R 35 185 2 6 1 T S A O vk A B L B
BT HR B AN A5 R, U S5 B =R H =
300000 MEA T, w50 B8 EE R 0.7, HiX
n=201F, FMHEFELERE, WA IR FEIEE
BORBR, B m=1, UL 204 & bR piss 4 fe
YR RERE R .

30000 !
In(1—0.7)[ 222 ,
R;,lexp{ n )(3oooooj }99. 40%
20

ARG A TR SR R 5K 1] 1 L 4 B 0 A7 i 20K
HUAT: 55 %= 60000 A~ 36 e 101, A AR [R] . )
THE A BT IR By F 77 i ] A6 A

60000 !
In(1—0.7)
R»uzexp|:n( (300000) }98. 80%
20

3.2.4 YAl
P2 A7 i 0 46 42 IR AL 50T 00 &R G R W 5
(B N IREr BB REHOR Z5 ) e RLE L2
FEAEAT 50 YOS . h T 82 B SR SRR X [ 1
R AL OB — U 22 3% i HLE AR 80 H ) 4% 22 5+
B B IR 2 ORI 1 BT o Y Bl e
ANWTIE R o HRORE 7 A 6 Bl 1) g A ) AE — S Y Y
D HUE RIS 2 I~ 55 5 Y- B0 R B8 bR
M. A UPR R A R RS Ho g 22 KT 3006, A
SER. o, HUAE R B K W b e R
IR R P S Z WA R B R —
ANFRFIES B, PR T i IR K LR 5. X TR
e A ] SRk A9 TSR R R -5 TR AL, g
PR T dn o IR S 0 A, RS TR U k. Bl E
PR AR AT S M B 10 ), W B AL & 1 i 3F
WAAETERN Ry =@ (2y) > 98.03%
x5 HFEFalBHE
Tab. 5 Dismantling life test data

FHH&S  REAEG QRED || FR&ES  PREEG GRED
M-1 24 M-6 33
M-2 27 M-7 32
M-3 31 M-8 27
M-4 16 M-9 50
M-5 15 M-10 50
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Tab. 6 Data of disassembly moment of sample with moment

R4 5 PRI AR/ (N m)  YREIFIHE /L 10/ %
C-1 67.2 98. 82
c-2 88.4 130. 00
C-3 65. 6 96. 47
C4 68.0 100. 00
C-5 62.0 91.18
C-6 60. 8 89. 41
c-7 61.0 89.71
c-8 58.5 86.03
C-9 58. 2 85. 59
C-10 61.8 90. 88
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