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Study on Anti-loosening Performance of Double
Nut Joint Under Vibration Condition
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Abstract: Double nut joint is widely used in some mechanical structures. It features reliable anti-
loosening performance when getting correct tightening. In this paper, the influence of the axial
force distribution of the upper and lower nut on the anti-loosening performance is studied by the fi-
nite element simulation and the Junker test system. The research shows that the double nut joint
will show a good anti-loosening performance when it reaches the complete locking state. Consider-
ing engineering practice, the tightening process can be determined by the axial force distribution
ratio at the complete locking state.
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Fig. 1 Clockwise tightening method of upper nut
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Fig. 2 Equivalent section of bolt axial force
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Fig. 3 Bolt’s axial force analysis when the lower nut is tightened
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Fig. 4 Stages of bolt’s axial force analysis when the

upper nut is tightened
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Fig. 5 FEM of double nut connection structure
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Fig. 6 Boundary condition setting of FEM
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Fig. 7 Variation of axial force in tightening process
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Fig. 8 Contact state of bolt thread surface when it doesn’t

reach complete locking state
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Fig. 9 Contact state of bolt thread surface when it

reaches complete locking state
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Tab.1 Tightening conditions for transverse vibration simulation
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Fig. 10 Variation of axialtightening force and contact state

during transverse vibration process
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Fig. 11  Axial tightening force decay curve under different

axial force distribution
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Fig. 12 Decay rate of axial tightening force
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Tab. 2 Summary of conditions during transverse vibration experiment
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Tab. 3 Statistical results of axial pretension force after

screwing upper nut
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Fig. 13 Decay curve of axial tightening force corresponding to

upper nut with different tightening torque
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upper nut with different tightening torque

6 #it

AR SCR A BR T A7 2153 BT 1 O TR 5T T RUER
BEFE 450 bR SR BEAS [ il 1) g 4 LY ) ) R A
1 B 1 B 1Y) 52 )

Mok B, fEdr Bl fEd, BEE 1R RE X I8
B ) F, R, MimBES F, &%
TR Rl NE S /NS U - i L DY Y. - SH S U F o
PREL K B 5E 4 T EOIR A I BE 08 A B AR 4 10 B
WBOR, BAE TR BR o TR IER fAPERE, 5%
TEOBUHR R 25 40 75 21 58 A WA . 81 0 I A 5k
B 58 W AR BB Sl (F, /F &~
LD EREFETY, WA F. =F, , ., alkJy

ERE R HbRIE S F, L P2 EH
F, , (BVF, ,~F,/ 1.1, W05R A 24 il il
WU T, BRI R B T B N IR A Y
=PI ER CAE S LW E) . [ B R E
BRI E b MR RO R AR AR Y R A Bl ) F
AN RE R I B AR ) JeE IR A BR A 70 %6

&%k

(1] M. Bkt 536 [M] . dest. dbaim
A L, 1995.

(2] #tk. BECRE R IRZh S [J] . ML,
1983 (2) .

(3] RS, BURBEBEAR R R [J] . HLAL, 1990,
17 (1. 29-32.

(4] ZBAb5R . SURBHTEFM AN A [J] . HERER
BHE. 2001 (1) 13-15.

[5] HFIF. SURREPTRIRS MR Ir 585 [D] . K
H RHERA:, 2004

(6] . XTURRERFARBCR P [T] . L€HNRE,
1999 ( 2): 31-33.

(7] &%%, &EMH, KNI . SRR 0 38k 1 2
#ordr [ . & WAL, 2007, 35 (4. 113-115.

(8] &EM, BT, FEERE . UM BE BT b b B8 A% B 3
FWAT B LA BL 8w aer [J] . B P,
2009, 30 (5): 117-119.

91 XIZRIE. Bk . 45 5 Iy % SR Bk By A% RO 19 5 i
(0] . PR Tk, 2010, 26 (2): 42-43.

[10] RJ74% . XERBERGFA RIS ARG [T . BE4, 2010
(14): 175.

[11] 2R, FRE . SR LB b B 4 08 B 4 3948 I A
g8 [J] . B WAL, 2013, 41 (3): 117-119.

[12] 3T, REWN, N, % . SUREER #2544 5
Br 011 . 97 liblbe, 2016, 37 (2): 97-99.

[13] Izumi S, Yokoyama T, Kimura M, et al. Loosening-
resistance evaluation of double-nut tightening method
and spring washer by three-dimensional finite element
analysis [J] . Engineering Failure Analysis, 2009,
16 (5): 1510-1519.

[14] Junker G H. New criteria for self-loosening of fasteners
under vibration [C] . SAE Technical Paper, 1969.

[15] GB/T10431-2008 % [& £ [ i 8 52 % 5 ik [S] .
Jent: pE bR A, 2009.



