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Anti-Loosing Performance of Special Bolts and Nuts Having
Enhanced Fatigue Life by Introducing Pitch Difference

Nao-AkiNoda YoshikazuSano Yasushi Takase

Xin Chen Hikaru Maruyama

Huan Wang Ryota Fujisawa

A slight pitch difference is considered between the bolt and nut in this study. Here, the pitch of nut is @ um larger
than the pitch of bolt. For four different levels of @ , the loosening experiment is performed. Considering both the anti-
loosening ability and the clamping ability of the nut, the desirable range of @ is discussed. Based on the loosening

experimental results, several levels of @ are selected in order to clarify the effect of the pitch difference on the fatigue

life of bolt. The most desirable pitch difference is discussed in terms of improving both anti-loosening and fatigue life.
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(@) Contact status between bolt and nut when the nut
pitch is slightly larger than the bolt pitch (6t: The
distance where prevailing torque appears).

{, Bolt \

Bolt pitch
=2000pm

[ Nut pitch

| = (2000+a)p .

(b) Pitch difference and clearance between bolt and nut.
Fig. 1 Schematic diagram of bolted joint
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Table 1 Material properties of bolt and nut

Young's L Yield Tensile
modulus PO:_ZS;.;'I g strength | strength
(GPa) (MPa) | (MPa)
SCM435
(Bol) 206 03 800 1200
(S;ﬁf) 206 03 530 980

Table 2 Position where prevailing torque appears 6t and number of
nut threads contacted ne in equation 1.

g 8

Pitch Theoretically Crttigaeed fiostier Prevailing
. ) ne from Eq (1)
difference obtained torque
[ St(mm) (Tagianes Tp(N'm)
of nut = 8)
0 - - 0
Osmall 192 9.6(>8) 0
Gmiddlel 8.8 4.4(<8) 40
Olarge 7.4 3.7(<8) 50
Overylarge 58 2.9(<8) Fixed
" scmazs(eot) | Taw ]
1000 ] B
E f =20 » --------------------
2™ $45€(Nut) E
gm | E ® |
& g m
0

o . 4
3 wo oo X

% ociosobmdtsnnaaméomnmo.b: EN
: Straing Torque T(N*m)
Fig.2 Stress strain relation Fig.3 Relationship between

for SCM435 and S45C torque and axial force
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Fig. 4 Loosening experimental device based on NAS3350 (mm)

Table 3 Anti-loosening Performance
(*Axial force is estimated from Fig. 3)

Pitch Cycles for |Prevailing| Axial
difference SampledT (;,‘Iyrglesht]'or start torque | force*
o i PPIng loosening | (N'm) | (kN)
No.1 751 -
0 No.2 Y 876 - 0 &
No3 | [ 813 . 0 -
Gomall  "No.d 1528 =
No.5 30000 21000
tmidde | "No 6 No |_30000 | 30000 i L
No.7 30000 30000 67 14
B "No.8 30000 | 30000 57
Olverylacge No.9 - - - >70 -
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16um (Relevant deformation)
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0,000e-000

Fig.7 Equivalent plastic strain for status E in Fig.5 (a=ttmidrie)

\\“ 86um (Large deformation)
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Fig.8 Equivalent plastic strain for status E in Fig.6 ((=Cverviarge)
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Fig.11 Endurance limit diagram for the bolt shown in Fig.1 (a)

(0=0, o©=~100MPa)

1000 ———

| Endurance limit of
800 - plain specimen

00\
No.B Bolt and nut

oa(MPa)

400
i No.5~8 Crack

200 No.1~2 Broken |

n [ i i i i i i 1 i A
0 500 1000 1500
o'm (MPa)

Fig.12 Endurance limit diagram for the bolt considering nut
end effect (a=casmal, o=100MPa)
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