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Effect of Nut Height on Prevailing Torque in Screwing Process of Pitch Difference Nut

Nao-Aki Noda Biao Wang YutoInui XiLiu Kosuke Tateishi ~ Yoshikazu Sano Beifen Siew  Yasushi Takase
The authors’ previous studies revealed that the bolt nut connections having pitch difference may realize fatigue life
improvement and anti-loosening performance. However, the suitable pitch difference for improving the fatigue life is
relatively smaller than the suitable pitch difference for improving anti-loosening performance. In other words, there is
no pitch difference improving both fatigue life and anti-loosening performance. Therefore, in this paper, the effect of
nut height on the anti-loosening performance is newly considered. The results show that the most suitable pitch
difference for anti-loosening performance can be reduced by increasing the nut height. This nut height may realize both

anti-loosening performance and high fatigue strength.
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Three dimensional finite element method (C1)
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Fig. 1 Schematic illustration of the fatigue life improvement and

anti-loosening improvement.
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Fig. 3 MI2 Bolt-nut specimen A=10.5,14.0 (unit:mm).

Table 1 Material properties of bolt and nut.

Young’s | Poisson’s Yield N Tensile
modulus ratio strengt strength
o o
E (GPa) v Y (MPa) B (MPa)
SCM435
(Bolt) 206 0.3 800 1200
S45C
(Nut) 206 0.3 530 980

22 R LIAR LFFDAT B
4 1T &9 IZ(a)Fa LiAZ-aFE(Screwing process) & 7~

SR T > OB B ETOBRE T vy (F v holalis
BH) BAELD. 2oL I RRCIALBHTELD bV o &
7YY F h L (Prevailing torque) &\, By FENE
ATy NEERER SRV koo ULl & shs i LS &
HIELTALD. 2O MR Ty hOFREARBE IR %%
D, SATT Y AR MCHIDTHEfR L 7-A0E, &B
LY XRY T MV BRI TRAET AALE, = C I MLy
DI L T DIBHONE, [ DT v FoRUILaAeka
CIAENTALE, 5 E 1L, 7y MgRRG R & gt HArE
Thsd. RE~AILRURLBREZRYT. B5IRT LI
F v MEE H=105 mm & =140 mm ZHLENOEAITE N
T, IRV T MV RREETD EEDRLAATZRLIL
Bz s (K 5a), )7y MIEBZR) . LarL, T
MEENRELRDDOT, Fv MEERTAALZERC H=10.5
mm, 0=45 pm & H=14.0 mm, ¢=30 pm (ZF VN CRFRED T, 23
/oD Z ENFIRFTE 5, ERBY, BEHEE0 DR AN 6 S
W) b & LTE v F2 a OIEEZERENICONTT v
MEfRE L R T, OBRE 457 [EIEE S 2 RIS EHI L
7.

2.3 WM & HE

kL OFNCIE, A ¥R ks LT (TOHNICHI
DBS5ON) % HW, X 6 EE Y 77 > (MoS2) & v iz,
Ty MElEEE MLy T, ORRAE Yy F7E MICEHRT 5.
A XN T LT ((BR) R B BAERTES DBSON)Z V5.
6137 v bE & H=14.0mm (2317 % =0 & a=30pm D /L
7 T, & Ty Mallssn OBRTHSD. M6 OAFFITRT LD
(2, @=30um TiE, M7 T,1FK 6 OF v b 4 FERS
TR BINDIEAETD. €O, bLr T3y b &) 7 AR
SH-EDONEZTHINL, 0% —EHl%x & 5.

Prevailing torque T, appears

(a) Screwing process

Prevailing torque 7,

KRRV B BAILD ETODb)4 UR L it FE (Unscrewing
process) & Xt R & T 5. 51Fy MEE H=105 mm &
H=14.0 mm [ZBT 5 LiAZERE R U R LilfiickiT 24
UL o#EfREA Y. HORELY v FENKEITFIL, #

(b) Unscrewing process

Fig.4 Schematic illustration for (a) screwing process (b)

unscrewing process.
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Fig. 5 Screwing and tightening process of the nut when

(a)H=10.5mm, o=45um and (b) H=14.0mm, o=30um.
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Fig. 6 Variation of torque in screwing process of nut when

H=14mm, 0=30um .

(a) FEM model M12 bolt and nut
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(b) Boundary conditions

Fig. 7 FEM model and boundary conditions for prevailing torque

analysis.
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Table 2 Prevailing torque obtained by experiment and 3D FEM

kﬁ)mﬂﬁéhé.

simulation.
Nut height ' Pitch TpEXP TpFEM
H (mm) difference (Nm) (Nm)
a (um) m m
10.5 30.0 - 4.0
10.5 38.0 17.5 15.3
10.5 45.0 27.7 24.7
14.0 30.0 23.0 23.7
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Fig. 8 Prevailing torque with a nut height of 10.5mm

T e e e e L o e e e T
[ H = 10.5mm, « = 45um ]

30 F /TEXP = 27.7Nm % ]
> liiertaily St ]
25 / T,™ = 23.0Nm 3

]
&
E‘-E-
3 20 ]
% H=140mm, x = 30pm
= ]
o 13
g F T, obtained by FEM
§ 10 ;
Z
Q5
D
o b v v v v v v
0 0.5 L 15 2 2.5

Rotation cycles of the nut & (degree)

Fig. 9 Comparison of prevailing torque when A=10.5mm,

o=45pm and H=14.0mm, ¢=30um.
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Fig. 10 Relationship between pitch difference and prevailing
torque with different nut height.
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Fig. 11 Ilustration of bolt and nut with #=10.5 and H=14.0mm
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Fig. 12 Endurance limit diagram for the bolt at the bolt thread root
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