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Optimum Dimensions of Thin Walled Tube on

the Mechanical Performance of Super Stud Bolt
Yang XIAO*®, Masahiro KUHARA, Nao-Aki NODA,
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The bolts and nuts are widely used in various fields as important joining elements with long
history. However, screw loosening is easily induced by vibration and external loads, and sometimes
causes very serious accident without notice. In this paper, a special stud bolt named “Super Stud Bolt
(SSB)” is studied, which can prevent loosening effectively. Between the upper threads and the lower
threads, there is a thin walled tube which can be deformed along the axial direction so that the phase
difference is designed and SSB is developed. During fastening, this phase difference induces the
contrary forces on the surfaces of the upper threads and the lower threads, which bring out the anti-
loosening performance. In this stydy, both courses of processing and fastening are simulated, and the
relationship between axial force and displacement is illustrated with the finite element method. In
this analysis, the large plastic strains and elastic-plastic large deformation theory are applied to 4
nodes axial symmetric FEM models. Through the comparison among the results, the desirable range
of the phase difference of lower and upper threads is decided. Since the thin walled tube is the heart
of anti-loosening mechanism, optimum original dimensions are discussed in this study.
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Table 1 Effect of initial length of thin tube L
(L-L;=1.9mm in Fig.3, R=1.0mm, t=0.6mm in Fig.6)

Length of thin walled| Spring factor | Spring back  [Prevailing torque
(Elastic deformation)
tube L (mm) k (X 10*N/m) b(mm) Ts(N-m)
4.8 4.36 0.04 25.08
S 3.88 0.04 23.86
5.8 2.63 0.06 20.64
6 242 0.06 19.83
6.8 1.89 0.07 17.73

— 38 —



B A AL O RA ARV 350 5 fF AT O i~ k2 D n» T

4. Z—1R—R 48y FRIL bOBATRIZDOWT

41 HABORE L I2D1VT MEPIES O th = R
=1.0mm, JEE ¢t =0.6mm & LT, BE L 24 LEH,
“SEDIEMZETE 1. 9mm (F2 730 DAL o =0, Lom) % 5
Al b EOMATRER AR 1 & 10 (R

F 1LY, MAEOR S L % 4.8-6. 8nm & BN &
D&, FRERIBA L, A7V Ty 2 Emny
B, WG, L OIS TINDE RT3 6 2 w2
HOBIEERIML, FAHZE(a,=a,th) bENT 5.
UL, ZhooBIMCBE 59, B @igicisun
THOMEEEENRELD. 2O, K 10 2R 7 L 912,
L OB AL~ CHEAESIC I Dl ME T+ 5 2 &
LA THYIRY T MV HIETFT D, EHICLO
BN T2 A OGRS . 20 X 5 RELNG,
IR OB & L=4. 8mm 23l Tdo 5 & ¢ X

é 25 T T T T
B L=4.8mm
Q
520 ]
& 17.63kN
2 15 FI6.77kN ]
of g RS eonm [T
J 1 ] L=6.8mm
il =06
5 »-w$ Q'H | ‘ l ]
ke AFiXLVCdYAV l"‘ Vlv ‘ VAV V 1 n " L 1 n L n i 1 L
0.0 0.5 1.0 1.5 2.0 2.5

Displacement z(mm)
Fig.10 Relation between axial force and displacement for
different initial length L(R=1.0mm,t=0.6mm)

2
:25 v T T T T
“
2
2 20r 1
s
%
<151 7 14.5TkN ]
= 12.67kN
L. 12 12N
10 ‘ ; ’F ’R|g}d‘budy‘ R=0 ]
d L
ot §egen | -
L]
Fixed L 1 I
0.0 0.5 1.0 15 20 25
Displacement z(mm)
Fig.11 Relation between axial force and displacement for

different curvature R(L=5.8mm, t=0.6mm)

(c) R=1.0mm
Fig.12 Stress distribution o, (MPa) for different
curvature R (L=5.8mm, t=0.6mm, « =0.1mm)
%, 72H L<4. 8mm I B ELBRES (L-2R) 2SI ),
AU~ 5 < B BTG DS R B 72 % 70 E ORTEBE T

5.

4.2 BMABOBMEEER [CONT  HAHOE
& L=5.8mm, & t=0.6mm& LT, MhRRZLE(LS
o, —EDEMZTE 1. 9mm & G- % 72 & & o) &by
WAL OBMRA K 11 1ZRT.

K11 LY, MNHOESLEEStEZ—EELT,
M= R AL ThH, WREHOERES RS 1L O
REDRI DTN E RO O, [J 12 (287 1 O
No, DA RT. b ORI 8 O (b) DAL,
T, BT ONAZEO. Inm & 5- X 7o L & DI
SAITH D, R DS L A D & WP oD R HL A 542
ISHERBEL, W RAKEL D E, HBATOFR
WIS HERBE T SD. K11 &R 12 XY, Ko
RiX0.5mmRELEZ HND. ZDOXIC, HRHO
6 R IR ORI IRIBIC K & B E 52 5.

— 39—




958 1 Al ORGA 2RV BT B B WA O feli ) 1 D w» T

Table 2 Effect of initial thickness of thin walled tube t

(R=1.0mm, L=5.8mm)

. o ol Spring back Prevailing
Thickness of thin | Spring factor (Flﬂﬁﬁ:‘(::%m::inn) e
walled tube t (mm) | k (X 10*N/m) b(mm)
Ts(N-m)
0.8 5.37 0.05 36.98
0.6 2.63 0.06 20.64
0.4 0.77 007 7.75
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Fig.13 Relation between axial force and displacement for
different thickness t (R=1.0mm, L=5.8mm)
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