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An Optimization Design of the Insertion Part for
Preventing the Screw Thread from Loosening

Sangkun Park"”
'Dept. of Mechanical Engineering, Korea National University of Transportation
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Abstract This study deals the optimization design with the simulation based design of a coil spring inserted into
the lock nut for preventing the screw thread from loosening at the bolted joint when the high-strength steel bolt with
the property class of 10.9 is used and the screw torque of 640 to 800 (Nm) is applied. In this study, structural analysis
of assembly composed of bolt, nut and coil spring is carried out to evaluate its safety factors on the basis of the
equivalent stress with commercial finite element analysis software. And the design strategy to extract the design
improvement from these simulation results is established. An iterative process performed with the proposed design
strategy is also proposed for improving the performance of the existing design. At the proposed procedure, the feasible
design parameters using response surface method are found, and then these parameters are verified to be optimal or
not by comparing with the response values and the simulation results obtained from the feasible parameters.

Key Words : Coil Spring, Loose-proof Nut, Simulation Based Optimization, Structural Analysis

1. M2 gk $1go] A EAg. olYe 4 de WAYUS

< e A8 AFZA] Izumi[2]9}F Zhang[3] S°] S

EES VEE 745 71719 7252 A4 A AR =0 o5 32 A3 9§38 4 FAS Elo] o]2
v Ad 8424 A AHe v Lom AAS 7d Aoz ZY AL MW

I F e 842 gkl 1Yy AA F EE A E9 R E A% g B Ee] pdE] ¢

S| 2 Ao W shgo] ZhelAE AE £8 = gzl es BUF BE oS ALEsHE o]

Al A1) o3 29 A2 AFsA 2 A ANl 5 o) o) BU9] EY uhieS o] &3 o A A)

F2 Zso] WASkE AlZgloll A wj BIMsA Bt g s AdEY AYEs) thh "ot W]

T @dor 2EUE A= ol 1 Al o gtk H2 So) YEd Y 1 7)%S 4k vkl

*Corresponding Author : Sangkun Park (Korea National Univ. of Transportation)
Tel: +82-43-841-5122 email: skpark@ut.ac.kr

Received December 11, 2014 Revised February 11, 2014
Accepted April 9, 2015 Published April 30, 2015

2356



WA 29 A AR A RE AA HE%

o] 7pdtElo] ujE L 9t} tEAH o
WINDSORAFA A 718 NYLOCK 7} 9lsdl HE
3ol 1 S A FeE BEQ} - 5
7he] v s EHS WAElE = AFLEA
£ AFEEH] whitoll & wglel| FoFsta |7k A}
24 WP R AAEo] Bk sithe Wil Sl
3 Ao A 7jekEl HARD LOCKo|# #|3#%

HAAE 7 YEd BES AAgo N &
PIAA S A S AFoEA

E3 YEdA Helg 7 Fito]
. olle] NORD LOCK % VIB
ROCKS 99| tizz% E=-A Aol vls) Aja e
2 AAgoe] "X AF T 4% Fgsiths ¢
A& 7HA L gith

=9 A UES
=

2>

I rlo

L:

~N
==

[

o 1E o

o o 41 oo K ol £
X
&

_C>|L

Ko

rir

mv)

o

o

32

-,
LY
19 BN

A Sl A E ke A A4]E AL s E9
WA UERA 228s ASIe 5 A8 2a4E
(lock nut)7} At} o] ZAUEE YE YFof ~xgS
AR gl BESH 2xde] AAS Faje] BE
=85 SuAA BE9 YE 7ho] AfHAAHE) S T
A7 AlFolth & A A4 F5 AL e 2
AYE 725 7R AaZeo] AjlE UE FxE W
3 724 g SUlE S8t FxA AlEHe S

Balo] UE it gatg Axe)e] H7 d4S A7)

3= ZAolth. ANSYS Workbenchg o]&-3fo] 234
& A8 A7 HAsE A9 A AN S A
it

2. CADE2=El 2 x|

2357

3 o2 dddith ol Wyt Aol 7]uksto] 24
A skehEE "AskaL HF Ao r A et

2 A 448 EY P UE 9 BEE Fig |
s QT EY A $EOR Y 59 ~me UE
shE B0l At =

oY al
HAZAg], ojuf = AfelA A}&El
10909 3&HE 2 EI= 640 ~ 800(Nm)°1i}.
< AAR GEelA 1 o] 71|
wj o] s Altsict Fote 4 2718 A3t
T 2 Ears Hd 38 gkl 800(Nm)

& ARSEh, - A HS Y] v The e §
Hxghow dAste] E9 %5 gl

A Al AR B4 mEle] 8o mlast SR
825 ARSITE o, WL ate] EAishs 99 I
g0z Qle) APHAl aaE ARSRITE ER 58
A AEH O TS fl8l vl 2719 2 E¥E 24
& 5 gou, & dTAE ANSYS ZEgofolA
Agshs 2bs vilH B4 7lse AHEte] dldE

SRR H“ dske wa

© (d)

Fig. 1. Parts and assembly used in this paper, where the
coil spring structure is proposed for preventing
loosening
(a) nut (b) coil spring (proposed) (c) nut & coil
spring (d) assembly composed of three parts
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Table 1. Material conditions used in CAE simulation.

Part Material Property Property Values
P Young’s Modulus (MPa) 2.05e+005
bolt P Poisson’s Ratio 0.29
P Tensile Yield Strength (MPa) 1005
P Tensile Ultimate Strength(MPa) 1145
P Young’s Modulus (MPa) 2.05e+005
ut P Poisson’s Ratio 0.29
P Tensile Yield Strength (MPa) 343
P Tensile Ultimate Strength(MPa) 569
P Young’s Modulus (MPa) 2.05e+005
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Fig. 2. Loading and constraint conditions
(a) tensile force and fixed support (b) tensile
force and fixed support
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Fig. 3. Contact conditions between bolt, nut and spring
part. (a) frictional fit between bolt and nut (b)
interference fit between bolt and spring
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Fig. 4. Finite element analysis model
(a) bolt (b) nut (c) coil spring
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(c)
Fig. 5. Equivalent stress distribution
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