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Study on Stiffness of Bolt Joints According to Pre-load
**o|Rf &t StEfS ', AR L ASEL o|FHE!
* %] H. Lee(jachak76 @kimm.re.kr)*, T. H. Ha' , Y. J. Kim!, D. H. Kim*, C. H. Lee’
P AT 2R WA 2E AT

Key words : bolt joint, stiffness, pre-load, precision

1. MB of glom HE<] HAo] WHE AAY] U= T/t A

F2A7A, =R g gaZge] Ax gy, 54 g ez gdo] 7t
53 2 aAYNE VAES B2 dER A tx2E -~ D
52 BE AF, 84, A A WAS AMgete] Ads -
ojgith. AFRe Aol AA A Fule HH EA| P SR
T AFE vAERE AA VA e 54 58S 489
AFal7] SsiAe AFEo 548 dofste] A3t 3l : S
w2 Qg3 JAS Lofopyt ). 53 BE AFPRE W Momber1 NS\
Vg gl AHgEe 148 AN E 1HEEE 878 E L Dy
A 714 o] 54 5EA4S #oete] AUEE oS53 Member2
7] fEiME AAE, upEE, vdy As 58 e 4 LB\
3t Ao o Fe] saqdn. fFaaisAy A9 W
HE ol gste] Al BEAFN O S AT 5 AA
W fEes dae] A BE AFEE A mdy
st Aol Wil BES BE 9 Alolo] H4dk A
Aol WAt o] o] oj# Y ALte] o]Hrt 539 (a) Idealization of pressure cone as for bolt joint
AA 71AGRIE A 8] AsiAE e AFEY B
S At Alzte]l aEo] dAH o R Ago] oyt AY
A kS o] g8k A9 BE FTHO BE A o
mH oz Hgd 5 Qe AL i) A€y Ko

EE ZA3H= 3A Figl & 7Eo] through hole 2} blind K,
hole = FEf7} 71 wWol] o] &% glom Unkx oz 7 K
7R 71A AH] AAS FEM & o] &3te] s E A9
SRR} Fo] gd ngE FEoE JMHSA S F
= A9 grielr), AW nAAEsF a7 = T
Z1A, WA Aejel gaZeo] Az Anle] A9 o3k (b) Equivalent stiffness of bolt joint

FH|
7H8E FEMEIA Al 2 @aks E A
Fig. 2 Bolt joint stiffness by theoretical method
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(a) FEM model (b) FEM analysis result(400N)

(c) Cross section view of FEM analysis result(400N)

Fig.3 FEM model and analysis result of bolt joint
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Fig.4 Force zone variation with respect to pre-load

4 pEe 4 94 ¥
2 E@bsse 49e B

F9E Hel= vASE «
A dE e ek FEM s S Eal Al # 2k member 9
A7) W] wE A 9 d9e |44 72 e A
o dekEr
=7

AT AR STFEREVIE T Y] 48] Y
AH] iz 54 dS AlEdely el Ads ek
Fyth

Hn2s

1. J. G. Williams, R. E. Anley, D. H. Nash and T. G. F. Gray,
“ Analysis of Externally Loaded Bolted Joints: Analytical and
Experimental Study”, International Journal of Pressure Vessels
and Piping, 86, 420-427, 2009

2. T. F. Lehnhoff and B. A. Bunyard, “Effects of Bolt Threads on
the Stiffness of Bolted Joints”, Journal of Pressure \essel
Technology, 123, 161-165, 2001

3. A, MAE ete, “BEAFTIL e F2EY #3
84 2dy 94 AFEA 1S ﬂlfﬂﬂﬁlff}ﬁll&%@, 20

1854-1861, 1996

560





