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Fig.3 Shear stress nephogram of the rivet without pre-stress
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Fig.6 Plastic strain distribution of riveting process
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Fig.9 Shear stress nephogram of the rivet with pre-stress

AERE R TE G NG BRE BETH

NN RNAN

— .,, tl H_u
...

RS RERG

| e

B10 HopkinsonfiffiEREE
Fig.10 Sketch of split Hopkinson tension bar setup

(7] < J3E Y 38 S BHLAS [ 728 SR B TN T B D R, R4
B SR T A ST D, T T G P AR R A Y, R4
JIWAE B F S T SR ISR B AT, 2 A AT
I AR AR 1 , R A AT 5 1 B I I, — 3800 AR
SRS, B — R0 Eid XA B ST B R A



72 BB EBAR

Mar. 15 2016 Vol. 27 No.03

ST AT _EAR R OSSR A 5 I A7, 7T AFRE
P TR AR AR, TR E M R 3 S AT
Rk,

Fopu () =S,E(&,(0) +¢,(0))
F:)utput (t) = SbEgt (t)

I/input (t) = CO (gi (t) - gr (t ))
Voupu ()= Coé, (1)

HH 2 Fapues Foupues Vinpu N Voupue 3 B A IER TH Y T HIE L 5
Sy» EFAC, 43 AT B R A T AR A PGS B2 AR 1P 0B B
eAt) »&,(2) Fl &,(2) 53 3R ASFHEE . RN 375 5648 ok vt
3.2 gl ieitE

MET ST UHARAE © 14mm/} B X Hopkinsonfi A4 B
AT, Ho ARSI R 1. 5m, ASHF AT, I
T RSN AT LAZZE , B U R B SE TR

BN

BN EEINE
Picture of shear test set-up

Fig.11

4 GERIEL ST

8 T TR HAA TR PR T 0 0 B R 5 3l
AR A E B9 41 - (0B i AT L, NP 1257
Pl 120 BT U] H Ay PSR E GIETHO B 1)

P P 12T DA 4, JE SR (B 0 ELAAT B DI st R v, W 4
SR PR B 75 6 B 7 5 B L, 37 LG B 97 45 S0

- - TR P B R
— T AT AR

5000 [

e D\ = —

4000 | — iR
Zz 3000 |
R
=
w2000 | -

1000 | #

0 s
0 0.2 0.4 06 0.8 1

{rF/mm

@12 ©4.0-8-FSHHMETHIZI LD D—AiBehLk
Fig.12 Shear load-displacement curves of ®4.0-8-FSH

ZERER B TR S B B Y1) 3 8 KT TN 7 B A 5 )
F1 s B BRI B AR AR S R B AV &, 5 Y] ) L3
BRABAL X B ) (3 B A — B, X I IE T 0 45 R W 4T
PERNMERRIE o R, 77 A BROTHIF S BT /Y 59 U1 ) 2V Rk
R, R T 5 L ERAE ST, B 25 Y. 7

RN RS TR N SIS N T o S
(Universal Head ) , 42 54.8mm, & J& >4 8.0mm, #1 Kl 42117-
T4E G RIIET (S RIFR ©4.8-8-UH) K5 Fo I B 77 FIA T3
&7, W e L T B 05 B SR B S BT D) B 45 2 i 5 )
FI-RLHe H Z BEATX L, AN 13 R o B B 13 W] 40, Bk &1
HAE#EM,

6000 - TR
5000 | NS m = - ﬁﬁﬁﬁj[ﬂ{ﬁﬁéﬁ%
' = LR
N
~
, 4000 | /I "
= 3000 [T A
I i
= i —
2000 [ o
: 3
1000 :
0 = ‘ L 1
0 0.4 0.8 1.2 1.6

(i F%/mm

@13 ©4.0-8-UHH#MTHNE L) H—-friSehLk
Fig.13 Shear load-displacement curves of ®4.0-8-UH
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Simulation Analysis and Test Verification of Dynamic Shear Mechanical Property
of Aeronautic Rivet

YANG Pei*,HUI Zhanrong
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: To discuss the influence of pre-stress on the rivet shear mechanical properties , the pre-stressed and non
pre-stressed numerical simulation with a aviation manufacturing commonly used rivet using the finite element software
ABAQUS were carried out. To verify the feasibility of simulation method, the dynamic shear tests were carried out by
using the split Hopkinson tension bar. The result shows that, the shear strength of the rivet will increase because of
the pre-stress. The influence of pre-stress should be taken into account when using finite element method to study the
mechanical properties of rivets.
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