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Fig. 1 Geometries of specimen and rivet
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Fig. 3 Load-displacement curves in different corrosive environments

M 3Ch) (o) AT, R PE PRI T 2 25030 Bt 68 ol 1) 28 A 51 108 DR 5 08/ ol T 3 7 R S ol ek, 32
S 280 A 5L SE PN B4 A 0 B R R SR I L BE S ok ) BEA T JCE BRI L N BN R AR T 0 ek O A O
ok 7 4y o DRI 8 DR AR ) ) P 458 g o S RO SRR 1 DA JB A IR 8] S 720 h IR K B i O 5 25 ol I ] 3k )
1080h W}, 52 JLF- 58 A WO IR L ¥ WE 185 B 4 Sk AT 1A B4 R S b o e 2R 0 A /0 o T R P 3 85
T R R AT I ok P T 4 S S 336 R B ol TR SR T A B ok ) B AR A Sk A S T R Sk
PR AT 45 A 14 ol s R O R A8 AR AT — LR AT

N3 AT TR A BR B X 32 Sk PN B 1 0 7R 3 BE 0 IR LA™ B . B0 P R B B R 4 Sk P B 2
Fa B K BCRE 1A BT 4R T AE R 2 B A 2 SRR, 25 JE P[] 4 360h I, X B BRI = 2 B Be 2 L
AAFAE AR PE PR 55 b B3 JE ek if 1] 2 1080h I A~ H BRI I .
2.3 EEIKRIER

R0 52 5 HE S AE VIR G T B 58 v (9 R OB AN 4 s R ROE S S 85T N AR BB . 6 M ER
ST I ot o ] A9 328, 1283k ML A o o e B8 B Al DX SRS D 71 R A ok N 1) A 360 IR A4
F3k Mg 2, BN AR N AR JT A6 B R AL, Y JE kit IA] Dy 720k F1 1080h B N AR JE ¥ Hh B 1 AR
JE 7+ AL B2 A B S 2R 28, T AR Sk 1 DX SR B @ ik TRV PR L BE S ok AT L 4k
P4 45 DB N R e 2R ) S P T ik I A A B AR (U ok S PR Ry U ) VR TR AR T T



878 Lo N % (2022 4E) 45 37 4

2 B FE R DN B . R A T Tl AT L AR TR A e T R I L R R R B AR 5 R — 2D
B o b Wbk A2 S, LS8 BT B MDA B 25 i RE AR TR M N A ) 5 T 00 fi A T B Sy 1 I

Oh 360h 720h 1080h Oh 360h 720h 1080h

M

.

Pl e ROHEFRHE F (0483 % RO

B R R B T 0 e O 5
Fig.4 Failure modes of joints in different corrosive environments
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Fig.5 Surface element content of lap joint area
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Study on durability of bonding-self-piercing riveting joints in
hot rolled dual phase steel-aluminum alloy

under different corrosion environments

ZHAOQO Tengfei, XING Baoying, HE Xiaocong, ZENG Kai, FENG Zhen

(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, Yunnan, China)

Abstract: In order to explore the durability of hot rolled dual phase steel-aluminum alloy bonding-self-
piercing riveting joints (adhesive-riveted composite joint) in different corrosion environments, the
adhesive-riveted composite joint in hot-rolled dual phase steel (DP590) and aluminum alloy 5052 was
tested by cyclic wet dry immersion corrosion test with 0. 6mol/L NaCl solution and 0. 02mol/L
NaHSO, solution as corrosion solution. The static mechanical properties and failure mechanism of the
joint in different corrosive environments were studied. It is found that in the salt environment, the
loss amount of specimen increases. But in the acid environment, the amount of specimen loss first
increases and then decreases. In the acid environment, the maximum load of the joint decreases with
the corrosion, and the adverse effect on the joint is more prominent. In the salt environment, the
maximum load of the joint first increases and then decreases, but the damage to the adhesive layer is
more serious. Moreover, the two corrosion environments have no significant effect on the failure mode
of the joint, and the rivet is pulled off from the lower plate. In the salt environment, the corrosion in
the lap joint area is more serious, and the contents of O and Cl on the surface of the upper plate
increase significantly.

Keywords: self piercing riveting; corrosive environment; static analysis; elemental analysis



