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Study on Static Mechanical Properties of Heterogeneous Self-piercing
Riveted Joints in Corrosion Environments
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Abstract : In order to study the change of static mechanical properties of heterogenous self-piercing riveted joints
in steel-aluminium for salt and acid corrosion,dry-wet periphery immersion accelerated corrosion test was carried out
on self-piercing riveted specimens in DP590-5052 (DA). The weight loss,failure mode and static load performance of
joints at different corrosion times were analyzed by corrosion kinetics and static test. The results show that in salt
corrosion environment, the weight loss of steel-aluminium specimens (YDA) group shows an upward trend, while the
corrosion rate decreases;in acid corrosion,the weight loss of steel-aluminium specimens (SDA) group first increases
and then decreases,and the corrosion rate also shows the same trend. The effect of acid corrosion on joint failure
mode is more significant. The static strength of the joint are affected by both kinds of corrosions,and the corrosion
resistance of the joint to salt environment is smaller.
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Fig. 1 Schematic diagram of specimen structure

1.2 BHEZIER

ML 4 8 R 4 1) T Dok 3 T ] 952 52 9 s 1 A 7
JE ol S 50 A R AT R bl SE . R R 43 B
0. 6 mol/L A NaCl ¥ 1 0. 02 mol/L # NaHSO,
VR e rp NaCloy v g b iy iR 710 8 YDA 4,
NaHSO; # W &E th r) i £ /i ic 4 SDA 41, ) A i I
B S IR IR AR R E (25+2) C, TR LK E 2R A
W12 60 min, AR B 10 min, T4 50 min, &l
SEH G R g 1080 hy BURE A A 43 i S 0,360,
720 h Je 1 080 h, SEHZE A R E b Y R H
R K Pk, Jo oK S BEAT N A AT 44 AR i AE
WA 24 h BURFRE .
1.3 AR

f#F] MTS Landmark 100 24 it 3 fa] fi B4 4552 5 B
XA AT R - B D) S5, B AR R B 5 mm/ min, 78
T 7 o P A s ROF 23591 24 25 mm X 20 mm X
2.0 mm fl 25 mm X 20 mm X 1.5 mm, & &8 2=
A 3 AR .

2 “#RXL55H

2.1 Eiazmhg
TP 24 T 5 B ot % 6 95 e o V0 4
WL,
W, — W,
V="s5
ALV ORI (gem 2 b W kS
TRk B () s W0 S B A 2 () 5 S T ik
P BB (m? ) 52 2 5 1] Ch)

SRR YDA U3 Sk T Gt o e ) i 8
BB T R R S 360 h L 2E B
I 5 2010 L T 3 DR BUAR B T 1 4R 25 NaCl
VTR SR T 4 B e ik )0
KL 1) 1 AR 22 T BUR it AR 5 43 660 65 o 7
R T R (0 2 T S . R i

@)



543

o RRAF RIS T S A oh Ik W R PR RO 27

612 720 by 3 PF R A AR BB IR DR 57 R O
SR o B R B AR+ b AR T P B ok ) S AR £
JERE R AR B2 TT 2 B v i A AR Ak 2k
NaCl ¥ WS I AR JOHT 09 6 ok 7™ 497 e i S 1A T
ol i R 2 AE R R ARSI 0 el e ) Dy
1080 h IR o 5 ol sz 17 44k 5 E 47 o JB Pl R 55 720 h
IR A AR ] IR F R R

R 1 AEE IR A 4 s 2R
Table 1 Corrosion rate of specimens in different

corrosive environments

Group Corrosion Weight Corrosion rate/
number time/h loss/g (gem 2¢h™ 1)
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YD5 720 0. 800 0. 125
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Fig. 2 Failure modes of joints in different stages

of salt corrosion
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Fig. 3 Failure modes of joints in different stages

of acid corrosion
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Fig. 4 Line chart of failure load mean of joints
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