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Fig. 1 Self-piercing riveting(SPR)

equipment of Bollhoff

1 R

L1 i H&

R BT H 4Rk A 5052 814 4 (AA5052) Wik
4 T MR L AR L R VL TR R L T R YL UK 4 SR A
SRR 1 PR, PR BB T B S RS S0 . &8
MRS 110mm X 20mm X 1. 5mm, 7K 4 )8 3¢ )2 R
A 20mm X 20mm X 1. Omm, %1% E Bollhoff 2 &) 4 7=
0 H w3 4 (RIVSET VARIO-FC(MTE)) # 47 2k 4
R, B 1 R [ R i . &t 2O 56
BSOS BT BUE % K5 SMPa, fil 28 JE i
15MPa, #JE K58 10MPa, #h 3k A7F2 132, 46mm, N4
BT Smm, SVET A B RS An i 2 eos . 43 0 il 4%
AA5052-AA5052 H 8 #% 3k CAA) . AA5052-3d K B2~

AA5052 [ 8k (AN) L AA5052- M8 IR Hl-AA5052 [ 445 3k (AC) . AA5052-3 TRk 2 8-AA5052 [
NSk CAF) L TR 4 8 J2 20 A vh i S n & 3 frs
£1 MKEIBME S5

Tab.1 The parameters of metal foam materials

LR T % g/ (g/m®)

fL&/PPI WALA/ % FLEAR/ %%

LR R 280 90 =98 98
LKA 450 90 =98 98
LR R 350 90 =98 98
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Fig. 2 Schematic diagram of SPR tools
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Fig. 3 Sketch of specimen
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Tab. 2 Statistic of static failure loads and maximum displacements

K4 MTS #EHLE R 58
Fig. 4 Mechanical test system of MTS

G R A BRI
WTOEND AR EEKEOND  HEmm b2 EEKE (mm)
AA 3233.4 200. 70 [3105.9, 3360.9] 5.29 0. 836 [4.8. 5.8]
AN 3365. 6 124.71 [3286. 3, 3444. 8] 5.22 0.418 [4.9.5.5]
AC 3297.7 166. 50 [3191.9, 3403.5] 4,68 0.348 (4.5, 4.9]
AF 3300. 8 82. 46 [3248.5, 3353. 2] 4.66 0.314 (4.4, 4.9]

DU 2 32 3 9 2 B0 AR A P /DB R AR IR AA 4H (3233, AN) L AC #H (3297, 7N) L AF #H (3300. 8N)
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Fig.5 Load-displacement curves of different joints
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Fig. 6 The cross-sections of joints
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Fig. 7 Failure modes of different joints
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Study on mechanical properties of self-piercing riveted
joints of aluminum alloy metal foam sandwich sheet

LIU Yang, HE Xiao-cong, ZHAQO De-suo, XING Bao-ying

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

Abstract: Self-piercing riveting tests of AA5052 aluminum alloy metal foam sandwich sheet was
carried out to investigate the join-ability. Static properties of each group of joints were compared by
static tests, and the influnence of different kinds of metal foam on mechanical properties of self-
piercing riveted joints were analyzed. Typical joint fracture was investigated by scanning electron
microscope, and the microscopic failure mechanism was analyzed. Results show that self-piercing
riveting can realize effective connection of metal foam sandwich sheet, and the joint has good forming
quality. The metal foam interlayer improves the static performance of self-piercing riveted joint.
Among them, the nickel foam interlayer makes static failure load of AA5052 self-piercing riveted joint
to increase by 4. 1%. The failure mode of self-piercing riveted joint of sandwich sheet is the separation
of rivet from lower sheet. The fracture region of the lower sheet of self-piercing riveted joint of iron-
nickel foam sandwich sheet attached at the bottom of the rivet tail, exhibiting ductile fracture
mechanism; the rivet and the lower sheet scratch violently when the inner lock region fails, showing a
lamellar structure with delamination.

Keywords: self-piercing riveting; metal foam; sandwich sheet; mechanical properties; fracture analy-

sis



