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Development and Application of SPR in Integrated Body Die-casting Parts

LIU Fushu, HUANG Xiang, WAN Li, LIN Yun, AN Zhaoyong, ZHONG Yuyi
(Guangdong Hongtu Technology Co., Ltd., Zhaoqing 526108)

Abstract: In the production of new energy vehicles, self-punching riveting (SPR) connection mode is widely used in
the connection of integrated body die-casting parts with other components. Cracks and interlock values commonly
occur during SPR connection, weakening the body strength to a certain extent. SPR riveting of integrated high strength
die casting aluminum alloy was investigated, and the main factors influencing the riveting quality were explored and the
rules were summerized. The results indicate that the rivet crack and interlock value are related to the elongation, depth
of bottom mold cavity and length of rivet. Under constant riveting condition, crack is hardly observed in the shallow
bottom mold, which is the same in the shrot rivet under given depth. Interlock value in riveting with long rivets and
deep bottom mold cavity is greater.
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Fig.1 Process flow chart of SPR riveting
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Fig.2 Quality index of SPR
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Tab.l Indicators of interlock value quality

b TR
T3k B Hy, —0.5~+0.3 mm
¢5 mm HE] HGHE (L, +Lg)/22=0.4 mm
OAR > 1.5 mm R A 4 AR L,=>0.2 mm
A5 TXXX RGN G 4 AR Lg=>0.2 mm
5 mm BIE] HAHE (L +1Lg)/220.2 mm
ORMA<<1.5mmi&4, L,>0.1 mm
AW IXXX RINR A4 Lg=0.1 mm
(L, +L/22=0.2 mm
¢3 mm HET B A L, =0.1 mm
Ly=0.1 mm
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Tab.2 Minimum thickness quality index of residual material
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Fig.3 Bottom crack morphology of SPR riveting point
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Fig.5 Riveting effect of bottom molds with different depths
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Fig.6  Riveting interlock values of bottom mold with different
depths
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Fig.7 Riveting effect comparison of different rivet lengths
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Fig.8 Riveting interlock values for different rivet lengths
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Tab.3 Effects of buffering speed on riveting cracks

RNEL mpaon

i ] B/ mm

W

L,=0.547
Lg=0.503
T,,=0.649

0.18

L,=0.592
L=0.633
T, =0.735

L,=0.502
Ly=0.531
T, =0.762

L,=0.571
Ly=0.563
T, =0.634

L,=0.553
Ly=0.533
T,,=0.720
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Tab.4 Effects of riveting speed on riveting cracks

H o . "
MRS areonis i 4 /mm
L,=0.583
11 L,=0.663
T,.,=0.835
L, =0.463
18 Ly=0.556
Twin=0.765
L, =0.656
25 Ly=0.644
Tin=0.925
L,=0.656
35 L,=0.446
_ T, =0.629
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Tab.5 Effects of holding time on riveting cracks

AR o -
B e B /mm
L,=0.611
0.3 Ly=0.504
T, =0.605
L, =0.506
0.6 Ly=0.561
T, =0.354
L,=0.587
1.0 Ly=0.594
T,,=0.672
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