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Assessment of Fatigue Properties of SPR Jointed Various Specimens
Using Finite Element Method
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Self-piercing riveting(SPR) is becoming an important joining technique for automotive application
of various material sheets and shapes. Fatigue behavior of SPR conections needs to be
investigated experimentally and numerically to predict SPR fatigue lives. The simulations of
various SPR specimens,' (Coaéh-Peel specimen, Cross-Tension specimen, Tensile-Shear specimen,
Pure-Shear specirhen) are performed to predict the fatigue life of SPR connections under different
material combinations. Finite element models of various SPR specimens are developed using a
FEMFAT SPOT SPR pre-processor. The fatigue lives of SPR specimens are predicted using a
FEMFAT 4.4e based on the liner finite element analysis.

1. A =

o AgAEe e 2 Aol AAAN ¥
5 9ol ZzxHu o £33 AFA, Ax F
o AF B I FRE HAY IHA F FopiA
BFR7t 7 H3 glen, AFAe BFFse
AE Bed dHEe ME54, FAEe 2 d
H A8 ARges agor (A 3
€ #FaATle Rl AFH F2 A QA
T8 HA ol

Ag7AA AFae ANTF2E A AN
NGRS ok2HEHo] FE AHEH Ho
ol 7= HFWL Y AHE ol F7]
8 20kW7h de d¥E Bez ¥ a2
YRR FANE AXE felskx B op= e
EAo] WAZ oy, IR A3 F=FH &
dol A Ex7F € 4 Y SPRYYE w&
AqUA BE, olF AAR] &olT AE, AY
299 g3 &4 A, adn 383 AR
W 5 F¥E AUz Qon g NI
A9 HU7RPE e AT e ok AW
& WEZ AF TFH TAY AFSst £
a3, Al ARt o] FolW. olHF

TR 5RFoz U3, FE&He] A@AY
7bed AEe] Hetel vi¢ 2ASA AL
9\1;}}4-6)

meiA & dFdAe dYdTFeA RoAgd &
Y Y NYANY F2FE R FJ254 7L
& o4 34 Add gd g3y ol ALY
H4E Tt wHtux Fo.

ro

2. SPRYE AlHES weazdE

SPR A&&3 e EAL WYty Slsld vz
4 B4 2P FEMFAT M Agtste
24y 7iol= gRle wet fiesRd g A4
% ¥ FEMFAT SPOT SPR Az #A4& &
Yyl HFHo g 4o o] SPREFT Al
He {42 2dE WA FEMFATS R
=S WA HY Fig. 13 o] SPRA
PRy FTRHoE 2UF ade YT A
A AP £, MAT_1999 &@AdA+=
A @AY 408, MAT_2 99& 687} &
|51, beam 849 @AAFE 2AY @A
9 BA FHA g RIPHd] 93 FII
o AA AFa 23A AR FEHE dFS

- 310 —



Beum clemient - ge with deflnod oolor

FEMFAT SPR prerocessor

AT 143 MAT 197
outer ronde inner

Fig. 1
quideline

Shematic of the FEMFAT modeling
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(a) Coach - Peel (b) Cross - Tension
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(c) Tensile - Shear (d) Pure - Shear
Fig. 2 Geometries and loading modes of four
types of SPR specimens(unit:mm)
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Fig. 3 Load vs. displacement plot for a CAE results of
{a) Coach-Peel Specimen. (b) Cross-Tension Specimen.
(c) Tensile-Shear Specimen. (d) Pure~Shear Specimen.
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Fig. 4 FEMFAT fatigue life for various models
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