Sty AUSEs A A 28 H 103 pp. 1204-1209

October 2011 / 1204

—

SPRZ HEAE 0|8

ournal of the Korean Society for Precision Engineering Vol. 28, No. 10, pp. 1204-1209

ot O|SME HE L=}

Fatigue Assessment Using SPR and Adhesive on Dissimilar Materials

UEE 'S, AE, BN 0N, e

Tae Hyun Kim"*, Jeong Suh?, Hee Shin Kangz, Young Shin Lee® and Chun Dal Park'’

1 77| A &
S87|H A4 (Department of High Density Energy Beam Processing & System, KIMM)
SHistn 7|AHA S& 2 (Mechanical Design Engineering, Chungnam National Univ.)

2 BFPe TR Y
3

EATY AU 2EI| £ MHE] (Die & Mold Technology Center, DMI)

< Corresponding author: taehyun@dmi.re.kr, Tel: 053-608-2164

Manuscript received: 2011.5.12 / Accepted: 2011.7.4

In this study, fatigue life is evaluated by comparing with lighter car body through the experiment
on SPR joints. An experimental activity on sheet metal samples of Aluminum 5J32 and Steel
SPRC440 has been conducted to achieve better understanding of the process. In addition, SPR
joint used less than the existing Spot Welding improves joint strength and fatigue life is evaluated
by using SPR and adhesive joining Hybrid. Joining(bonding) strength and fatigue life on SPR and
Hybrid (SPR + adhesive) are evaluated throughout the experiment. With joining strength than
20 % of the aluminum material, dissimilar materials has improved over 2 times as large as the
strength In case of dissimilar materials, the fatigue life of aluminum is increased by 1.6 to 2.5

times as large as the life.
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Fig. 1 Process of self-piercing rivet joining
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Fig. 2 Procedure of adhesive bonding
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Table 1 Chemical composition of SPRC440, Al 5]32, Rivet

Chemical composition (%)

Materials C Si M P Mg
SPRC 440 | 0.08 0.02 1.38 | 0.017 -

Al5]32 - 0.11 0.005 - 5.68
Rivet 0.46 | 0.045 | 0.446 | 0.013 -
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Table 2 Mechanical properties of SPRC440, A15J32

Mechanical properties

Materials Tensile Yielding Elongation

strength(MPa) | strength(MPa) (%)

SPRC 440 457 314 34

Al5J32 285 130 33
AR FAL Fig 3 7 o] AWHOT ALE
He AA7] olSAHMeR JFE 100 mm, A& 30
mm ]l FAE 1 mm 1 A7 APME}

rlo

Ao ARE3 Ul WA, 4L 44 43,
8.7mm ©]il, ¥O]= 5.5mm 2 OFFHEAL 0 48
oty A=RE oFd(zinc) TV H FHE =¥ (carbon
steel) ZA] 74 T (vickers hardness)= 450~500Hv ©] t}.

287
«—

SPR Iﬁ.ﬁmm

J >
1 48

—

70 mm ] 30 mm ‘ 70 mm

Length(100 mm)

e

;Width(so mm)

Fig. 3 Specimen geometry and dimensions for lap shear
tests
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Table 3 Experimental process of SPR joint specimens

Joining Material Thickness(mm)
Class

methods | ypper | Lower | Upper | Lower

A SPR Al5J32 | Al5J32| 1.0 1.0

SPR SPRC440 | A15J32| 1.0 1.0
Hybrid

C (SPR+ Al5J32 | A15J32] 1.0 1.0
bonding)
Hybrid

D (SPR+ | SPRC440 | A15J32| 1.0 1.0
bonding)

Fig. 4 Configuration of SPR system
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Fig. 5 Lapped joint specimens results after tensile test
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Fig. 7 Typical failure modes of SPR joint
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Fig. 8 Fracture modes of adhesive bonded joint
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(b) Hybrid
Fig. 9 Fracture shape of SPR and Hybrid
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