BRI T2E 115 B39 pp20~28, 1997. 8

® iH X

E849 ASH NG FRo)F e
Sl2FIRAe sldshy 7t

LU LR I

j =4

97d 28 2714 A

* ¥ K
AR R
)

A Fracture Mechanics Evaluation on the Fatigue Crack Propagation at Spot
Welded Aluminum Joint in Passenger Car Body
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Abstract

The fatigue crack propagation properties and fatigue life of two kinds of Al body panel
for automobile were examined experimentally by using the plate specimen and the single
spot welding specimen. The fatigue limit of spot welding specimens was lower than that of
a plate specimen. The fatigue limit was similar in two kinds of spot welding specimen.
The shape and size of crack propagation were observed and measured on beach mark of
fracture surface. The crack propagation of surface crack specimen showed almost same
tendency to that of a thick plate as almost semi-elliptical. In spot welding specimen, the
fatigue crack occurred in inside surface of nugget area was almost semi-elliptical. The
crack growth rate can be explained using equation of stress intensity factors.
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Fig. 1 Specimen geometries ; All dimensions in

mim.

Table 1 Mechanical properties and Chemical compo—

sition(% wt) of the tested materials

Tensile Yield Total Uniform
Alloy | Strength  Stress Elongation  Elongation

(MPa) (MPa) (%) (%)
TG2 | 269.7 1222 323 292
AC120 | 2353 1275 2.1 246
Alloy Si Fe Cu Mn Mg Cr Zn Ti
TG | 007 010 - 002 560 001 - 001
ACI20| 1.25 025 007 007 040 020 001 001 a
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Table 2 Spot welding condition
Total Welding Time ) )
(6 Cycle/Sec.) Welding | Welding
Alloy - Current Force
Squeeze | Welding KA N
Time Time
TG-25
2 4 24 19614
AC-120
- __P 3P _ 4P
O = Ot =yt oy T owr
HAZAYP-E HRsE 10tond] A7l F44 o

2AY7E Agatel Aozl Feld Ul
: Ao stae gas),
1Hz ~ 30Hz, 338y R=0.19] 3% A= 3}
odrh o) Wl W2 GE Ao Wel 2 AAEE
Fa7] Slated HaA] wHAeE Somme s

A4 B4 0mmi sheleh

= AgAel Fapae

o -
A,

Table 3. Specuncn dimensions and umdmon

Specimen Geometry : Nominal Stress
Specimen Stress )

\o T Tow } o e, Ratio. Remark
(mm! | tmm}* (mm) | (MPa) :

TG-C | 1] 18 . 10| 128 01 center crack
CT6S b1 8 03] 108 | 01 | single edge crack
ACC | 11810 18 | 01 | center crack
AC-S L1805 51 01 single edge crack
Nl | 1Ll ® 0| sufwe cackTO)
No. 2 1 18] 10 169 01 surface crack(TG)
N3 1|0 -] w0 | ol | st wedTO)
Nod | 1|2 0 | 01 | spot weldTG)
No5 | 1| 0| - | W70 | spot weldiAC)
N | 1|1 19 |0l | spot wedAO)
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Fig. 2 Relation between load and number of

cycles at fatigue tests.
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Fig. 3 Schematic outer appearance of fatigue

fracture.
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Fig. 4 Fatigue crack growth behaviors at smooth

‘specimen.
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Fig. 5 Crack growth rate vs. stress intensity
factor range at smooth specimen with

center and single edge crack.
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Fig. 7 Fatigue crack growth behaviors at spot
welding specimen.
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