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Fracture Characteristics of the Resistance Spot Welded Joints
by Acoustic Emission
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{ ' Abstract I

In this paper, the acoustic emission(AE) behaviors were investigated with single- and 2-spot resistance spot welded
SPCC specimens, Test specimens were welded horizontally and/or vertically according to the rolling direction of base
metal in 2-spot welding. In the case of 2-spot welding, when tensile-shear test has below amplitudes: crack initiation
50~ 60dB; tear fracture 40 ~50dB. And when cross tensile test has below amplitudes: early stage 75~ 85dB; yielding
point 65~ 75dB; post yielding 40 ~60dB; plug fracture 70~80dB or 90~ 100dB. Also, from the b-value that is
slope of AE amplitude, we knew that there are lots of low amplitudes if b-value is big(i.e., tensile-shear specimen—>tear
fracture or shear fracture), and there are lots of high amplitudes if b-value is small(i.e., cross tensile specimen—>plug
fracture). As the results of fracture mechanism analyses through AE amplitude distributions, change of the b-value
represented fracture patterns of materials. Correspondingly, low amplitude signals appeared in crack initiation, and
high amplitude signals appeared in base metal fracture. We confirmed that these amplitude distributions represented

the change or degradation of materials.
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Fig. 1 Configuration of test specimen(unit:mm)

Table 1 Chemical composition of SPCC(wt.%)

c | si

Mn

S

P | Al

0017 |

0.16

0.006

0013 | 0.042

Table 2 Mechanical properties of SPCC

Yield strength | Tensile strength Elongation
(MPa) (MPa) (%)
203 320 451
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Table 3 Resistance spot welding cycles at 60Hz

Squeeze Heat or Hold Off
time weld time time time
(cycle) (cycle) (cycle) (cycle)

5 10 3 3
AY 449 B SPCC HEY FAZF Imm¥Y 0 &
Aye] $H271L 7192 4.0KN, HRe) A7) 15kA, A

7t 10cycle/60Hzo |t} B2 dFo A& 7hh=lS 3.59F 4.0kN,
A9 A71E 14, 15 9 16kAR AAF9 )
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Vi O]xkx-]ri}/\]f;lru];,]. A]x}_&] o] X}}\]énhéoﬂ 134

ﬁ [e] i Z_}—
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& Wjgstgon), 27k9] 3] (pitch)= KS R 9204%'¢] u}t
2 17mmZ 3}t
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Fig. 2 Schematic illustration of tension test

3. A8 Zu o u¥
HEHOE AT PREL AF FL UF 30l 44
T AL, SR HPF] B2 AET & YRS 87
A7} olgol e, et ARRE R AP A
chol £ H834= 497} o W) 2ol olsfe 54
& B3] Sistel FAo] Hoke AR-HUABE TP

o 4A% ARAFLS sl



SR S| HIE S =

hital

Vol.16 No.2 2007. 4.

3.1
A8k

THCHAE 74 EY

HEAAA 716} A F o] dfste] 273384 ¢
g2 188 of L7u), 48839 Hdjstg 14
S o 3.092 359 F7F §4 A(spone) Ao
HEeHA o Ao et ol A3 4 A 7]
A 420 TUE Ao WA AFTE F7047])E Aol
Ao SAAAY S48 ZHolA A= uighasiA] o
e AUzttt B3 Uzlo) WY Feof uet U3 5

<]
zo

L

(a) tear fracture

(b) shear fracture

(¢) plug fracture

Fig. 3 Fracture patterns in spot welded specimen
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