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Fig. 1 Diagram of acoustic emission (AE) signals sensing
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Table 1 Factors and levels used in experiment
e FHEHRI(A)  BERTE(B) HL 1 (C)
/A s F/kN
1 11 000 0.12 3.0
2 13 000 0.16 4.6
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Fig. 3 AE signals of whole welding process for weld nug-
get formation with expulsion

N T TR RIS S B BB RE, 5T P
PR 75 R 5 < A B AR AR 2 8. 75 R AT B AR 2 11
WG IENEME. AP 4 B R AR R A 5 5
FRIUTR , AR, A5 I h A T ko {5 S 4
B AR CIRAYSRIE , BE — AT TRR(E. ek 4%
KRR RAE S T OE [ FRAEAY P R S K i Y
SVEHA P R M IR B THEL, I HLE NV KR, (RS
KRR T T BRAEL B4 o MR R A 75 A
SYIEWE(E, IX B M RoR. SR RIS 00 75 bt



21 %

fo, % . ETEMAEF LA TR B ERMR L AT k8 E R 87

PRASTHECR IE I (BB , d WK1 QI A 53R JEE A
RIVR R Y fE 2 O s B, WU A AR R
FR 500 FEE /DN | RIVRR-E R A RE A 2 i /N, m] L ]
FHFS S S AF BRI S 80 SRS THECRI IR I (L, W] 1A
XL QI Y RE 1 Y i AT BEVEAL. AR S0, B
JE SN 5 AU DL BARYE KA J el AR Y SE it o
B, BOE AR RIS A S SR T BRAE D 4. 5, S 4F
MR — H s T 4.5 R g b ke T
KK

BE A

(id

i

2,12 213

208 209 210 211
A IE] 1/

B4 BrRHECBEEHNHFTESHTEE
Fig. 4 Schematic diagram of characteristic parameters in
expulsion event of AE
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Table 2 Experiment scheme and results

o PR RERE R G N
I/A t/s F/kN
1 11 000 0.12 3.0 6.60 27.5
2 11 000 0.12 4.6 5.12 15.5
3 11 000 0.16 3.0 7.27 31.4
4 11 000 0.16 4.6 5.72 18.5
5 13 000 0.12 3.0 6.91 30.4
6 13 000 0.12 4.6 6.61 26.7
7 13 000 0.16 3.0 7.61 33.9
8 13 000 0.16 4.6 7.36 32.7
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Table 3 Analysis of variance to M value

SR WETT Moy AMES ¥hoyw SHitEF B3k

A 1.786 1 1.786 893.0 ok
B 0.925 1 0.925 462.5 o
C 1.602 1 1.602 801.0 ok

AxB 0.004 1 0.004 2.0

AxC 0.769 1 0.769 384.5 ok

BxC 0.000 05 1 0.00005  0.025

2 0.002 1 0.002
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Table 4 Analysis of variance to N value

S BEV T Moy AmES HWioy Gt F @3N

A 118.58 1 118.58 82.35 ok
B 33.62 1 33.62 23.35 ok
C 111.01 1 111.01 77.09 ok

AxB 0.85 1 0.85 0.59

AxC 50.00 1 50.00 34.72 ok

BxC 0.32 1 0.32 0.22

R 1.44 1 1.44

AN 315.82 7
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Fig. 5 Influence of welding current on equivalent weight of
expulsion
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Fig. 6 Influence of welding time on equivalent weight of

expulsion
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Fig. 7 Influence of electrode pressure on equivalent

weight of expulsion
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