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Effect of Pulsed Micro-Plasma Arc Welding Parameters on
Microstructure and Properties for Wire Mesh Welding Spots

WANG Long, HE Jianping, WU Xin, TAO Xuyang
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract : In order to obtain good performance stainless steel wire mesh welding spots, pulsed micro-plasma arc welding
(P-MPAW ) was applied to butt welding for square hole shape wire mesh with wire diameter 0. 35 mm and hole gap 1.
25 mm. Ultra depth of field microscope , microhardness tester and micro tensile machine was used to study the effects of
different pulsed frequency, duty ratio and base value current on the microstructure and mechanical properties of wire
mesh welding spots to obtain the best combination of welding process parameters. The result shows that the welding spots
had superior microstructure and highest tensile strength of 802 MPa; The welding spots grains were gradually refined as
the pulsed frequency increase when the base value current and duty ratio are constant but transformed from fine equiaxed
crystals to coarse skeletal crystals when the pulsed frequency over 100 Hz; When the pulsed frequency and base value
current are constant, the welding spots grains are refined first and coarsened after as the duty ratio increases, and
mechanical properties of welding spots increase first and decrease later simultaneously ; When the pulsed frequency and
duty ratio are constant, the welding spots grains coarsened with the increase of base value current and gradually
decreased with the mechanical properties.
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Table 1 ~ Main chemical composition of 304
ultra-fine wire mesh %
C Si Mn Cr Ni Cu Mo Fe
0.042 0.535 1.503 18.016 9.084 0.389 0.071 S

B 1 304 R454NAB 2m 22 ) AR 2L 2R

Figure 1  Microstructure of 304 ultra-fine wire mesh
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Figure 2 Schematic diagram of cutting and

assembly of mesh joint
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Table 2 Welding parameters of ultra-fine wire mesh

e L A ok b33 e LA ik v 33 e L/ A ik o3
/% HAH W] H/Hz Lt/ % HA e #/Hz /% HAH g H/He
10 10 10
25 25 25
30 0.80 4.46 50 50 0.80 3.00 50 70 0.80 2.37 50
100 100 100
200 200 200
10 10 10
25 25 25
30 1.20 3.53 50 50 1.20 2.60 50 70 1.20 2.20 50
100 100 100
200 200 200
10 10 10
25 25 25
30 1.60 2.60 50 50 1.60 2.20 50 70 1.60 2.02 50
100 100 100
200 200 200
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Figure 3 Schematic diagram of multi-pulse

current on one welding spot

TEFEERLI N 1.2 A Rl 25 Ol 50% AAZRS, A
[F ik rp R R BRSO SUE AN & 4 Fron o 8
LR WS NER/ NIV T TN PN | AN S L e SR
J5 YK AR AR 25 Haz I, 05 T b Bk K
FI% AL 1) 200 /)N 4 iR A 20 f e T R 8 i R B
100 Hz % i ZHZ LA /INE il it o 2, 1A R i o
R 8-Fe Mttt , H-SAFM AR SR 20 00 A o ik ot
ARLEIE K3 200 Hz B, AR o 45 g i il 2200k 2 i
LINTER 6 R R A

; "it, :L_‘ :g;
RS 38 25, 00_um.
(b) #i#200 Hz

B4 REBRFIRETIEEZRARTIR
Figure 4 Microstructure of welding spot at
different pulse rate
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Figure 5 Actual pulse waveforms at 200 and 500 Hz
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Figure 6 Microhardness of spots under

different pulse frequency
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Table 3 Mechanical properties of spots under

different welding parameters

SRHEZR b Wik [
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0 713 89.5 X
25 771 91.7 X
100 802 95.3 WX
200 783 92.7  HIEWIX
30 758 85.5 BEX
70 768 84.0 IRE X
0.8 786 87.5 BEX
1.6 770 70.9 IRA X
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Figure 7 Microstructure of welding

spot under different duty ratio
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Figure 8 Microhardness of spots under

different duty ratio
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Figure 9  Microstructure of welding spot under

different basic value current
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Figure 10 Microhardness of spots under
different base value current
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