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Forming Characteristics and Microstructure Evolution of
Ultra-Thin Nickel Base Alloys Welds by P-MPAW

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

Abstract:In order to obtain the well-formed ultra-thin nickel base alloy welded joints and there fine microstructure,
different pulse current parameters were designed based on a constant average current. The welding experiment of nickel
base superalloy plate with thickness of 100m was carried out by pulse micro plasma arc welding (P-MPAW ). The
macroscopic morphology and microstructure of the weld joint were observed with the help of the super depth of field
microscope (SDFM) , the weld forming characteristics under the pulse parameters were analyzed. The average grain size
of the weld joint center was calculated by the straight-line method. The results show that the five kinds of weld joints are
formed under different pulse parameters, and the weld pool tends to change continuously and uniformly with the increase
of the base current and pulse frequency. When the pulse current parameter is 0. 8A, the duty cycle is 30% and the
pulse frequency is 100 Hz, the average grain size of the weld center is the smallest. Therefore, a well-formed and fine-
grained weld joint can be obtained with a smaller duty cycle and base current and a larger frequency of pulse parameters
under P-MPAW.
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Table 1 ~ Chemical composition of Inconel-718 %
Ni Cr Fe Nb Mo
53.14 18.77 17.50 5.25 3.18
Ti Al Co He
0.94 0.56 0.23 A
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Table 2 Pulse current parameters

HAS /% SRER L /A WAL /A kR £/ Ha
30 0.80 4.80 1,5,25,100
30 1.20 3.86 1,5,25,100
30 1.60 2.92 1,5,25,100
70 0.80 2.52 100
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Figure 1
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Figure 2 Weld forming with 30% duty cycle

MNP 2 AT, Jok e 450 258 6 R 4 T 30 1) 52 T 5 K o
B Jo b3 R 84 DA, A6 <00 06 {0 PR WAL T B et i
BT, KRBT M AN S S B F A, d S Bt %
Ziths] . SRR SEE S R 2 A R, RAE
JikupAi ok 1 Hz F1 25 Hz BHRSEIE SR & A T A48k, 2
HHID A AR R R 0. 8 A B, Jik 4 5y
25 Hz B0 T WAREEIE S0 S BRR , 1Tk iRy 1
Hz TO0 T RS TE A ; 2GAL 0 v R Q2 2 A - —
AW AR FEL AR FH R B PR R RS B3 R — i
(ECFEL I Y B, kol 0 25 Hz 00 R SR 48T A0
ST A SRR B Lk A i I
2.3 HHSHTHMUARE

Inconel-718 BAk iy il & 4 BEAT AU RO ZH Z AN 151 3
L2 N ES I ST WARE v B S A N A 77 e 2 B 2
T, AR AR 2 9. 10 wm,
2,31 JpkvBii R AR A SO SRR 5 )

4 JEaS b 30% (JEMHHRE 0.8 A, kit oy
A0, 5,25 F1 100 Hz | AYAREE .0 RO 2

NP 4 Ca) Fros , Bkhai A< 0 Ha, RIVE 2 B 11
IR O AT 3822 B AT RS A /D e A Bl A B RR 7Y

Five kinds of weld appearance
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Figure 3 Base metal microstructure
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Figure 5 Microstructure at different base currents
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