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Fig. 1 Schematic of ultrasonic assisted GMAW system
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Fig. 2 Process of GMAW short circuit transfer. (a) tradit-

ional GMAW; (b) continuous ultrasonic assisted
GMAW; (c) pulsed ultrasonic assisted GMAW
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Fig. 3 Current signals of short circuit transfer. (a) tradit-
ional GMAW; (b) continuous ultrasonic assisted
GMAW; (c) pulsed ultrasonic assisted GMAW
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Fig. 4 Weld appearance. (a) traditional GMAW; (b) con-
tinuous ultrasonic assisted GMAW; (c) pulsed
ultrasonic assisted GMAW
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Dynamic characteristics analysis of resistance spot welding
CHEN Shujun, HAO
Jian, LI Fang, WU Na (Engineering Research Center of

pressure signal of aluminum alloy

Advanced Manufacturing Technology for Automotive

Components, Ministry of Education, Beijing University of
Technology, Beijing, 100124, China). pp 1-6

Abstract: Based on an information acquisition system,
the dynamic characteristics of the pressure signal for resistance
spot welding of aluminum alloy. The pressure signals of
splashing spot and normal spot are compared and analyzed in
time and frequency domains. It was found that there is a
sudden change in the pressure signal of splashing spot with
obvious characteristic frequency, while the normal spot has no
such phenomenon; The db5 wavelet is used to decompose the
pressure signal into seven levels to obtain the waveforms in
time and frequency domains and the energy ratio of detail
signals in different frequency bands. The results showed that
according to different forms and characteristics of the pressure
signal, the standard deviation of the pressure signal during the
power phase, the peak-peak value in the target level, the
highest value of the energy ratio and the number of level in the
target layer of the wavelet decomposition detail signal can be

extracted as the characteristic index to identify splashing spot.

Key words: aluminum-alloy spot welding; pressure

signal; frequency domain analysis; wavelet analysis; character-

istic index

Effect of ultrasonic mode on GMAW short circuiting
transfer and weld appearance CHEN Chao, FAN
Chenglei, LIN Sanbao, YANG Chunli (State Key Laboratory
of Advanced Welding and Joining, Harbin Institute of
Technology, Harbin, 150001, China). pp 7-10

Abstract: In this paper the influence of the continuous
ultrasonic (CU) and pulsed ultrasonic (PU) on GMAW short
circuiting transfer and weld appearance was studied. The
results revealed that the continuous ultrasonic and pulsed
ultrasonic could improve the short circuiting transfer process
and weld appearance. The effect of the continuous ultrasonic
on droplet transfer cycles was consistent with that of the pulsed
ultrasonic. The effect of the continuous ultrasonic on weld

appearance was more significant than that of the pulsed

ultrasonic. The results showed that the droplet transfer cycles

of GMAW, CU-GMAW and PU-GMAW are 86.5 ms, 79 ms
and 76.5 ms, repectively. The weld width and weld penet-
ration of GMAW is 5.06 mm and 0.361 mm. Compared with
the GMAW, the weld width reduce 0.4 mm and the weld
penetration increased by 100% in the CU-GMAW, the weld
width reduce 0.19 mm and the weld penetration increased by

67.7% in the PU-GMAW.

Key words: continuous ultrasonic; pulsed ultrasonic;

GMAW; short circuiting transfer; weld appearance

Dynamic behavior of laser scanning welding pool and
plasma  HUANG Ruisheng', ZOU Jipeng', GONG
Jianfengz, YANG Yichengl, LIANG Xiaomei' (1. Harbin
Welding Institute Limited Company, Harbin, 150028, China;
2. State Key Laboratory of Advanced Welding and Joining,
Harbin Institute of Technology, Harbin, 150001,China). pp 11-
16

Abstract: With the material of aluminum alloy 5A06,
the weld pool and plasma plume dynamic behavior during laser
scanning welding were photographed by using high-speed
photography. The character of fluidity for molten pool surface
and of plasma plume vibration were analyzed under
conventional single laser beam and laser scanning welding. The
research results showed that compared with Single laser beam,
the oscillating laser beam can greatly enhance the stability of
plasma, prolong the cycle, increase the direction of the molten
pool flow at the same time, and improve the stability. On the
whole welding molten pool surface backflow phenomenon did
not occur. Dynamic pressure resulting from molten pool flow
reduced the impact of the keyhole. The keyhole stability is

greatly improved.
Key words: laser scanning welding; molten pool;

plasma plume; keyhole

Grain growth and phase transformation in the welded joint
HAZ of TiNbV microalloyed steel ~ FU Kuijun"’, ZHAO
Jingweil, GAO Mingzez, LENG Xuesongl, YAN Jiuchun'
(1. State Key Laboratory of Advanced Welding and Joining,
Harbin Institute of Technology, Harbin, 150001, China; 2.
State Key Laboratory of Metal Materials for Marine Equipment
and Application, Anshan,114009, China). pp 17-22

Abstract: The grain growth and phase transformation

in HAZ of TiNbV microalloyed steel under simulated welding



