38 10 Vol. 38 No. 10
2017 10 TRANSACTIONS OF THE CHINA WELDING INSTITUTION  October 2017

GTAW

1 2 1 2
(1. 730050;
2. 730050)
: GTAW
GTAW
TG 409 DA doi: 10. 12073 /. hjxb. 20151120004
0
1
1-3 la
4-5
0.2~0.4 mm°*
T
(a) Wb ot Sz
R E B ZT
/.—’ N,
: 2015 - 11 -20
(51305189) ; ‘
(J201201) ; (b) I RS A
( SKLAB02015008) ; 1

Fig. 1 Principle of laser vision and sensing system
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Table 1 Welding parameters 70 Hz .
1,/A IL/A (%) I/A f/Hz  o/( mmes™")
1 160 50 30 83 3.5 0 2.2
2 144 70 44 102.66 3.5 2.1~1.0 1 2 3

3 220 60 54 146.4 3.5 3.1~2.1 N
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Fig. 4 Frequency change in stationary condition
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Fig. 5 Signals of full penetration oscillation
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Fig. 6 Frequency change in continuous condition
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Fig. 8 Surface oscillation mode in full penetration
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Fig. 7 Surface oscillation mode in partial penetration
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Detection and analysis of weld pool oscillation frequency for
continuous P-GTAW LI Chunkai' SHI Yu’ ZHU
Ming' GU Yufen® ( 1. State Key Laboratory of Advanced Pro-
cessing and Recyling of Nonterrous Metals Lanzhou University of
Technology Lanzhou 730050 China; 2. Key Laboratory of Nof—
ferrous Metal Alloys of Ministry of Education Lanzhou Universi—
ty of Technology Lanzhou 730050 China) . pp 43 —46

Abstract:  There exists a direct relationship between the
weld pool oscillation frequency and volume of weld pool. But the
detection of oscillation frequency in continuous condition is diffi—
cult. A new laser-vision method was proposed for detecting the
weld pool oscillation frequency under the condition of stationary
and continuous welding. In order to study the rule of weld pool
oscillation frequency from partial penetration to full penetration
several experiments with stationary and continuous condition were
conducted and the change mode of frequency was analyzed. The
results showed that from partial penetration to full penetration
there was a mutation mode in stationary condition. In continuous
condition the weld pool was elongated and the arc had an asym—
metrical position with respect to weld pool center which resulted
in two change mode mutation mode and continuous mode. This
characteristic of frequency can be used in sense and control of
weld pool penetration of GTAW.

Key words: laser—vision; weld pool oscillation; change

mode of oscillation frequency; continuous welding

Single welding torch coupled arc AA-TIG welding
ZHANG Jianxiao' > FAN Ding' HUANG Yong' ( 1. State key
Laboratory of Advanced Processing and Recycling of Nonferrous
Metals Lanzhou University of Technology Lanzhou 730050
China; 2. Lanzhou Lanshi Heavy Equipment Co. Ltd. Lanzhou
730314 China) . pp 47 -50

Abstract: By using the improved welding torch
arc AA-TIG welding experiments were carried out with SUS304

coupled

plate as the base metal. The differences of arc morphology and
weld shape between AA-TIG welding and traditional TIG was
compared. Meanwhile the effects of major parameters to AA-TIG
weld bead as well as the weld mechanical properties were investi—
gated. The results showed that the welding parameters including
oxygen flowrate electrode spacing and arc length had significant
influences on the weld penetration of coupled arc AA-TIG weld—
ing. Under the same total current the welding bead of coupling
AA-TIG was narrower and deeper when comparing with conven—
tional TIG welding. The weld presented better mechanical prop—
erties. For 12 mm thickness SUS304 stainless steel plate the
the weld depth/

width ratio reached 1.3. The welding productivity was improved

weld penetration of one pass exceeded 11mm

dramatically.
Key words: AA-TIG welding;

torch; weld shape; weld property

coupled arc; welding

Laser-TIG arc hybrid welding technology of 6005A alumi-
num alloy with filler wire ~ YANG Dawei' CHEN Shuhai’

HUANG Jihua' FENG Xiaosong” LU Hao®( 1. School of Mate—
rials Science and Technology University of Science and Technol—
ogy Beijing Beijing 100083 China; 2. Shanghai Aerospace Ee—
uipments Manufacturer Shanghai 200245 China; 3. CRC Qing—

dao Sifang Co. LTD Qingdao 266111 China) . pp 51 —54

Abstract:  6005A aluminum alloy which is used for high—
speed vehicle was welded by a new technology of laser-T1G arc
hybrid welding with filler wire. According to the research of hy—
brid welding process microstructure of the joints mechanical
properties fracture morphology and welding hot cracking welding
process was relatively stable and welding appearance were perfect
when laser power was in the range of 2 000 W to 3 000 W TIG
current was 150495 A welding speed was 0.4 ~ 0.8 m/min.
Welding zone was composed of columnar grains in the edge of
welding seam and equiaxed grains in the center of welding seam.
The average tensile strength of joint was about 193.39 MPa and
joint tensile strength increased with the increase of penetration
ratio. In addition the maximum tensile strength was about 205
MPa—70% of the strength of base metal when penetration ratio
was 0.7.

Key words:  6005A aluminum alloy; laser-TIG hybrid

welding; microstructure; mechanical properties

Numerical analysis model of temperature field in swing-arc
narrow gap GMAW XU Guoxiang PAN Haichao WANG
Jiayou( Key Laboratory of Advanced Welding Technology of Jian—
gsu Province Jiangsu University of Science and Technology
Zhenjiang 212003 China) . pp 55 -60

Abstract:  Based on macro thermal transfer theory and ge—
ometric feature of weld cross section the heat source model for
swing-arc narrow gap GMAW is developed after considering the
influence of arc swing geometric feature of welded joint and
weld surface shape on arc heat flux distribution. By using AN-
SYS software the transient temperature profile and thermal cycle
curve in swing arc narrow gap GMAW are calculated and their
distribution features are analyzed. The results show that the es—
tablished heat source model can reflect the moving path of swing
arc and its thermal action feature and the calculated geometry
and size of weld cross section agree well with the experimental
data validating the accuracy of the developed model. At 300A
welding current and 2 Hz swing frequency the weld pool changes
limitedly.

Key words: swing arc narrow gap welding; heat source

model; temperature field; numerical simulation

Numerical simulation of shunting in resistance spot welding
for dissimilar unequal-thickness aluminum alloys
ZHANG Yu' BI Jing® LUO Zhen'® LI Yang'( 1. School of
Materials Science and Engineering Tianjin University Tianjin
300072 China; 2. Tianjin Long March Launch Vehicle Manu-
Tianjin 300462 China; 3. State Key Labora—
tory of Advanced Welding and Joining Harbin Institute of Tech—
nology Harbin 150001 China) . pp 61 —65

Abstract:  The model of shunting in resistance spot weld—
ing for dissimilar unequal-thickness aluminum alloys 2219/5052
is established by using ANSYS software in the paper. The effect

of different weld spacing between two welds on shunting and nug—

facturing Co. Ltd.

get diameter is researched. The mechanism of shunting in resist—
ance spot welding is analyzed and a processing method for im—
proving shunting is proposed. The calculated results show that
the smaller the weld spacing is the larger the shunting is. The
nugget is not formed when the weld spacing is 12 mm. Shunting
can be diminished and improved by increasing current. Experi—

ments verify that the nugget diameter of numerical calculation a—



