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Table 1 Results of chemical compositions analysis for 2.3
weld and base metal 4
C Mn Si S P

0.109 0.951 0.319 0.021 0.033

( 25V) 0.107 0.982 0.293 0.021 0.034

( 30 V) 0.103 0.909 0.279 0.020 0.032 « ”»
0.172 0.370 0.185 0.019 0.021

— —
10~12 V

30~32 V

1

4
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Characteristic of fusion-brazed joint between 5052 alumi-
num alloy and zinc-coated steel by CO, laser FAN
Ding' > JIANG Kai' YU Shurong' > ZHANG Jian'( 1.
Key Laboratory of Gansu Advanced Non-errous Metal Materials
Lanzhou University of Technology Lanzhou 730050 China,;
2. Key Laboratory of Non-ferrous Metal Alloys and Processing of

State

Ministry of Education
Lanzhou 730050 China) . pp 1 -4

Abstract:
come a hot and difficult problem in the field of welding. By

Lanzhou University of Technology
Welding between aluminum and steel has be—

means of CO, laser welding and brushing metal powder and flux
before welding overlap fusion-brazed joint between 5052 alumi—
num alloy and STO4Z zinc-coated steel sheets was obtained in
which the 5052 aluminum alloy was melted but zinc-coated sheet
was brazed. The microstructure in the joint and fracture features
of the tensile specimen were investigated by optical microscope
scanning electron microscope ( SEM) and universal testing ma—
chine. The results indicate that after brushing metal powder and
flux the laser absorption could be improved greatly and the re—
sultant weld appearance was sound and the zinc—coated layer was
not burned. The thickness of the intermediate layer was less than
10 wm and acicular intermetallic compounds did not diffuse into
the aluminum weld. The maximum tensile strength of the joint
was 208 MPa about 95% of 5052 aluminum alloy.

Key words: aluminum alloy and steel; laser welding; fu—

sion-brazing; metal powder

Characteristics of welding arc during ultrasound-MIG hy-
FAN Chenglei' XIE We-
State Key Laboratory of

brid welding of aluminum alloy
ifeng' YANG Chunli' KOU Yi*( I.
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China; 2. Changchun Faw—Volkswagen Automo—
Lid Changchun 130011 China) . pp 5 -8

Abstract:  In order to better understand the ultrasound—

MIG welding process

tive Co.

the arc behavior during ultrasonic-MIG
welding of aluminum alloy was investigated in this paper. The re—
sponse of ultrasound-arc was explored at different wire feeding
speeds or welding voltages. The results show that the compres—
sion effects of ultrasound-arc varied with different welding param—
eters. With the increase of wire feeding speed the compression
gradually became weaker. According to the results the analysis
of ultrasound-arc self-adjusting was carried out. Compared with
the traditional MIG welding the electric field strength and tem—
perature in ultrasonic arc were greatly enhanced and led to stron—
ger welding stability.

Key words:  arc compression; electric field intensity;

particle motion; temperature field; self-regulation

Microstructure and shear strength of high-temperature
brazed joint of Super-Ni/NiCr laminated composite using

Ni-Cr-Si-B filler metal WU Na LI Yajiang WANG Juan
( Key Laboratory for Liquid-Solid Structural Evolution and Pro—
cessing of Materials ( Ministry of Education) Shandong Univer—
sity Jinan 250061 China) . pp 9 -12 36

Abstract:  Super-Ni/NiCr laminated composite and Crl18-
Ni8 steel were brazed with Ni-Cr-Si-B high~emperature brazing
filler metal. The microstructure phase constitution shear
strength and fracture morphology were analyzed. The brazed re—
gion consisted of y-Ni solid solution Ni;B CrB and Ni;Si. The
microhardness fluctuated across the brazed region. The micro—
hardness of y-Ni substrate was 450 MPa and that of Ni;B was
650 MPa. The shear strength of the joint increased to 158 MPa
as the brazing temperature increased to 1 120 “C. The fracture
surface displayed brittle features with some shearing dimples.
Ni, B interface formed between the super-Ni and brazed region.
The joint fractured through the Ni;B interface.

Key words: laminated composite; high-temperature bra—

zing, microstructure; shear strength

Interface microstructure and mechanism of SiC ceramic vac—
uum brazed joint FENG Guangjie' LI Zhuoran' Xu
Kai' LIU Wenbo®( 1. State Key Laboratory of Advanced Weld-
ing and Joining Harbin Institute of Technology Harbin
150001 China; 2. AVIC Harbin Dongan Engine Co. Ltd
Harbin 150066 China) . pp 13 -16

Abstract:  Vacuum brazing of SiC ceramic was conducted
using Ti-Zr-Ni-Cu solder. The interface microstructure and its
formation mechanism was investigated. Scanning electron micro—
scope ( SEM) was used to observe the joint microstructure and
conduct local energy spectrum analysis. The results show that the
products in the joint interface were mainly TiC TisSi; Zr,Si
Zr(s s) Ti(s s) +Ti,(Cu Ni) and (Ti Zr) (Ni Cu) pha-
ses. The microstructure of the joint interface could be expressed
as SiC/TiC/TisSiy + Zi2Si/Zx(s s) /Ti(s s) + Ti,( Cu Ni) /
(Ti Zr) (Ni Cu). The brazing process could be divided into
five stages: physical contact between the solder and substrate
melting of solder and formation of reaction layer on the ceramic
side continuous diffusion of melted solder into the substrate
thickness increasing of reaction layer composition homogeniza—
tion ending of reaction on ceramic side and formation of hyper—
eutectic structure  solidification of intermetallic compounds in
the center of joint. The shear strength of the joint brazed at 960
°C for 10min reached 110 MPa.

Key words: ceramic; vacuum brazing; microstructure;

mechanism

Analysis of improving stability of welding technology by ap-
plying auxiliary electric field between slag and metal LI
Xiaoquan YANG Zonghui ZHAO Zhiguo ( School of Material
Engineering Nanjing Institute of Technology Nanjing 211167
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Abstract:  To improve the stability of welding technology
and reduce the post-weld repair due to defects like surface imper—
fections in key steel structure a new method by applying auxilia—
ry electric field between the slag and metal during submerged arc
welding to guide electric current was developed. The electric sig—
nal instrument was used to collect arc voltages for statistics and
analysis. The results show that the electric conductivity of molten
slag can be improved with tungsten electrode as the cathode and
the electrons are guided into the arc centre to contract the weld—
ing arc. Meanwhile positive and negative ions in the molten slag
and weld pool metal migrated to the interface and combined into
active oxides with low surface energy. Thus the wetting and
spreading performance of molten slag on the surface of weld pool
metal are improved. With the beneficial effect brought by the
auxiliary electric field the weld surface is smooth the appear—
ance of weld and especially the consistency of weld width are im—
proved. Also the welding process is more stable.

Key words: auxiliary electric field; submerged arc weld—

ing; welding processing; arc stability

Ultrasonic phased array inspection technology for defects in
friction stir welded seam YU Liang CHEN Yuhua
HUANG Chunping GE Junwei KE Liming ( School of Aeronau—
tical Manufacturing Engineering Nanchang Hangkong Universi—
ty Nanchang 330063 China) . pp 21 -24

Abstract:

was used to detect the defects in friction stir welded seam with

Ulirasonic phased array inspection technology

different thicknesss. The inner defects were precisely quantified
and represented by changing the scanning angle focus depth and
focus size of phased array. The morphology of the defects was ob—
served by dissecting the welded seam with defect signal. The re—
sults show that the inner defects can be quickly determined with
higher detection sensitivity probe. The position size and distri—
bution of the defects can be precisely detected through three
views obtained by different scanning modes. The shape and peak
value of echo signal were determined by the defect shape. The
echo signal of little hole defect was a sharp peak and the peak
value was large. The echo signals of aluminium coating and loose
defects were multiple-cluster wave. In S-scan the lightspots of
loose defect were more intensive and distributed more widely than
aluminium coating defect.

Key words:

aluminium alloy; friction stir welding; ultra—

sonic phased array; weld defect

Joint characteristics of magnesium/steel dissimilar metals
during bypass-current MIG welding-brazing MIAO Yu-
HAN Duanfeng XU Xiangfang LI Xiaoxu
( College of Shipbuilding Engineering Harbin Engineering Uni—
versity Harbin 150001 China) . pp 25 -28

Abstract:

magnesium alloy and Q235 galvanized steel was carried out. The

gang WU Bintao

Bypass-eurrent MIG welding-brazing of AZ31

results show that the technology could obtain stable welding
process and good bead appearance. The optical microscopy
high-speed cameras and tensile testing machine were applied to

observe and analyze the joint morphology droplet transfer

process and mechanical properties. It was found that the repelled
transfer of droplet in the welding process prolonged the droplet
transfer time resulting in more uniformly wetting and spreading
of droplet and integration of alloying elements in the interface.
The tensile strength reached 133 MPa about 70% of the base
material. The joint fracture occurred in the magnesium weld
displaying ductile fracture features.

Key words:  magnesium alloy; galvanized steel; bypass—
current MIG welding-brazing; droplet transfer; welding charac—

teristic

Effect of aging treatment on interfacial microstructure and
mechanical properties of Sn-Zn-Ga-Nd soldered joints
XUE Peng XUE Songbai SHEN Yifu ( College of Materials Sci—
ence and Technology Nanjing University of Aeronautics and As—
tronautics Nanjing 210016 China) . pp 29 —32

Abstract:  The effect of aging treatment at 150 °C for dif-
ferent time on the interfacial microstructure and mechanical prop—
erties of Sn-Zn-Ga-Nd soldered joints was investigated. The re—
sults show that Ga could suppress the formation of Sn-Nd com—
pound during the aging process and improve the reliability of
soldered joints. The mechanical properties of the soldered joints
further increased with the addition of Ga and Nd. The shear
strength of soldered joints with Sn-Zn-Ga-0. 08 Nd decreased with
increasing aging time but was still remarkably higher than that
of as-soldered joint with Sn-Zn solder.

Key words:  aging treatment; soldered joint; interface;

shear strength

Quality assessment using dynamic voltage characteristics in
small scale resistance spot welding of titanium alloy

ZHAO Dawei' WANG Xinyang® WANG Yuanxun' YANG
Hao' ZHANG Lei'( 1. Hubei Key Lab for Engineering Structur—
al Analysis and Safety Assessment
ence and Technology Wuhan 430074 China; 2. Nanjing Kisen
Lid Nanjing 210036 China) .

Huazhong University of Sci—

International Engineering Co.
pp 33 -36
Abstract:

scale resistance spot welding ( SSRSW) of titanium alloy was

The voltage between the electrodes in small-

collected by data acquisition system. The experiments revealed
that the dynamic voltage signal included a lot of welding quality
information. In order to demonstrate this finding and monitor the
welding quality the back—-propagation artificial neural network
( ANN) was employed to forecast the nugget diameter. The max—
imum predicted error of ANN was about 6. 5% . Adjusting and
monitoring the voltage waveform could be used to forecast the for—
mation of weld nugget and monitor the quality of welded joints.
Key words:  small-scale resistance spot welding; voltage

waveform; quality monitoring; artificial neural network

Microstructure and mechanical properties of 5083 aluminum
alloy joint by TIG welding CHEN Cheng' XUE Song-
bai' SUN Huhao' LIN Zhongqiang® LI Yang'( 1. College of
Materials Science and Technology Nanjing University of Aero—
Nanjing 210016 China; 2. Zhejiang
Litd Wuyi 321200 China) .

nautics and Astronautics

Yuguang Aluminum Material Co.



