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1 5052 ( %)
Table 1 Chemical compositions of 5052 aluminum alloy
Si Mn Mg Cu Fe Cr Zn Al
0.25 0.10 2.35 0.10 0.40 0.20 0.10
2 ST04z ( %)
Table 2 Chemical compositions of ST04Z stainless steel
C Mn Si P S Cu Zn Ni
0.08 0.4 =<0.40 0.02 <0.30 <0.15 <0.15 <0.15
GS-TFL-H0KCO,
Co, : 10. 6 um;
<3%, CO,: N,: He =1:10: 20;
380 V+£10% - 50 Hz. 120 W,
=10.0 kW,
5052
(
)
« )
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Table 3 Chemical compositions of metal powder
Si Mn Mg B Zn Al
1~3 1~3 5~8 0.5~1 5~10
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2.1 Fig. 3 Sectional view of laser fusion-brazing joint
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Fig. 1 Weld appearance with metal powder without flux 4
Fig. 4 Metallograph of fusion-brazing joint zone
2 5 SEM
Fig. 2 Weld appearance with powder and flux Fig. 5 SEM of fusion-brazing joint zone
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Fig. 8 SEM micrograph of fracture surface
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Fig. 6 Tensile fracture specimens of laser fusion-brazing

joint
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Fig. 9 Metallograph of crack
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Fig. 7 Stress-strain curve specimens and 5052 aluminum ( 2156 ~

alloy 2 352 MPa 1323 ~1 421 MPa) .
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9 Fig. 10 Metallograph of micro-hardness
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Fig. 11 Micro-hardness of fusion-brazing joint
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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



