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1 mm AZ31B (125
mm x 50 mm) 60 g/m’ (125
mm X 50 mm) 1.6 mm  AZ61
1~ 3

1 AZ31B ( %)
Table 1 Chemical compositions of AZ31B Mg alloy sheet

Al Zn Mn Si Mg

2.5~3.5 0.5~1.5 0.2~0.5 <0.1

2 ( %)
Table 2 Chemical compositions of galvanized steel sheet

C Mn Si P S Fe

0.12 0.39 <0.3 0.03 0.025

3 AZ61 ( %)
Table 3 Chemical compositions of AZ61 Mg Wire

Al Zn Mn Cu Mg

5.8~7.2 0.4~1.5 0.15~0.50 <0.05
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Fig. 1 Schematic diagram of welding device

4
Table 4 Orthogonal experiment level and factors
A B C
v;/( memin ") t/s D/mm
1 12.5 0.6 6.0
2 13.0 0.8 8.0
3 13.5 1.0 9.0
2
5 N
13. 5
m/min 1.0 s 9 mm;
2.1
2 ( cold metal transfer CMT)

5
Table 5 Input parameters and output characteristics of or—
thogonal array

1 2 3

A B C F/kN
1 1 1 1 1 1.76
2 1 2 2 2 2.51
3 1 3 3 3 2.36
4 2 1 2 3 2.56
5 2 2 3 1 2.74
6 2 3 1 2 1.65
7 3 1 3 2 3.12
8 3 2 1 3 1.74
9 3 3 2 1 3.06

Fig. 2 Welding appearance

2.2
3 / CMT

3a

3b

(b) RBECT R B R AR

3
Fig. 3 Macrostructure of different process parameters
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13.0 ~13.5 m/min 0.6 a-Mg  MgZn . 3 2
~0.8s 6 ~8 mm a-Mg  MgZn .4
6 a-Mg ;S
; a-Mg
6 SEM ( %)
2.3 Table 6 Component of point analysis with SEM
4 3b Mg Zn Al Fe
2 67.61 26.76 4.13 1.5
3 70.23 26.47 3.30 0
4 94.78 5.22 0 0
da A B 5 78.88 12.70 8.42 0
A , G 6 95.28 4.7 0 0
. 4b
1
6  4b 5
6 2 Fe 33
N 2 kN 5 1 .
o 11
Al Mg 3b 3 kN 5
BMg, Al y-Mgy; Aly,; _ 7 : 5 —
12 66 % 5 6
3a
3b

4

Fig. 4 Microstructure of different positions of joint

(b) 15X EEEE BT YTt
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() TSR MNEZIE A () 7SRRI S

5
Fig. 5 Fracture modes of different joints
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Abstract:  The brazing of C/C composite and GH99 nick-
el base superalloy was successfully performed using BNi2 + TiH,
brazing powder. The interfacial microstructure and mechanical
properties of the brazed joints were investigated. The results
show that the typical microstructure of the joint is: C/C com-—
posite/Cr;C, + MC + Ni('s s) /MC + Ni('s s) /Ni;Si +Ni(s s) /
Cr;C, + MC + Ni( s s) /GH99. With the increasing of content of
TiH, the dissolution of C/C substrate was enhanced dispersed
MC carbide particles formed in braze seam and the modulus
mismatch between C/C and filler alloy the mechanical proper—
ties of the brazed joints were improved consequently. When using
braze powder with 3% TiH, addition the maximum shear
strength of the brazed joints were obtained which were 40 MPa
19 MPa at 800 °C and 10 MPa at 1 000
BNi2
+ TiH, joints possess higher strength and the high-temperature

at room temperature

°C. Comparing with brazed joints using BNi2 filler alloy

properties of the joints can be guaranteed.
C/C composite; GH99 superalloy; BNi2 +

TiH, braze powder; interfacial microstructure; mechanical prop—

Key words:

erties

Microstructure and mechanical properties of impact pres—

LIU Meng”

College of Material Science and

Chongging 400044  China,
Faculty of Vehicle

pp 39 —42

Diffusion bonding of magnesium alloy AZ31

sure transient liquid phase bonded Mg/Al
en' > SHENG Guangmin' ( 1.
Engineering Chongging University
2. Chongging Industry Polytechnic College
Engineering Chongqing 401120 China) .
Abstract:
and Al5083 was undertaken under an impact pressure in vacu—
um. The microstructural features mechanical properties of the

joints were investigated by scanning electron microscopy

( SEM)

tester and x-ray diffractometer. The results show that the joints

energy Dispersive spectrometer( EDS)  microhardness

are formed four layers such as magnesium alloy matrix metal—
diffusion layer and aluminum alloy ma-—
trix. There are the intermetallic compounds Mg, Al; MgAl

Aly sMg, 4, and the highest hardness is 3 300 MPa in the joint

zone. The tensile test results show that the tensile strength of the

lurgical reaction layer

joint increases at first then decreases and an optimized bonding
strength of up to 46MPa. The tensile fracture is mixture of quasi
cleavage and dimple. There exists prevailing information asym—
metry in the mg side and al side.

Key words: impact pressure; diffusion bonding; micro—

structure; tensile strength

Process characteristics of cold metal transfer spot welding
for automotive dissimilar metals between magnesium and
steel XU Qingwei' CAO Rui' CHEN Jianhong' WANG
Peichung’( 1. State Key Laboratory of Advanced processing and
Recycling of NonHerrous Metals Lanzhou University of Technol—
ogy Lanzhou 730050 China; 2. GM R&D Center Warren MI
48090 USA) . pp 43 -46

Abstract:

nized steel sheet were lapped by cold metal transfer spot weld—

The magnesium alloy AZ31B sheet and galva—

ing. Using orthogonal test method to optimize process parameters

and at the same time by means of optical microscope scanning

electron microscopy and universal tensile testing machine the
microstructure and mechanical properties of welding joint were
studied. The results show that satisfied weld appearance and
properties can be obtained. The important sequence of process
parameters are followed size of hole on the galvanized steel
sheet wire feed speed spot welding time. The joints are typical
spot welding-brazing joint which are composed by the brazing
zone and the welding zone. The tensile shear load of joint can
reach 3.12 kN  which is larger than that of Mg-Mg spot welding
joints. The shear fracture and tear fracture dominate the fracture
mode of the joint.

Key words:  cold metal transfer spot welding; dissimilar

metals; process characteristics; orthogonal test

Y-groove cracking test on the welding crack resistance of the
NM400 steel WANG Lipeng ZHOU Guangtao ( College of
mechanical engineering and automation
Xiamen 361021 China) . pp 47 —50
Abstract:  Y-groove cracking test was conducted to study

the welding crack resistance of NM400 steel. Assessment of

Huaqiao University

welding crack resistance of steel NM400 consists of the surface
crack rate section crack rate and root crack rate and the effects
of preheating on the crack resistance of steel NM400 has been
analyzed. Thermal elasticplastic finite element method was ap—
plied to carry out a finite numerical simulation of welding process
for samples used in Y-groove cracking test and transverse welding
residual stress distribution and peak position were obtained. The
results indicated that the root crack rate of the steel NM400 at
and it could be de-

creased to zero when preheating at 150 °C. Therefore preheating

room temperature reached a high value

before welding can improve the welding crack resistance of steel
NM400. Otherwise

the Y-groove. Local transverse residual stress which was larger

stress concentration occured at the root of

than the yield strength of materials is mechanical factors causing
cracks.
Key words:  welding crack resistance; finite element sim—

ulation; preheating

Property of repair welding joint of A7N01 aluminium alloy

YAN Zhongjie' CHEN Shuxiang® SHANG Zhe’ LIU
FANG Hongyuan' (1. State Key Laboratory of Ad—
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China; 2. CSR Sifang Locomotive and Rolling
Stock. Co.  LTD Qingdao 26111
space Xinfeng Mechanical Equipment. Co.
100070 China) . pp 51 —54

Abstract:

1
Xuesong

China; 3. Beijing Aero—
LTD  Beijing

The welding joint and repair welding joint of
A7NO1 aluminium alloy are analyzed in this paper the mechani—
cal properties of the welding joint before and after repair welding
were studied by welding residual stress measurement tensile
test micro-hardness test metallographic observation and frac—
ture toughness test respectively. Based on the fracture tough-
ness theory the critical crack length of the structure before and
after repair welding is calculated. With the initial crack length
determined by metallographic observation the residual fatigue

life before and after repair welding is calculated using Paris for—



