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requirements of underwater wet welding for CCSE36 steel with
the water depth of 30 m.
Key words:  underwater wet welding; flux-cored wire;

CCSE36 steel; mechanical property

Electric signals filtering of AC CMT welding based on wave—
let analysis WANG Dianlong ZHANG Zhiyang LIANG
Zhimin  WANG Jun ( School of Materials Science and Engineer—
ing Hebei University of Science and Technology Shijiazhuang
050018 China) . pp 17 -20

Abstract:

based on the general de-noise threshold algorithm was proposed.

An improved threshold de-noise algorithm

A processing function and an adjustment coefficient were added
to fill the gap within the threshold range. It is aimed at achieving
the flexibility to adjust the degree of attenuation and smoothing
and improving the continuity of the reconstructed signal and the
degree of approximation of signals. Coif wavelet was used to de—
compose the electrical signal of stainless steel welding by AC
CMT for 3-tier

processed by improved threshold de-noise algorithm. The results

then the decomposed wavelet coefficients were

showed that by adjusting the adjustment coefficient flexibly
high<requency noise can be removed well as the useful mutation
component and the rule pulsation signals were held through the
processing of improved algorithm. The attenuation of the useful
signals was lower than that the soft threshold method performed
and improved the approximation to the real signals. The im-
proved threshold de-noise algorithm is suitable for filtering of e—
lectrical signals of AC CMT.

Key words: AC CMT; wavelet transformation; improved

threshold method; filtering for signals

Finite element analysis on friction stir welding of aviation a—
luminum alloy plate WANG Hongfeng' > WANG Jianli'
ZUO Dunwen’ SONG Weiwei' DUAN Xinglin' >( 1. School of
Mechanical Electronic & Information Engineering Huangshan U-
Huangshan 245041 China; 2. College of Mechanical
and Electrical Engineering Nanjing University of Aeronautics
and Astronautics Nanjing 210016  China) . pp 21 —25
Abstract: According to characteristics of friction stir

welding

niversity

the dynamic heat source model for characteristics of
friction stir welding process has been established based on fully
considering the friction generating heat between the each parts of
the tool and the joining plate and joining plate friction coeffi—
cient with the temperature changing law in the friction stir weld—
ing process. By which finite element simulation has been studied
for friction stir welding of aviation aluminum alloy sheet. By
comparison with simulation results and test results it could be
verified that the established dynamic heat source model and finite
element analysis process are reasonable. The simulation results
show that the friction stir welding residual tensile stress is con—
centrated in the joint region the maximum residual tensile stress
appears in the middle of the joint region and the residual com-
pressive stress appears at the both ends in the joint region and
other areas.

Key words: friction stir welding; residual stress; aviation

aluminum alloy; heat source model; FEM

Effect of Cr content on deposited metal toughness of weathe—
ring steel XIAO Xiaoming PENG Yun YANG Shuai
TIAN Zhiling ( State Key Laboratory of Advanced Steel Processes
and Products Central Iron & Steel Research Institute
100081 China) . pp 26 —30

Abstract:  The effect of Cr content on microstructure and

toughness in deposited metals of weathering steel were investiga—

Beijing

ted by the tensile test impact test optical microscope( OM)

transmission electron microscopy ( TEM) scanning electron mi—
croscope( SEM) and electron back-scattered diffraction( EBSD)
respectively. The results show that the microstructure consists of
granular bainite acicular ferrite and a few lath bainite for both
deposited metals. Good impact toughness is obtained for both de—
posited metals. Comparing with 1. 0% Cr containing deposited
metal the content of granular bainite increases while acicular
ferrite decreases of 1.41% Cr containing deposited metal. And
the yield strength tensile strength have improved by 6% 9%
respectively but the impact toughness has dropped by 56% .
The increasing of the content of M-A constituents and mean grain
size and the decreasing of the number of the large angle bounda—
ry of 1.41% Cr containing deposited metal which cause the ris—
ing of the probability of the crack initiation and reducing the re—
sistance to crack propagate result in its worse toughness.

Key words:  weathering steel; deposited metal; Cr con—

tent; microstructure; toughness

Effects of electron beam welding with filler wire process on
surfacing weld appearance ZHAO Jian ZHANG Bing—
gang LI Xiaopeng FENG Jicai ( State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 31 —34

Abstract:  In this paper low carbon steel surfacing layers
were formed on 304 stainless steel by electron beam welding with
filler wire process to explain the relations between weld appear—
ance and main process parameters. The effects of such welding
parameters as electron beam welding speed wire feed rate
wire feeding angle and wire feed position on weld appearance
were researched. The results showed that the match of weld heat
input with wire feed rate was the main factor which determined
weld appearance. In the same process the width of the weld in—
creased while the electron beam increased. Meanwhile the
depth of the weld increased with increasing of the wire feeding
angle. In addition the welding process could be more stable and
precise when the front wire feed position was adopted.

Key words: filler

surfacing; electron beam welding;

wire; surface modification

Brazing of C/C composite and GH99 superalloy Using BNi2
+ TiH, composite filler powder TIAN Xiaoyu' QI Jun—
lei' ZHANG Lixia' LIANG Yingchun® FENG
Jicai' *( 1. State Key Laboratory of Advanced Welding and Join—
ing Harbin Institute of Technology Harbin 150001 China; 2.
Shandong Provincial Laboratory of Special Welding Technology

Weihai 264209 Chi-
na, 3. School of Mechanical Engineering Harbin Institute of

Technology Harbin 150001 China) . pp 35 -38

LI Hongwei'

Harbin Institute of Technology at Weihai
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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—



