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Table 1 Welding material properties parameters
N R, /MPa R, /MPa A( %)
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( Table 2 TIG arc heating parameters
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Fig. 3 Tensile specimen of ELCC joints after WSTIR
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Fig. 5 The shape of the weld toe
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Fig. 4 Tensile test effect of ELCC joints after WSTIR

3
Table 3 Tensile test results of ELCC joints after WSTIR

R, /MPa
L1 886
4
12 897 . . L.
Table 4 Fatigue test results of two kinds of joints
L3 889
14 900
5 N 5
15 891 N/10 N/10
71 1.658 79
72 2.034 79
73 2.156 83 1.848 19
74 1.572 49
75 1.818 08
5 H1 0.998 15
H2 1.105 63
5 H3 1.347 25 1.684 73
H4 0.987 42
H5 1.985 23
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remelted sample had higher hardness better wear resistance than
the as-sprayed coating.
Key words: laser remelting; plasma spraying; Ni-based

coating; WC particles reinforced

Parametric modeling and vector graphics plotting for weld—
ing joint groove SHEN Chunlong' > YU Jingbao> PENG
Yong® WANG Kehong’( 1. Dept. Mechanical & Electrical En—
Taizhou 225300 China;
2. School of Material Science & Engineering Nanjing Universi—
ty Science & Technology Nanjing 210094 China) . pp 17-20
Abstract:  Parametric description and graphics plotting of

welding joint groove play an important role for software develop—

gineering Taizhou Teacher College

ment of welding process design. Parametric model of joint type
and groove graphics is presented based on double U-groove.
Principle for joint groove graphics parameter-driven is analyzed
and the function of geometry parameter dynamic labeling for
groove graphics is realized. The classes for primitives plotting
object-oriented are presented. The primitives—data storage struc—
ture of parameter plotting process is showed. The use of picking
primitive object with mouse resolves the question of modifying the
primitive properties. The generation of neutral vector WMF file
and serialization process for joint graphics are discussed. The re—
sults show that parametric model and vector plotting for joint
groove graphics can handle labeling for joint parameter and em—
bed graphics distortion in report form.

Key words:  joint groove, parametric modeling; vector

graphics; parameter-driven

Effect of premelting oxide layer on AA-TIG weld shape
FAN Ding' > KANG Zaixiang® HUANG Yong' >
WANG Xinxin® HAO Zhemni’( 1. State Key Laboratory of Gan—
su Advanced Non-ferrous Metal Materials Lanzhou University of
Technology Lanzhou 730050 China; 2.
Nonerrous Metal Alloys
University of Technology Lanzhou 730050 China) . pp 21-25

Abstract:

process before which pre-melting oxide layer was prepared on

Yan Liqin®

Key Laboratory of
The Ministry of Education Lanzhou

AA-TIG welding is a new and efficient welding

weld position by low current assisting arc with Ar+0, as shield
gas. As a result a deep and narrow weld bead can be obtained.
In this experiment through turning the assisting arc parameters
to change the thickness of oxide layer the influence of the thick
of oxide layer on stainless steel weld formation was analyzed. The
results show that the parameters of assisting arc have great effect
on the thickness of oxide layer the oxide layer becomes thicker
when the oxygen gas flow rate or the heat input of assisting arc
increase. And the thickness of oxide layer influences the weld
depth/width ratio the weld depth/width ratio climbs up at first
and then declines with the increase of the thickness of oxide lay—
er.

Key words: stainless steel; AA-TIG welding; oxide lay—

er; weld shape

Effect of temperature on CO, corrosion of dissimilar weld

joint WANG Jing' LU Minxu' YANG Ping' ZHANG

Lei' CHANG Wei’( 1.
neering University of Science and Technology Beijing Beijing
100083 China; 2. China National Offshore Oil Corp. ( CNO-
OC) Research Center Beijing 100027 China) . pp 26-30
Abstract:  To study the effect of temperature on CO, cor—

rosion behavior of dissimilar weld joint

School of Materials Science and Engi—

dissimilar weld joint of
X70 pipeline steel and 2250 duplex stainless steel welded by
metal inertia gas welding was used experimentally. Microstruc—
ture of X70/weld joint interface and CO, corrosion morphologies
in weld joint at different temperatures were observed and ana—
lyzed. The results showed that dendritic structure appeared in
weld joint. Narrow fusion zone and type [l boundary existed be—
tween micro-alloy steel and weld joint and obvious concentration
gradient of Ni and Cr elements was observed. Serious corrosion
occurred in HAZ of micro-alloy at high temperature other than at
low temperature. Corrosion product on surface of micro-alloy was
shown loose while that on surface of weld joint was shown com—
pact. Such different corrosion tendency of micro-alloy and weld
joint was probably caused by the different ionic migration ratios
as a result of different corrosion potentials of metals and different
temperatures.
Key words: temperature; dissimilar weld joint; micro—

structure; corrosion rate, mechanism

Weld appearance behavior in welding pool of stainless steel by
ultrahigh frequency pulse GTAW process YANG Mingxu—
an' QI Bojin' CONG Baogiang' LI Wei' > YANG Zhou'
(1. School of Mechanical Engineering and Automation Beihang
University Beijing 100191 China; 2. Beijing Institute of Petro—
Beijing 100191 China) . pp 31-34

Based on ultrahigh frequency pulse gas tung-

chemical Technology

Abstract:
sten arc welding process for stainless steel appearance of weld
and the influence of pulse current to flow in welding pool were
carried out. The experimental results show that the welds pene—
tration increased with the increasing of pulse frequency. When
the pulse frequency /=80 kHz the weld penetration rose by 24.
6% at least with the depth increased by 88.7% at most. It could
also be found that the width and depth of weld had the similar
trend with the changed pulse frequency. Based on the data from
experiments the flow movement in the pool was investigated with
effect of electromagnetic force to weld appearance and forced flow
as the main purpose.

Key words:  ultrahigh frequency pulse GTAW process;

appearance of weld; flow behavior of welding pool

A new weld shaping method with trailing impact rolling and
tensile and fatigue properties for equal load-carrying capaci—
WANG Jiajie' > YANG Jianguo® ZHANG
DONG Zhibo' FANG Hongyuan' GANG Tie'( 1.
State Key Laboratory of Advanced Welding and Joining Harbin
Harbin 150001 China; 2. School of
Materials and Chemical Engineering Heilongjiang Institute of
Technology Harbin 150050 China; 3. Institute of Process E—
quipment and Control Engineering Zhejiang University of Tech—

nology Hangzhou 310014 China) . pp 35-38

ty joints
Jingqiang'

Institute of Technology
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Abstract:
which weld
( WSTIR) . The integrated device of WSTIR has also been de—

signed. Tensile test and fatigue test has been carried out respec—

A new modified technology is put forward in

shaping with trailing impact rolling is used

tively for under-matched equal load-carrying capacity joints after
modifying. Tensile test results show that tensile fracture occurs in
the base metal near the weld toe and tensile strength reaches the
tensile strength of base metal for equal load-carrying capacity
joints after WSTIR. Fatigue test results show that the fatigue life
of equal load-carrying capacity joints after WSTIR is significantly
greater than the original welded joints. The weld toe arc transi—
tion can reduce stress concentration thereby improve fatigue car—
rying capacity of WSTIR joints. The results of tensile and fatigue
test show that the modified flatweinforcement joints have the
same load carrying capcity with base metal. This shaping method
with WSTIR will greatly promote the practical application in en—
gineering for the undermatching equal load-carrying capacity
joints.

Key words:  undermatching welded joints; weld shaping

with trailing impact rolling; tensile property; fatigue property

Effect of Ni on interfacial IMC and mechanical properties of
Sn2. 5Ag0. 7Cu0. 1RE/Cu solder joints LI Chenyang'
ZHANG Keke' WANG Yaoli' ZHAO Kai' DU Yile’(1. Ma—
terial Science & Engineering College Henan University of Sci—
ence & Technology Luoyang 471003 China; 2. Luo Yang
Ruichang Petro-Chemical
471003 China) . pp 39-42
Abstract:  The effects of Ni on the microstructure and me—
chanical properties of Sn2. 5Ag0. 7Cu0. 1RE solder and solder

joints were studied by using the scanning electronic microscope

Equipment Co.  Ltd  Luoyang

and X—ray diffraction. The results show that adding proper a—
mount of Ni in Sn2.5Ag0. 7Cu0. 1RE solder alloys can refine the
initial B-Sn phase and eutectic structure suppress the growth of
the( Cu Ni) (Sn; intermetallic compound ( IMC) at the interface
of solder joints and reduce the roughness of interfacial IMC im-
prove the shear strength of the SnAgCuRE/Cu solder joints. The
solder alloy structure was fine and homogenous eutectic struc—
ture proportion was large interfacial IMC was thin and flat and
the grain size of ( Cu Ni) 6Sn5 was small. The shear strength got
the maximum value (45.6 MPa) when the Ni content was 0. 1
wt% which was 15. 2% higher than the solder joints without
Ni.

Key words:  Sn2. 5Ag0. 7Cu0. 1RExNi solder alloys

solder joints; intermetallic compound( IMC) ; mechanical prop—

erties

Microstructure and abrasion resistance of high-chromium
GONG Jianxun XIAO Yifeng
( School of Mechanical Engineering Xiangtan University Xiang—
tan 411105 China) . pp 43-46 50

Abstract:  Wear—esisting alloys containing Cr 21% ~
23% C3.5% ~4.2% Sil.4% ~1.6% B 0% ~1.8%

( mass fraction) were deposited by metal powdered-type flux—

open arc hardfacing alloys

cored wire self-shielded open arc welding. The effects of B4C

content in flux-cored wire on the microstructure and abrasion re—
sistance as well as the solidifying characteristics of weld puddles
and the effects of Si
studied by the methods of optical microscopy ( OM)
fraction ( XRD)

ergy dispersive spectrometer ( EDS) . It shows that Si;C; can act

B on the deoxidization of weld beads were
Xray dif-—

scanning electron microscopy ( SEM) and en—

as a good homogeneous nucleate core of primary M,C; grain.
With the addition of B,C particles

size of primary M;C, grains increase remarkably and their mor—

the volume fraction and the

phology changes from dispersion to aggregation. In addition the
results of wet sand rubber wear tests and the analysis of worn
morphology indicate that abrasion resistance depends on the size
and the morphology of primary M,C, grains and micro-spalling is
the dominating wear mechanism.

Key words: open arc; high chromium; hardfacing; abra—

sion resistance; microstructure

Interfacial structure and strength of Si;N, ceramics joint
brazed with amorphous filler metal and Cu layer Z0U
Jiasheng ZENG Peng XU Xiangping ( Provincial Key Lab of
Advanced Welding Technology Jiangsu University of Science
and Technology Zhenjiang 212003 China) . pp 47-50

Abstract:  Si;N, ceramics was brazed with TiZrCuB amor—
phous filler metal and Cu interlayer the effect of brazing metal
composition and thickness of copper foil on interfacial structure
and bonding strength were studied in this paper. The result
shows that the joint strength is up to 241 MPa when the brazing
temperature is 1 323 K holding time is 30min the thickness of
Cu interlayer is 70 m and the exerted pressure is 0. 027 MPa.
the reaction layer is TiN the interface microstructure is com—
pounds of Si;N, /TiN/Ti-Si+Ti-~Zr+Cu-~Zr+a-Cu; changing the
thickness of interlayer can adjust the thickness and composition
of the reaction layer; As the thickness of Cu interlayer increases
Ti-Si compound layer has gradually separated from the TiN layer
and it is pushed to the weld center and refined to a granula
shape.

Key words:  amorphous brazing filler metals; Cu interlay—

er; Si;N, ceramics; interfacial structure; bonding strength

Diffusion bonding joint of TiAl-based alloy and Ni-based al-
loy by using composite interlayer LI Haixin LIN Ties—
ong HE Peng FENG Jicai WANG Xianjun ( State Key Labo-
ratory of Advanced Welding and Joining
Technology Harbin 150001 China) . pp 51-54

Abstract:  Diffusion bonding of TiAl-based alloy to Ni—
based alloy by using Ti/Nb and Ti/Nb/Ni composite interlayer

Harbin Institute of

was carried out. The interfacial microstructure and fracture mor—
phology were investigated by scanning electron microscopy and e—
lectron probe X-ray microanalysis. The bonding strength of the
joints was evaluated through shear test. The results showed that
when the interlayer was Ti/Nb the optimum bonding time was ¢
the maximum shear strength was R =273. 8 MPa

and the fracture occured at the GH99 /Nb interface; when the in—
terlayer was Ti/Nb/Ni

min the maximum shear strength was R_=314.4 MPa the frac—

=30 min

the optimum bonding time was ¢ = 60



