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Fig. 1 Schematic of experimental system
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Table 1 Chemical composition of 304 stainless steel 2 9
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Table 2 Welding parameters
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Fig.2 Macroscopical appearances of weld cross-sedion
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Table 3 Dimensions of weld shape
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Fig. 3 Microstructures of the bottom of weld
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Fig. 4 Microstructures of coarse grain zone
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Fig. 5 Microstructures of weld bond
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Effects of peak temperature of welding thermal circle on hard-
ness of 10CrMo910 LI Haitao, CHEN Furong, HU Yanhua,
XIE Ruijun (College of Materials Science and Engineering, Inner
Mongolia University of Techmology, Hohhot 010051, China). p75— 78
Abstract:  With the welding heat-cycle system which volun
tarily design though measuning temperature signal in reaktime tests
on different positions of two welded joints under the different welding
parameters. The effects of peak tempernature of welding themal circle
on hardness of 10CxM0910 have been researched. The test result in-
dicated that welding heat-cycle has a greater influence on the value
of harndness,

1150 C, hardness value increases with the peak value temperature

when the peak value temperature is lower than

increasing when the peak value temperare is higher than
1150 °C, hardness value decreases with the peak value temperature
increasing.

Key words:

ature

welding themal circle; hardness; peak temper-

Investigation on laser cladded nano- Y203 and cobalt based com-
posite coating YANG Shanglei”% ZHANG Wenhong®, LI
Fabing', HU Fengguang®, CHEN Aizhong’, LUYunjiangS( 1. Cot
lege of Material Science and Engineering, Qingdao University of Sci-
ence and Technology, Qingdao 266042, China; 2. Department of
Mechanical Engineering Tsinghua Univesity, Beijing 100084, Chi-
ng 3. Yarkuang lunan Chemical Ferilizer Plant
277527, China). p79— 82

Abstract:

Tengzhou

A composite coating was prepared on a Ni-based
alloy substrate by usng laser cladding as well as surfacing welding
with nano- Y203 and Co-based alloy powders. The micmwstructure and
microhardness of the nano-Y,03/ Co-based composite coating were
investigated using various techniques e. g., scanning electron mi-
croscope (SEM). The wear resistance property and cormsion resis
tance property of the nano- Y203/ Co-based laser cladding composite
coating and pure swfacing welding were analysized by wear test and
corosion test. The results showed that the microstucture of laser
cadding layer consists of a melt zone, a fine equiaxial zone and a
ooarse dendrite zone. The micwohardness of the laser cladded coating
was measured as HV868. & supetior to that of surfacing welding as
HV512. 8. Furthemore the wear resistance of laser cladding coating
is 51. 2 times stronger, with a total wear value of 0.5 mg compared
to 25. 6 mg obtained from the surfacing welding. In the cormsion
tests of 1096 HCl, 10% HNOs or 10% NaOH solutions the corro-
sion resistance pwopetties of laser cladding coating is greatly en
hanced.

Key words: nano- Y03 Co-based alloy, laser cladding
Effect of activating fluxes on appearance of weld in thin plate
electron beam welding of nickel-base super alloy GH4169
WANG Xichang ZUO Corgjin CHAI Guoming, ZHANG Liarfeng
(Beijing Aewnautical Manufacturing Technology Research Institute,

Beijing 100024, China) . p83— 86

Abstract  In this paper; the effects of different kinds of acti-
vating fluxes on appearance of weld was analysed during the electron
beam welding (EBW) of nickel-base super alloy GH4169, oxides
had deep influence on welding depth and weld formation of both sides
of plate, while fluoride had no influence. And on base of it, activat-
ing fluxes which can greatly improve weld shape and surface quality
of EBW are obtained by combination and optimization. The reason of
improving appearane of weld is that, with activating fluxes change
suface tension gradient in the weld pook then affect the pattern of
the fluid flow, consequently form namrow and deep, well shape weld.
The results show that activating electron beam welding can improve
appearane of weld and eliminate some surface defects such as under-
cutting: which is very useful duning thin plate EBW.

Key words:  activating electon beam welding; appearance of

weld; surface tension gradient; weld pool flow pattem

Numerical simulation on creep failure of dissimilar welded joint
between martensitic heat resistant steel and pearlitic heat-resis-
tant steel ZHANG Jiangang GUO Jialin, ZHANG Guodong,
LUO Chuanhong, ZHANG Yinglin (School of Power and Mechanical
Engineeringg. Wuhan University, Wuhan 430072, China). p87—90

Abstract  The maximum principal stress and Von Mises e-
quivalent stress were simulated by FEM under the condition of 560
C and applied siress lever is 100 MPa, 120 MPa, 140 MPa re-
spectively. The smulation results were validated with invanable
stress accelerating test. The results show that the maximum prncipal
stress is quit high in the vicinity of weld/ 12CrlMoV intedace for un-
dematching weld joint, and creep cavities are easy to form in the
weld 12CrlMoV inteface. With the increase of the acting stress
the maximum principal stress in the vicinity of weld/ 12Cr1MoV in-
terface is increasing mapidly. However, the Von Mises equivalent
stress is relatively low, and creep cavities are difficult of expansion.
And only isolated cavities were found after accelerating test, early
failure tendency is low. The stress concentrations of weld/ 12CrIMoV
interface is serious the Von Mises equivalent stress is relatively high
in the vicinity of weld/ 12CrIMoV inteface for ovemaiching weld
joink creep cavities are easy to form and expand. The creep damage
and early failure tendency of overmatching weld joint are higher than
those of undematching weld joint and the interfacial creep mpture
occurred after the accelerating test. Therefore, using undemat ching
joint is reasonable for the dissimilar welded joint between martensitic
and pearlitic steel.

Key words:  martensitic heat-resistant steel; pearlitic heat-
resistant steel; dissimilar metal welding joint; interfacial creep dam-

age; numerical smulation

TIG welding of the stainless steel 304 based on the ultrasonic vi-
FAN Yangyang, SUN Qingjie, YANG Chunli, LIN
Sanbao, FAN Chenglei (State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China). p91— 94

Abstract

bration

Stainless steel 304 is one sort of the austenitic
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stainless steel for most extensive use. It has excellent comosion re-
sisting and fire resisting property, high hypothemic strength and fine
mechanical property. Its welding method is TIG in common use. The
TIG welding method is an inefficient welding method because of its
shallow penetration and low welding speed, the grain size of the weld
is also inclined to grow up which may reduce the performance of the
weld. Ulrasonic treatment is an effective way to minimize the grain
size and improve the microstiucture in the process of metal freezing.
Ultrasonic treatment was lead in the process of TIG welding of stain-
less steel 304 to increase the welding efficiency and mprove the weld
popeity. Build-up welding experiments were taken on the flat plate.
The results showed that the weld penetration and depth-to-width ratio
increase and the cystallizing mode change from columnar crystals to
small dentrite equiaxed crystals. Also, the grin size reduce and the
organization of the fuson area is unifommed.

Key words:

crostructure

ultrasonic; grain refinement; uniform mi-

Thermal mechano- metallurgical coupled analysis of welding
LIU Junyan, TU Hao, CHEN Junmei (School of
Material Science and Engineering, Shanghai Jiaotong Universitys
Shanghai 200240, China). p95— 98

Abstract:

residual stress

By induding the increment of transformation strain
into the additive decomposition of the increment of total strain the
constitutive model for themo-mechano-metallurgical analysis was
founded. In this model the behavior of inhomogeneous multiphase
mixture was described by using a homogenizing method. On the basis
of the model, the welding residual stress in tubular joint of 9Cr1Mo
steel was analyzed by using finite element method. In the numerical
sinulation a three-dimensional finite element model is used. The
calculated results show that the maitensitic transition in tubular joint
gradually occurs with the movement of welding heating source. As
far as the welding residual stress from the three-dimensonal analysis
is concerned both the distribution of it in the axial direction of
pipeline and the detailed value of it have a good agreement with the
expenimental results.
Key words:

finite element method; residual stress

themo- mech ano- metallurgical coupled analy s

Influence of initial stress of thin pressing parts on welding hot
HUANG Yifeng LU Hao (School of Ma-
terial Science and Engineerng, Shangha Jisotong University,

Shanghai 200240, China). p99— 102

Abstract:
which affects not only the welding deformation but also hot cracking

cracking susceptivity

Thin pressing part has high initial stress level
sensibility. In this paper iitial residual stress of stainless steel
pressing park a (05 tank, is measured experimentally. Then it is
applied to the welding joint as initial stress in FEM simulation. With
re-developed programs, welding process is simulated and analyzed by
using themal elastic-plastic finite element method in software MSC.
Marc. The results show that strain in weld zone, radial and circunr
ferencial strainin HAZ have few changes by implementing initial axi-

al stress while total strain and plastic strain in HAZ increase re-

matkably. Maximum total stress in the condition with initial stress is
more than twice the onewithout initial stress. So initial axial stress is
the main reason of elevated strain level of welding joints thus in-
crease the hot cracking sensibility.

Key words: thin pressing part; initial stress; hot cracking

finite element analysis

Microstructure and mechanical analysis of Ti-6 A4V laser butt
weld joint CHENG Donghai, HUANG Jihua, LIN Haifan
ZHANG Hua (College of Materials Science and Engineering, Uni-
versity of Science and Technology Beijing, Beijing 100083, China).
pl03— 106

Abstract  Microstructures and mechanical properties of Ti-
6Al-4V laser butt weld joints were investigated. The results revea
that the microstiuciure of laser welded joints consists of coarse
columnar ciystals. The martensite in columnar crystals crosses like
basket shape. Microstructure of HAZ consists of a+B-+0a’ , and dis-
tributs norruniformed the closer to fusion zone the coamser grins
and the more martensite. The suitable welding parameters for 0. 8
mm thick Ti-6Al-4V alloy are 1 100—1 300 W and 1. 5—3.0 n/
min. The mechanical property of weld bead is good all the tensile
specimens fails at base metal away from weld bead, the pattem of
fracture shows dimple fracture character.

Key words:  Ti-6A1-4V alloy; laser welding; microstiucture;

mechanical properties

Mechanical property analysis of welding joint made by pulsed
submerged arc welding techndogy WANG Zhanyingl, LI
Huan’ LIANG Jianming', 1IN Chundong' (1. Department of Me-
chanical Engineering, Hebei Institute of Architecture and Civil Engi-
neering, Zhangjiakou 075024, Hebel, China; 2. School of Materi-
als Science and Engineering Tianjin University, Tianjin 300072,
China). pl07— 110

Abstract
ties of welded joint made by submerged arc welding (SAW) with
high heat input, a new pulsed current SAW technology was put for-

To solve the disadvantages of mechanical proper-

ward. The amor plate of 16MnR as the test material was chosen
and the effect of pulsed SAW by usng sharp-fall output characteris-
tics power source and varying-speed wire feeder on the mechanical
properties of welded joint was investigated. The results of the experi-
ments show that the pulsed arc force can refine the grain size and de-
crease the composition segregation of deposited metal by regular stir-
ing and oscillating to welding puddle. The microstructures of welded
joint by pulsed SAW can be obviously improved and the mechanical
properties of welded joint can be increased.

Key words:  pulse; submerged arc welding; heat input; me-

chanical property

Diffusion bonding using powders with a high-content of 2223
phase for superconducting Bi based tapes 70U Guishengl,
ZHOU Fangbing', BAI Hailin', WU Aiping, SONG Xiuhua®(1.
Department of Mechanical Engineering, Tsinghua University, Beijing
100084, China; 2. Beijing Innova Superconductor Technology Co.,



