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Table 1 Material parameters used in FEM calculation
r/C E IGPa al(10°6°C Y R, MPa
AlLO3 20 ~ 800 380 8 — 0.23
20 %B.6 19. 0 230
200 8.0 19.7 170
Ag—Cu—Ti 400 7.4 2.2 xR 0.3
600 70. 2 2.5 25
800 58.1 21.0 20
4]33 20 ~ 800 134 85 340 0.37
20 196 10 275
200 182 12.5 19
400 166 13.5 176 0.3
600 150 14.5 157
800 147 18 xR
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Fig.3 Edquivalent stress distribution of joints
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Molten droplet size control in shortcircuiting CO, arc welding

ZHU Zhimingg, WU Wenkai, CHEN Qiang ( Advanced Mater-
als Processing Techmology, Ministry of Education; Department of
Mechanical Engineering, Tsinghua Univesity, Beijing 100084, Chi-
na).pl—4

Abstract:  The formation process of molten droplet in short
ing-circuit CO, arc welding and the influence of welding current on
the molten dplet shape and short-circuiting transfer course were an
alyzed. After the welding current signals acquining during the weld-
ing process being pretreated an welding wire melting model for
waveform contwlled short circuiting trander welding was establish ed
by using the Least Square Method. Based on this model, an expen-
mental research was carried out for the molten dwplet size control by
adjusting the width of welding pulse current in the initial phase of arc
ignition to contwol the arc energy. The experimental results show that
the molten droplet size increases monotonously as increasing the
width of pulse current of arc ignition, which means that the arc ener-
gy and molten dwplet size can be contwlled effectively by changing
the width of pulse current of arc ignition.

Key words: moalten dwplet size; welding wire melting mod

el molten dwoplet shape; short circuiting course; pulse width contwl

Numerical simulation of hydrogen diffusion in low alloy steel
welded joint under wet H, S environment GONG Jianming,
JIANG Wenchun TANG Jianqun TU Shantong (College of Me-
chanical and Power Engineering, Nanjing University of Technology,
Nanjing 210009, China). p5—8

Abstract;
heat affected zone (HAZ) and base metal of the 16MnR low alloy

Hydwgen diffusion coefficients in weld metal

steel welded joint were measured by electrochemical pemmeation
technique. Based on finite element code- ABAQUS, the hydwgen
diffusion in welded joint was numercally simulated. The effects of
welding residual stress and microstructure on the hydrogen diffusion
were taken into account. The variation of hydrogen concentration
with tine was obtained. The results show that the hydwogen diffusion
oefficients and welding residual stress were much larger in weld
metal and HAZ where the hydrogen accumulates which can de-
crease the material properties and cause the cracking and damage re-
lated to hydrogen under wet H, S environment.

Key words:

welded joint; electochemical pemeation;

hydrogen diffusion; numerical sinulation

Numerical simulation on microdefect evaluation of diffusion

bonded joints by resistance approach XUAN Fuzhen, ZHANG

Bo, 1I Shuxin (School of Mechanical and Power Engineenng, East
China University of Science and Technology, Shanghai 200237 Chi-
na).p9— 12

Abstract  In temns of the morphology and characterization of
interfacial microdefect of diffusion bonded joints, a two-dimension fi-
nite element model with the periodically distributed micrwodefects on
the interface was presented. The influences of interfacial contact ra-
tio, width and length of microdefects on increments of resistance
were analyzed by applying the electromagnetic module n ANSYS
software. Resulis indicated that there is a hyperbolic variation be-
tween the interffacial contact ratio and increment of resistance of dif-
fuson bonded joints. The increment of resistance is affected by both
width and length of interfacial microdefects. A higher sensitivity be-
tween the increment of resistance and interffacial microdefects was ob-
served when the inteffacial contact ratio was in 20%— 80%. Based
on the theoretical expression of contact ratio and increment of ress-
tance proposed by Lodge et al a modified equation was developed to
accommodate the effects of size of interfacial microdefects; which can
lead to a more precise evaluation for integrity of diffusion bonded
joints.

Key words:  diffusion bonding; microdefect; interfacial re-

sistance; contact ratio; finite element method

Effect of joint types on residual stress in ceramic /metal joint
WANG Ying', HE Peng, FENG Jicai's ZHANG Tixia's GU Xi-
aolong®, WANG Dayong” (1. National Key Laboratory of Advanced
Welding Production Technology,
Harbin 150001, China; 2. Zhejiang Metalluigical Research Institute
Co., Ltd. Hangzhou 310021, China). p13— 16
Abstract
the effect of joint type on residual stress in (:eramic/AgCuTi/Kovar/

Habin Institute of Technologys

By means of finite element numerical smulation

steel joint was imvestigated. The results show that in the direct buit
joint the maximum resdual stress is higher than 600 MPa. And
halved the thickness of the steel cylinder, the residual stress of the
joint can be reduced by 200 MPa compared with that in the direct
butt joint. At both cases the maximum residual stress value occurs
on alumina ceramic near the brazing alloy lalumina ceramic interface.
The fracture also occurs at this podtion. The radial stress and cir-
cumferential stress have little influence on the joints. And the axia
stress and shear stress which have the peak tensile stess in alumina
ceramic are the main factors which decrease the properties of the ce-
ramic metal joint.

Key words: ceramic metal joint; residual stress; joint type;
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finite element numer cal simulation

Process of ( Cr, Fe>7Q/Y — Fe ceramal composite coating
LIU Junbo (School of
Mechanical and Electonic Engineering, Weifang University, Wei-
fang 261061, Shandorg, China).pl7— 20

Abstract:

formed by plasma surface metallurgy

The effect of process parameters on the (Crn
Fe),C, y— Fe ceramal composite coating formed by plasma surface
metalluigy on Q235 steel substrate was researched. With the in
crease of scanning speed or decrease of working current, micrstruc
ture of coating was refined. Therefore, it can be ascertained that the
optimun woiking current is 300 A and the optimum scanning speed
is500 mm /min. A in situ reinforcing phase (Cr Fe);C; ceramal
composite coating was fabricated on substrate of 0235 steel by plas
ma surface metallurgy with the Fe— Cr—C— Nb— Al alloy powders.
The ceramal composite coating has a rapidly solidified microstructure
consisted of pimary (Cr Fe),C, and the (Cx Fe),C, ¥— Fe eutec-
ticss and is metallugically bonded to Q235 steel substrate.

Key words:

microstructure; micmwhardness

plasma surface metallurgy; process parameters;

Medelling and simulation of resistance spot welding inverter

JI Chuntao, PENG Xin, IUO Xianxingg DENG Lipeng (Materal
Science and Engineering School, Nanchang Institute of Aeronautical
Technology; Nanchang 330034 China). p21— 24

Abstract: The simulation tool in Matalab was used to charac-
terize the resistance welding inverter system and to optimize the cir-
cuit parameters. The system output waveforms were analyzed and
simulated for different filter capacitors and secondary loads. The re-
sult shows that the filter capacitor should be selected so that the rec
tifier output current is intermittent pulsative, and load current is sup-
plied by the rectifier at voltage crest and by the capacitor at voltage
tough. The secondary cumwent rises as exponential fuction and its
nsng rate is a inverse propoitional to the secondary inductance. It
will finally reach a maximum value which is not affected by the in-
ductance when provided the welding time is long enough.

Key words;  resistance welding; inverter; system simulation
Microstructure and properties of welded joint for nmarrow gap
laser welding of 42CrMo steel bevel gear shaft WU Shikai
YANG Wuxiong, DONG Peng, XIAO Rongshi (National Center of
Laser Technology,
100022, China). p25— 28

Abstract:  The manufacturing of a heavy type bevel gear shaft

Beijing Univewsity of Technology, Beijing

is generally machined sepanately, and then jointed by welding.
Aimed to the joining of the quenched and tempered 42CiMo steel
bevel gear shafts for a heavy-duty machine, a 3500 W Slab CO> la-
ser was applied and narrow gap laser welding process was adopted

with filler wire of TGS— 2CM. Mearnwhile,

the pedformance and

metallographic structure of the joint were studied. The expernment
results demonstrate that there are no cracks and pomwsities in the joint
even without preheating and postweld heat treatment when the appro-
priate laser welding parameters are used. The micmwstructure in the
weld and heat affected zone is fine bainite. The micro-hardness of
fusion area is about S8OHVO. 2, and no apparent softened zone exists
in the welded joint. The tensile strength of the joint is in 980— 1080
MPa and equivalent to that of the base material, which is satisfied
with the service demand.

Key words;  laser welding; namow gap; 42CiMo steel; bevel

gear shaft; joint properties

A— TIG welding of magnesium alloy with activating welding
wire LIU Liming, CAI Donghong, ZHANG Zhaodong, ZHU
Meili (State Key Laboratory of Materials Modification & School of
Materials Science and Engineering, Dalian Univesity of Technology,
Dalian 116024, China). p29— 32 37

Abstract

Several single common compounds were taken as

basic activating fluxes in the tungsten inert gas (TIG) welding pro-
cess with filler wire. The results indicated that in A— TIG welding of
magnesium alley, the activating fluxes coated on the welding wire
can also increase weld penetration. The chloride shows a prominent
effect on the weld penetration, and the penetration even can be in-
creased 3 times which compared with the conventional TIG welding
with filler wire. The boiling points of the fluxes that increased weld
penetration are mostly in the regions about 900 “C. The interfusion
ability between the droplet metal and the weld pool metal became
worse in the TIG welding process with filling activating welding wire
than that with the nomal wire, and filling ability of the welding wire
deteriorates alittle, comparing with the nomal welding mire.

Key words:  activating welding wire; activating fluxes; weld-

ing wire filling ability

Microstructure and wear resisting property of TiC partide rein-
forced coatings cdaded by TIG welding with multiple layer
SONG Sili, ZOU Zengda WANG Xinhong LI Qingming (School of
Materials Science and Engineeringg Shandong Universty, Jinan
250061, China). p33— 37

Abstract By using TIG welding ferrite based composite
coating reirforced with TiC has been synthesized by preplaced alloy
powder which contains Ti and C on the surface of conventional car-
bon steel. Results show that in situ TiC patticles were prepared in
the coating. The microstructure of the coating was mainly composed
of ferite, retained austenite, TiC particles and carbide. The surface
hardness of the coating is higher than 55 HRC and presents gradient
distribution nearer to the surface of the coating. The wear resisting
test indicated that the friction coefficient of the coating is vared
acutely. Blocking effect of TiC particles leads to excellent weanng

resistance. The coating has a excellent wear-resisting property. The



