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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
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result of wear-resisting test shows that the wear-resisting volume of
the coating is less than that of the base metal by 15— 20 times.
Key words:  tungsten inert gas welding; coating; TiC parti-

cle; microstructre; wearressting property

Edge detection of metal transfer image based on wavelet trans-
form YANG Qian, WANG Guangweis HUA Xueming, WU
Yixiong (Material Science and Technology Department, Sharnghai
Jiaotong University, Shanghai 200030, China). p38— 40

Abstract:
were used to detect the edge of the doplet image in GMAW. After

Wavelet transform and improved Prewitt operator

preprocessing wavelet transform was used to perform decomposition
to different detailed levels, and enhance diagonal detail coefficients
by multiplying it with the proper parameters then reconstruct image.
Improved Prewitt operation was used to detect the edge of recom
stiucted image. The experiment results demonstrate that the method
is effective to detect the real outline of droplet and real edge of weld
pool and the levels of decomposition and the multiples are vital fac-
tors which depends on the real image.

Key words:

wavelet transform; improved Prewitt operator;

metal transfer; image processing; edge detection

Electron beam welding of dissimillar metal between Ti— 43 Al—
9V—0.3Y and T4 ZHANG Binggangg CHEN Guoging, HE
Jingshan, FENG Jicai (National Key Laboratory of Advanced Weld
ing Production Techmlogy, Harbin Institute of Technology, Harbin
150001, China). p41— 44

Abstract:  The morphology of welded joint between Ti—43A1
—9V—0.3Y and TC4 the phase composition and the effect of the
welding parameters on the tensile-strength are analysed. The weld
zone is mainly composed of the coame columnar crystals and its
phase compasition includes Ti; AL, TiAl, B2 and YAL. The colunr
nar crystals in the weld near TC4 are grown up from the grains of the
base metal and the equiaxed grains in the heat-affected zone are
coase a1B structure, and the sizes of the two kinds of gmins are
distinct. The weld near TiAl is a corroson redsting bleached zone,
and it is composed of single B2 phase. The effect of the welding pa-
rameters on the tensdle strength of the joint was analyzed. The results
shows the welding speed has little influence on the tensile strength, a
peak of the tensile strength appears with the change of seam cuwent.
the maximum of the tensle strength of the weld is 209. 8 MPa in the
tested range.

Key words: TiAl-based alloy; TC4 alloy; election beam

welding

Effect of welding parameters on microstructure and mechanical
propertes of welded joint in PAW of SiCp/6061Al LEI
Yucheng; ZHU Fei, YUAN Weijin, CHENG Xiaonong (School of

Material Science and Engineering, Jiangsu Univemsity, Zhenjing

212013, Jiargsu, China).p45— 48

Abstract  The weldability of SiCp 6061A1 MMCs was studied
with plasma arc welding. The effect of welding parameters(welding
current welding speed) on the microstucture and mechanical prop-
erties of welded joint with and without filler Ti was investigated. The
results showed: Without the filler Ti, the welding parameters can
only change the dimension and quantities of Al C; which is the
harmful particles but not restrain its generation; with the filler Ti
types and distribution of reinforcement phase are the main factors to
affect the mechaical properties of welded joint. Adjusting the welding
parameters poperly is beneficial to form a completely new in-situ
section with the TiC TiN and AIN as the reinforced particles can be-
formed at the weld center. Meanwhile the width of the old and new
reinforced phases coexistence is reduced and the segregation of rein-
forced SiC particles is eliminated, thereby the mechanical properties
of welded joints is enhanced.

Key words:

welding parmmeters; microstiuciure; mechanical properties

plasma arc welding; metal matix composites;

Low power laser welding of magnesium alloy with activating
flux SUN Hao, ZHANG Zhaodong I1IU Liming (State Key
Laboratory of Materials Modification & School of M aterials Science
and Engineerings Dalian University of Technology, Dalian 116024,
China). p49— 52, 57

Abstract  The behavior of the laser welding of magnesium
alloy with several activating fluxes was studied under the same exper-
imental condition. The results show that the addition of oxide and
chloride activating fluxes can increase weld penetration and Dlw
(depth fvidth) ratio in the condition of low power laser welding. The
flux SiO, can make the penetration increased as much as 220%. It
is proved that the activating flux can be used to increase weld pene-
tration and decrease the cost of laser welding of magnesiun alloy thin
plate. 1t is found that the heat input has a large influence on the in-
crement of the weld penetration. The main reason for the increment
of laser absomptivity is that fluxes absotb more laser energy and trans-
mit it to the specimen during the early period of laser action.

Key words;  magnesium alloy; laser beam welding; activat-

ing flux; oxide

Processing technology of process data based on WCAPP
QIAN Xiaojun', SHEN Chunlong', WANG Kehong® (1. Department
of Computer; Nanjing Normal University, Nanjing 210097, China;
2. Department of materials, Nanjing University of Science & Techn-
ology » Nanjing 210094, China). p53— 57

Abstract  On the base of analyzing process data representing
and operation propeities the structure of welding structure product
hierarchy information Mode View /Control was built. The expression
and operation of model was described. Parameter data of welded

joint master parameters and information of welded joint were inte-



