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Fig. 3 SEM micrographs of oxide film surface
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Fig. 4 Oxidation kinetics of composite coating
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Fig. 5 XRD pattern of oxide film of composite coating
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Zhenjiang 212003 Jiangsus China). p73—76

Abstract  Different from the relationship of heat input and
welding speed at melting welding; which submits inverse matio, the
relation is quite complex for friction stir welding. This paper studies
the relation of welding speed and heat input at aluminum alloy fric-
tion stir welding based on themogeness of friction and plastic de-
forming. The result shows that welding speed and heat input relation
ship is nonlinear and shows a complex shape, which means welding
speed  depending on various ranges of parameter, contibutes van-
ably to heat input. When mtary speed to welding speed matio is con
stant with the increase of welding speed heat input and the me-
chanical behavior of the joint decreasing is not linear. Thus heatin-
put should not be measured by wtary speed to welding speed ratio.

Key words; friction stir welding; welding speed; heat input
Interface microstructure and wear properties of TiC- Nir Mo
coatings prepared by in situ fabrication of laser dadding HE
Qingkun, WANG Yong ZHAO Weiminn CHENG Yiyuan (College
of Mechanical and Electronic Engineeringg China Petroleum Univer-
sity, Dongying 257061, Shandong China). p77— 83 100

Abstract:  TiC-Ni Mo composite coating was prepared by in-
situ fabrication of laser cladding. The interface microstructure and
wear properties of the coating was investigated by means of FPMA,
TEM and wear tests. The results show that adding 5% Mo into the
ooating could improve uniformity, rgdity, wear resistance, refine
TiC grains reduce friction coefficients and exist orientation relation
ship: (00D Ik 11D, . The ngidity and wear resistance of coat
ing decrease with the content of 10 %§ Mo. There are many direc-
tional dislocations inside TiC phase and dislocation tangles insde 7-
Nribinder phase. The wear mechanism of the coating is anti-wear ac-
tion of rinforcing phases. The wear marphology is shoit and shallow
furrows.

Key words:  laser cladding; inrsitu fabrication; interface;

wear resistance

Study on welded metal properties of high carbon cast self shield-
ed flux cored wire with Nb and Mo WANG Qingbao', BAI
Bo's LIU Jingeng', LIAN Jing® (1. Welding Research Institute,
Central Research Institute Building & Construction, MCC, Beijing
100088 China; 2. Heilongjiang Provinoial Installation Engineering
Company, Harbin 150000, China). p81— 84

Abstract: The paper studied the micwstructures morphology,
and the discimination in hardness and weambility of welded metal
with the addition of Nb Mo by optical micwoscope and SEM. The re-
sults showed that the number of pimary carbide, macwhardness and
wearability were increased with the increasing the contents of Nb,
Mo. Nb only resulted in NbC to strength welded metal and but this
strengthen was better; Mo not only resulted in Mo,C but also in the

prmary carbide and matrix, but this strengthen was weaker than that

of Nb. In onder to get better wear resistance and economic benefit, it
should optimize the contents of alloys and strengthen both caibide
and matrix.

Key word:  primary carbide; strengthen; matix; wearability
Experimental study on compression-diffusion composite connec-
tion of Cu/Al joint HONG Liling, XIN Xuanwng ZHANG
Keke, TIU Tings WANG Wenyan (School of Matenals Science and
Engineeringg, Henan University of Science and Technology, Tuoyang
471003 Henan China). p85— 88

Abstracts;

diffusion composite connection technology. The welding technics pro-

Cu and Al alloy were bonded by compressiong-

cedure was; Cu and Al alloy be compressed firstly, then diffused on
515 C for 60 min, and diffuseed 90 min again before hot-pressed.
The microstucture was researched by various test methods such as
SEM, EDS micwo-hardness test, XRD and so on. The experment
results indicated that brittle compound CuAl, appeared in the inter-
face and a new component was created between Cu &welding, which
looks like a bright belt. Electric perfformance of joint was betveen Cu
and Al alloy, that could be satisfied with practical application.

Key words:

compressiondiffusion composite  connection;

copper; aluminum alloy; weld

Finite element simulation of temperature field for submerged
arc strip overlaying on thick plate WANG Zhifeng', CHEN
Peiyin', WU Wei's CHEN Yan'. ZHANG Jianmin’, Bao Heng” (1.
Harbin Welding Institute, Harbin 150080 Ching 2. China Fimst
Heavy Industries Qiqihar 161042 Heilongjiang China). p89—92

Abstratct; A themal source for submerged arc overlaying is
designed based on its principle and heat source model of Goldak
and a fortran subwoutine is compiled to implement the translation of
themal source in the FEA softiware MSC. MARC. Finite element
simulation of temperature field of suhmerged arc stip ovedaying on
thick plate was established. The simulation results are in good accor-
dance with the actual themal cycle curve, which proved the model is
correct.

Key words:

submergen arc overlay welding; heat source

model; heat source temperature field; themmal cycle cuwe

Oxidation resistance of reactive plasma cladding high- chromium
ironr base composite coating WANG Limei (School of Informa-
tion and Contwol Engineering, Weifang Univemsity, Weifang 261061,
Shandong China). p93— 95 104

Abstract  The sucrose was used as a carbonaceous precursor
to prepare composite powders of Fe-Cr-G-W-Ni by the precursor car-
bonization- composition process. And the powdews were fused to form
a high-chromium irombase coating on the surface of hardened and
tempered grade C steel (C<C0 35%) with the optimum ractive
plasma cadding pocess. SEM, XRD and EDS were employed to
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study compositions and micwstructures of the coating. The oxidation
resistance of the ceramal composite coating was investigated under
the testing condition of 900 “C and 50 hours. The results indicate
that the excellent oxidation resistance of the coating is mainly attiib-
uted to the relatively continuous oxide scales which mainly consist of
CnO; and Fe&; O3 and the oxide scales can prevent the inner part of
the composite coating from being fuither oxidized.

Key words:  reactive plasma cadding; high-chromium iron-

based composite coating; precursor; microstmucture; oxidation resis-

tance

Resistance spot welding microstructure proportion simulation
and experiment analysis on two aluminium alloys TANG
Xinxin SHAN Ping LUO Zhen, LUO Baofa (College of Material
Science and Engneering, Tianjin Key Laboratory of Advanced Jointing
Technology, Tianjin Univemsity, Tianjin 300072 China) . p96— 100

Abstract  AA5754 and AA6082 aluminiun alloy are two
kinds of aluminius alloys with different strengthen modes. In the pro-
cessing of the resistance spot welding the micrwostcture of the two
aluminium alloys changes in different types. By o different numen-
cal models, the microsturcture proportion in the nuggets of the two
aluminium alloys was simulated and pridicted. Conpared with the ex-
perimental results the two simulation models are effective to predict
some important phenomenas in tems of the phase transformation of
the nuggets. Both the simulation results and the experimental results
show that there are marked different features in the phase trandoma-
tion of the two kinds of aluminium alloys.

Key words;  aluminium alloy; resistant spot welding; numer-

ical simulation; welding microstructure

Fabrication and characterization of nanocrystructured surface
layer of J507 weld by ultrasonic impact peening LI Dong
FAN Zhao, 1IAO libao, ZHANG Li, XU Hong (State Key Labora-
tory of Chemical Engineering, School of Mechanical and Power Eng-
neering, East China University of Science and Technology, Shanghai
200237, China). pl00— 104

Abstract: A nanostructured surface layer was fabrcated on a
J507 weld metal by. ultrasonic impact peening (UIP). The refined
microstructure in the top surface layer was characterized by means of
X-ray diffraction and transmission electron microscopy (TEM), and
the micohardness vanation along the depth of the treated sample was
examined. Experimental results show that after the UIP treatment
the micwstructure of the surface layer may be refined into 21. 25
nm. Grains refinement involves formation of dense dislocation walls
(DDWs) and dislocation targles (DTs) in coarse grains tranoma-
tion of DDWs and DTs into subboundares, and evolution of sub-
boundaries to highly misoriented grain boundaries. The strengthened
thickness of the layer is 100 #m after UIP treatment. The microhard-

ness of nanociystalline surface layer is enhanced significantly after

the UIP treatment compared with that of the original sample.
Key words:

nanocrystal lization; micwohardness

J507 weld; ultrasonic impact peening; surface

Analysis on the tendency of welding hot cracks of aluminum al-
loy increased by longitudinal pre-tension ZHOU Guangtao',
11U Xuesong's YANG Jianguo', FANG Hongyuan"> (1. State Key
Laboratory of Advanced Welding Production Technology, Harbin In-
stitute of Technology, Haibin 150001, China; 2. Institute of Astro-
nautical Technology, Shenyang Institute of Aeronautical Engneer
Shenyang 110034, China). p105— 108

Abstract
thin wall aluninum cylinder by the themo-elastic FEM has been

conducted. Based on the generating of analysis model, the values

Numerical simulation cal culation of TIG welding of

and distibution at the centre of weld seam for transverse tensile
stress and strain produced by pre-tension upon the solidification met-
al at the back of molten pool. Experiments were performed to venfy
the simulation results. It can be drawn that for weld metal just so-
lidified at the joint pre-tension load can produce transverse tensile
stress, which increases the tendency of welding hot cracks. And with
the increasing of pre-tension load, the transverse tensile siress in-
creases. When the pre-tension stress is 60, 1200 150 and 210 MPa,
the crack length in specimens is 5.2 mm. & 1 mm. 8. 9 mm and
100 6 mm respectively. The tests results indicates the reliability of
simulation results.

Key words:;

stress; hot cracks

residual

pre-tension; numerical simulation;

Effects of MFA constituent on toughness of coarse grain heat-af-
fected zone in HSLA steels for oil tanks  ZHANG Yinggiao's
ZHANG Hangian"?, LIU Weiming' (1. Department of Materials Sci-
Shanghai
2. Research Institute for Advanced Structural

ence and Engineenng, Shanghai Jiaotong University,
200030, China;
Steel R&D Center
Shanghai 201900 China). p109— 112

Abstract
HSLA steels for oil tanks under high heat input (100 kJ/em) have

Baoshan Iron and Steel Limited Company,

Microstucture and impact toughness of CGGHAZ in

been imvestigated. Bainite is main microstucture in CGHAZ for four
steels but there is a significant difference in impact values due to
different proportion of ferrite and granular bainite. Toughness values
decrease with the increase of area percentage content of M-A constit-
uents. The effects of momhology of M-A constituents on toughness
have also been studied and the ham of massive M-A constituent is
more severe than that of long strip. Considering the influence of alloy
elements on the formation of M- A constituents area percentage cont-
ents of M-A constituents are predicted by the method of multiple lin-
ear regressions, which is helpful for evaluating the toughness of
CGHAZ.

Key words:

A constituent; impact toughness

heat input; coarse grain heat affected zone; M-



