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Fig. 1 Medium carbon ferromanganese micron powder
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Table 1 Electrode formula
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Table 2 Length of broken arc
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Fig 3 Observed postion of metallographic
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Fig. 4 Microstructure of deposited metal
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Table 4 Chemical component of deposited metal
Mn S C Si p Fe
0.4 0.18 0.073 013 0007
0.40 0.20 0.077 013 0010
0.3 0.2 0.00 013 0007
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Table 5 Impact toughness of deposited metal
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Fig. 5 Form of slag inclusions s
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TRANSACTIONS OF THE CHINA WEILDING INSTITUTION [11

7ZHOU Xiaoling, SUN Jianchun (School of Materials Science & Engi-
neering Chongqing University, Chongqing 400030, China). p37— 40

Abstract:  Suirface self-nanocrystallization (SSNC) by means
of high energy shot peening(HESP) was applied to produce nano-
stiuctures on the ends of TA17 titanium alloy and OCr18Ni9Ti staim
less steel bars nanostructured surface layers were formed on the
ends of samples. Making treated surfaces as interface, TA17 and
OCrl18Ni9Ti bars were bonded by impact pressure diffuson bonding
(IPDB) on Gleeble— 1500D tester. Joints were tested on tensile
testing machine, the fractures and micmwstructures on the longitudinal
section of joints were researched. Results shown that the maximum
strength is about 384. 0 MPa, buiittle fracture is generated as the
joints were tested, and the microhardness are vaned with micostruc-
tures on the longitudinal section of joint.

Key words:

stainless steel; diffusion bonding; impact pressure

surface self nanociystallization; titanium alloy;

Stress distribution in ALO;-TiC/1Cr18Ni9Ti diffusion bonded
joint SHEN Xiaogin"?, LI Yajiang', Puchkov U A’, WANG
Juan' and HUANG Wanqun' (1. Key Lab of Liquid Structure and
Heredity of M aterials Ministry of Education, Shandong University,
Jinan 250061, China; 2. School of M echatronics, Shandong Jianzhu
Univesity, Jinan 250101, China; 3. Matenals Science Department
Bauman Moscow State Technical Universty, Moscow 105005 Rus
sia). p4dl— 44

Abstract:  The stress distribution of ALO,-TiC /ICr18Ni9Ti
diffusion bonded joint was calculated using the finite element method
and the effects of bonding temperature, pressure and intedayer on
the stress distribution were studied. The results indicate that the axi-
al stress and the shear stress both change greatly near the sample
edge, which uniform near the center. The greatest shear stress oc
curs at the Al,0,-TiC /interlayer interface. The greatest axia tensile
stress shifts from the ceramic side on the sample edge to the steel
side near the edge and the value increases with the temperature de-
creasing. The axial compressive stress increases when the bonding
temperature reduces. The increasement of the pressure can reduce
the maximal axial tensile stress and improve the compressive stress.
The change of the pressure has little effect on the shear stress. Both
of the axial tensile stress and the shear stress decrease with Tt Cu-Ti
interlayer compared with Ti interlayer.

Key words:  AL,O;TiG; stainless steel; diffusion bonding;

stress

Numerical simulation of friction stir welding for aluminum alloy
ZHU Wenfeng', XU Chun’
(1. School of Mechanical Engineering, Tongji University, Shanghai
200092, China; 2. Shanghai Institute of Technology, Department of
Material, Shanghai 200235, China). p45—49

Abstract:  High speed milway (HSR) uses aluminum hollow

extrusions as new material and friction stir welding (FSW) is an i

railway carriage manufacturing

novative solid phase welding for such carriage manufacturing. Con-
sidering both the heat generation from tool shoulder friction and plas-
tic deformation near the tool pin a dual source finite element model
of FSW is presented and a varety of weld joint desgns are realized
which satisfy the feature of FSW for the double skinned extmsion
aduminum alloy stucture. By ANSYS-APDL based re-exploitation

moving heat sources smulation is realized and temperature field is
obtained duing the welding. The calculated results are in good
agreernent with experimental data, which indicate the model s feasi-
bility and accuracy. ltwill benefit the digestion &assimilation of do-
mesticmade level HSR vehicle manufacturing technology and provide
reference for FSW process parameters op timization.

Key words:

num alloy railvay carriage; numerical simulation

dual heat source; frction stir welding; alumi-

Granularity effect to F4303 electrodes performance GU
Lingyan', XU Yuelan', ZHANG Xia’, TANG Zhining” (1. Depart-
ment of Materials Science and Engineering, Nanjing University of
Science and Technology, Nanjing 210094  China; 2. Nanjing Lin
Ken Equipment Limited Liability Company, Nanjing 210005 Chi-
na). p50—52, 56
Abstract

ties medium catbon ferromanganese had been studied. The research-

Three different electrodes with different granulari-

es include welding technology performance of electrodes, the micro-
stiucture of deposited metal, chemical composition and impact tough-
ness of deposited metal. The results showed that by adding nano me-
dium carbon ferromanganese, the arc stability is better; the nano
granule can increase nucleation core of crystal which play a role in
grain refining, meanwhile the nano grain is burned badly, the deoxi-
dation and desulfidation are weaken, impact toughness of deposited
metal is reduced due to the overabundance oxide slag.

Key words:

manganese

electinde; granularity; medium catbon fermo-

Fatigue life prediction for flip chip soldered joints based on
creep stain moded SHENG Zhong, XUE Songbai ZHANG liang,
GAO Tili (Coolege of Materials Science and Technology, Nanjing
Univemsity of Aeronautics and Astonautics, Nanjing 210016, Chi-
na) . p53—56
Abstract

elastic stress in soldered joints of flip chip and the results indicated

Finite element method was used to simulate the in-

that the maximuns of equivalent creep strain and equivalent plastic
strain in soldered joint both located at the upper suface of limbic
chip. Pmocessing the stress and strain of soldered joints with time, it
was indicated that soldered joints had significantly relaxed the stress
in the initial stage of circulation, with the accumulated trends of
plastic strain and creep strain. With the hysteresis loop of stess-
strain, cyclical varation of the loop was observed and the curve be-
came stable with the cyclic loading of heat. On account of the inter-
action between plastic strain and creep strain, the solomon model
and shine and fox model were utilized to calculate fatigue life of the
soldered joints. The simulated resulis were almost the same with the
the practical life.

Key words:
stain; fatigue life

finite element method; plastic stain; creep

Grain growth in heat affected zone of fine grained titanium allogy
WU Wei, GAO Hongmingg CHENG Guangfu, WU Lin (State

Key Laboratory of Advanced Welding Production Technology, Harbin

Institute of Technology, Haibin 150001, China). p57— 60, 64
Abstract

grained titanium alloy welded joint was studieds and influences of

Grain growth in coarse gmined region of fine



