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Table 1 Simulation parameters of similar model and original model
LxWxH
( mm x mm X mm) z,v/(mm's'l) q, /W g, IW a/(]'m’z's’]'K’I)
Q235 240 x 240 x 12 6 2 800 2 000 1 100
Q235 160 x 160 x 8 9 1 867 1334 1 650
20 C; ; 3.2
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Fig. 1 Corresponding probe points of original model and Fig. 2 Corresponding probe points of original model and
similar model of butt joint similar model of fillet joint
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Fig. 3 Relationships between temperature displacement and stress at corresponding points and time step in butt-joint

180
— R — R — A
120¢ RS 8 0l o s REER| £ 150 -ﬁi’l 2 g HHER
100F A2 i 3 -1 K2 : = N O
o : \ . 5 120} y \
= 8of \.\‘ e E 90 E ol \ .
60 E 40 Z A
B 40l R Eﬂ 60 -
20 i g 30
1 1 1 1 1 1 1 1 -60 1 1 1 1 | 1 1 1 = T L L L L L L L
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
RSB At/s RIS BB At's A1 B AP Ats
(a) IREE (b) x FIhiis (c) Von Misesh /7

4
Fig. 4 Relationships between temperature displacement and stress at corresponding points and time step in fillet§oint
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Fig. 5 Formation and dimensions of box structure Fig. 6 Residual stress curve in welding direction

2

Table 2 Welding process parameters 4.3.2 BEAIFAET @ RA R ) MIFAESE B 89 X

HAE

1/A U/v L/( mm's_]) d/mm 7

160 20 4 1.2 7

280 28 4 1.2

280 28 4 1.2

4.2 333. 2 MPa
134.1 MPa;
N . 4.4

8 20

1.2 . ( =688 mm) 1 098 pm.
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Fig. 7 Residual stress curve in vertical welding direction
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Fig. 8 Diagram of deformation of similar structure
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Fig. 9 Deformation curve with distance of similar structure
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Effects of HAZ on limit loads for mismatched welded joints

LING Kun WANG Zhengdong XUAN Fuzhen ( School of
Mechanical and Power Engineering East China University of
Science and Technology Shanghai 200237 China) . pp 17 -21

Abstract: A tri-material model was proposed to investi—
gate the effects of HAZ on the limit loads of mismatched welded
joint. Some assumptions of materials and geometries of welded
joint were given in the finite element limit analysis. The finite el-
ement analysis were carried out on the welded joint with a series
of configurations of different materials properties different widths
of HAZ and different groove angles. The results show a signifi—
especially the HAZ of

on the limit load ratio. The results also illustrate

cant influence of mismatched materials
welded joint
the changing trend of the limit load ratio with the various groove
angles and widths of the HAZ of the mismatched welded joint.
Numerical simulation results show that the limit load of mis-
matched welded joint is determined by the yield strength of
HAZ. The regression equation in this paper can calculate the
limit loads of mismatched welded joint.

heat affected zone ( HAZ) ; mismatched wel—

ded joint; limit load function

Key words:

Numerical simulation on welding stress and deformation of
box structure based on similarity principles TANG Xiao—
hong' > YANG Yue' ZHANG Shanying’ ( 1. School of Traffic
and Transportation Engineering Central South University Chan—
gsha 410075 China; 2. School of Electrical and Mechanical
Engineering Central South University of Forestry and Technolo—
gy Changsha 410004 China; 3. Jiangling Motors Co.  Ltd.
Nanchang 330001 China) . pp 22 =26 108

Abstract:  Based on similarity criteria of the temperature
field the similar conditions in the HGEN heat source model were
set up and deduced. By use of the conditions the temperature
field displacement field and stress field of the butt welding and
fillet welding were simulated and analyzed comparatively. Nu-
merical results show that the errors in temperature displacement
and stress field in the similarity model are quite small with those

which are only 3.7% 4.7% 3.8%. Be-

sides the welding residual stress and deformation of box struc—

of original model

ture were simulated and the welding residual stress variation and
deformation change curve with distance of the similar box struc—
ture was obtained. The error between the simulated deformation
and experimental measurement is only 9.8%  which furthermore
certifies the correction of similar conditions of the HGEN heat
source model.
Key words:

similarity principles; stress and deforma—

tion; numerical simulation; box structure

Microstructure and mechanical properties of TiC/Co com-
posite coating by laser cladding on H13 steel surface
PHAM THI HONG NGA'? ZHANG Xiaowei' WANG Chuan—

qi' LIU Hongxi' JIANG Yehua'( 1.
ence and Engineering Kunming University of Science and Tech—
nology Kunming 650093 China; 2. College of Mechanical En—
gineering University of Technical Education Ho Chi Minh City
Ho Chi Minh 720035 Vietnam) . pp 27 - 31

Abstract:  TiC/Co composite coating and Co50 alloy coat—
ing were prepared by laser cladding of on the AISI H13 hot work

College of Materials Sci-

tool steel surface. The bonding characteristics phase constitu—
tion microstructure and micro-hardness distribution of the coat—
ings were analyzed and tested by XRD SEM and micro-hardness
tester. The results indicate that Co50 alloy coating as well as
TiC/Co composite coating show good metallurgical bonding with
the H13 steel substrate surface. Co50 alloy coating was mainly
composed of y-Co dendrite and eutectic between y-Co dendrites

while TiC/Co composite coating which contained TiC particles

Cr,Ni,

as well as Cr-Ni¥e-C and so on. The average micro-hardness of

dendrite and fine eutectic was consisted of TiC TiCo,

cross—section of TiC/Co-based composite coating and Co50 alloy
coating are 5 520 MPa and 4 990 MPa about 2.7 times and 2.4
times higher than that of the H13 steel substrate.

laser cladding; AISI H13 steel; Co-based

alloy; composite coating

Key words:

Numerical simulation of radial friction welding temperature
field of steel ZHANG Lei' QIN Guoliang® ZHANG Chun—
bo' ZHAO Yushan' ZHOU Jun'( 1. Harbin Welding Institute
China Academy of Machinery Science and Technology Harbin
150080 China; 2. Institute for Materials Joining Shandong U-
niversity Jinan 250061 China) . pp 32 -36

Abstract: By applying ABAQUS software a two-dimen—
sional axisymmetric model of radial friction welding was estab—
lished based on heat transfer theory elastic-plastic mechanics
and finite element method. The radial friction welding tempera—
ture field was simulated by remeshing technology. In the second-
ary stage of friction welding the dynamic balance between heat
generated by friction on the friction interface and heat loss with
flash and heat conduction is achieved and the interface tempera—
ture is not higher than 1 320 °C. In the third stage of friction
welding as the metal layer at high temperature being squeezed
out the temperature on the interface decreases rapidly. By ana—
lyzing the metallographic microstructure  the thermal cycle
process in the joint was obtained. The simulated temperature dis—
tribution in joint accords well with the test results.

Key words:  radial friction welding; temperature field;

numerical simulation

FVM-CA simulation of grain growth during solidification u—
sing ‘node-based-correction’ method ZHAO Jingyi' LI
Zili* WANG Guilan' ZHAN Haiou® ( 1. School of Materials
Science and Engineering Huazhong University of Science and
Technology Wuhan 430074 China; 2. School of Software Engi—
neering Huazhong University of Science and Technology Wu-—
han 430074 China; 3. School of Mechanical Science and Engi—
neering Huazhong University of Science and Technology Wu—

han 430074 China) . pp 37 -40



