32 10 Vol. 32 No. 10
2011 10 TRANSACTIONS OF THE CHINA WELDING INSTITUTION  October 2011

( 257061)
T
T
T
T
: T , ; ;
: TG404 S A 2 0253 — 360X (2011)10 —0037 — 04
0 T iy Vv ( Hamilton)
. Q'I‘H
; p C A
Q 3
oy +pb, =0 (2)
T SO b,
1
. . do = D de - C" dT (3)
T ) D® = D° + D' (4)
2 T . D° . D
T ;" ; dor s de
T ) ;dT
T
2
T
: 110 ~
130 A 22 ~25V 0.65
1 2.5 mm/s.
4
Q 1
oT ® @
p(0 (1) (%) =V -a(n V1) +0"(1 )
(3
p ; € P A

12010 -09 - 13 3.1
: 863 (2008 AA09A106) Visual -mesh



38 32
@ | ® N i—‘% 3. 4
— g
@ i ) i « »
(a) _}j‘ﬁl [b) _}j‘%ﬂ . “« »”»
@ . @] |
== E S
2 ® @ « »
(c) ZrRIM () FEN
1 4 3.5
Fig. 1 Schematic diagram of four types of welding
( 2 150 C
0.05 s.
4
4.1
3 A 35 mm (x=35 mm y=0)
4
1 600
1400 f i
2 1200 !
Fig. 2 Finite element model and mesh § 1000
w800
B 600f
3.2 400
200
. Goldak ™3 %0 60 80 100 120 140
Bt fa] efs
g(xy z1) :6 ‘/?Tff anIe—3x2/aze—3 yelr=) ey, 3202 3
abeymw v Fig. 3 Effect of welding sequence on thermal cycle
(5)
Soo S Ji+
h=2n T U 3 4
I N TV ra b
¢ e ( I V)
( o 1.
3.3 T
T
. 277 k) /kg I
1 480 °C 1520 C. 111



10 : T 39
4 3
( 4a)
4.2
1
4.3
+20 mm T
(z )
(o, 4
5
o
z
o
= = 0.067
& — 0.135
& ] [::]0.203
g & = 027!
; — 03%
P S : 8 [ 0407
-20 15 -10 =5 0 5 10 15 20 & = 0475
P 5 L RO FE Dy/mm —c 0.543
(a) T FL ARy (o G 0 B A2 0 40 A = 0.610
0678
800
£ 600} I
2 Fig. 5 Angular distortion of case ||
5 )
2 6 T
T’é o | - FRI
£ - HEI
= 0 - HFRI
- RN
s 20 40 60 80 100 6a
PEAS MPER Dimm IV I 1 11
(b) AT R 1) G 1) BR AR 1N ) A 5 I
4 T
Fig. 4 Effect of welding sequence on distributions of re— T
sidual stress ( 3). 6
(0.13
4a b mm)
A 35 mm(x =35 mm) (0.44 mm) .
A 6 mm(y=6 mm) . 4a T
6b 4
; 1
4b
(0.38 mm) . 111
I\
4 T

i



40 32
g (2) T
£ .
Q‘ i)
S
&
&
25 50 75 100
45851 BB D) o (3)
(a) AAETE
-0.15
B -
£ 0.20 i
= :
@ -0.25
g 030 ~ T
£ J. 2007 43(2): 234 -238.
— HRI ) .
F -035 — HEm Zhang Liguo Ji Shude Fang Hongyuan et al. Influence of weld-
-0.40 —=HEN ing sequence on welding stress of T joing J . Chinese Journal of
o 20 40 60 80 100 Mechanical Engineering 2007 43(2): 234 -238.
BBARMIER Dimm T
(b) YA 1= %5 g AT ] 2005 16(9): 811 -815.
Xue Xiaolong Wang Zhiliang Sang Zhifu er al. Three dimen-
6 sional simulation of T5oing by SEM J . Chinese Mechanical En-
Fig. 6 Effect of welding sequence on distortion gincering 2005 16(9) : 811 —815.
Sattari Far I Farahani M R. Effect of the weld groove shape and
T pass number on residual stresses in butt-welded pipes J . Inter—
national Journal of Pressure Vessels and Piping 2009 86( 11):
723 -731.
Goldak J Chakravarti A Bibby M. A new finite element model
for welding heat sources J . Metallurgical and Materials Transac—
T tions B 1984 15(2): 299 -305.
N Kim Y C Chang K H Horikawa K. Production mechanism of out—
of-plane deformation in fillet welding J . Transactions of the
5 JWRI( Japan Welding Research Institute) 1998 27(2): 107 -

113.

: 1983
20 . Email: li-

chaowen96@ 163. com



2011 Vol.32 No. 10

TRANSACTIONS OF THE CHINA WELDING INSTITUTION m

stress

Effect of welding sequences on welding residual stress and
LI Chaowen WANG Yong HAN Tao
( College of Mechanical and Electronic Engineering China Uni-
China) . p 37 —40

This paper analyzes the thermo mechanical be—

distortion of T-joint

versity of Petroleum Dongying 257061

Abstract:
havior and evaluates the welding residual stresses and distortion
with various types of welding sequence in THoint welds by per—
forming thermal elasto—plastic analysis using finite element tech—
niques. The 3-D solid elements are used in FE model and mate—
rial properties depending on the temperature are considered as
well as the convection and radiation as boundary conditions. The
stress distributions and distortion field are obtained. The welding
residual stress and distortion are largely influenced by the weld-
ing sequences. When welding was performed continuously from
one side to the other side the magnitude of residual stress and
distortion was the smallest.

Key words:

THoint; finite element simulation; welding

sequence; residual stress; welding deformation

Influence of particle size on structure of HA/BG bioactive
ZHUANG Minghui YIN Ke LI Mugin LI Xiaox—
ia ( Provincial Key Laboratory of Biomaterials Jiamusi Universi—
ty Jiamusi 154007 China) . p 41 -44 48

Abstract:  HA/BG bioactive coatings were sprayed on
Ti6Al4V substrate by subsonic flame spraying and Ti/G coating

coatings

was selected as transition player to relieve the stress in the coat—
ings. HA/BG bioactive coatings underwent crystallization treat—
ment at 700 °C. The structure of the coatings was decided by the
particle size. With fine particle porous coatings can be obtained
whose structure is beneficial to the bonding of the coatings and
the bone tissue. After the crystallization treatment the main
phase of the HA/BG coatings was crystal HA and the addition
of fine active glass inhabited the growth of HA crystal. The com—
pression stress exhibiting in HA/BG coatings was positive to im—
prove the bonding strength of the coatings.

Key words:  subsonic flame spraying; bioglass; transition

player; particle size

AC arc stability of environmental protective type of basic
and low hydrogen electrode =~ MENG Gongge' CHU Jijun®
LUAN Jingyue’ GU Feng' LI Dan'( 1. School of Material Sci—
ence & Engineering Harbin University of Science and Technolo—
gy Harbin 150040 China; 2. Harbin Welding Institute China
Academy of Machinery Science and Technology Harbin 150080
China) . p 45 -48
Abstract:
Ba0O-Ti0,-Si0, has been designed base on analyzing several do—

An electrode coating slag system CaO-CaF,-

mestic and abroad basic slag systems. The experiments were
done with uniform design method and computer aided analysis.
Nine to eleven coating components were taken as independent
variables and they were divided into five levels in all twenty nine

experiments. The AC arc stability was taken as target function

and data were analyzed with mathmatical statistic software. The
results given the influencing trend figures of coating components
on AC arc stability and multinomial mathematical model between
independent variables and function. With these trend figures and
mathematical model the improving direction of electrode for AC
arc stability can be inquired and be searched target optimization.

Key words:  basic electrode; AC arc stability; uniform

design; optimization searching

TIG butt welding between Mg alloy and Al alloy filling with
LIU Fei ZHANG Zhaodong LIU Liming ( Key La—
boratory of Liaoning Advanced Welding and Joining Technology

7Zn wire

School of Materials Science and Engineering Dalian University
of Technology Dalian 116024 China) . p 49 -52

Abstract:  Butt welding experiments of Mg to Al alloy fill-
ing with Zn wire were carried out by tungsten inert gas ( TIG)
welding. The welding joints were investigated and tested by met—
allography microscope electronic probe micro-analyzer ( EP-
MA) universal mechanical properties testing machine. The re—
sults indicated that the aluminum alloy 6061 and the magnesium
alloy AZ31B was jointed with a good surface forming. The wel-
ded joints are mainly composed of MgZn, the zinc base solid so—
lution and the aluminum base solid solution there are not the
obvious transitional layer between welded seam and aluminum
base metal and the transitional layers which approximately 20 —
100 pwm between welded seam and magnesium base metal. The
hardness of the weld seam is higher than that of the base metal a—
luminium alloy 6061 and magnesium alloy AZ31B. The tensile
strength of the butt joint is 75 MPa.

Key words:  distributable metal of Mg and Al; butt weld—
ing filling with zinc wire; microstructures; mechanical proper—
ties; TIG

Strength and microstructure of Cu joints brazed with Cu-P
based amorphous filler metal contained Zr GAO Fei XU
Weilong  WANG Chao ZOU Jiasheng ( Provincial Key Labora—
tory of Advanced Welding Technology Jiangsu University of Sci—
ence and Technology Zhenjiang 212003 China) . p 53 - 56
Abstract:  The copper joints were brazed with CuP 7.7
Sn5. 4Nil4Si0.2710. 04 amorphous filler metal and conventional
filler metal. The microstructures of filler metal and brazing joints
were analyzed and the effect of brazing procedures on joints
strength was studied. The results indicate that brazing procedures
affect the strength of the brazing joints with both the CuP7.7Sn
5.4 Nil4Si0. 2Z:0. 04 amorphous filler metal and conventional
filler metal. Compared to the amorphous brazing filler metal
conventional filler metal was more sensitive to the brazing proce—
dure. In the same experimental conditions shear strength of the
joint brazed with amorphous brazing filler metal increased by
30% or more compared to the joint which brazed with conven—
tional filler metal. CuP7. 7Sn5. 4Nil4Si0. 2Zr0. 04 amorphous
brazing filler metal has no obvious phase structures in micro—
scope while the microstructure of conventional filler metal is

mainly composed of primary ( Cu Ni) ;P and ( @-Cu + Cu;P) eu—



