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Table 1 Chemical compositions of experimental material
C Si Mn P S Cr
0.292 1.071 1.794 0.012 0.004  1.062
’ Ni Mo Cu Ti A Fe
’ ’ 0.442 0.316 0.152 0.018 0.193
.CCT 2 ‘ 2
Table 2 Results of mechanical properties
’ A 1T
Hyyio/MPa R, /MPa  A( %) Z( %) —40 °C
3 940 1258 13.2 44.6 21 14
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Table 3 Results of microhardness test Hy, =5927.6 -1227.7e "% —545.4¢ /"
Hyvo.» /MPa ( 2)
v/(Ces™h) 1 2 3 4 5 " Hyy TV
3528 3146 3842 3812 3450 3557
0.2
4077 4400 4684 4557 4371 4420
4939 4430 3606 4077 3900 4 194 1 °C /s
0.5
5772 6223 4763 5635 6772 5831 460 MPa 509
MPa. 1.5~5%C/s
2e 7.5 Cls
“A” 10 . 75 OC/S
10 ~40 °C /s 579 ~ 600 MPa
( 20).7.5
C /s 2.3
7.5 %C /s (A,) -
7.5 C/s (A,) (M)
2.2 745 882 386 C 5 6
4 4 4
4
Table 4 Hardnesses and phase transition temperatures at different cooling rates
v/(Cesh) Hyyio /MPa T,/C v/(Ces) Hypyio /MPa T,/C v/(Ces) Hypyio /MPa T,/C
0.2 460 452 3.0 560 427 15 580 356
0.5 462 439 5.0 550 384 20 600 388
1.0 509 465 7.5 579 386 40 600 395
1.5 547 410 10 581 368
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® 007
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of Mechanical & Electronic Engineering China University of Pe—
troleum Qingdao 266555 China) . pp 93 - 96

Abstract:  Based on SYSWELD software a method veri—
fied the parameters of heat source and heat input of double ellip—
soid mode and two principles guiding how to determine the above
parameters were put forward. Through taking the above men-
tioned measures the trailing problem of molten pool rear in
Guassian and double ellipsoid mode had been successfully
solved. The experimental results show that the predicted shape
and trend fusion line on top surface and cross section are in a—
greement with the experimental measurements. It provides theo—
retical basis and basic data for precise modeling and intelligent
control of TIG welding process. The reason why so marked differ—
ence between the predicted and practical trend fusion line at the
rear of the pool exists was analyzed which could provide a guide
for the future research.

Key words:  double ellipsoid heat source; molten pool ge—
ometry; finite element method; gas tungsten arc welding; rear

trailing of molten pool

Quantitative analysis of solder powder particle based on
morphology LU Lin'?> SUN Jia' WANG Hongmei'
WANG Ligiang’ ( 1. School of Chemical Equipment Shenyang
University of Technology Shenyang 111003 China; 2. State
Key Laboratory of Advanced Welding and Joining Harbin Insti—
tute of Technology Harbin 150001 China; 3. University of Day—
ton Dayton 45469 America) . pp 97 — 100

Abstract:  Description and statistical analysis to solder
powder particle shape which is made by ultrasonic atomization
have performed by using morphological methods since high angu—
larity of solder powder particle and less regular shape which are
key factors affecting the quality of solder paste preparation. Two
important characteristics of solder powder particle shape solder
powder particle fractal dimension and aspect ratio have been es—
tablished. Firstly the geometric projection image of solder pow—
der particle was calculated and then corrosion and expansion
methods of morphology to characterize solder powder particle pro—
files were done. Moreover the pattern information on the parti—
cle number and radius were statistically calculated. Finally fit—
ting equation with fractal dimension was built. The experimental
results showed that the morphological methods submitted by this
article can be applied to segmentation adhesion welding particle
image. In addition the aspect ratio and fractal dimension of
solder powder particle accurately reflect the solder powder parti—
cle real shape.

Key words: lead{ree solder powder particles; fractal di-
mension; image processing; corrosion transformation; dilatation

transformation

Analysis on welding porosity of iron powder electrode
YIN Shike' WU Shuxiong® WANG Yong' WANG Yishan'
(1. China Tron and Steel Research Institute Group Beijing
100081 China; 2. Beijing Miller Electric MFG. Co. Lid.
Beijing 100023 China) . pp 101 - 104

Abstract:  To determine the nature of the porosity the
gas compositions in porosity were tested by suspension melting—
gas chromatography apparatus. The photograph of internal porosi—
ty was also observed by SEM. The analysis result shows that the

gas compositions of porosity are the same mixed ones of CO and
H, in both basic and acid electrodes. CO may be considered to
play an important role in the formation of porosity. Two kinds of
shapes are shown in the interior porosity. The one is worm-ike
porosity which situated in the middle and upper weld metal and
the other is conchoidal porosity which can be found at the root
pass. The analysis result also shows that whether the formation
of porosity or nat can be predicted by the diffusible hydrogen
content of weld metal.

Key words: powder electrode; arc welding; interior po—

rosity; diffusible hydrogen content

Weldability of Al43.0Si-0.7Mg Alloy on T6 state TENG
ZHANG Yuqi® GUO Jing' YANG Chunli® ( 1.
School of Materials and Metallurgy University of Science and
Technology LiaoNing Anshan 114001 China; 2. State Key La—
boratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 105 — 108

Abstract:  Experiment of flat butt-welding is conducted on
the Al43.0Si-0. 7Mg alloy on T6 state with two kinds of welding
wire ER4047 and ER5183. The process of double pulse MIG

welding by both sides is used to reduce the influence of welding

. 1
Yingxue

heat input on the base metal. The welding parameters of two
welding wires are confirmed and the good weld formations are ob—
tained. The alloy and the two wires to this alloy have good heat
cracking resistance as fish-bone cracking test shows. On this ba—
sis the microstructure observation and mechanics performance
testing are conducted on the welding joints. The results show that
the microstructure of joints is different for these two wires. The
tensile strength of the welded joints is about 70% of the one of
base metal. The hardness test indicates that there is softening
phenomenon in the heat-affected zone.

Al43. 0Si-0. 7Mg alloy; fish-bone cracking

test; microstructure; mechanical properties

Key words:

Welding thermal simulation of bainite steel used for rail way
frog WANG Qiuying' CHEN Hui' HU Zhibo> JIANG
Chao' LI Da'( 1. School of Material Science and Engineering
Southwest Jiaotong University Chengdu 610031 China; 2. Chi-
na Academy of Railway Science Beijing 100081
109 - 112
Abstract:

cycle processes of bainite steel used for frog. The microstructure

China) . pp
Gleeble3500 was used to simulate the thermal
and properties of HAZ were investigated by optical microscopy

(OM)

lectron microscopy ( TEM) and hardness test respectively. The

scanning electron microscopy ( SEM)  transmission e—
start temperature of austenite transformation the end temperature
of austenite transformation and the phase transition temperatures
under different cooling rates were measured by the tangent meth—
od from the expanding curves. According to the experimental re—
sults the simulated heat affected zone continuous cooling trans—
forming ( SHCCT) diagram of the bainite steel was constructed.
SHCCT diagram provides basic data for the research of its weld—
ability. It could be used to predict microstructure and properties
of HAZ and optimize welding and repair welding processes of
bainite steel frog.

Key words: bainite steel; frog; SHCCT diagram; micro—

structure; welding thermal simulation



