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7A52 . Table 1 Chemical compositions of 7A52 alloy
. 23 . Zn Mg Cu Mn Cr
4.0~4.8 2.0~2.8 0.05~0.20 0.20~0.50 0.15~0.25
Ti Zr Fe Si Al
0.05~0.18 0.05~0.15  <0.30 <0.25
4-6
> Al A) Al 2
TAS2 Table 2 Welding parameters of EBW
I;/mA I, /mA »/( mmemin ")
1 760 80 ~110 800
2 760 110 ~ 120 800
3 754 ~760 120 800
4 760 ~764 120 800
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Fig. 1 Weld across-section shape under different beam 4'08{) sls 9I6 164 11|2 léo
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Table 3 Weld shape parameters under different beam Fig. 2 Effect of weld shape parameters on beam current
current
2.2
I,/mA  H/mm B/mm W/mm H/B
1 85 1472 2.70 4.20  5.45 —
2 90 16.12 3.62 4.44  4.45 — 10 mm
3 100 17.12 3.48 492 4.9 —
4 105 18.74 3.36  4.22  5.58 —
5 107 21.60 3.61 4.68  5.98 30%
6 110 2182 3.08 4.22 7.08 . 23 4
7 115 22.14 3.16 4.14  7.01 I, =120 mA v =800 mm/min 3
8 120 24.20 3.14 410 7.71 754 mA 760 mA 4
760 mA 764 mA.
1 3 1 I, =80 mA
I, =106 mA 5
I, =110 mA 3 5 4.
3 4 3 I, =754 mA
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Fig. 3 Weld section shape under different focus current

4
Table 4 Weld shape parameters under different focus

current

I /mA H/mm B/mm W/mm H/B

I 754 22,24 3.52  4.32 6.32
I 757 22.21 3.68 4.52 6.04
il| 760 22.18 3.18 4.12 6.97
I\% 763 22.36 3.08 4.08 7.26
A% 764 22.38 3.14 3.58 7.12
0.7 mm
. I =
760 mA N .4
I, =760 mA I, =760 ~763 mA
1, =764 mA
4
72}
= 69f
=
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P 6.6
%
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Fig. 4 Effect of weld shape parameters on focus current
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2.3
7ZD15045A
90 ~ 150 kV
U, =60 kV
v =800 mm/min
X

2.4

5
Table 5 Welding parameters optimization of EBW

Ua/kV If/mA Ib/mA v/( mm-min’l)
60 763 120 800
2.4.1
5 Sa
HAZ( A) . (B) .

(a) LT R8N 4% B A STER

(b) FERBEX BMALTER (SEM)

5
Fig. 5 Microstructure of weld
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Cu,Ti in grain boundary of Ti,Cu. While above 950 °C  the Al-
Cu, Ti gradually disappeared and TiB whiskers were mainly dis—
tributed on Ti,Cu. When the holding time was 10 min and bra—
zing temperature was 950 °C  the maximal joint shear strength
was 96 MPa. While the holding time was 20 min and brazing
temperature was 930 C
was 83 MPa.
Key words:

ters; microstructure; shear strength

and the maximal joint shear strength

Al, O, ceramics; TC4 alloy; brazing parame—

Microstructure analysis of hardfacing layer by electrode
cored with high chromium casting iron XU Jinfeng'
TANG Zhen'> REN Yongming' ZHAI Qiuya' ( 1. School of
Materials Science and Engineering Xi‘an University of Technolo—
gy Xian 710048 China; 2. Xi‘an Far East Import & Export
Co. Ltd. Xian 710077 China) . pp 57 -59 64

Abstract:  The hardfacing electrodes cored with high chro—
mium casting iron were developed to adequately transfer alloying
elements. The transfer coefficient was calculated and the micro—
structure and hardness of the hardfacing layer from different coat—
ings were investigated. The results indicated that the transfer ef—
ficiency of electrodes was more than 85% . Different composi—
tions and microstructure in the hardfacing layer can be obtained
using the same-cored wire covered with different coatings. When
the cored welding-wire was covered with alkalescent low-hydro—
gen coating the hardfacing layer with hypoeutectic high chromi—
um casting iron formed and the microstructure consisted of prima—
ry austenite y martensite M and carbide. While covered with al—-
kalescent graphite coating the hardfacing layer with hypereutec—
tic high chromium casting iron was formed and the microstructure
consisted of primary carbide martensite M carbide Fe,C; and a
small amount of G. Since hard Cr,; C; and martensite phases exis—
ted in the hardfacing layer the hardness of the hardfacing layer
was high. The hardness of the hypoeutectic and hypereutectic
high chromium casting iron hardfacing layers was 44.5 - 56. 5
HRC and 59-67 HRC

Key words:

respectively.
high chromium casting iron; hardfacing elec—
trode; transfer coefficient; microstructure of hardfacing layer

Weld hot crack analysis of 6005A aluminum alloy profile for
high-speed train ZHANG Jian LEI Zhen WANG Xuyou
( Harbin Welding Institute Mechanical Science Research Insti—
tute  Harbin 150080 China) . pp 60 — 64

Abstract:  The hot cracking sensibility of 6005A alumi-
num alloy was investigated with hot plasticity test and the weld
hot crack of 6005A aluminum alloy profile in laser-MIG hybrid
welding was analyzed. Hot plasticity test results indicated that
the brittle temperature range ( BTR) of 6005A aluminum alloy
was 550-640 C
bility of the aluminum alloy was high. High-efficient welding of

which demonstrated that the hot cracking sensi—

6005A aluminum alloy profile can be achieved by utilizing laser—
MIG hybrid welding process with I groove and welding speed up
to 4.5 m/min. However hot crack perpendicular to weld bead
was found on the back of weld. The increase of dilution rate
caused by changing the groove was the main reason for the gen—
eration of hot crack on the back of weld made by laser-MIG hy—
brid welding. However the hot crack can be avoided by using V
groove instead of the I groove in the hybrid welding of 6005A alu—
minum alloy profile.
Key words:  aluminum alloy profile; brittle temperature

range; hot crack; laser; hybrid heat resources

Effects of interpass temperature on crack propagation ener—
gy in deposited metal of 690 MPa grade HSLA steel
WANG Aihua PENG Yun XIAO Hongjun TIAN Zhilin ( State
Key Laboratory of Advanced Steel Processes and Products Cen—
tral Tron & Steel Research Institute Beijing 100081 China) .
pp 65 -68 72
Abstract:
deposited metal of 690 MPa grade HSLA steel when the interpass
temperature was 80 °C and 200 °C
hinder crack propagation were discussed with optical microscope
(OM)

scatter diffraction ( EBSD) combining with load-distance curve.

Instrumented impact test was conducted on the
respectively. The factors to
scanning electron microscope ( SEM) and electron back—

The results showed that the impact energy of the deposited metals
made with interpass temperature of 80 “C and 200 °C was 103.9
J and 63.2 ] respectively. The gap between crack initiation en—
ergy and propagation energy was 6.7 J and 34 ] for two interpass
temperatures respectively. The difference of impact energies
was mainly attributed to the propagation energy. During the crack
propagation the maximum propagation distance of the dimple ar—
ea was 1.68 mm and 0.6 mm for 80 °C and 200 °C of interpass
temperature respectively. The fractography of the brittle fracture
areas was mainly of cleavage but dimple bands were observed in
the deposited metal with interpass temperature of 80 C. Tt was
concluded that the proportion of high angle grain boundaries of
55°-60° determining the impact energy.

Key words:

interpass temperature; impact toughness;

crack propagation; high angle grain boundary

Microstructure and mechanical properties of YAG pulse la—
ser butt joint of thin AZ61 magnesium alloy sheets LI
Zhijun WANG Hongying ( The Industrial Training Center
Shenzhen Polytechnic Shenzhen 518055 China) . pp 69 -72

Abstract:  YAG pulse laser welding of thin AZ61 magne—
sium alloy sheets was conducted. The microstructure and chemi—
cal compositions of the welded joint were examined with optical
microscope ( OM) and energy dispersive X-ray analysis ( EDX)
and the microhardness and tensile strength of the joints were
measured. The results show that the weld front side slightly col—
lapsed but the weld back side shaped well. The weld had good
appearance and solid mechanical properties. The grain was finer
and the microhardness was higher in the fusion zone than that in
the base metal. The tensile strength of the joint was 250 MPa e—
quivalent to that of the base metal. The evaporation of Mg led to
the increasing of Al content in the weld but the Zn content was
low.

Key words:
crostructure; mechanical property

AZ61 magnesium alloy; laser welding; mi—

Welding parameters and mechanical properties of electron
beam welding of 7A52 aluminum alloy ZHAI Xiwei'
CHEN Furong' BI Liangyan' ZHANG Chuanchen’( 1. College
of Material Science and Engineering Inner Mongolia University
Hohhot 010051 China; 2. School of Materials
Science and Engineering University of Science and Technology
Beijing Beijing 100083 China) . pp 73 -76

Abstract:  The electron beam welding of 20 mm 7A52 a-

luminum alloy plates was conducted. The welding parameters

of Technology

were determined by the method of multiple specimens and the
mechanical properties of the joints were examined. The results
showed that the satisfing weld appearance can be achieved when

the accelerating voltage was 60 kV electron beam current was
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120 mA focus current was 763 mA and welding speed was 800
mm/min. The ratio of depth to width obviously increased with
the increase of electron beam current. Tiny alteration of focus
current caused significant change in the weld shape. Fine and u-
niform grains occurred in the weld seam and the fracture
strength  weld hardness and impact toughness of the joint
reached 87% 61% and 95.4% of those of base metal
tively.

Key words:

respec—

7A52 aluminum alloy; electron beam weld—

ing; welding parameters; mechanical properties

Performance of dissimilar metal weld between SA335P91
and 12Cr1MoV steels in ultra( ultra) supercritical thermal
power units  ZHENG Kai' > ZHAO Dajun' ZHANG Xue-
lian®( 1. College of Construction Engineering Jilin University
Changchun 130022  China; 2. Vocational and Technical Col-
lege Jilin Architectural and Civil Engineering Institute Chang—
chun 130118 China; 3. Guangdong Yudean Group Co. Litd.
Guangzhou 510630 China) . pp 77 - 80

Abstract:  Dissimilar metal welds between SA335P91 and
12Cr1 MoV ferritic heat—resistant steels are widely applied in the
main steam pipe and the reheater on boiler heating surface for the
supercritical ( SC) and ultrasupercritical ( USC) thermal power
units in China. The characteristics of microstructure and weld—
ability of two steels were described and the welding mechanism
for dissimilar metal weld between two steels was investigated.
Through theoretical analysis and experiments the main factors in
dissimilar metal welding that resulted in hot and cold cracks de—
crease of toughness embrittlement and type IV softening crack—
ing tendency were determined. Corresponding technological
methods and heat treatment procedures to prevent the above de—
fects were proposed and solid joints were achieved.

Key words:  supercritical; ultra-supercritical; dissimilar

heat resistant steel; ferrite; welding

Microstructure and mechanical properties of thick titanium
alloy joint in narrow-gap TIG welding LU Shixiong'
CUI Qinglong' HUANG Yongxian' ZHENG Chuanqi' WANG
Yang’( 1. State Key Laboratory of Advanced Welding and Join—
ing Harbin Institure of Technology Harbin 150001 China;
2. Qianjiang Motorcycle Co. Ltd. Wenling 317500 China) .
pp 81 -84
Abstract:
plate was made by narrow-gap tungsten inert gas ( TIG) welding

High—quality joint of thick TC4 titanium alloy

with proper gas protection and welding parameters. Metallograph—
ic analysis of the resultant joints revealed the rules of grain
growth and microstructure characteristics. The variation of the
cooling speed resulted in different microstructures in the heat—
affected zone ( HAZ) . The tensile test showed that the average
tensile strength of the joints reached 90% of that of the base met—
al which was attributed to the mechanism of meshing strengthe—
ning during narrow-gap TIG welding of thick titanium alloy plate.

Key words: thick titanium alloy plate; narrow-gap TIG

welding; microstructure; mechanical property

Effects of surface absorption of Ge on Sn2. 5Ag0. 7Cu/Cu
interfacial reaction and wettability YANG Tuoyu' MENG
Gongge’ CHEN Feng' XIA Xianming' (1. School of Mechani-
cal Electronic and Vehicle Engineering Anhui Science and

Technology University Anhui 233100 China; 2. School of Ma—

terials Science and Engineering Harbin University of Science
and Technology Harbin 150040 China) . pp 85 —88

Abstract:  The evolution of wetting property and interfa—
cial morphology of Sn2.5Ag0. 7Cu solder was investigated before
and after adding active elements. The spreading areas of solder
with different contents of Ge were measured and the morphology
of the compound was analyzed with SEM. The relationship be—
tween tension on the soliddiquid interface and the absorption a—
mount of active elements on the same place during soldering and
its effect on wetting properties were studied. The results showed
that when the Ge content in solder was 0. 5% its absorption on
the interface quickly raised the forward-growing tendency of the
compound was strong and the spreading area was the largest.
When the Ge content in solder was 1. 0% the absorption re—
mained obvious but the wetting performance was weakened and
the thickness of the compound was relatively thinner. This phe—
nomenon indicates that Ge can reduce the tension on the solde—
ring interface within a certain range. In addition when the ab—
sorption was relatively large the diffusion between Cu and solder
can be restrained and the growth of the compound can be hin-
dered.

Key words: lead-free solder; active element; soldering

interface; adsorption

Influence factors of dynamic recrystallization of 7050 alu-
minium alloy friction stir weld ZHANG Chengcong'
CHANG Baohua' TAO Jun®> ZHANG Tiancang’( 1. Key Labo-
ratory for Advanced Materials Processing Technology Ministry of
Education Tsinghua University Beijing 100084 China; 2. Re—
search Office for Aero Engine Technology Beijing Aeronautical
Manufacturing Technology Research Institute Beijing 100024
China) . pp 89 -92

Abstract:

under different rotation rates and tool traverse speeds was con—

Friction stir welding of 7050 aluminum alloy

ducted and the influence of welding parameters on the grain size
of nugget zone was investigated. To analyze the affecting mecha—
nism of welding parameters on the grain size of nugget zone iso—
thermal compression experiments under different strain rates and
deformation temperatures were performed and the influence of de—
formation parameters on the dynamic recrystallization was ana—
lyzed. Results showed that grain size in nugget zone changed
slightly with the increase of the rotation rate while it decreased
with the increase of tool traverse speed. Within the range of com—
plete dynamic recrystallization the recrystallization grain size de—
creased with increase of the value of InZ. The welding parame—
ters affected the Zenner-Hollomon parameter and then determined
the grain size in nugget zone.

Key words: 7050 aluminum alloy; friction stir welding;
dynamic recrystallization; thermal-physical simulation

Analysis on mechanism of removing oxide film on stainless

steel by heating in low vacuum HE Peng' ZHENG Yan-
song' LI Jun'? QIAN Yiyu' LOU Haoyue’ ZHANG Wen-
feng’( 1. State Key Laboratory of Advanced Welding and Join—

ing Harbin Institute of Technology Harbin 150001 China;

2. Yinlun Machinery Co. Ltd. Taizhou 317200 China) .

pp 93 -96
Abstract:

steel sheets with one in supply state and the other pre-oxidized

In low vacuum condition OCr18Ni9 stainless

at 800 °C in air were heated and the steel sheet in supply state



