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Area2 ~ Area5 3.5% NaCl
MWEDM 100 pm.
HIT100 . Eco Chemie AU-
®30 TOLAB PGSTAT302
wm .
W18CrdV 1 mmx1.5 100 ~10 MHz 10 mV
mm 0.5 ps 5
LS. 1 -0.3V 5
mV/s.
1 Wi18Cr4V LEICA DMILM
Table 1 Machining parameter of test specimen W18Cr4V
C/pF U/Iv R/IQ a t/min 2
Area2 500 80 2 400 0.9 142
Area3 500 60 1200 0.5 56
Aread 1000 110 400 0.5 41
Area’S 1000 50 1 600 0.9 158 ( )
60Si2Mn 1.1 mm x 1.4 mm
2 s 20 ws
2 W18CrdV L60Si2Mn M42
2 60Si2Mn 2a
Table 2 Machining parameter of test specimen 60Si2Mn Area5
i Areal Area2 Area3 Aread
CIF U RIQ o ¢t/ min 2b Areal Area 3
Area2 2500 90 800 0.3 47 Aread ; Aread
Area3 3 000 50 3 200 0.3 80 : Area2
Aread 2500 110 2 000 0.7 55 . e Areal
Area5 3 000 80 800 0.7 57
i Area2 Area3 Aread Area5
M42 1.1 mm x1.4 mm MWEDM M42
2 ps 20 s
3
3
3 M42
Table 3 Machining parameter of test specimen M42 W18CrdV 60Si2Mn M42
3
C/pF U/v R/IQ «a ¢/min
Area2 2500 90 800 0.3 47
Area3 3 000 50 3 200 0.3 77 3a Areal
Aread 2500 110 2 000 0.7 55 ;
AreaS 3 000 80 800 0.7 43 MWEDM Area2 Area3 Aread AreaS
Aread
1.3 X Area2 Area5
Ag/AgCl pH =5 3b Areal
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Metal and Electronic Material General Research Institute for
Nonferrous Metals Beijing 100088 China) . pp 75 =78
Abstract:  The optical microscope

croscope ( SEM) and electron back scattered diffraction ( EBSD)

scanning electron mi—

were used to analyze the microstructure in different reigns of refill
friction spot welded ( RFSW) joints. The results showed that
complete dynamic recrystallization occurred in the nugget zone
with fine equiaxial grains and much finer grains existed at the
bottom. The nugget zone had no obvious texture. Part dynamic
recrystallization occurred in the TMAZ which contained fine
equiaxial grains and partly recovery grains with deformed struc—
ture. An obvious interface existed between the nugget zone and
TMAZ and its grain was much finer than those on both sides
and the grain boundary was denser.

Key words:  refill friction spot welding; aluminiumithi—
um alloy; microstructure evolution; electron back scattered dif—

fraction

Microstructure evolution after thermal exposure in weld in—
terface of Ti, AINb/TC11 dual alloy forged at different tem—
peratures  JIA Qian' > YAO Zekun'? ZHANG Dongya' >
QIN Chun'® TU Weijian' > YANG Guobao' > GENG Jing-
dong’( 1. College of Materials Science and Engineering North—
western Polytechnical University Xi‘an 710072 China; 2. ERC
of Forging Technique for Less Deformable Materials Xi” an
710072 China; 3. Blade Factory of Guizhou Aero-Power Com—
pany Pingba 561114 China) . pp 79 - 83

Abstract:  The microstructure evolution in Ti2AINb/TC11
dual alloys after near thermal forging

and thermal exposure at 550 °C for 50 h and 100 h respective—

gradient heat treatment

ly was investigated with optical microscope ( OM) and transmis—
sion electron microscope ( TEM) . The results show that B2—0
+ B decomposition occurred in the welded seam and Ti, AINb
matrix and «, phase migrated to the grain boundary of B2 during
thermal exposure. The time for thermal exposure was longer the
segregation of a, phase at grain boundary was severer. And «,
phase agglomerated into block when the thermal exposure time
was 100 h. Also

centage increased simultaneously. If Al and Nb contents were

the B phase grew coarse and its volume per—

large in the joint @, phase would agglomerate at grain boundary
the original O phase overprinting with the secondary O phase de—
composed from B2 phase would coarsen.

Key words:  dual alloys; near thermal forging; thermal

exposure; microstructure

Influence of weld strength match on distribution of stress
triaxiality for aluminum alloy welded joint ZHU Hao'?
GUO Zhu'®> CUI Shaopeng' > WANG Yanhong' *( 1. Hebei
Provincial Key Laboratory of Traffic Engineering materials Shiji—
azhuang TieDao University —Shijazhuang 050043 China; 2.
School of Materials Science and Engineering Shijiazhuang TieD—
ao University Shijazhuang 050043 China) . pp 84 - 88
Abstract:  The tensile simulation was carried out on 6063
aluminum alloy welded joint with different weld strength matches

with software ABAQUS and the influence of weld strength match

on the distribution of stress triaxiality in aluminum alloy welded
joint was studied. At the same time the influence of HAZ width
on the distribution of stress triaxiality in welded joint was studied
in each strength match condition. The results indicate that the
stress state in welded joints with different weld strength matches
was complicated compared to the base material. Bounce in the
stress traxiality existed in the boundary between the base material
and HAZ and between the weld and HAZ. The maximum of
stress traxiality in high strength match welded joint was the lar—
gest. On the contrary the maximum of stress traxiality in low
strength match welded joint was the least. Under the condition of
equal strength match the position of the maximal stress traxiality
changed from the boundary between the base material and HAZ
to the boundary between the weld and HAZ with the increasing of
the width of HAZ. Under the condition of high strength match

the maximum of stress traxiality appeared in the boundary be—
tween the weld and HAZ
reduced gradually with the increasing of the width of HAZ. How-

and the maximum of stress traxiality

ever under the condition of low strength match the maximum of
stress traxiality appeared in the boundary between the base mate—
rial and HAZ and the maximum of stress traxiality also reduced

gradually with the increasing of the width of HAZ.

Key words: aluminum alloy welded joint; strength
match; HAZ; stress triaxiality; FEA
A control technique for electron-beam scan welding WEI

Shouqi LI Xuejiao MO Jinhai ( College of Mechanical & Elec-
trical Engineering Guilin University of Electronic Technology
Guilin 541004 China) . pp 89 -92 96

Abstract:  In electron-beam ( EB) scan welding the 2D
seam tracking could be approximated by combination of limited
line segments and basic arc graphics hence the whole welding
processes could be divided into 3 steps: tracing of teaching cal-
culating of tracking data and scan welding. In these processes
three main problems non-vertical of x— scanning axis distor—
tion of scanning track and defocusing of EB spot could be solved
by proper conversion of oblique and rectangular coordinates dy-
namic correction of deflection scanning magnetizing current with
EBS% deflection amplitude and velocity and dynamic correction of
focusing magnetizing current with EB§ deflection vector respec—
tively. The welding results with “track & field” type seam track—
ing reveal that eccentric distance is above 0.08 mm depth er—
ror is lower than 0. 13 mm width error in surface is lower than
0.16 mm. The proposed welding method could precisely repeat
the seam tracking and obtain excellent welding quality.

Key words:

electron-beam scan welding; coordinate con—

version; scanning track distortion; electron-beam spot defocusing

Test and analysis on corrosion resistance of MWEDM sur-—
ZHANG Bin'? GUO Libin' CUI Hai'® ZHANG
Huigang' (1. College of Mechanical and Electrical Engineering
Harbin 150001 China; 2. Li-
Harbin 150001 China;
3. Engineering Training Center Harbin Engineering University

Harbin 150001 China) . pp 93 -96
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Abstract: In order to understand the corrosion resistance

of different materials surfaces machined by micro wire electrical
discharge machining ( MWEDM)
of materials including W18Cr4V 60Si2Mn and M42 were sep—

arately processed. The micro electrolytic cell equipment and

the specimens of three kinds

electrochemical workstation were applied to test the corrosion re—
sistance of specimen surfaces and the electrochemical imped—
ance spectroscopy and potentiodynamic polarization curves were
measured and analyzed. Besides the surfaces after corrosion
were observed with inverted metallurgic microscope and were
compared to flat grinding surfaces. The results showed that corro—
sion resistance of MWEDM surfaces was superior to that of flat
grinding surfaces. For different materials corrosion resistance of
MWEDM surfaces was significantly different from each other. For
the same material the surface with better corrosion resistance
could be obtained by using appropriate processing parameters.
Key words:  micro wire electrical discharge machining;
corrosion resistance; electrochemical impedance spectroscopy;

potentiodynamic polarization curve

Using dynamic induction heating to inhibit martensite struc—
ture formed in heat-affected zone of U71Mn steel rail after
YAN Wentao LI Xiaoyan LI Hui SUN
Jiantong ( School of Material Science and Engineering Beijing
University of Technology Beijing 100124  China) . pp 97 -
100 108
Abstract:
to inhibit the formation of martensite in heat-affected zone
( HAZ) of U71Mn steel rail after surface welding. The inhibition

of martensite structure was characterized by optical microstruc—

surface welding

A dynamic induction heating method was used

ture analysis and microhardness testing. The experimental results
showed that when the U71Mn steel rail was welded in cold weld—
ing condition cracks would form directly in the heat-affected
zone and the microstructure was martensite. With the increase
of preheating and post-heating temperature the amount of mar—
tensite reduced significantly. When the preheating temperature
was 320 °C and post-heating temperature was 550 C  the mar—
tensite structure could be inhibited completely and the heat-af—
fected zone consisted of sorbite structure whose size was smaller
than pearlite structure in the base metal. The microhardness of
the heat-affected zone also distributed uniformly.

Key words:  dynamic induction heating; U71Mn steel

rail; surface welding; martensite

Arc pressure analysis in variable polarity TIG welding
CHENG Lin HU Shengsun WANG Zhijiang ( Tianjin Key La—
boratory of Advanced Joining Technology Tianjin University
Tianjin 300072 China) . pp 101 — 104

Abstract:  The arc pressure during horizontal variable po—
larity gas tungsten arc welding ( VPTIG) was measured by pres—
sure transducer under different welding conditions. The radial
distribution of arc pressure was investigated and the central arc
pressures for DC TIG welding and VPTIG welding with a period
of 5% and 15% for direct current electrode positive ( DCEP)

were compared. The experimental results showed that the radial

distribution of VPTIG pressure was hyperbolic. When the weld-
ing current was in the range of 100 A to 140 A and with the same
root mean square value the arc pressure decreased gradually
with the increase of time ratio of DCEP at one cycle during DC
TIG welding and VPTIG welding with a period of 5% and of
15% for DCEP due to the difficulties of electron emission and
arc divergence in the period of DCEP. And the integrated arc
force was directly proportional to the square of welding current.
Key words:  hyperbolic distribution; arc pressure; hori—

zontal welding; variable polarity gas tungsten arc welding

Effect of hot-cutting defect on reliability of brazing process
in ceramic package manufacturing——II. Brazing structure
design ZENG Chao WANG Chunging TIAN Yanhong
ZHANG Wei ( State Key Lab of Advanced Welding and Joining
Harbin Institute of Technology Harbin 150001 China) . pp 105
-108
Abstract:

age manufacturing depends on the interaction between thermal

Reliability of brazing process in ceramic pack—

stress induced by mismatch of CTE ( coefficient of thermal ex—
pansion) and defect in ceramic generated in the process before
brazing. This paper based on the feature that defects with differ—
ent degrees of danger spatially locate differently and employed
ANSYS software to analyze the distribution of the thermal stress
in brazing process. A novel idea of avoiding the stress locating at
defect region was applied to improve the reliability of assembly
process. This idea is different from the traditional optimizing
method to lowering the stress over the whole component and is
more flexible for the package design and it is also more effective
for improving the reliability of ceramic package manufacturing.

thermal mismatch;

Key words: package structure;

process reliability

Finite element numerical simulation of electron beam weld—
ing of TC4 titanium alloy ~ ZENG Qingji' XU Lianyong' >

HAN Yongdian' > JING Hongyang' > ZHOU Chunliang’ ( 1.
School of Materials Science and Engineering Tianjin University

Tianjin 300072 China; 2. Tianjin Key Laboratory of Advanced
Tianjin 300072 China; 3. The 18th Re-
China) . pp 109 -

Joining Technology
search Institute of CETC Tianjin 300381
112

Abstract:
beam welding of 9 mm thick TC4 titanium alloy plate were ob—

The optimized welding parameters for electron

tained. A finite element model was established based on
ABAQUS software and the simulated results of the weld appear—
ance and residual stress on the weld surface agreed well with the
experimental results. This proved that the combined heat source
with highly penetrating cone heat source and highly irradiative
dual-ellipsoid heat source could characterize the electron beam
welding. Further simulated results showed that high residual
stress occurred around the weld especially dangerous three-di—
mensional tensile stress existed within the weldment.

Key words: electron beam welding; TC4 titanium; finite
element numerical simulation; residual stress; composite heat

source



