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Fig. 1 Schematic diagram of arc pressure measurement
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Fig. 2 Schematic diagram of pressure measurement with
radial distance from arc axis
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Table 1  Welding parameters for pressure measurement
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Table 2 Radial arc pressure distribution measurement of

VPTIG
EmiEE B BILEN B, AIEN B3 BENH, BIES
r/mm py /Pa pz /Pa pa /P pq /Pa
0 1 969 2 101 3 262 4 220
0.5 1708 1 802 2 286 3 821
1.0 1 442 1 505 2138 2910
1.5 1 008 1133 1 492 2 166
2.0 692 891 1 067 | 613
2.5 516 778 849 | 147
3.0 447 643 751 881
3.5 329 622 583 675
4.0 249 514 548 589
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Fig. 5 Radial arc pressure distribution measurements and
hyperbolic distribution fitting curve
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Fig. 7 Relationship between /* and integrated arc force
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Abstract :

In order to understand the cormsion resistance

of different materials surfaces machined by miero wire electrical
discharge machining {1".-']1'@2-?]3]:'M:J * the specimens of three kinds
of materials’ including W18CrdVr 60Si2Mn and M42* were sep—
arately processed. The micro electrolyhe cell equipment and
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 cormsion
were observed with inverted metallurgic microscope’ and were
compared to flat grinding surfaces. The results showed that corro—
sion resistance of MWEDM sudaces was supenor 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 ma{:hlning:
Corrosion re.'sislan{:ﬂ: electrochemical i.tﬂpf:-l‘.laﬂﬂﬂ EFH’.{:I.[‘GH{':(}[I}":

potentiodynamie polanzation 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 {Sﬂbﬂﬂi 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 suface welding. The inhibition

of martensite structure was characterized by optical microstruc—

surface welding

A dynamic induction heating method was used

ture analysis and micwhardness 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 hﬂating: U71Mn steel

rail * surface weiding: martensite
Arc pressure analysis in variable polarity TIG welding
CHENG Lin* HU Shengsun® WANG Zhijiang {'I'i::mjin Key La-
boratory of Advanced Joining Technology® Tianjin University’
Tianjin 3000727 China) . pp 101 — 104

Abstract® The arc pressure during horizontal variable po-
larity gas tungsten arc welding (VPTIE:’ was measured by pres—
sure transducer under different welding conditions. The radial
distribution of arc pressure was investigated’ and the central are
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
rool mean square value’ the arc pressure decreased graduaii;-,r
with the increase of time ratio of DCEP at one cyele during DC
TIG welding and VPTIG welding with a penod 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 curmrent.
Key words - hyperbolic distribution” arc ptf:ssurf:: hori—

zontal wﬂiding: variable polarity gas tungsten arc welding

Effect of hot—cutting defect on reliability of brazing process
in ceramic package manufacturing——I1. Brazing structure
design ZENG Chao® WANG Chunging’ TIAN Yanhong'
ZHANG Wer {SL':'II.E 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 (Eﬂﬂfﬁﬂiﬁnl of thermal ex-
rm11.l=.i-unr|1:J 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 il is also more effective
for improving the reliability of ceramic package manufacturing.

Key words* thermal mismatch 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’ {l.
School of Materials Seience and Engineenng’ Tianjin University’
Tianjin 300072 China’ 2. Tianjin Key Laboratory of Advanced
Joining Technology’ Tianjin 300072 China’ 3. The 18th Re-
search Institute of CETC# Tianjin 300381 Ehina}. pp 109 -
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 imradiative
dual-ellipsoid heat source could charactenize 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 wf:iding: TCA titanium® Gnite
element numerical simulation’ residual stress’ composite heat
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