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1
Table 1 Device parameters of phase-shift controlled full-bridge ZVZCS converter
IGBT TX
C, C;/nF L,/pH Cy CslpF L,/ pWh s Cy/uF U, IV f./kHz
134 200 50 1 500 6:1 12 380 15
8 0~ .
20% 0.10 (4) “1247
N N PWM
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Effect of welding methods on impact toughness of ultra-dow
carbon martensitic stainless steel welding wire deposited
metal DU Bing'> SUN Fenglian' XU Yujun® LI Xi-
aoyu’ LU Xiaochun® QIN Jian’( 1. College of Material Science
and Engineering Harbin University of Science and Technology
Harbin 150001 China; 2. Harbin Welding Institute Harbin
150028 China) . pp 1 -4

Abstract:  As for the low impact toughness of weld metal
for large hydro-turbine runner effect of welding methods and gas
content on impact toughness of ultradow carbon martensitic stain—
less steel welding wire deposited metal is investigated. The re—
sults show that the Laser-MIG hybrid welding in addition to TIG
welding can greatly improve the impact toughness. TIG can be
used for weld repairs of stainless steel runner. Laser -MIG weld—
ing could promete the using in the group welding of laminas
vanes and band. The impact toughness decreased with the in—
crease of C O and N content of deposited metal and O
is the major factor. Spherical oxide inclusion can generate crack
in deposited metal with high O condition and decrease crack
initiation and expansion energy.

Key words:

martensitic stainless steel; welding method;

impact toughness; hydro-turbine runner

Dynamic stability analysis of soft-switching resonant process
and optimization of PWM control waveform ZHU Zhim-
ing' > YANG Zhongyu' XIA Zhuliang' TANG Yingying' ( 1.
Department of Mechanical Engineering Tsinghua University
Beijing 100084 China; 2. Key Lab. for Advanced Materials
Processing Technology Ministry of Education Tsinghua Univer—
sity Beijing 100084 China) . pp 5 -8

Abstract:

hing resonant process in phase-shift controlled full-bridge power

Based on the decoupled analysis of soft-switc—

converter a “12-” cosine mode PWM control waveform is pro—
posed which is aimed at dealing with the process of power-start
and frequently violent dynamic change on welding arc load. Ac-—
cording to the generating principle of digital PWM control wave—
form in DSP  a phase-shift PWM control waveform with "124"
cosine mode is designed and its control effect is verified experi—
mentally. The results show that by using this phase-shift PWM
mode to control full-bridge power converter it can not only meet
the requirement of effective duty cycle in PWM control pulse with
regard to the power output characteristics but also guarantee the
dynamic stability in soft-switching resonant process of leadingdeg
parallel resonant network and transformer primary side serial res—
onant network so that the softswitching state of power devices
will be maintained in the process of power-start and frequently vi—
olent dynamic change on welding arc load.

Key words:

control waveform optimization; phase-shift

palse width modulation control; soft-switching resonance; full-

bridge converter

Influence of TRIP on calculated results of residual stress in
DENG

College of

Chongqing  University

a low temperature transformation steel joint
MURAKAWA Hidekazu> MA Ningxu® ( 1.
Materials Science and Engineering
Chongqing 400045 China; 2. Joining and Welding Research In—
stitute  Osaka University Osaka 567-0047 Japan) . pp 9 — 12
Abstract:  In this study a computational approach based
on JWRIAN software was developed to predict welding residual

1
Dean

stress in low temperature transformation ( LTT) steel joint with
considering solid-state phase transformation. The main objective
was to clarify the influences of volume change yield strength
variation and transformation induced plasticity ( TRIP) on the
welding residual stress by means of the developed numerical
method. Numerical results indicate that both volume change and
yield strength variation during austenite-martensite have signifi—
cant influences on the formation of welding residual stress in the
LTT steel joint. In addition TRIP also has somewhat influence
on the welding residual stress and it can relax the change tend—
ency of both longitudinal and transverse stresses during phase
transformation to some extent.

Key words:  solid-state phase transformation; numerical

simulation; residual stress; transformation induced plasticity

Fiber laser-assisted TIG welding weld characteristics and in—
fluencing factors YIN Yan' TA Jinguo' WANG Zhan-
ZHANG Ruihua' > (1. Key Laboratory of Non-ferrous
Metal Alloys Lanzhou University of Technology Ministry of Ed—
Lanzhou 730050 China; 2. China Iron & Steel Re-
pp 13 -16

On the base of active welding method laser ai—

chong'

ucation
search Institute Group Beijing 100081 China) .

Abstract:
ded activating TIG welding was proposed. At first the surface of
weld was melted by the mini power laser protected by oxygen.
Then the conventional TIG was used to cover the weld which a—
chieved the target of the weld with deeper penetration and narro—
wer width. The results show that with the increase of welding
current the penetration and width of weld melted and unmelted
by laser increased but the penetration of weld melted increased
faster. The increase of welding speed led to decrease of penetra—
tion and width. With increase of power laser the penetration in—
creased but width decreased. With the increase of pre-melting
speed the penetration increased first and then decreased the
width decreased and then increased. The weld its penetration
increased significantly and appearance was good was gained by
optimum parameters. Thus laser aided activating TIG welding
was developed as a novel active welding method.

Key words: activating TIG welding; laser; oxygen; pen—

etration increase



