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Table 1 Chemical compositions of material investigated
C Si Mn P S Ni Cr Mo Ti+ Nb Fe
SQ700MCD <0.11 <0.20 <1.80 <0.015 <0.005 <0.30 <0.30 <0.30 <0.18
NIMOCR 0.09 0.57 1.56 0.010 0.013 1.35 0.25 0.25 —
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Table 2 Mechanical properties of materials investigated

R./MPa R, /MPa  A(%) Ay 1]
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Q 755 840 23 7-(5 m I)O(mm)
NIMOCR _g00 770 -800  m17 (7400
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Table 3 Parameters of welding
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Fig. 3 Tensile strength of joint with different heat input
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Table 4 Charpy-type test of welding joint
AKV —20"(1/-]
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Fig. 4 Hardness profiles of welding joint
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Fig. 8 TEM micrograph of second phase particle in
CGHAZ
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boundaries weakened. Impact toughness of the weld metal is not
improved due to the boundaries of §-ferrite are apt to become the
crack sources when the weld metal is subjected to impact loads.
Meanwhile superior impact toughness is obtained by normalizing
and tempering heat treatment for d-ferrite is eliminated after the
treatment and the weld metal of the joint transforms to tempered
martensite which is the same to the base metal.

Key words: China low activation martensitic steel; vacu—

um electron beam welding; microstructure; impact toughness

Welded joint strength and analysis for HAZ softening be-
havior of high Ti and Nb precipitation strengthened high
strength steel DONG Xianchun ZHANG Nan CHEN Yan-
qing ZHANG Xi MU Shukun ZHANG Feihu SHENG Hai
( Shougang Research Institute of Technology Beijing 100043
China) . pp 72-76

Abstract:  Welded joints tensile strength of high Ti and
Nb precipitation strengthing high strength steel with MAG( 80%
Ar+20% CO,) was tested. The results show that the welded joint
strength decreases with the increasing of the heat input. The
hardness of the HAZ is lower than the base metal and the HAZ
has softening behavior. The growth of the grain and dissolution of
the (Ti Nb Mo) (C N) second phase particle ( <10 nm) in
CGHAZ weakend the precipitation strengthing. The particle with—
out dissolution hold C and Mo which weaken the stability of the
overcooling austenite. The CGHAZ can not have lath martensite
or bainite with high hardness but has granular bainite with low
hardness. The decreasing of the precipitation strengthing can not
be balanced by structure strengthening which leads to softening
behavior in CGHAZ. The coarsing of the (Ti Nb Mo) (C N)
second phase particle ( <10 nm) in FGHAZ which offsets the
critical size with best precipitation strengthing weakened the
precipitation strengthing led to softening behavior in FGHAZ.

Key words: precipitation strengthing; high strength
steel; welded joint strengthing; HAZ softening behavior; second

phase particle

Influence of several times welding reworking on aluminum
alloy welding joints for high speed train YU Jinpeng'
ZHANG Limin' ZHANG Weihua' CHEN Hui' MA Jijun’
(1. Traction Power State Key Laboratory Southwest Jiaotong U-
niversity Chengdu 610031 China; 2. CNR Tangshan Co.
Lid Tangshan 063035 China) . pp 77-82

Abstract: second time and third time welding
reworking test were employed to test the EN 5083 welding joints.

One time

The morphology hardness tensile strength impact toughness

cutting strength and push rate were analyzed. The results showed
that the grains of the reworking layers were larger than the origi—
nal welding layers. The a( Al) +8( Mg, Al,) net like morphology
were much larger. The second phase after heated of the fusion
area was much more than the original welding layers. The hard—
ness tensile strength impact toughness were the same as the o—
riginal welding layers. The cutting tongue of fracture was obvi—
ously which manifested the fracture mechanism was toughness.
The cutting strength of the weld was lower but distributed stable.

The cutting strength of different layers was the same as original

which manifested the properties of the welding reworking layers
were well. So the third reworking may be possible.
EN 5083 aluminum alloy;

welding reworking; second phase; toughness fracture

Key words: several times

Effect of energy arrangement on temperature field and
stress field in dual-beam laser welding process with filler
wire LEI Zhenglong' CHEN Yanbin' LV Tao' DIAO
Wangzhan' SUN Zhongshao® CHEN Jilun®( 1. State Key Labo-
ratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001
chinery Company Beijing 100076 China) .

Abstract:

source + surface heat source is established in dual-beam laser

China; 2. Capital Aerospace Ma—
pp 83-88

The heat source model of double-cylinder heat

welding process. Based on the finite element software Marc the
temperature field and stress—strain field of dual-beam laser weld—
ing with filler wire are simulated when the distance between two
beams is 0.6 mm. And the effect of energy arrangement on the
temperature characteristics and residual stress distribution are an—
alyzed. The simulated results show that the heat melting efficien—
cy decreases gradually with the decrease of the angle between the
beam and the weld center. The residual stress mainly concentrate
on longitudinal tensile stress in weld zone. At the same time it
can be found that the energy arrangement mainly affect the resid—
ual stress distribution and the angular deformation of the weld
while the effect on the maximum residual stress is not obvious.
Key words:  Dual-beam laser welding;, energy arrange—

ment; temperature field; residual stress; numerical simulation

Soft-switch DC chopper four foldfrequency power control
300 KHz/50 kW induction welding power SHEN Jinfei
ZHAO Hui YANG Lei ( College of Electrical Engineering
Jiangnan University Wuxi 214122  China) . pp 89-92
Abstract: A four times frequency IGBT 300KHz induc—
tion welding power is put forward. Power control is composed
with three-phase diode bridge inverter and DC chopper circuit.
The chopper circuit adopts active nondestructive buffer buck con—
verter and in a wider range of the load the main deputy switch
tube and free-wheeling diode are achieve soft switch. The four
groups of IGBT inverter in parallel are used for each IGBT in
time-sharing control. The work frequency of the inverter is four
times of the frequency IGBT switch. The inverter works in the
load resonant state and the switch tube works in shutting off at
ZCS and switching on and off at ZVS. The output 300 kHz/50
kW serial-resonant inductive welding power was designed and
the design parameters and test waveforms were given. The results
show that it is possible to produce capacity of high frequency in—
duction heat welding power by using the method of four-times fre—
quency control points with IGBT alternative power MOSFET.
Key words: induction welding; soft chopped; softswitch;

fourfold frequency; time-sharing control

Effect of titanium on microstructure and properties of Zn—
22A1 filler metals YANG Jinlong' XUE Songbai' JI
Feng' WANG Kebing® SUN Bo® Wang Shuiging®( 1. College

of Materials Science and Technology Nanjing University of Aero—



