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Microstructure of 2205 duplex stainless steel base
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Fig.2 Microstructure of simulation HAZ at diffidence cooling time
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hardness of laser cladding layer is within 600— 700 HVO. 2, and
much higher than that of the matrix.
Key words:  Ti(C, ;N ) patticle; TIN patticle; imrsitu re-

action; laser cladding

Soldering technique of bronzes excavated from Jiuliandun tomb
in Hubei province  JIN Pujun', QIN Yin', HU Yali’, WANG
Changsui’ (1. Department of Scientific and Technical History and
Archaeology, University of Science and Techmlogy of China, Hefei
230026 China; 2. Museum of Hubei Province, Wuhan 430060
China; 3. Graduate University, Chinese Academy of Sciences, Bei-
jing 100049 China). p37— 40

Abstract:

Jiuliandun Tomb of Warnng States in Chinese Hubei Province was

The oldering technique of Bronzes Excavated from

investigated. According to naked-eye observation, it was concluded
the welded splice used mortise-tenons with smooth and crinkly sob
dered joint by themal processing and that the pouring gates were de-
signed at the bottom or the side wall. The soldes were investigated
using diffraction. X-ray fluorescence, scanning electron microscopy
with energy dispersive X-ray detection and differential scanning calo-
rimetry. Results show that solders were composed of Pb-Sn alloys
with average mixture ration about Pb73 and Sn27 by XRF analyss
and the phase was as-cast micostucture observed by SEM, which
indicated ancient people poured melting solder to connect different
bronze parts, and the melting point of some solders existing in 180—
186 “C by DSC, which meant they had low woik temperaiure and the

aim to produce them just were used as bronze sacrificial ware.

Key words:  solder; soldering history; Pb-Sn alloy; tradi-
tional craft
DSP based digital control system for GMAWP WU

Kaiyuann HUANG Shisheng II Xinglin, KE Litao (School of Me-
chanical Engineering South China University of Technology, Guang-
zhou 510640, China). p41— 44

Abstract:  For the pulsed waveform modulation of GMAW-P
(gas metal arc welding-pulsed arc), a novel DSP based digital con-
trol system for GMAW-P was presented  which was established based
on 16bit fixed point digtal
TMS320LF2407A. By adopting the PWM generation modules inte-
grated in DSP and selecting their reasonable working mode, the digi-

signal  processor ( DSP )

tal contol of PWM signal was realized, so the high frequency invert
er and low frequency pulsed waveform modulation of GMAW-P were
realized and the stability and reliability of control sy stem were inr
proved. The design of software to the control system was also dis-
cussed. Experimental results show that the developed digital contwl
system has the ability to accomplish the excellent welding process
and appearance of the weld is good the merit of DSP based digital
control system is fully demonstrated.

Key words:
pulsed arg digital control

digital signal processor; gas metal arc welding-

Inverse design of spot welding nugget sizes and current parame-
ters TANG Xinxinn SHAN Ping, LUO Zhen, YE Mao (College

of Material Science and Engineering Tianjin Universty, Tianjin

300072, China). p45— 48
Abstract

meet the needs of mechanical properties the inverse design of weld-

In order to made the physical dimension of nuggets

ed joint is introduced. Based on the mechanical properties the
qualified nugget sizes are determined. According to these, the nu-
merical model is created. Through simulated calculation the current
parameters can be determined. Three kinds of regular shape nugget
are used to research the relation between the mechanical properties
and nugget sizes. Based on the stress graph, the diameter of nugget
and the penetration rate varying with the tension stress the nugget
shapes are evaluated the one which the stress distribution is the
most evenly and the stress concentration is the most little is selected.
Acocording to the physical dimension of the nugget the current pa-
rameter cuve used for foming nugget is simulated by finite element
simulate method.

Key words:

cal simulation

resistant spot welding; nugget design; numeri-

Diode laser soldering for chip resistor component HAN Zo-
ngjie', XUE Somgbai's, ZHANG Xin', WANG Jianxin', FEI Xiaoji-
an"?, YU Shenglin? (1. College of Materials Science and Technol-
ogy, Nanjing Univemity of Aeronautics and Astronautics Nanjing
210016 China; 2. Guangzhou CSSC-Oceanr Gws Marine Engineer-
ing Co. Ltd., Guangzhou 510727, China; 3. The 14th Research In-
stitute, China Electronics Technology Group Comoration, Nanjing
210013 China). p49— 52

Abstract

resistor components were camied out using SmAg-Cu lead-free sol-

Diode soldering experiments of rectangular chip

der, the mechanical properties of the micro-joints were studied by
STR-1000 micro-joints tester. The results indicate that as the laser
soldering time is fixed the shear force of chip resistor micro-joints
becomes largerwith the increase of laser output power, and the shear
force is the laigest at a optimum power. With the increase of laser
soldering time, the optimum power decrease, and 1sis the best laser
soldering time. Competitive experiments results show mechanical
properties of chip resistor micro-joints soldered with laser soldering
system is better than that of chip resistor micro-joints soldered with
IR reflow soldering method.

Key words:  rectangular chip resistoy SmAgCu lead free

solder; diode laser soldering; mechanical properties of micro-joints

Transition behavior of welding HAZ microstructure of 2205 du-
plex stainless steel XIONG Qingren', HUO Chunyong', LI
Weiwei!, ZHANG Jianxun® (1. Tubular Goods Research Center of
CNPC, Xi’ an 710065, China; 2. School of M aterials Science and
Engineering, Xi’ an Jiaotong Univesity, Xi’ an 710043, China).
p53— 57
Abstract

al micrestructure analysis method are adopted to research the effect of

Themal simulation technology and modem materi-

cooling time #g5 and ¢4 on the simulated HAZ Cheat-affected zone)
microstructure transition in 2205 duplex stainless steel. The results
indicate that keeping #,,4 constant and changing 7.4, the simulated
HAZ micwstructure and phase proportion almost keep same. So it is

not suitable to this material to use ¢34 as the parameter to investigate



v MAIN TOPICS, ABSTRACTS &KEY WORDS

20079 VOI. 289 No.11

the transition behavior of welding HAZ microstructure. When the
cooling time ¢35 keeps constant and 7,4 is changed, the simulated
HAZ micwstucture and phase proporion vary lagely. Therefore,
t,,5 is the essential factor to affect HAZ microstcture, and it is
more suitable to use 712/ as the parameter to investigate the transition
behavior of welding HAZ microstucture. The effect of the cooling
time #,¢ on the simulated HAZ microstucture is when ¢, inr
creases austenite gradually transits to branch- like morphology from
band-like distribution and appears at the boundary and inside the
grain On the other hand the ferrte content decreases with the
ooling time #5/s increasing. In this case, austenite and fernte inthe
simulated HAZ micmwstructure of 2205 contain more dislocation than
the base metal.
Key words:

crostru cture; phase proportion

duplex stainless steel; heat-affected zone; mi-

Microstructure and properties of copper alloy based nano com-
posite for spot welding electrode DENG Jingquan"? WU
Yucheng', Zong Yue’, WANG Wenfang', HUANG Xinmin', YU
Fuwen' (1. School of M aterials and Engineering, Hefei Univesity of
Technology, Hefei 230009, China; 2. School of Materials and En-
gineenng, Zhejiang University, Hangzhou 310007, China; 3. Mate-
rials corporation, Hefei University of Technolagy, Hefei 230009,
China). p58— 60 64

Abstract:  Copper alloy-based composites were successfully
prepared using PM method with mechanically alloyed powders for
spot welding electode (CuCrZr/AIN). Micmstucture and properties
were characterized using transmission electron microscopes scanning
electron microscope etc. Their electical conductivity, thermal con
ductivity and softening temperature were measured. Results show that
with the increasing of the contents of AIN, the electrical and themal
conductivity both decrease while the softening temperature increases.
When the content of AIN is 0. 4wt%, its softening temperature
reaches 900 ‘C, while its electrical conductivity is about 45%TACS
(international annealling copper standard) and its themal conductiv-
ity is about 197 W im° K. When the content of AN is 0. 2wt %, the
composite has good comprehensive properties and is suitable for spot
welding electrode.

Key words:  Nano-composite CuCiZr/AIN; powder metallur-

gy; electrical conductivity; heat conductivity; softening temperature

Temperature field and stress field in arc sprayed coating of steel
DONG Xiaogiangg ZHANG Hongbingg 11U Yong
ZHANG Zhongli (School of Material Science and Engineering, Shenr
yang Univemity of Technology, Shenyang 110023, China). p61— 64

Abstract:
process durng the mold manufacture the FFA simulation program

mold

In oder to analyze the arc spraying deposition

was introduced to calculate the temperature field and stress field in
the sprayed coating. The heat transfer flom coating to substrate was
taken into account when the mathematical model is put forward. The
model is built through the micro-thickness increase of the coatings.
The micro-thickness lamellas and method of element s birth or death

are activated gradually to participate in the calculaion. Movable

boundary condition is used to simulate the practical deposition pro-
cess adequately. On the basis of the calculation, the effect of the
stress distribution on the coating unstable and the residual stress is
analyzed.

Key words:

perature field; stress field

arc spraying; mold; numerical simulation; tem-

Analysis for Al— Fe intermetallic compounds layer of fusion-
brazed joints between aluminium and zine coated steel by hybrid
welding LEI Zhen, WANG Xuouw WANG Weibo, LIN Shan-
gyang (Harbin Welding Institute, Harbin 150080 China) . p65— 68

Abstract

in fusion-brazed joints between aluminium and zinc-coated steel was

The structure of Al— Fe intemetallic compounds

analyzed. Influence of welding energy input on the thickness of the
Al-Fe intemetallic compounds layer was studied. And the influence
of the thickness of the Al—Fe intemmetallic compounds layer on the
shear strength of joints was also studied. The results indicated that
the intemetallic compounds layer was composed of FesAl FeAl,
FesAls and FeAl;, and these binary intermetallic compounds exhibit-
ed an enrichment of silicon near the weld metal side. The intemetal-
lic compounds layer became more and more thicker along with the
increasing of the welding energy input. But the effect of arc energy
on the thickness of the layer was more remarkable than that of laser
energy. A thinner or thicker Al— Fe intemetallic compounds layer
could reduce the strength of the joints. When the the thickness of Al
—Fe intemetallic compounds layer was within 1. 5—4 Pm, the in-
fluence of the layer on mechanical property of the joint was not sig-
nificant.

Key words:
ing; fusion-brazing joining; AlFe intemetallic compounds

laser plusd metal inert-gas arc; hybrid weld-

Low power YAG laser- MAG arc hybrid welding of stainless
steel KANG Le"?, HUANG Ruisheng'. LIU Liming', I1IU
Jinghe’ (1, State Key Labomtory of Materials Modification Dalian
Dalian 116024,
2. School of Materials Science and Engineering, Changchun Universi-
ty of Science and Technology, Changchun 130022, China). p69— 72

Abstract  This paper studied the low-power pulsed YAG la-
ser-pulsed MAG arc hybrid welding of stainless steel based on the

comparison between hybrid welding process and single pulsed MAG

Univewsity of Technology, Liaoning,  China;

(metal active-gas) arc welding. Compared with high-power laser-arc
hybrid welding, the low-power pulsed YAG laser-pulsed MAG arc
hybrid welding also had many same merits such as increasing pene-
tration depth, improving welding speed and stabilization of welding
process. The shape of the arc was changed in low-power pulsed YAG
laser hybrid welding due to the input of low-power pulsed YAG la-
ser. When the pulsed YAG laser acted on arc region the attraction
and contraction of the arc wot in low-power pulsed YAG laser pulsed
MAG arc hybrid welding was prominent and the eneigy absorption
of MAG arc and pulsed YAG laser increased. The penetration depth
in low-power pulsed YAG laserpulsed MAG arc hybrd welding was
1.3 times of that in MAG welding when welding speed was same,
and the welding speed increased 50 percent when the penetration
depth was equal to that of MAG welding. The ciystal grain of hybrid



