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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



