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sion which makes it possible to weld large and thick plates with—
out back chipping. The pulsed TIG welding is an optimal choice
for backing welding of large and thick plates. Both sides of the
groove root melt during the peak current period due to the strong
melting ability of the arc. The welding pool rapidly solidifies dur—
ing the base current period preventing the dropping of welding
pool. During misplacing and synchronizing double-sided backing
welding the rear arc leads to an increment of the high tempera—
ture area in the workpiece and elongation of the front pool. The
macrograph of the weld shows that the base metal sufficiently
melts and the lateral wall fuses well. The weld surface is smooth
with no pores cracks and inclusions.

Key words: double-sided arc; backing weld; large thick

plate; characteristics of pool formation; root fusion

Effects of aging treatment on reliability of SnZn soldered
joints HU Yuhua' XUE Songbai' Yang Jinggiu® YE
GU Liyong® GU Wenhua®( 1. School of Materials Sci—
ence and Technology Nanjing University of Aeronautics and As—
tronautics Nanjing 210016  China; 2. Harbin Welding Institu—
te  Harbin 150080 China; 3. Changshu Huayin Filler Metals
Co. Lid. Changshu 215513 China) . pp 41 —44

Abstract:  The interface morphology and mechanical prop—
erty of Sn-9Zn-0. 06Nd/Cu soldered joints after aging treatment

1
Huan

at 150 °C were investigated with scanning electronic microscope
( SEM) and STR-H000 joint strength tester. The experimental re—
sults indicated that a planar CusZng intermetallic layer ( IMC)

formed in the soldered joint interface whose thickness increased
with increasing aging time and the rare earth element Nd migra—
ted towards the interface and reacted with Sn forming Nd;Sn near
the interface. While increasing the aging time the tensile stress
of the Sn-9Zn-0. 06Nd/Cu microjoints decreased
reduced by 50% after aging for 720 h. The fracture mode of the

and it even

soldered joints turned from ductile fracture before aging treatment
to both ductile and brittle fracture after aging for 720 h.
Key words:

aging lreatment; intermetallic compound,;

interface morphology; mechanical property

Welding deformation prediction and structure optimization
of air conditioning compressor based on FEM LI Yong—
zhi' LU Hao' CHEN Junmei' REN Liping®( 1. School of Ma—
terials Science and Engineering Shanghai Jiao Tong University
Shanghai 200240 China;
Gree Electric Appliances Inc.
45 -48
Abstract:

is established to simulate the three-point welding of compressor

2. Engineering Research Center

Zhuhai 519070 China) . pp
A thermal elastic—plastic finite element model

shell and cylinder. Several sensitivity parameters are discussed
such as the height of the compressor shell the material proper—
ties of the cylinder and the wall thickness in specific locations of
the cylinder. The width change becomes smaller when the cast
steel is used for the cylinder material and the contact condition
between the cylinder and the shell has significant effects on the
deformation of the cylinder. In order to improve the efficiency of
calculating and maintain the accuracy of the results an inherent
strain FE model based on the thermal elasticplastic finite ele—
ment model is developed. The result obtained by using the inher—

ent strain method agrees well with both the thermal elastic—plastic

result and the experimental result. Moreover the inherent strain
method can greatly reduce the computing time. This method can
be applied in optimization of large and complex welded struc—
tures.

Key words: thermal elasticplastic FEM; inherent strain

method; air conditioning compressor; welding deformation

Analysis on WC-8Co electro-spark deposition coating with
GAO Yuxin' > ZHAO Cheng'
YI Jian® *( 1. Surface Engineering Laboratory Qingdao Universi—
ty of Science and Technology Qingdao 266061 China; 2. Col-
lege of Mechanical Engineering Taizhou University Taizhou
318000 China; 3. State Key Laboratory of New Ceramics and
Fine Processing Tsinghua University Beijing 100084 China) .
pp 49 =52
Abstract:

tro-spark deposition ( ESD) process such as complicated prepa—

powder presetting method

To improve the deficiencies in traditional elec—

ration of electrodes and existence of cracks or holes in the coat—
ings a new ESD coating process was proposed by presetting WC—
8Co powder in the plasma channal between the electrode and
substrate. The surface morphology microstructure and abrasion
properties of the coating made with the new process were investi—
gated and compared with the traditional ESD process. The results
showed that the new process could produce a dense coating with
low surface roughness which metallurgically bonded with the sub—
strate. The coating prepared with the new process had better ab—
rasion resistance than that with the traditional process. Prepara—
tion of ESD coating with powder presetting method could improve
the efficiency of electro-spark deposition technique and was
suitable for producing coatings with large area.

Key words: electro-spark deposition; powder presetting;

powder process; abrasion resistance

In-situ observation of residual liquid metal during laser
welding of austenite stainless steels WEN Peng' > SHI-
NOZAKI Kenji®  YAMAMOTO Motomichi® ( 1. Mechanical En-
gineering Department Tsinghua University Beijing 100084
China; 2. Key Laboratory of Advanced Materials Ministry of
100084  China;

Hiroshima University

Education  Tsinghua University — Beijing
3. Mechanical Engineering Department
Hiroshima 739-8527 Japan) . pp 53 —56
Abstract:  The high cooling rate during laser welding
process may prompt the occurrence of solidification cracking
which is directly related to the existence of residual liquid metal
in the solidification temperature range. In this paper the in-situ
observation of residual liquid metal at the trailing edge of the
weld pool with optical microscope was conducted directly with
high speed and high magnification during laser welding of
SUS304 SUS316 and SUS310S austenite stainless steels. The
solidification behavior under different welding speeds was ana—
lyzed. It was found that the in-situ observed residual liquid metal
was a part of the coexistence zone of liquid and solid during so—
lidification process. The order of in-situ observed existence range
of residual liquid metal was in good correspondence with the so—
lidification cracking susceptibility which was obtained by fan-
shaped hot cracking test.
laser welding; solidification cracking; resid—

Key words:

ual liquid metal; in-situ observation



