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Fig.1 Crawltype electrogas arc welding robot
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Fig.2 Principle of arc length control
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Fig 4 Variation of arc length
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Fig 5 Chart of electrogas arc control
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Fig. 6 Results of arc control
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reliability in a CCGA device GAO lili, XUE Songbai
ZHANG Liang SHENG Zhong (College of Materals Science and

Technology, Nanjing University of Aewnautics and Astronautics,
Nanjing 210016, China). p93— 96

Abstract:  ANSYS software was employed to establish three-
dimensonal strip model of CCGA624 device and optimized simulation
of soldered column dimension was also studied. Results indicate that
the most dangerous soldered column locates in the fuithest distance
from the device centes and the strain concentration occurs in and
around the intedface between the eutectic solder and the Sn3. 5Ag
solder column where will be the foremost location for cracking. Opti-
mization of soldered column dimensions show that the value of strain
increase with the increase of colunn pitch; with increase of soldered
column height the strain curves present parabolic-shaped and can ac-
quire the minimun equivalent strain in the height of 2. 07 mm; with
the increase of soldered column diameter; the value of strain increas-
es and the curve shows a clear monotone trend. In practical applica
tions, proper soldered column dimension can be choosed based on
the principle of smaller strain.

Key words:
reliability; optimized simulation

ceramic column grid amray; Anand equation;

Structure and performance of plasma sprayed TiC NiCrMo
coatings prepared by different types of spraying gun SUN
Shibin, ZOU Zengda 11U Xuemei, SHI Hanchao (School of Mate-
rials Science and Engineering of Shandong Univewsity, Jinan
250061, China). p97— 100

Abstract;

strate of Q235 steel (Jow catbon steeD by using two types of SG-100

TiC/ NiCMo coatings were prepared on the sub-

plasma spraying gun labeled by Subsonic and Mach I. Morphology
and phase composition of coatings were characterized by X-ray
diffraction (XRD), scanning electron microscope (SEM) utilising
back scattered imaging mode (BSE) and electron probe micro-analy-
sis (EPMA). Wear tests were performed by using a ring-on-block
tester under dry sliding condition. Results show that the coating pre-
pared by Mach I gun banded well to the substrate and no delamina-
tion appears, while detachment between coating and substrate could
be obsewved in the coating prepared by Subsonic gun. Mearwhile,
large pores can be observed in the Subsonic gunproduced coatings.
The Mach I gunrproduced coating shows superior wear resistance to
that of the Subsonic gumrproduced coating. Paitial oxidation of TiC
and reaction between TiC and Mo occurred in both coatings.

Key words:  plasma spraying; TiC/ NiCMo; subsonic; mach [

The mechanism of strengthening and toughening of crack-free
Febased alloy with high hardness for laser cladding LI
Sheng', ZENG Xiaoyan’ HU Qianwu’(1. Department of Mechanics
and Electronics
523808 China; 2. Division of laser, Wuhan National Laboratory
for Optoelectronics  Huazhong Univesity of Science and Technolo-
gy» Wuhan 430074 China). pl01— 104

Dongguan University of Technology, Dongguan

Abstract

ness were obtained by using self-made Fe-based alloy powdes for

Crack-free laser-cladding layers with high hard-

laser cladding without preheating and tempering. This paper revealed
the mechanism of strengthening and toughening of the developed Fe-
based aloy. The mixed martensite with medium carbon content con-
tributes high hardness and high strength, as well as somewhat tough-
ness; the retained austenites which is distributed along grain bound-
aries coniributes excellent plasticity and toughness. The retained
austenite can absoib and reduce the stress of the layers, and de-
crease the cracking susceptibility while it will not obviously decrease
the hardness and strength of the cladding layers.

Key words:
strengthening and toughening

laser cladding; Fe based alloy; mechanism of

Arc length control study for crawl-type electrogas arc welding
rebot ZHENG Jun, LU Zhengwen CHEN lianglei, CHENG
Bai, PAN Jiluan (Key Laboratory for Advanced Materials Processing
Technology  Ministty of Education,
100084 China). pl05— 108
Abstract

Tsinghua Univemsity, Beijing
Electiogas arc welding (EGW) is an imporant
method for vertical position welding; the quality of welding product is
highly depended on its welding arc length stabily, so there is a ne-
cessity of arc length control for KGW. Based on crawl type arc-weld-
ing robot, this article studies the varation of the arc length during
the welding, and brings up a wo-level linkage arc length contol
system composed by a slider and the welling vehicle. The advantage
of the slider in dynamic response gives the system a good pexdor-
mance of fast and high precision arc length control. By contwolling
the vehicle travel speed, the slider always stays in its neutral posi-
tion, which makes the system maintains the ability of widest range
adjustment. This system has an wide-range adjustment, high dynam-
ic response and high precision as well.

Key words:  elecirogas arc welding; arc length control; robot

Finite element calculation and regression analysis on stress con-
centration factors of undermatching butt joints ZHAO Zhili
YANG Jianguo, LIU Xuesongg FANG Hongyuan, WU Fangbin
(State Key Laboratory of Advanced Welding Production Technology,
Harbin Institute of Technology, Harbin 150001 . p109— 112
Abstract
dematching butt joint of high strength steel under transverse loading,

To enhance the static and fatigue strength of un-

the influences of geometric parameters such as excess of weld metal
radius of curvature at weld toe plate thickness and total width of
cover pass in buttwelded joint on stress concentration factors at weld
toe and weld ot were studied by finite element method. Based on
these smulation results, the empirical equations of stress concentra-
tion factors at weld toe and weld ot were obtained by regression
analysis, which offers a sgnificant guide for joint design of under-
matching buit joint of high strength steel.

Key words:

weld toe and weld root; undematch; butt-welded joint design

joint geometty; siress concentration faclorsy



