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on 45 steel substrate with the home-made special gas-filled-closed
electric spark depostion device and electricspark deposition ma-
chine modeled DZ— 1400, and the industy pure titanium (TA2)
was used for electode and the industry pure nitrogen for shielding
and reactive gas. The phase of coalings was analyzed using X-ray
diffractometer. The microstucture of coatings was investigated with
scanning electon micwoscope. The micwhardness of coatings was
tested by hardnesstesting device. The wear resisting propeity of
coatings was compared with that of W18Cr4V mpid steel treated by
quenching using the home-made abrasion machine. The results indi-
cated that excellent bonding between the coating and the carbon steel
substrate is ensured by the stong metalluigical interface. The coat
ings was mainly made up of Ti coming from electode, TiN ceramic
particle synthesized insitu and Fe coming from substrate. The aver-
age microhardness of coating is 1 323 HVO. 1 and its wear-resisting
popetty is better than that of W18Cr4V rapid steel treated by
quenching.

Key words:

TiN; compesite coating

eledric-spark deposition; reactive synthess

Analysis for local incomplete brazing in fusion brazed joints be-
tween aluminium and zine coated steel by hybrid welding
LEI Zhen QIN Guoliang WANG Xuyow LIN Shangyang (Harbin
Welding Institute, China Academy of Machinery Science and Techr
nology, Haibin 150080 China) . p37— 40, 44

Abstract: The cause of the local incomplete brazing at the
wot of the bond line of the fushionbrazed joint between aluminium
and steel was studied and the relevant measures were developed to
testrain or avoid the defect. Analysis results showed that insufficient
heat input is the essential cause to form the cocal incomplete brazing
defect and the temperature of the molten pool and the steel sheet at
the the wot of the bond line can not reach the critical brazing temr
perature to achieve a brazing joint using AFSi brazing filler metal
which is the direct reason of cocal incomplete smazing. Moreover the
local incomplete brazing is indirectly influenced by the fluid flow of
the molten pool and the heat dissipation of base metals. The local in-
complete brazing defect can be restrained or avoided by increasing
the heat input or adjusting the location of the laser spot and arc.

Key words:;

ing; fusionr brazing joining; local incomplete brazing

laser plusd metal inert-gas arc; hybid weld

Welding identifying strategy based on sharing control in force
LU Lijun"% DAI Hongbin% GAO Hongming’
WU Lin*(1. Ningbo Institute of Technology, Zhejiang University,
Ningbo 315100, Zhejiangs China; 2. School of Matenal Science &
Engineeringg Haibin Univesity of Science and Technology, Harbin
150080 China; 3. State Key Laboratory of Advanced Welding Pro-
Harbin

tele-teaching

duction Technology, Haibin Institute of Technology
150001, China). p41— 44
Abstract:

technology in some cases,

The tele-teaching was achieved by the shared
such as the pmobe locked by complex
curve welding seam, ane turning point. A welding seam identifying
plat was founded based on the shared control in teleteaching. The
shared contwl mainly makes the operator in cooperate with robot to

ensure the operating mode to transform smoothly, and the control in-

struction to superimpose in reaktime. Sharing contiol mode was de-
fined in tele-teaching. The contwol right between operator and remote
wbot is effectively shared by self-adjusting teaching and manual ad-
justing control. Tele-teaching experiment of half-box workpiece on
shared contral was completed. The experimental results show that the
position precision of tele-teaching playback is less than4-0. 5 mm,
which can meet remote welding process.

Key words:
technology; welding id entifying

remote welding; tele-teaching; force; shared

Finite element analysis on soldered joint reliability of QFP de-
ZHANG Liang, XUE Songbai, LU
Fangyan. HAN Zongjie (College of Materials Science and Technolo-

vice with different solders

gys Nanjing Univesity of Aemnautics and Astronautics,
210016 China). p45—48 52

Abstract
bility of soldered joints of QFP device with three kinds of solders.

The results indicate that the strain concentration areas in soldered

Nanjing

Finite element method was used to study the relia-

joint locates at the heel and toe of the soldered joint and the area be-
tween the lead and soldered joint. Comparing with the simulating re-
sults about Sn3. 8Ag0. 7Cu Sn9Zn and Sn63Pb37 from the dia-
grams of equivalent stress curves it is found that the stress value in
the soldered joint with Sn63Pb37 solder is the largest; and the value
in the joint with Sn3. 8Ag0. 7Cu solder is the least. Sn3. 8Ag0. 7Cu
is considered one of the most favorable solder as a lead-free standard
alloy for packaging of micro-devices. By analyzing stress diagrams of
curves of solder of the two kinds of QFP64 and QFP208 devices the
stress of solder of QFP208 is lower than that of QFP64 so its relia-
bility is better.
Key words:

vices; stress diagrams

finite element method; reliability; micro-de-

Microstructures and high-temperature properties of TC4 titani-
um alloy joints welded by electron beam YIN Lixiang', XU
Hongjis WEI Zhiyu's XIE Ming' WANG Yajun’ (1. School of
Matenrials Science and Engineerng,
Dalian 116028 China; 2. Beijing Aewnautical Manufactuning
Technology Research Institute, Beijing 100024, China). p49— 52
Abstract
ties of TC4 titanium alloy joints welded by the electron beam were in-

Dalian Jiaotong University

The micostuctures and high-temperature proper-
vestigated by high-temperature tensile test high-temperature en-
durant tensile test and metallographic examination. The results
showed that the joint of TC4 alloy with good pedormance at high-
temperature can be obtained by means of electron beam welding.
The high-temperature tensile strength of welded joint was 630 MPa,
amost the same with that of the base metal. The endurant tensile
strength of welded joint under 400 “C for 100 h was greater than 600
MPa not less than that of the base metal. The micwstructure of the
weld is o’ phase (needle martensite) which is transformed from the
primary B matrix. The grain size of the weld which were obtained af-
ter high-temperature tensile test and high-temperature endurant ten-
sile test becomes larger than that of weld at wom-temperature, but
the growth degree of the grain was not dependent on the high-temper-
ature duration.

Key words: TC4 titanium alloy; electron beam welding;



