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factor the influence of strength mismatching for welded joints
with shallow cracks is more significant than those with deep
cracks. When the base metal doesnt show yield platform the
cracking driving force increases monotonously with the applied
strain. For the base metal with yield platform the cracking driv—
ing force and applied strain relationship presents a stage change
for over-matched or welded joint with shallow crack which
caused by that the strain hardening of base metal lags behind the
deformation of weld metal.

Key words:

strength mismatch; crack driving force;

crack tip opening displacement; finite element method

Investigation on microstructure and microhardness of linear
friction welded joints of dissimilar titanium alloys
ZHANG Chuanchen' HUANG Jihua' ZHANG Tiancang® JI
Yajuan®( 1. School of Materials Science and Engineering Uni-
versity of Science and Technology Beijing Beijing 100083  Chi—
na; 2. Beijing Aeronautical Manufacturing Technology Research
Institute Beijing 100024  China) . pp 97 — 100
Abstract:  On the basis of previous welding experiments

the dissimilar titanium alloys TC4/TC17 were welded by linear
friction welding and the interface temperature was measured. The
joint microstructure and microhardness was analyzed and tested
by optical microscope scanning electronic microscope and mi—
crohardness tester respectively. The results showed that the in—
above B-

transformation temperature. Recrystallization happens in the weld

terface temperature during welding exceeds 1 200 °C

zone in the cooling process after welding which forms a refined
needleike structure. The recrystallized structure of the mixture
zone is equiaxed and even spheroidized. In the TMAZ of TC4
the microstructure consists of the elongated a phase and the bro—
ken B phase. In the TC17 TMAZ the a and B phases was elon—
gated and fined. The microhardness results showed that strain—
hardening occured in TC4 TMAZ while TC17 TMAZ was sof—
tened near the weld zone and strain-hardening was obvious near
the base metal.
Key words: linear friction welding; titanium alloy; mi—

crostructure; recrystallization; microharhness

Microstructure and properties of ESD coating on aluminum
GUO Feng SU Xunjia LI Ping HOU Genliang ( The
501 Staff of the Second Artillery Engineering University Xi‘an
710025 China) . pp 101 - 104

Abstract:  Using silicon bronze electrode 2A12 alumi-

num alloy surface was strengthened by electrospark deposition

alloy

process. The microstructure element distribution and phase
structure of deposited coating were analyzed by scanning electron
microscopic energy-dispersive spectrum and X-ray diffractome—
ter respectively. Furthermore the microhardness distribution
and wear resistance of deposition coating were studied by micro—
hardness tester and abrasion tester respectively. The results
show that the deposition coating has an average thickness of a—
bout 30 pm and forms metallurgical bonding with the substrate.
The deposition coating is mainly composed of Cu-Al intermetallic
compounds its microhardness can reach 578 HV. Compared
with the 2A12 aluminum alloy substrate the wearing volume loss

of deposition coating is less than one fifth of the substrate. The

surface performance of 2A12 aluminum alloy is improved obvi—
ously.
Key words:

electrospark deposition; aluminum alloy;

microhardness; wear resistance

Investigation on Pop-in phenomenon and its causes in CTOD
test for weld metal WU Shipin WANG Dongpo DENG
Caiyan WANG Ying ( Tianjin Key Laboratory of Advanced Join—
ing Technology Tianjin University Tianjin 300072 China) .
pp 105 - 108
Abstract:
weld seam of offshore platform structures based on BS7448 stand-

CTOD tests were carried out for submerged arc

ard and the Pop-in phenomenon was assessed and CTOD values
were calculated. The results show that when Pop-in phenomenon
appears the fracture toughness CTOD ( 3,,,) will decrease sev—
eral to more than ten times than that without considering Pop-in
phenomenon. The research shows that Pop-in phenomenon is
mainly due to local brittleness in crack tip which can be caused
by the slag inclusion in local zone of crack tip or the precipitation
net in the grain boundary appeared in microstructure of local
crack tip. In addition when there were massive FSP ( ferrite
side plate) and B ( bainite) in one seam of multipass weld lo—
cal brittleness was easily to occur and lead to Pop-in phenomenon
if the crack tip just located in the zone of brittle microstructure
and its propagation direction was parallel to the growth direction
of brittle microstructure.

Key words: crack tip opening displacement; submerged

arc welding; Pop-in phenomenon; local brittleness; fracture

toughness

Research on welding robot trajectory and motion simulation
based on virtual prototype technology WANG Yu'
WANG Qihua®> ZHAO Jianguang® ZHANG Zhaolong' (1. De-
partment of Mechanical Engineering Hebei Institute of Mechani—
cal and Electronical Technology Xingtai 054048 China; 2.
School of Manufacturing Science & Engineering Sichuan Univer—
sity Chengdu 610065 China; 3. Department of Electronical
Engineering Hebei Institute of Mechanical and Electronical
Technology Xingtai 054048 China) . pp 109 — 112

Abstract:

ture a simplified model based on kinematics positive direction a—

According to the characteristics of its struc—

nalysis of welding robot was presented with the method of De—
navit-Hartenber ( D-H) matrix it then solved the mathematical
model of the end pose of the welding robot and the description of
welding robots orientation and posture. With the software AD-
AMS  the motion simulation model of the welding robot was built
up the simulation trajectory of the end of model was obtained
and which was compared with the solution of the mathematical
model to verify the accuracy and reliability of the mathematical
model. With the simulation analysis of welding robot the chan—
ges of kinematic parameters of the robot’s joints were measured
and studied to provide the basis for subsequent design and man—
ufacture of welding robot. It is very meaningful to set the welding
position exactly to ensure the welding quality and to reduce
waster.

welding robot; motion simulation model; de—

Key words:

gree of freedom; ADAMS; kinematic simulation



