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number of needleike and threadike tin whiskers were formed
on the surface of the oxidized RE phases. It was noteworthy to
mention that these tin whiskers kept the constant cross section
during growth process. However besides these regular tin whisk—

ers some new ones with special morphology such as lapped

whiskers branch and combination of whiskers were also found.
Key words: rare earth phase; aging;, tin whisker; mor—
phology

Fracture toughness of square drill pipe joint by narrow gap
welding MA Caixia' ZHANG Se’ HUANG Xusheng’
LIN Chengxiao' MA Fubao® YANG Sigian' ( 1.
Laboratory of Friction Welding Technologies
technical University Xian 710072 China; 2. Shanxi Northfen—
Houma 043013 China) . pp

Shanxi Key
Northwestern Poly—

glei Industrial Group Co. Ltd.
77 - 80
Abstract:

namic fracture toughness of 40CrMnMo square drill pipe joint

The test and calculation methods for the dy-

produced by narrow gap pulsed metal arc welding were studied.
Combined with the use of square drill pipe pipe size and weld—
ing characteristics the repeated impact 3-point bending test was
used to test the fracture toughness of the square drill pipe joint.
The crack depth was measured by using a microscope. and Kj,
values were calculated with a FORTRAN program. The experi—
mental results show that Kj; of the weld is 96% of that of the
base material but K|, of the fusion line is only 89% of that of
the base material. The analyses on the fracture surface and cross—
sectional microstructure indicate that the bulky Widmanstatten
structure near the fusion line is the main reason for a lower K.
Key words:  square drill pipe; narrow gap pulsed gas

shielded metal arc welding; fracture toughness

Laser tailor welding of aluminum alloy sheet and cup axon
formability of TWB LI Yuntao'> ZHANG Wenjun'

YANG Lijun’ ZHANG Jian' *( 1. School of Materials Science
Engineering Tianjin University of Technology Tianjin 300384

China; 2. Tianjin Key Laboratory for Photoelectric Materials De—
Tianjin 300384 China; 3. School of Materials Science
Tianjin 300072 China) . pp

vices
Engineering Tianjin University
81 -84
Abstract:
tailor-welded board ( TWB) of 6061 aluminum alloy were stud—

The process and forming performance of laser

ied. The forming characteristics of TWB in the cup axon trials
and the influence of welded beam on overall plastic forming of
tailor-welded plate were analyzed. The cupping test results of la—
ser TWB shows that the cracking generally appears in the narrow
HAZ. The cupping index of TWB was slightly lower than that of
base metal. During the numerical simulation process of cupping
test with DYNAFORM software only the location of the welded
beam was considered but its type was ignored and the results
showed that the simulation cracking of the TWB easily occurred
at the welded seam below the cupping head with the influence of
the welded seam and the simulation results were slightly differ—
ent from the practical tests which was possibly related to the set
of the welded seam.

Key words: 6061 aluminum alloy sheet; laser tailor-wel—
ded; cup axon formability; DYNAFORM simulation

Establishment of cold cracking susceptibility criterion for
X80 pipeline steel LI Yajuan' > JIA Peng' LI Wushen®
XIE Qi*( 1. College of Science Civil Aviation University of Chi—
na Tianjin 300300 China; 2. School of Materials Science and
Engineering Tianjin University Tianjin 300072 China) . pp 85
-88
Abstract:

temperature and the deposited metal diffusible hydrogen content

The influence of welding heat input preheat

were considered the HAZ critical stress of X80 pipeline steel
was tested by implant test based on the orthogonal regression de—
sign. The significant factors on the critical stress were obtained
by analysis of variance. By multiple linear regression the criti—
cal stress equation and the cold cracking susceptibility criterion
were established. The critical stress equation was analyzed. It
was concluded that the initial diffusing hydrogen content had
great influence on cold cracking susceptibility of X80 pipeline
steel. When the initial diffusing hydrogen content is lower the
microstructure is found to be the most important factor on the
critical stress. When the initial diffusing hydrogen content is
higher the residual hydrogen content has great influence on the
critical stress as well as the microstructure.

Key words:  pipeline steel; critical stress; cold cracking;

range analysis

Study of microstructure and properties in weld metal of
TP304 steel under three processes LI Haitao YANG
Wenjie WANG Jun YIN Ke ( School of Materials Science and
Engineering Jiamusi University Jiamusi 154007 China) . pp
89 -92
Abstract:

appropriate welding process parameters were selected and three

Using three different welding processes the

groups welded joints of TP304 stainless steel were prepared suc—
cessfully. The microstructure and properties in weld metal zone
of TP304 stainless steel under different welding methods were
studied by X-luorescent chemical composition analysis micro—
structure observations and micro-hardness test. The results show
that alloy composition of weld metal are different and distribute
uniformly with different welding methods microstructure mor—
phology and grain size of the solder layer are quite different.
Hardness of the joint is not evenly distribute weld metal is high—
er than HAZ and HAZ is higher than the base metal. Hardness
of the weld under TIG-MAG process is maximum and TIG-
SMAW process is minimum by comparing three methods. TIG-
MAG welding method is better for the thin stainless steel.

Key words: TP304 steel; welding procedure; weld met—

al; X-ray fluorescence; micro hardness

Numerical analysis on crack tip opening displacement of
XIONG Linyu ZHANG
Yanhua ( School of Mechanical Engineering and Automation
Beihang University Beijing 100191 China) . pp 93 -96
Abstract: Elasticplastic behaviors of strength mis—
matched welded joints with cracks were investigated with finite

crack length

strength mismatched welded joint

element method. Effects of strength mismatching
and stress-strain curve form of base metal on crack tip opening
displacement were analyzed. The results show that the crack

driving force increases with the increasing of strength mismatch



Vi MAIN TOPICS ABSTRACTS & KEY WORDS

2012 Vol.33 No.4

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



