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Table 1 Nominal compositions of aluminum alloy 6061-T4
Cr Cu Fe Mg Mn Si Ti Zn Al
0.04 ~0.35 0.15 ~0.40 <0.7 0.8~1.2 <0.15 0.40 ~0.8 <0.15 <0.25
784 ~ 833 MPa. 200 mm x 60 mm X 6 mm
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Fig. 4 Microstructure of weld joint
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Table 2 Detailed data of tensile test
R, /MPa A( %)
I I} I I I I
203.86 197.44 198.31 10.58 10.14  9.28
199.87 10.00
v \ VI v \ Vi
208.67 210.78 214.27 12.44 11.63 12.05
211.24 12.04
5
Fig. 5 Morphology of tensile samples
6 600
r/min.180 mm/min 135 . 6b
mm . 6a
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Fig. 6 Distribution of microhardness in weld joint
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Abstract:  Tungsten inert gas ( TIG) welding of 12 mm

thick 5083 aluminum alloy plates was conducted using ER5356
filler wire. The results show that the microstructure in the weld
consisting of a-Al matrix and B-Al,; Mg, eutectic phase was fine
and homogeneous. The microstructure in the HAZ was slightly
coarsened compared with the microstructure in the weld and the
microstructure in the base metal was fibrous along the rolling di—
rection. The tensile strength of welded joints was over 90% of
that of 5083 base metal. The welded joint had high strength and
ductility with good resistance to cold bending fulfilling the
standards of American bureau of shipping ( ABS) and China
classification society ( CCS) .

Key words: aluminum welding; TIG welding; micro—

structure; mechanical property

Characteristics of reaction phases and effects of phases on

mechanical properties of TiAl/42CrMo steel brazed joint
LI Yulong'? FENG Jicai’ HE Peng’( 1.

Key Lab for Robot & Welding Automation of Jiangxi Province

LV Mingyang'

Mechanical & Electrical Engineering School Nanchang Universi—
ty Nanchang 330031 China; 2. State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 41 —44

Abstract:  TiAl alloy and 42CrMo steel were vacuum
brazed at temperature of 1 1434 213 K for 120 s4 500 s. The
microstructure was analyzed using optical microscope scanning
electron microscope ( SEM) and energy dispersive spectrometer
( EDS) . The thickness of the reaction layers was measured using
an analysis software. The hardness of the reaction layers and
phases was tested and compared using nano-indenter and tradi—
tional microhardness tester. In order to determine the weak pha—
ses or layers the brazed joints were tensile tested with in-situ
observation by SEM. The results show that TiC AICuTi Ti; Al
and AlCu,Ti phases had higher hardness but the Ag-based solid
solution was much softer. The hardness values acquired using the
nano-indenter were a little higher than those traditional micro—
hardness tester. The tensile test results revealed that the Al-Cu-—
Ti ternary layer adjacent to the TiAl substrate was the weakest
part. When subjected to tensile load cracks easily occurred in
this zone and resulted in failure.

Key words:  TiAl; brazing; reaction phase; nano-inden—

tation

Influence of electrode pressure on Cr12MoV electric-spark
GAO Ying'> HAN Jinghua'’

School of Mechanical Engineer—

depositing YG6 process

LOU Liyan' > LI Huan®*( I.
ing Tianjin University of Technology and Education
300222 China; 2. Tianjin key laboratory of high speed cutting
and Precision Machining Tianjin 300222 China; 3. School of

Tianjin

Tianjin

Materials Science and Engineering
300072 China; 4. Tianjin Key Laboratory of Advanced Joining
Technology Tianjin 300072 China) . pp 45 —48

Abstract:  Electricspark deposition ( ESD) process was

developed since the beginning of this century. Because the dis—

Tianjin University

charge time is short and the bonding strength of deposition layer

is strong the ESD process is widely used for materials life exten—
sion and surface modification. In this paper an automatic elec—
tric spark deposition system a high-speed camera and metallur—
gical analysis technique were used to analyze the process of elec—
tric-spark depositing YG6 on Crl12MoV mold steel. The effect of
electrode pressure on the deposition surface roughness and depo—
sition rate was analyzed. The optimal electrode pressure parame—
ter (1.6 N) was obtained after a large number of experiments.

In the deposition process with 1.6 N electrode pressure spark

discharge occurred mainly with subsidiary short circuit dis—

charge and the deposition efficiency was high with low surface
roughness.
Key words: electricspark deposition; high speed camer—

a, metallographic; electrode pressure

Effect of ultrasonic vibration on microstructure and me-
chanical properties of friction stir welded joint of 6061-T4 a—
LIU Xiaochao WU Chuansong ( Key Lab
for Liquid-Solid Structure Evolution and Materials Processing

Shandong University Jinan 250061

luminum alloy

( Ministry of Education)
China) . pp 49 -53
Abstract:

exert ultrasonic vibration on the workpiece in front of the stirring

Utilizing self-designed experimental device to

tool the effect of ultrasonic vibration on reducing weld defects
improving the microstructure and mechanical properties of friction
stir welded joint was investigated experimentally. A series of
tests on ultrasonic—vibration-enhanced friction stir welding were
conducted on 6 mm thick 6061-T4 aluminum alloy sheets. The
experimental results were compared with those by conventional
friction stir welding under the same welding conditions. The re—
sults show that ultrasonic vibration could reduce the tunnel de—
fects caused by a high ratio of welding speed to rotation speed
enlarge the width of mixed zone and the volume of weld nugget
refine the grains in the weld nugget and thermo-mechanical af—
fected zone and improve the tensile strength of joints and the
microhardness in the weld nugget.

Key words:

ultrasonic vibration; friction stir welding;

microstructure; mechanical property

Application of high order elements in welding thermal elas—
tic-plastic finite element analysis ZHAO Sheng CHEN
Zhen LUO Yu ( School of Naval Architecture Ocean and Civil
Engineering Shanghai Jiaotong University ~Shanghai 200240
China) . pp 54 -58

Abstract:

different mesh sizes and element orders was established to inves—

Three dimensional finite element model with

tigate the effect of high order elements on the deformation in ther—
mal elastic-plastic finite element analysis. The process of CO,
gas shielded arc welding was simulated by general finite element
software ABAQUS. Several conclusions were drawn after compa—
ring the calculation accuracy and time of temperature field and
welding deformation between linear element and quadratic ele—
ment. The results show that quadratic element could better re—
flect the deformation characteristics in the welded area and the
calculated results were close to the measured ones. The element

order had great influence on the stress strain field but had little



