32 9 Vol. 32  No. 9
2011 9 TRANSACTIONS OF THE CHINA WELDING INSTITUTION  September 2011

( 250061)

230 ~240 A 3.3~3.7 Hz
48% ~52% 160 ~ 175 A. 3.5 Hz. 230 A.
160 A. 50%
: TG444 A 1 0253 -360X(2011)09 —0089 - 04
0
! L
]

E ( twin deposition

electrode arc welding TDEAW)

TDEAW
TDE- (a) RUF BB S& TR
AW
1 €0
e
A-A BT
(b) SUB MR B
7 1
1 Fig. 1 Diagrammatic sketch of twin deposition electrode
) arc welding and section of electrode
AY N Y 2

12010 -07 - 19 WSM-400
: ( Z2006FF07)



90 32
Agilent54624 A
HOSA 1
¢4 mm x 400 mm 150 °C x1 h Table 1 Results of orthogonal experiment with pulsed pa—
45.6% . rameters
5.4 mm
( 1.4 mm) f/Hz 1,/A I, /A D( %) H/mm
) ) 1 3.5 200 150 30 1.51
2 3.5 215 160 40 1.32
3 3.5 230 170 50 2.21
4 4.5 200 160 50 1.43
7 0235 200 5 4.5 215 170 30 0.74
mm X 100 mm x 10 mm 6 4.5 230 150 40 1.3
7 5.5 200 170 40 1.33
A 8 5.5 215 150 50 1.31
330 9 5.5 230 160 30 1.75
mm/ min. K, 5.04 4.27 4.32 4.00 —
K, 3.67 3.37 4.50 4.15 —
L,(3%) Ky 4.39 5.46 4.28 4.95 —
’ ky o 1.680  1.423 1.440 1.333 —
W (1) (1) ky 1.223  1.123 1.500 1.383 —
(D) ks 1463 1.820 1.427 1.650 —
I, f DI, R 0.457  0.697 0.073 0.317 —
3.2
I, fDI, 3.2.1
IP
I])
2
3 3 :
f 3.5 Hz I, 160 A
3.1 D 50%.
Lo(3%) 1
K, K, K, I, 230 ~240 A
kl kZ k?
K, K, K, ( 3 ) 300
. R
=
R=max{k, k, k;} —min{k, k, ki} - 200
2
100
( ) = | .
( ) I .
1 3 02 04 0.6 0.8 1.0
35 itfa] ¢fs
Hz 230 A 170 A 50% . 2 (l,=230 A f=3.5 Hz D=50% I, =
R 160 A)
N Fig.2 Waveform of welding current (/, =230 A f=38.5

Hz D=50% 1,=160 A)



91

9
25 _T
Ezm
=
¥ 15}
®
1.0F
217 224 231 238 245
W HL 3L T/A

3
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mechanical mixture of TC1 base metal and LF6 base metal.
Key words:  dissimilar matals of Ti/Al; friction stir weld—

ing; lap joint; microstrcture; element distribution

Comparision of corrosion properties for 5083 aluminum al-
loy friction stir welding and metal inert-gas welding weld
ZHAO Yadong' WANG Zhigang' SHEN Changbin® GE
Jiping® Huang Zhenhui’( 1. School of Mechanical Engineering
Anyang Institute of Technology Anyang 455000 China; 2.
School of Materials Science and Engineering Dalian Jiaotong U-
niversity Dalian 116028 China; 3. R&D Center CNR Tangs—
han Railway Vehicle Co. ILtd Tangshan 063035 China) . p 77
-80
Abstract:
5083 aluminum alloy friction stir welding ( FSW)

The microstructures and corrosion properties of
and MIG
( metal inert-gas) weld were analyzed. The results showed that
the FSW weld was characterized by its much finer grains con—
trasting with the grains of MIG weld. Electrochemical corrosion
test demonstrated that the corrosion potential of the FSW weld at
the rotation rate of 300 r/min and the traverse speed of 160
mm/min with 3°tool tilt was more positive than that of the MIG
weld meanwhile the corrosion rate and the corrosion current
density were less than those of the MIG weld Rp ( polarization
resistance) of the FSW weld was larger than that of the MIG
weld. The corrosion morphologies analysis showed that few shal—
low pits presented on the surface of the dissimilar weld. Howev—
er a large number of deeper pits emerged on the surfaces of two
parent materials.

Key words: 5083 aluminum alloy; friction stir welding
( FSW) ; metal inert-gas welding ( MIG) ; weld; corrosion prop—

erties

Microstrucutre analysis of superplastic deformation on laser
butt weld Ti-6Al4V joint CHENG Donghai CHEN Yi-
ping HU Dean WEI Qiang ( School of Aeronautical Manufac—
turing Engineering Nanchang Hangkong University Nanchang
330063 China) . p 81 -84

Abstract:  Microstructures of welded joints before and af-
ter superplastic deformation were observed by optical micro—
scope and the forming mechanism was discussed. The results
indicated that increasing temperature and decreasing velocity
were good for superplastic deformation and the grains of base
metal grew coarser and the phase ratio increased. Needledike
martensite phase of weld bead became shorter and wider exhibi—
ting globing trend under higher temperature. The maximal micro—
hardness of cross section of weld bead after deformation is 380
HV about 50 HV lower compares with original weld bead
which meets the requirnement of the actucal lead.

Key words: titanium alloy; welding/superplastic deform—

ation; mirostructure

Microstructure and mechanical property of dissimilar mate—
rial resistance spot welded joint of steel and aluminum alloy
with electrode plate ZHANG Weihua' SUN Dagian' LI
Zhidong® LIU Dongyang' LI Dandan' (1. Key Laboratory of
Automobile Materials School of Materials Science and Engineer—
Changchun 130022 China; 2. Engineer—
Changchun 130022  Chi-

ing Jilin University
ing Training Center Jilin University
na) . p 85 -88

Abstract:  Dissimilar materials of H220YD high strength

steel and 6008-T66 aluminum alloy had been joined by resistance
spot welding with electrode plate. Microstructure and mechanical
property of the dissimilar material welded joint were investigated.
The results indicated that the welded joint was achieved by
means of wetting and spreading of liquid aluminum alloy on solid
steel surface hence it could be regarded as a special welded—
brazed joint. A thin dualdayered intermetallic compound layer
composed of Fe, Al; and FeAl; was formed on the steel /aluminum
alloy interface. The diameter of aluminum alloy nugget of the
welded joint reached the maximum value of 9.5 mm at welding
speed of 14 kA and welding time of 300 ms. With the increase of
welding current ( 844 kA)
joint increased rapidly first ( 842 kA) and then became calm
gradually (1244 kA) . The tensile-shear load was up to 4.3 kN
at welding current of 12 kA and welding time of 300 ms which
was about 30% higher than that of the welded joint obtained

the tensile-shear load of the welded

without electrode plate. During tensile shear testing the crack—
ing developed through the brittle intermetallic compound layer
and partially in the aluminum alloy nugget.

Key words:
ance spot welding; electrode plate

high strength steel; aluminum alloy; resist—

Investigation on penetration of pulsed twin deposition elec—
trode arc welding JIAN Mingjian ZOU Zengda WANG
Yufu ( Key Laboratory for Liquid-Solid Structural Evolution &
Processing of Materials Ministry of Education Shandong Univer—
sity Jinan 250061 China) . p 89 -92

Abstract:  Effects of pulsed parameters on weld penetra—
tion with the method of orthogonal experiment were researched
when pulse power supply was applied to twin deposition electrode
arc welding. Results of orthogonal experiment indicated the
change of pulsed parameters could result in the corresponding
change of weld penetration and the descending order of pulsed
parameters influencing weld penetration was as follows: peak
current > frequency > duty ratio > base current. Greater pen—
etration could be obtained with these pulsed parameters: peak
current of 230240 A frequency of 3.3-3.7 Hz duty ratio of
48% 52% and base current of 160475 A. Optimal combination
of pulse parameters of obtaining greater penetration is deter—
peak current of 230 A
base current of 160 A and duty ratio of 50% . Weld penetration

mined which is frequency of 3.5 Hz

increases when pulse power supply is applied to twin deposition
electrode arc welding.
Key words:  pulsed parameters; orthogonal experiment;

weld penetration

Effect of processing parameters on microstructure and me-
chanical properties of pure copper joints made by friction
stir welding LI Xiawei ZHANG Datong QIU Cheng
ZHANG Wen ( State Engineering Research Center for Metallic
Materials Net-shape Processing South China University of Tech—
nology Guangzhou 510640 China) . p 93 —96

Abstract: The main objective of this investigation was to
apply friction stir welding ( FSW) for joining of pure copper plate
which is 3 mm thick. Defect free welds were obtained at a con—
stant rotation speed of 800 r/min and travel speed ranging from
60 mm/min to 300 mm/min. The influence of welding parame—
ters on the microstructure and mechanical properties of the pure
copper joints were investigated. The joints exhibit four distinct
zones heat affect zone

parent material thermo-mechanically



