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Table 1 Chemical compositions and mechanical properties of aluminum base metal and steel stud
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Fig. 1 Diagram of form of welded joints
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Fig. 2 Welding joints
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Fig. 3 Microstructure of welding seam

K 4 Sy m e AL & ) X BOICR B EDS 24 fig
BRI 4 i LT K (O DX T 2 Y
Fe-Al G )& W] fb & 4ok, b Al TR & &N
70.99% ( Ji ¥ 70 8, T ), Fe TR & & N
15.72% ,Si JTCE &5 N 13.29%; 1E3% 1K 2 X4 Al
TCREGEN97.50% ,Fe JLE &M 0.74% ,Si JC
FEEHEN1.77%. 454 AlFe — I, 7T LIHE T
A1 XHEUN Fe, AL R FeAL IR A I, [R] i
AP oA L R 2 X ALSi JE g 4] 41
i FeAl, IR G AHZHZL. & )8 [ fL & 1 J5 2 R 3
10 wm, 3 ol U Y G m e a 8 R
BN EPIRHEE G R 15% ~20% .

K S NETAR SRR Y AT TR AR, MBRIEARF] Fe—
AL Sy IX I, Fe JUR 195 BB W80 B e fiK, 2
J& Fe JUER H BUAR RO 0, 50 Fe Ji 3180 473 9
FALLLUERE A B 2521, T AL TRAES RS
DX 8] & £, FEAT BRIL AT T Ak el b, A R D
PEEPIEAR G R T Fe i RAERAE



%7 H

BEM, F BRI A R B R A AR M 99

E4 sREEaMENEMEBERTLIR
Fig. 4 SEM photo in intermetallic compounds zone
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Fig. 5 Line scan results of welding seam
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Table 2  Comparison between welding time and shear
strength
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Fig. 6 Microhardness of welding joints
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Fig. 7 Fracture morphology of welded joint
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Fig. 8 Fracture morphology of welded joint
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ing temperature increasing. It also increased with strain rate de—
creasing. Average grain size increased with straining, and with
forming temperature increasing.

Key words: microstructure evolution; laser welding; su—

perplastic deformation

Microstructure and properties of dissimilar materials Mg/Al
laped joint by friction stir welding CHEN Ying, FU
Ningning, SHEN Chenbin, GE Jiping ( School of Materials Sci—
ence and Engineering,
116028, China)

Abstract:

loy were lap jointed by using friction stir lap welding. The me-

Dalian Jiaotong University, Dalian

. pp 93 -96

5083 aluminum alloy and AZ31 magnesium al-

chanical properties, microstructure and fracture appearance of
the joint were investigated. The results indicated that a high
shear strength, interface bonding and defectdree weld have been
obtained when the probe of a tool did not contact the lower Mg
sheet and the suitable welding parameters are used. 5083 and
AZ31 were jointed by a conversion layer that existed in interface
zone which contained intermetallic compounds. The joints frac—
tured in interface. Fractographs confirm that the fracture of the
Al side is composed of the “small pit” by plastic tearing, but the
fracture of the Mg side consists of river line pattern mainly. The
micro hardness raised in the interface zone.

Key words: friction stir lap welding; magnesium alloy;

aluminum alloy; conversion layer

Microstructure characteristics and properties of steel stud to
aluminum alloy made by covering filler metal brazing

GE Jiagi, JIANG Yong, WANG Kehong ( School of Material Sci—
ence and Engineering, Nanjing University of Science and Tech—
nology, Nanjing 210094, China) . pp 97 - 100

Abstract: 235 steel stud and 6061 aluminum alloy with
AlSi as filler metal were joined by using high+requency induction
brazing. Microstructure, composition and phase composition of
the welded joint were characterized by optical microscopy, SEM,
EDAX EDS diffraction analysis. The results showed that AlSi
filler completely reacted to 6061 aluminum base metal, needle—
like eutectic was formed with the diffusion of Si to aluminum base
metal; continuous Fe-Al intermetallic compounds which should
be composed of FeAls and FeAl, generated near the steel side in
the brazing seam, and some cellular crystal generated along the
direction perpendicular to the Al base metal. Mechanical proper—
ties tests showed that the shear strength of welding joint was up to
65 MPa, fracture occurred in the Fe-Al intermetallic compounds
where the microhardness was high. Fracture properties belonged
to ductile fracture.
Key words:  high-frequency induction brazing; dissimilar

metal welding; microstructure; intermetallic compounds

Research on laser spot weld-bonding process characteristics
WANG Mingmaol , TAO \)(/angl , MA Yinan', CHEN Yan—
bin' , WANG Yang’( 1. State Key Laboratory of Advanced Weld-
ing and Joining, Harbin Institute of Technology, Harbin 150001,
China; 2. School of Mechatronics Engineering, Harbin Institute
of Technology, Harbin 150001, China) . pp 101 —104
Abstract:

lyzed and the exhaust means of the gas from the adhesives with

The stability of the laser spot weld-bond is ana—

different properties are studied. The weld defects of laser spot
weld-bonding process are solved. The key of the weld-bonding
process is the appropriate exhaust path for the gas from the adhe—
sive decomposition, the plate gap is an important exhaust chan—
nel. The greater the adhesive viscosity is, the worse the weld—
ability is. For the low viscosity adhesive, a reliable connection
can be got by the slow rising laser pulse welding technology; for
the large viscosity adhesive, a reliable connection can be a-
chieved by filler wire and using the laser spike pulse welding
process. The welding process can solve the weld defects of differ—
ent viscosity adhesive, expanding the applications of the laser
weld-bonding technology.

Key words: laser spot weld-bond; adhesive layer; vis—
cosity; spatter; pulse

Microstructure in linear friction welded dissimillar titanium
LANG Bo, ZHANG Tiancang, TAO Jun, GUO
Delun ( Beijing Aeronautical Manufacturing Technology Research
Institute, Beijing 100024, China) . pp 105 - 108, 112
Abstract:  Microstructure at the different zones of linear

friction welded TC11 and TC17 dissimillar titanium alloy joint

alloy joint

were investigated to understand the mechanism of microstructural
formation in the joints. The results showed that four different
structures existed in linear friction welded joint, i. e. thermome-
chanically affected zone ( TMAZ) in the region close to TC11
parent material, TMAZ the region close to TC17 parent material ,
weld zone in the region close to TC11 TMAZ, and weld zone in
the region close to TC17 TMAZ. Although no dynamic recrystal—
lization was observed in the TMAZ, the phase transformation
would occur concurrently with material deformation during weld-
ing. In contrast, dynamic recrystallization occurred in the weld.
Common prior-beta grains were formed at the original rubbing in—
terface after welding. Under the conditions of 3 mm amplitude of
oscillation, 40 Hz frequency of oscillation, 66. 7 MPa friction
pressure and absence of forge force, prior-beta grain size and al—
pha plate width increased with friction time increasing.

Key words: titanium alloy; linear friction welding; mi-

crostructure

Weld defect segmentation and extraction of X-ray image
based on B-spline curve LIANG Peng, WEI Yanhong,
ZHAN Xiaohong ( College of Material Science and Technology,
Nanjing University of Aeronautics and Astronautics, Nanjing
211100, China) . pp 109 —112

Abstract:  Aiming at the facts that most X—+ay digital ima—
ges have the problem of low contrast, large background fluctua—
tion and complex texture, b-spline curve is used to fit the column
gray curves after preprocessing of weld images. The result shows
that redundant curve peaks are eliminated and a smooth curve is
abtained. Furthermore, curve exireme points are exiracted and
extreme value point set is modified twice by a fluctuation thresh—
old and a boundary threshold. Finally, the shape and size of de—
fects are revised by mathematical morphology and median filte—
ring. Experiment results shows that this strategy effectively solves
the problem of defect extraction caused by the weld seam with
complex texture in X-—ray image. It is advantageous to realize the
automatic extraction of weld defects in X—ray image.

Key words: spline curve; weld defect; image processing



