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Fig. 1 Schematic diagram of welding system
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Table 1 Chemical compositions of 2219 and 2325

(Cu Hg Mn Fe Si Al

2219 5.8-6.8 =0.02 0.3 =<0.30 =0.022
2325 3.6~4.2 1.0~1.5 0.5-~0.7 0.06 0. 06
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Fig.2 Current waveform
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Table 2 Welding parameters for singledayer and doubledayer
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2RE — 172 272 4 300 2.50 80
W= FEE TRE 165 165 3 160 0.56 80
EHE 165 165 3 160 0.65 80
WEAEEIR TR 265 265 4 300 0.91 100
EWE 180 180 3 150 0.63 100
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Fig. 3 Cross-section shape of joint
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Fig 4 Microstructure of weld zone
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Table 3 Grain size evaluation of weld zone

HSE SRUEAFAE g MU ERSHE o/pm BRI A H B RE d/pum aa B KRB 2 3]
BEE 476.3 3125.0 2.8 7.4%
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Fig. 5 Microstructure of fusion-ine zone
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Table 4 Grain size evaluation of fusiondine zone
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Fig.6 Microhardness curves of joints under different
welding conditions
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Table 5 Mechanical properties of welded joints
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High frequency energy coupling pulsed TIG welding process
on 2219 aluminum alloy LI Xian®* SONG Yonglun® LU
Zhenyang® SUN Yujuan (Eﬂuﬂgﬂ of Mechanical Engineenng &
Applied Electronics Technology’ Beijing University of Technolo-
gy’ Beijing 100124 - China} . pp 17 =20

Abstract *
high frequency energy coupling pulsed TIG welding process are

A study on 2219 aluminum alloy welding using

carried out. It shows that using a special AC with the high-fre-
quency pulse current can refine the microstructure of weld” elim—
inate pores and reduce cracks and other defects effectively’ and
also can improve the properties of the aluminum alloy joint signif-
icantly. The properties of singledayer joint and doubledayer joint
were investigated and compared by means of quantitative analysis
of grain size. The paper proposed a way to reach " controllable
joint property” by thermal cyeles controlling® which makes the
joint microstructure more homogeneous. It 15 a new way to im—
prove the comprehensive mechanical properties of joint and there-
fore has applicability in engineering.

KEJ' words* 2’219 aluminum d"ﬂ}’ high frequency energy

n}uplmg pulsed TIG joint properties* grain size evaluation

Formation quality analysis and parameters optimization of
laser hot wire repair welding ~ WEN Peng'”’ FENG Zhen-
hua' * WANG Gang' *+ ZHENG Shiging' [1_ Department of Me—
chanical Engineering’ Tsinghua University’ Beijing 100084 -
China® 2. The State Key Laboratory of Tribology® Tsinghua Uni-
versity’ Betjing 100084 " China] . pp 21 -24

Abstract Laser welding with hot wire addition can pre-
cisely control the heat input and therefore it can efficiently clad
the metal” which is suitable for surface repairing. There are few
reports on the analysis and optimization of weld formation quality
of laser hot wire multi-pass repair welding. Based on RSM {I‘E—
sponse surface H]Elhm:]ﬂlﬂg}'} r laser power’ scanning speed’ wire
feed rate and overap ratio were selected as process variables’
while surface flatness’ dilution rate and incomplete fusion ratio

The results indicated that the surface
flatness’ the dilution rate and the incomplete fusion ratio had a

as response parameters.
quadratic relation with these variables. Meanwhiler an optimal
cladding layer with no incomplete fusion’ low dilution rate and
good surface flaness was obtained by appropriately reducing the
wire feed rate’ and increasing the laser power’ the scanning
speed and the overlap matio. By using overlap contourr multiple
responses were comprehensively optimized according to the spe—
cific requirement of formation quality.

Key words"

response surace mrthm‘hlﬂg}r' formation quality’ parameters op—

laser hot wire wrlr]mg [t]lllll-[ld.‘:“:‘ rrpalrmg
timization

Numerical simulation on temperature and stress fields of la-
ser cladded Ni-based coating LI Meiyan'* HAN Bin'r CAI
Chunbo' * WANG Yong'* SONG Lixin® l:l. College of Electro-
mechanical Engineering® China University of Petroleum’ Qingd-
a0 2665807 China’® 2. Offshore Oil Engineering {Qingr]aﬂ}
Co. " Ltd.  Qingdao 266520 China) . pp 25 28 32
Abstract* In this paper’ the software SYSWELD was
used to simulate the single track and overlapped laser cladding

process. The results show that the molten pool undergoes a mapid
heating and cooling process with high superheat degree during the
laser cladding. During the single track laser cladding’ the peak
temperature of the center point on the molten pool surface is
highest” reaching 2 589 “C.

decreases as the distance is far away from the molten pool center.

In addition® the peak temperature

After the single track laser cladding’ the cladding coating is in
the tensile stress status and the maximum value locates at the in-
terface between the cladding coating and the matnx’ while the
heat affected zone is in compressive stress. During the laser over—
lapped cladding process the first cladding layer experiences ten-
sile stress’ but the tensile stress value decreases obviously and
the maximum stress locates at the heat affected zone. Further-
more’ because of the preheating from the first track to the second
one’ the peak temperatures of the points on the second cladding
coating are higher than these of the single track The maximum
tensile stress appears at the bottom of the cladding coating while
the heat affected zone is in {ﬂmpl‘f"'F:"l\'f' stress.

Key words® laser ¢ ldr]r]mg Ni-hased {ﬂdhﬂg numerical

simulation” temperature field” stress field

Weld defect detection using linefocusing ultrasonic method

CHI Dazhao” GANG Tie’ ZHAO Libin [Slﬂlﬂ Key Labora—
tory of Advanced Welding and Joining” Harbin Institute of Tech-
nology* Harbin 150001+ China) . pp 29 —32

Abstract*  Defect signals collected using conventional
TOFD r:limf: of flight di.fr[‘::l{!liﬂﬂ} ultrasonic method is often weak
in amplitude because of the low energy of diffracted sound field.
In order to improve the testing sensitivity’ a new ultrasonic
TOFD detection method using linedfocusing probe is put forward.
Based on geometrical acoustics theory’ a linedfocusing wedge was
designed according to the desired refraction angle of the spindle
acoustic field and the foeus depth. Through the testing of an alu-
minum alloy block containing artificial defects’ the sensitivity of
the proposed method was studied. Through the testing of several
friction stir welded aluminum alloy pieces’ the advantage of the
proposed method was verified. The result shows that the testing
sensitivity of the linedocusing ultrasound TOFD method is higher
than the conventional method. In the collected D=scan image u-
sing the proposed method’ the contrast between the defect and
background image is sharp’ and the image edge can also be kept
well. The new method has the advantages in the improvement of
defect resolution and the increase of defect detection rate’ as well
as the reduction of residual error rate’ which contribute to a great
dpplu,dlmn [II'I:}E'[I-E{[

Key words"® TOFD* defect detection” testing sensitivity

Analysis on multidirectional joint tensile properties for dual
laser-beam bilaterally synchronous welding joint of alumi-
num-ithium alloy ZHAN Xiachong'® CHEN Jicheng'’
CHEN Jie*r TAO Wang’ * LIU Hongbing’* CHEN Yanbin’*
WEI Yanhong' ¢
nautics’ Nanjing 2100167 China® 2. Shanghai Aireraft Manufac—
turing Co. * Ltd. * Shangha 200436 China’ 3. State Key Labo-
ratory of Advanced Welding and Joining® Harbin Institute of
Technology’ Harbin 1500017 China). pp 33 —36
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