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3
Fig. 3 Section and microstructure of precoating titanium
1 Ti/Al
Fig. 1 Section and microstructure of precoating titanium 2.2
4a b Ti/Al
GB/T228—2010 {
) INSTRON-5569
2 1 mm/min.
1 ( %)
Table 1 Chemical compositions of bonding couple
Mg Cu \Y Al Ti
TC4 - - 3.5~4.5 5.5~6.8
LF6 5.8~6.8 0.1 - 0.02
- <0.1 - -
4
Fig. 4 Macrostructure of welding-brazing joint
SEM
Sa Ti/Al
2 mm
(mm) 4 ~6 pm. 5b
Fig. 2 Diamision of tensile sample
Ti/Al
2 pm
2
2.1 Ti/Al
20 pm
3a
3b
Ti 21.87% Al 78.13% TiAl, 5 Ti/Al

1 pm . Fig. 5 Microstructure of interface of Ti/Al
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Sa 2 Ti Al
1:3 7 Ti/Al
TiAl, 1
Tiy Al
5b Ta
TiAl, 7
Tiy Al
7b
TiAl, “ 7
Ti/Al Te
2 ( %)
Table 2 Energy spectrum test result of characteristic points 7d
Al Ti A\ Mg
1 29.15 70.85 - - Tiy Al
2 70. 85 29.15 - - TiAl
3 15.13 81.8 3.07 - TC4
4 98. 66 - - 1.34 Al
5 85.45 14.55 - - TiAl,
I pm
5b
Ti/Al
2.3
7
6 Fig. 7 Fracture character of non-precoating weld
118 MPa 205 MPa.
8a
45°
8h
8c
Tiv Al ( %) : Ti73 Al27
Ti; Al
6

Fig. 6 Tensile test results of welding seam 8d.
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8
Fig. 8 Fracture character of precoating weld

9a

9b

9

Fig. 9 Fracture mechanisms of welding-brazing weld

37
Ti/Al
(1)
(2)
218 MPa
73%
(3) Ti/Al
Ti/Al

Taban E  Gould J E and Lippold J C. Dissimilarfriction welding
of 6061-T6 aluminum and AISI 1018 steel: properties and micro—
structural characterization J . Materials and Design 2010 31
(5): 2305 -2311.
.
J. 2010 31(8): 109 -113.
Lan Tian Dong Peng Xiao Rongshi. Analysis of laser deep pen—
etration brazing of aluminium and titanium J . Transactions of
the China Welding Institution 2010 31(8): 109 —113.
Takemoto T Nakamura H Okamoto I. Vacuumbrazing of Al/Ti
Joints with aluminum filler metals J . Journal of Japan Institute
of Light Metals 1986 36( 10) : 627 —632.
. /
I 2006 27(11): 50 -53.
Bai Jianhong Fu Li Du Suigeng. Friction welding technology
between titanium alloy and pure aluminum J . Transactions of
the China Welding Institution 2006 27( 11): 50 -53.
Chen Y B Chen S H Li L Q. Influence ofinterfacial reaction
layer morphologies oncrack initiation and propagation in Ti/Al
joint by laser welding-brazing J . Materials and Design 2010
31(1): 227 -233.
. Ti/Al

J. 2013 34(6): 33 -36.
Lu Shixiong Cui Qinglong Huang Yongxian et al. Analysis of
interface fracture behavior of arc fusion-brazed joint between tita—
nium and aluminum dissimilar alloys J . Transactions of the Chi-
na Welding Institution 2013 34(6) : 33 -36.
Sujata M Bhargava S Sangal S. On the formation of TiAl; dur—
ing reaction between solid Ti and liquid Al J . Journal of Materi—
als Science Letters 1997 16( 13): 1175 -1178.
Yoshikuni N Kazutoshi N Kazuyoshi S et al. Improvement in
bonding strength of Si; N, to metals joints by controlling reaction
layer thickness J . Quarterly Journal of the Japan Welding Socie—
ty 1993 11(2): 294 -300.

1988 .
4 . Email: cobalong@ 163. com



VI MAIN TOPICS ABSTRACTS & KEY WORDS

2016 Vol.37 No. 10

Key words: activating flux; pulsed laser beam welding;

plasma; acoustic emission

Research on residual distortion of welded tubular structure
based on FEA LIU Lu'*> WANG Ping' LIU Yong' MA
Ran' FANG Hongyuan' (1. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China; 2. School of Materials Science and Engineer—
ing Jiangsu University of Science and Technology Zhenjiang
212003 China) . pp 113416

Abstract:  In order to figure out the residual distortion of
welded tubular structure a thermal-elasticplastic model using
commercial FEA software MSC. Marc was established by consid—
ering material nonlinearity and geometry nonlinearity. The active
and death element method was employed to simulate the welding
process of shell plate and two tubes at different locations respec—
tively. The results show that the welded tube exists swelling dis—
tortion with its axial line offset and buckling deformation occurs
in the shell plate near weld. Before simulation the rationality of
the input parameters were discussed by comparing the experimen—
tal and simulated results of butt joint in three aspects of thermal
cycles longitudinal and transverse residual stresses of certain lo—
cations and angular distortion.

Key words:

tubular structure; welding residual distor—

tion; thermal-elasticplastic FEM

Vacuum diffusion brazing of SiCp/Al composites LIU
Shiyan ZHANG Lixia QI Junlei FENG Jicai ( State Key Labo—
ratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 117420

Abstract:  Vacuum diffusion brazing of SiC particle rein—
forced aluminum matrix was performed with Al/Cu/Al composite
foils. The microstructure of the joint was investigated by SEM
EDS and XRD. The formation mechanism of the joints was ana—
lyzed according to Al-Cu binary phase diagram. The effects of
brazing temperature on the interfacial microstructure and shear
strength were studied. The results shows that as the brazing tem—
perature rise from 590 C to 640 °C

change from Al,Cu + Al eutectic structure to discontinuous

the interfacial products

Al, Cu intermetallic compound. The diffusion distance of liquid
into base materials increase and the shear strength of joints in—
creases and then decreases with brazing parameters. When the
brazing temperature is 620 °C  the holding time is 10 min and
the bonding pressure is 1 MPa the shear strength of the joints is
up to the maximum value of 69 MPa.

Key words:

SiC particle reinforced aluminum matrix;

diffusion brazing; interface structure; shear strength

Porosity defects of 2219 aluminum alloy intersection weld by
FSW and VPPAW SUN Zhaofan' CAI Donghong” YANG

Xudong® LIN Zheng® WANG Song’ HUANG Muchun’ ( 1.
College of Materials Science and Technology Chongging Univer—
sity of Technology Chongqing 400054 China; 2. AMET Weld-
ing Automation Technology ( Beijing) Co. Lid.
102202 China; 3. Chongging Institute of Optic and Machine
Chongqing 401123  China) . pp 121424

Abstract: FSW-VPPA intersection weld on 2219 alumi-

Beijing

num of 6 mm in thickness was perpendicularly conducted by fric—
tion stir welding ( FSW) and variable polarity plasma arc ( VP-
PA) welding and it is found that there are porosity defects in
cross—connectors. Therefore porosity defects of 2219 aluminum
alloy intersection weld by FSW and VPPA were analyzed to de—
termine the type of porosities. The effects of welding parameters
such as FSW heat input and VPPA welding speed on the porosity
defects were compared and analyzed. The results show that the
degree of porosity defects of cross-weld joint decreases with the
FSW heat input being increased which is due to the transient
cavity formed in the FSW process. However the degree of po—
rosity defects of crossHoint increases with VPPA welding speed
being increased. In order to reduce the degree of porosity defects
of cross—oint some measures had been taken such as insert gas
shielding increase of the FSW heat input and reduction of VPPA
welding speed appropriately.

Key words: FSW; VPPA; cross-weld joint; porosity de—

fect

Microstructure and mechanical properties of TIG welded—

brazed joint of pre-coating titanium and aluminum alloy
CUI Qinglong ( Engineering Research Center of Extreme Preci—

Changchun Institute

sion Optics Fine Mechanics and Physics

of Optics Chinese Academy of Sciences Changchun 130033
China) . pp 125428
Abstract:  The titanium alloy plate was hot-dipped pure a—

luminum coating by the position of groove then the pre-coating
titanium alloy was joined to aluminum alloy by TIG welding-bra—
zing. Comparison was made between the uncoated and coated
joint to analyze interfacial structure and the strength of weld
seam. The test results showed that the same component TiAl,
formed under two kinds of interface conditions. There is a inter—
face reaction layer with the thickness of 4 ~6 wm in the non—
coating joint and the average tensile strength of the joint is 11 8
MPa brittle fracture is the main fracture mode in tensile test.
And the pre-coating joint has the interface reaction layer with the
thickness of 2 um the average tensile strength of the joint is 205
MPa and the fracture mode is ductile fracture. The introduction
of coating can make the intermetallic compound layer thinner and
the fracture mode be changed.

Key words: hot-dipping; dissimilar alloys; TIG welding—

brazing; fracture mechanism



