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Table 1 Main technical parameters of laser device 20 L./min
1 600 W
. w/rad . . A/nm 1700 W 2~2.5 mm 1
<4.0( ) TEMOO <0.15 200 0.4 1070 600 W
2 DC56D +ZF 6016 ( 1 650 W
%) .
Table 2 Chemical compositions of DC56D + ZF Zn-coa- 1700 W
ted steel and 6016 Al alloy . .
C Si Cu Mn Mg
DCS6D +ZF  0.014  0.008 —  0.118 — 1650 W
6016 —  1~1.3 0.2 0.2 0.3~0.5
S p Fe Al
DCS6D +ZF  0.030  0.014 —
6016 — — 0.5
(a) 1 600 W (b) 1 650 W () 1700 W
3
Table 3 Parameters of laser weld 3
PIW o/ (mmes ) Af/mm Fig. 3 Feature of welding line at different laser power
1 1 600 32 +1
2 1 650 35 +2 2.2 /
3 L 700 38 3 4 1 650 W +3 mm
20 L/min
32 mm/s
BOLRAR
N PRIk gk
f/ 35 mm/s
ﬁ@ﬁiﬁ\ 38 mm/s
/ﬁﬁ .
L 1
1 W-fSmieEEEREE 32 mm/s

Fig. 1 Laser bonding weld of steel-Al

B2 BYNLEERS (mm)
Fig. 2 Tensile shear test sample

(a) 32 mm/s

(b) 35 mm/s (c) 38 mm/s
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Fig. 4 Feature of welding line at different welding speed
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Fig. 5 Feature of welding line at different defocusing dis—
tance
2.4 /
6a 1650 W 35 mm/s
+3 mm 20 L/min
0.5 mm N N
6b

6a
0.4 mm.
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(d) P=1 650 W, v=38 mm/s, f=+3 mm,g=20 L/minfil &

6 - /
Fig. 6 Microstructure of laser weld bonding steel-Al joint/
laser welding joint
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Fig. 7 SEM microstructure of laser weld bonding steel-Al
joint fracture and failure adhesive bonded joint in
tensile shear test
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Principle of weld formation in variable polarity keyhole

plasma arc transverse welding of aluminum alloy CHEN
Shujun'  JIANG Fan' ZHANG Junlin' HUANG Ning'
ZHANG Yuming’ (1. Beijing University of Technology ~College

of Mechanical Engineering and Applied Electronics Technology
Beijing 100124  China; 2. University of Kentucky
Manufacturing Lexington KY 40506 USA). pp 1 -6

Abstract:

welding as the study object the weld formation in variable polar—

Center for
Taking the keyhole molten pool in plasma arc

ity keyhole plasma arc transverse welding of aluminum alloy was
investigated by using both experiments and numerical simulation
according to the characteristic of heat source. The study indicates
the deviated phenomena between the highest temperature point
and the widest fusion width section in keyhole molten pool root
surface under the heat source due to the welding speed fluctua—
tion and effect of thickness of plate. By making division of the
keyhole molten pool root surface the concept named temperature
width deviation was defined as the deviation between the highest
temperature point and the widest fusion width point in molten
pool root surface to describe the state of keyhole molten pool
root surface and the welding formation. Temperature width devia—
tion was changed by adjusting the welding torch position so as to
reduce the effect of gravity in welding process with other param—
eters being unaltered to get a good weld formation of variable
polarity keyhole plasma arc welding at transverse position.

Key words: temperature width deviation; variable polari—
ty plasma arc welding; keyhole welding pool; transverse weld—

ing; weld formation

Microstructure and impact property of 690 MPa level HSLA
steel weld ~ WANG Aihua' > PENG Yun® XIAO Hongjun’
TIAN Zhiling® WANG Jing' ( 1.
Chengde 067000 China; 2. State Key Laboratory of Advanced
Steel Processes and Products Central Iron & Steel Research In—
stitute Beijing 100081 China) . pp 7 =10 42

Abstract:  The weld metal of 690 MPa level high strength
low alloy ( HSLA) steel was investigated in this paper. The M-A

Chengde Petroleum College

constituents were etched with Lepera reagent and the micro—

structure residual austenite and grain boundary in the welded
metal were observed with optical microscope ( OM)  transmis—
sion electron microscope ( TEM) and eletron back-scattering dif—

fraction ( EBSD)

sults reveal that the average Charpy impact values of welded met—

and the impact property was tested. The re—

als made with shielded metal arc welding process and metal inert
gas ( MIG) welding process were 31 J and 98 J at —50 C re-
spectively. The volume fractions of M-A constituents in welded
metals made with shielded metal arc welding and MIG welding
processes were 4.4% and 2.52% respectively. The increase of

volume fraction of M-A constituents resulted in the deterioration

of impact property of welded metal with shielded metal arc weld—
ing and the decrease of residual austenite and large grain
boundary in the welded metal also led to the degradation of im-
pact property.
Key words: impact property; chemical composition;
martensite-austenite constituent; residual austenite; large grain

boundary

Laser-adhesive hybrid bonding of dissimilar metals between
steel and aluminum alloy DAI Ting LIU Jinshui ZHOU
Dianwu PENG Yan ( State Key Laboratory of Advanced Design
and Manufacturing for Vehicle Body Chang—
sha 410082 China) . pp 11 - 14

Abstract:  Fiber laser was adopted with adhesive layer to
join 1.4 mm thick DC56D + ZF galvanized steel and 1.2 mm

thick 6016 aluminum alloy sheets. The microstructure

Hunan University

fracture
appearance and mechanical properties of the joint were investiga—
ted. The influences of welding parameters on the weld appear—
ance were analyzed. The results show that with the addition of
adhesive layer mno pores or cracking were observed on the welds.
The average shearing strength and shearing load of the steel/alu—
minum joint were 41 MPa and 1.04 kN. The failure mode of wel—
ded joint presented a mixture of ductile and quasi-cleavage frac—
tures.

Key words: laser-adhesive hybrid welding; steel; alumi—

num; weld appearance; tensile strength

Effect of heat input on microstructure and mechanical prop-
erties of ultra-thin 443 ferritic stainless steel ZHANG
Hongxia' LI Hongzhi' WANG Zhibin® WANG Wenxian'
ZHANG Xinbao® YAN Zhifeng' ( 1. College of Materials Sci-
ence and Engineering
Taiyuan 030024 China; 2. TISCO Technology Center Taiyuan
030003 China) . pp 15-18 34

Abstract:  Tungsten inert gas ( TIG) welding pulsed
tungsten inert gas ( P-TIG) welding and pulsed laser beam weld-

Taiyuan University of Technology

ing ( PA.BW) of ultra-thin 443 ferritic stainless steel sheets were
conduted to investigate the problems of coarsened grain and brit—
tleness in the weld. The effects of different welding processes on
the microstructure and mechanical properties of resultant joints
were analyzed with optical microscope ( OM) and scanning elec—
tron microscope ( SEM) . The effects of welding heat input on
microstructure tensile property and cupping property of joints
were evaluated. The experimental results reveal that the welding
heat input was the key factor to determine the microstructure and
mechanical properties of 443 ferritic stainless steel welded joints.
And grain refinement by pulsed welding process can improve the
comprehensive mechanical properties of the resultant joint.

Key words: 443 ferritic stainless steel; tungsten inert gas



