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Fig. 1 Schematic map of WTRE
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Fig 2 Schematic map of rigid welding clamp
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Table 1 Welding parameters

1l g/(Lemin™") v/ (mmes™ ) d lmm MI(N-m)

105 10 4.75 40 50 (b) WTRE 4%
4 WTRE
$14 mm ’ ) ) .
Fig. 4 Comparison of appearance between conventional weld
3 ’ and WTRE weld
140 1 in, 3 kN,
50 mm.
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3 Fig. 5 Comparison of cross section between conventional
Fig.3 Figure of extrusion head weld and WTRE weld
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Fig 7 Microstructures of conventional weld and WTRE weld

(b) WTRE 44 ,  WTRE
6 WTRE N
Fig. 6 Optical micrographs of bond zones of conventional
weld and WT RE weld
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Ta. b IA12T4 Table 2 Results of tensile test
WTRE 7 , WTRE
s WTRE
R, MPa R, MPa
’ ’ 1 303.4 9 21.7
E ; 2 292 6 10 317.2
’ 3 2953 11 329.9
’ 4 302 3 12 22.0
, , 5 304.3 13 $8. 3
, , 6 294, 1 14 33.9
7 295.3 15 318.7
S OMRRESFENEIAY EapE 0 o
298.1 05.5
GB/T13450—1992
», WTRE GB 2653—198K
INSTRON —5569 », WTRE
, 2 . 2 . 70 mmX 10 mm>X 2 mm,
, . 30 mm,

27.4 MPa; INSTRON —5569 , 3
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Table 3 Resutts of bending test
WTRE
R, MPa R, MPa
1 577.2 6 6%. 6 [1] M. )
2 623.5 7 613.5 1985.
3 605. 8 8 75.2 [2
4 631.8 9 7M. 6 [ DI. .+ 2004
5 9.7 10 749. 3 [3] ’ ’ ’
619. 6 —_— . 200610150852 4] P . 2006— 09— 29.
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Abstract:

steels used in superciitical or ultra supercitical boilers have issued

New types of ferrite and austenite heat resistant

challenges to conventional welding techniques. As a reliable and ad-
vanced joining technique, laser welding may be one of the promising
solutions for the welding of these steels due to the low heat input. A
slab €O, laser with an output power of 3 500 W was applied and the
narrow gap laser welding process was adopted with T— HR3C filler
wire to weld HR3C tubes of the new type austenite steel with a thick-
ness of 10 mm. The joint microstructure and high temperature lasting
strength were investigated. It is found that a sound joint can be ob-
tained by optimizing the process parameters. The microstructures in
the weld bead are fine column austenite grains with a few fine
equiaxed austenite grains appear more or less symmetrically along
the bead center. The grain size in the HAZ is not obviously coarsen
ing. The micro-hardness in the weld is correspondence with that of
the base metal and no obvious softened zone is observed. The high
temperature lasting strength of the laser welded jointin the as-welded
condition is distinctly improved compared to that of TIG welding joint
with post-weld heat treatment.

Key words: laser weldingg power boiler; HR3C austenite

heatresistant steel; microstucture; high temperature lasting

Influence of welding parameters on laser-induced plasma tem-
QI Jurr
feng, DING Peng, ZHANG Dongyun, ZUO Tiechuan (Institute of
Laser Engineering Beijing University of Technology,
100022, China). p97— 100

Abstract:

perature in CO, laser welding of aluminum alloys

Beijing

The spectums of laser-induced plasma in CO, la-
ser welding of 6061 aluminum alloy are measured thmough PI
Pro2500i transient specirometer. Boltamann diagrams can be used to
calculate the average temperature of laser-induced plasna which are
deduced from Mgl spectrums between 200—600 rm. The irfluence
of welding parameters such as laser power, welding speed focus
position and shielding gas on laser-induced plasma temperature are
investigated separately and the reasons are also discussed. Under the
experimental conditions, laser power plays little role on laser-in
duced plasma temperature (6 000 K) when it exceeds the threshold
power of laser penetration welding. The effect rule of welding speeds
on laserinduced plasma temperature likes inveited U cuwve. laser
induced plasma temperature has been increased and then decreased
when the flow rate of shielding gas is increased for a given diameter
of nozzle. Laser-induced plasna temperature will increase 500 —
1 000K when adding argon in to helium.

Key words:  laser welding; aluminum alloys; laserinduced

plasma spectrum

Effect of welding with trailing rotating extrusion on microstruc-
ture and mechanical properties of aluminum alloy welded joints

LI Jun YANG Jianguo, WENG Lule FANG Hongyuan (State
Key Laboratory of Advanced Welding Production Technology, Harbin

Institute of Technology, Haibin 150001, China). pl101—104
Abstract

is a new technology to improve the microstucture and mechanical

Welding with trailing mtating extusion (WTRE)

properties of welded joints as well as contwl welding resdual stresses
and distortion of thirwalled stmuctures. The metallographs of
2A12T4 aluminum alloy welded joints show that the micstructure of
the WTRE welds are more compact with refined crystal grains and
less welding defects such as air cavities and shrinkage porsities than
the ones of the conventional welds. The results of tensile and bend-
ing tests show that such mechanical properties as tensile strength and
three-point bending strength of the welded joints are enhanced mark-
edly. The cracks in some WIRE test pieces started from the weld
center rather than the weld toes which were strengthened by the -
tating extrusion operation.

Key words:

num aloy; micwstructure; mechanical properties

welding with trailing wotating extusion; alumi-

Effect of spherical radius of spot welding electrode on nugget
size LI Rujuan. LI Mengshens, WANG Yang YAN Hongdan
(Hefei Universty of Technology Academy of Matena, Hefei
230009 China). pl05— 108

Abstract

can affect the quality of spot welding. After solving the contact prob-

Spherical radius is a very important factor which

lem an axial symmetry model to sinulate the welding process was
established. Effects of spherical radius of electode on low-cabon
steel resistance spot welding nugget size were investigated quantita-
tively through ANSYS sofiware. Nugget sizes were simulated hy
adopting different eletrode radius and accuracy of simulation was
verified by welding experment. Resulis indicaie that electrode
sphenical radius has great effects on the nugget diameter and penatra-
tion rates while has few effects on the sze of heat-affersted zone.
Results also show the ermor is less than 10% between simulated value
and test value.
Key words:  spot welding; temperature field; numerical sim-

ulation

Microstructure and properties of aluminum coatings on Al alloy
XU Rongzheng, SONG Gang, 1IU
Liming (State Key Iaboratory of M aterials Modification, Dalian Uni-
vessity of Technology, Dalian 116024 Liaoning China). pl09 —
112

Abstract:
prepared by arc spraying. The microstructure and porosity of the

surface by arc spraying

The pure aluminum coatings on 6061 Al alloy were

coating were observed by means of optical microscope. The evalu-
ation of the cormsion poperties of the coatings was camied out
though the smulated immemsing tests salt spray test and electro-
chemical experiment in 5% NaCl solution. The results showed that
the pure aluminum coating was homogeneous and dense, as well as
lower powsity. The coatings can protect the Al alloy substrate from
corsion. The comosion resistance of the coating with sealing was
better than that of the coating without sealing.

Key words: Al alloy; aluminum coaling; arc spraying; cor-

rosion resistance



