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Simulation and experimental investigations of laser cladding
temperature field on 6061 Al alloy ZHANG Songl, ZHANG
Chunhua'?, ZHANG Ning', YU Lili', 1IU Changsheng> Man H
C*(1. School of Material Science & Engineening, Sheny ang Univer-
sity of Technology, Shenyang 110023, China; 2. School of Materal
& Metallurgy, Noitheastern University, Shenyang 110004 Ching;
3. Department of Industial & Systems Engineering, The Hongkong
Polytechnic Univesity, Hongkong China).pl— 4

Abstract:
computational model was established for analysis of 3D laser cladding

According to the characters of laser dadding, a

temperature field caused by moving gauss distribution heat source
and laser cladding temperature field of 6061 Al alloy was simulated
dynamically by finite element method with software ANSYS. The re-
sults show that the isothemms of temperature field simulation look like
ellipse and are dense at the head of the moving heat source. And the
temperature gradient is high at the head of the moving heat source.
But at the end of the moving heat source the isothems are sparse and
the temperature gradient is low. With continuous wave Nd: YAG
laser, SiC ceramic powder was cladded on the 6061 Al alloy surface
and the SiC reinforced metal matrix composites (MMC) modified
layer was abtained. Al SiC and Al4C3 and a little AL4SiC4were im
cluded in this layer. It was shown that the smulation resulis of tem-
perature field are in accordance with the experimental results. It of-
fers the reliance for the optimization of the laser parameters on metal
malrix composites.

Key words:  laser cladding; metal matrix composite; temr
peraure field; finite element method

Through thickness diversity of properties in friction stir welded
2219— T87 thick aluminum alloy plate ZHOU Pengzhan®?
LI Donghui', HE Digiu, DENG Hang' (1. Schod of Mechanical
and Electrical Engineering, Ceniral South Univemsity, Changsha
410083, China; 2. Zhuzhou Times New Matenals Technology Co.
Ltd., Zhuzhou 412007, Hunan China). p5— 8

Abstract:  Friction stir welding of 2219— T87 high-strength
aluminum alloy plate in 35 mm thickness was completed with a single
pass. The results demonstrate that the tensile strength of weld reach-
es 274 MPa, and the fracture happens in the WNZ(welding nugget
zone). Because the welding speed was slow for welding thick plate,
and the temperature of the upper WNZ was higher, the micmsiruc-
ture became coarse under the pumping action of screwed stirrer.
While the temperature of the bottom WNZ was lower; the micwstruc-
ture became compact under the crushing action of screwed stirrer.
The microhardness of upper WNZ had a decrease zone, while that of
bottom changed slowly. When the welding thickness was too large
the microstructure of upper WNZ will become coase for pumping of
screwed stiwer, and it can cause microhardness decrease. It was the
reason wly the tensile propeity not high and the fracture was located
in the WNZ.

Key words:  friction stir welding of thick plate; 2219— T87

auminum alloy; though-thickness

Diffusion bonding of Mg/ Al alloy with Zn intedayer metal
ZHAO Limin LU Liming, XU Rongzheng, ZHANG Zhaodong
(State Key Laboratory of Materials Modification by Taser, Ion and
Electron Beams Dalian University of Technologys Dalian 116024,
Liaoning China). p9— 12

Abstract
cal properties of the Mg/ Al alloy joint by diffusion bonding with a Zn

The chamcteristics of microstructure and mechani-

interlayer were studied by means of metalloscopy, X-ray diffraction
electron probe micwanalysis and mechanical property test. Investiga-
tions showed that the Mg/ Al alloy joint by diffusion bonding with Zn
interlayer consists of a multilayer sandwich structure; including the
transition zone of ZirAl the resdual Zn interlayer, as well as the
transition zone of ZmrMg. The transition zone of ZnAl is composed
mainly of a solid solution structure while the Zn-Mg transition zone
has a relative laiger dimension after a rapid eutectic reaction. The
addition of zinc intedayer inhibits the inter-diffusion of Mg and Al al-
loy efficiently. The ZirMg transition zone constitutes the main pait of
the joint and consists of Mg and the new phases formed are MgyZny;
and MgZn, intemetallic compound. According to the phase constitu-
tion analyses executed on each side of the fracture face, it was de-
duced that the fracture of Mg/ Al alloy joint located awund the inter-
face of Zn-Mg transition zone. The average shear strength of Mg/ Al
alloy joints diffusion bonded with Zn interlayer reaches 70 MPa and
exceeds that of the joints bonded without Zn intedayer enomously.
Key words:
layer diffusion bonding; joint strength

magnesun alloy; auminum alloy; zinc inter-

Special purpose electrode for 400 MPa grade ultrafine grained
steel 7ZHAO Horgyun, XU Chunhua, YANG Xianqun, WU
Jiangian (School of Materials Science and Engineering, Haibin Insti-
tute of Technology at Weihai, Weihai 264209, Shandong, China).
pl3— 16
Abstract
a technical difficulty of ultrafine grained steel welding, and it needs

The strengthening and toughening of weld metal is

to develop a kind of welding material matching the base metal in or-
der to realize the strengthening and toughening of welded joint and
avoid the cold crack. The ideal strength and toughness can be ob-
tained by alloying mathod and contoling weld structure to obtain the
acicular ferrites. Through experiments and unifying the microstruc-
ture and mechanical properties characteristics of 400 MPa grade ul-
trafine grained steel a specialpurpose electiode of 400 MPa grade
ultrafine grained steel was develeped. The examination results show
that the micrestructures of weld metal by this electrode are tiny aci-
cular ferntes, and the yield strength and teusile sirength of the weld-
ed joint are 435 MPa and 612 MPa, respectively. The impact ab-
sorbing energy is 148 J. lis microstructures and mechanical proper-
ties match the 400 MPa grade ultrafine grained steel well and

achieve the anticipated goal.



