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Fig 5 Varation of mechanical properties with applied load

3
Fig. 3 Variation of mechanical properities with loading rate
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Fig. 8 Variation of mechanical properities with temperature
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Precision rapid prototyping of steel parts using TIG depositision
technology LI Yulong, ZHANG Hua, ZHANG Guangyun, XU
Jianning (Key Lab of Robot & Welding Automation, School of Me-
chanical & Electrical Engineering, Nanchang University, Nanchang
330031, China). p 37—40

Abstract: A rapid prototyping ( RP) system is presented in
this paper. This RP system is based on the tungsten inert gas (TIG)
welding deposition technology, which indudes a welding electical
source, a TIG welding torch, a wire feeder a numerical contwlled
milling equipment an indusirial computer;, an AD sampling card
and etc. The TIG welding torch and wire feeder were used for weld
deposition; the numerical contolled milling equipment was used for
controlling the movement of the TIG torch and milling the deposited
parts; the industial computer was used for sampling data and feed-
backing contmol dunng the deposition process. For resolving the
pwoblem of edge sink in weld deposited part a fuzz control system
based on voltage feedback was designed. A wall-shape pait was de-
posited with the help of this fuzz contol system. Then a cylinder-
shape part with precise geometry size was deposited and milled in the
RP system.

Key words;  welding deposition; rapid prototyping (RP);

voltage feedback contwl; milling with numerical contiol

Effect of inoculants Ti and Zr on microstructure and mechanical
properties of 2219 AlFCu alloy welding YANG Chenggang',
GUO Xuming®, XING Li' (1. School of Materials Science and Eng-
neering, Nanchang University of Aeronautics, Nanchang 330063
China; 2. School of Matenials Science and Engineering Shenyang
Institute of Aeronautical Engineering, Shenyang 110034, China).
p 41— 44

Abstract:  Metal inert gas (MIG) welding was used to weld
2219 Al-Cu alloy with five kinds of filler metal effect of the inocula-
nts Ti and Zr additions in filler wires on the microstiuciures and
popetties of weld metal was investigated. The results showed that Ti
and Zr was compatible, grain structures of weld were coarse colunr
nar grains with a little Ti or Zr in filler wires, ALTi and Al;Zr were
fommed in the welding pool with additions of a little Ti and Zr in filler
wires, which provided the hetergeneous nucleation sites fora (Al).
The grain of the micwstucture of weld metal was finer with the in
creasing of Ti and Zr compositions in fillerwires. Intermetallic alumi-
nized dispewsoids Al; (Ti Zr) were formed in weld metal with addit
ions of laige amounts of Ti and Zr in filler wires which accelerated
the heterogeneous nucleation of a (AD and resulted in refining grains
of the weld metal = the tensile strength and elongation of weld joint
were increased.

Key words:  inoculants; 2219 AFCu alloy; heterogeneous

nucleation; equiaxed grain

Microstructure and properties of SnZnBi- (P, Nd) lead-free
solders ZHOU Jian', FU Xiaoqing', SUN Yangshan', DING
Kejian’( 1. Jiangsu Key Laboratory of Advanced Metallic Materials
Southeast University, Nanjing 211189 China; 2. Jingerli Metal
Company, Changzhou 213144, Jiangsw China). p 45— 48

Abstract  Micwsiructure, mechanical properties —oxidation
resistance and wettability of Sn-8Zn-3Bi lead-free solder doping with
P and Nd were studied in this paper. Primary Zn phase was observed
in the micrestucture of Sm8Zn-3Bi alloying with separate P ele-
ment. By adding P together with Nd not only the formation of the
pimary Zn phase can be inhibited the massive microstructure of the
solder also can be refined. It was the reason that the solder plastic
improved and the elongation reached 48%. P element in solder
melts was apt to loss in the process of long term heating. A diffusion
barrier layer could form at the surface of the Sn8Zn3Bi solder by
doping with P and Nd, which reduced the loss of P, and the oxida-
tion rate decreased aswell. With the improved oxidation resistance,
the Srr&n-3Bi-0. 1P-0. 05Nd solder showed high wetting perfor-
mance.

Key words;

chanical properties

lead-free solder; SmZn alloys; oxidation; me-

Ripple line fillet seans tracking control of a mobile robot for
GAO Yanfeng"?, XIAO Jianhua', ZHANG
Hua’(1. School of Aviation & Mechanical Engineering, Nanchang
Hangkong University, Nanchang 330031, China; 2. Robot Research
Institute, Nanchang University, Nanchang 330031, China). p 49—
52

container welding

Abstract  For the container ripple line fillet seams tracking,
it is necessary not only to control welding-torch moving along with
the seams, but also to adjust inclination of the the torch perpendicu-
lar to the welding surface. In this paper; a wheeled mobile welding
wbot with a cross-slider manipulator that can extend and tum was
developed. A rotational arc sensor was used to detect the welding-
torch deviations and inclinations simultaneously. Through contmwlling
three joints coordinate movement, welding seam tracking and weld-
ing-torch inclination adjusting were achieved. The kinematics model
of the mobile robot is established and with fuzzy control theory, a
controller was designed. Through actual welding experiments, the
validity of the proposed method is proved.

Key words:

mobile wbot; welding seam tracking; welding-

torch attitude contmol; mtational arc sensor

Thermomechanical characterization of 80Au/20Sn solder using
ZHANG Guoshang', JING Hongyang', XU
Lianyong', WEI Jun’(1. School of Material Science and Engneer-

nanoindentation

ing, Tianjin University, Tianjin 300072, China; 2. Singapore Insti-
tute of Manufacturing Technology, 71 Nanyang Drve, Singapore
638075 Singapore). p 53— 56

Abstract  The themomechanical behaviors of the 80Au/20Sn
solder at 25 75 125 and 200 C were investigated by constant



[V MAIN TOPICS. ABSTRACTS &KEY WORDS

2009. Vol. 30. No.9

loading rate lload nancindentation tests. The results showed that the
load-displacement curves depended on the loading rate, applied load
and tempernature stongly. The loading rate sensitivity, obvious size
effect, piling up at 125 and 200 C were chserved. The elastic mod-
ulus and hardness were obtained using the Oliver-Pharr method after
the contact area was modified based on the semt ellipse method. The
elastic modulus and hardness increase mapidly with the improved
loading rate then reach an approximately steady stage, decrease ini-
tially asthe increased load ultimately attain a steady-state value, de-
cline greatly with the higher temperature.

Key words:  80Au hosn solder; nanoindentation; thermome-

chanical properties

Residual stress analysis of repair welding at different zone of
Q345R welded joint based on finite element simulation
SHEN Limin GONG Jiamtming YU Zherggang, TU Shandong ( Cok
lege of Mechanical and Power Engineering, Nanjing Universty of
Technology, Nanjing 210009 China). p 57— 60, 64

Abstract:  Because of its excellent properties Q345R alloy is
extensively used in the manufacture of pressure vessels and pipes.
However, cracks often generate in a weldnent made of this alloy for
welding residual stress. Usng finite element analysis software
ABAQUS a sequentially coupled welding themmal-stress procedure
was developed to calculate the repair welding residual stress for dif-
ferent zones of Q345R welded joint. 3D repainng welding residual
stress field was obtained and analyzed. The result shows that residual
stress caused by repair welding increases than before, and longitudi-
nal stress and transversal stress do not increase uniformly. The anal
ysis from simulation results provides theoretical references for opti-
mizing the repair welding parameters and contolling the repair weld-
ing stress.

Key words: (Q345R; welding residual stress; repair weld

ing; numernical simulation; finite element ABAQUS

Study on diffusion bonding TC4 to ZQSn10-2-3 using a Ni inter-
7ZHAO He, CAO Jian FENG Jicai (State Key Laboratory
of Advanced Welding Production Technology,
Technology, Haibin 150001, China). p 61— 64
Abstract:
TC4 and ZQSn10-2-3 with nickel as an interlayer in vacuum. The

layer

Haibin Institute of
Diffusion bonded joints were prepared between

microstructure of transition joints was investigated by scanning elec-
tron micwscope and energy dispersive spectometty. The typical in
terface of TC4/Ni /ZQSn 10-2-3 joint is TC4-Ti Ti, Ni /TiNi /TiNi, /
Ni/Cu(Cu, Ni) /ZQSn10-2-3. The optimum parameters were obtained
in the condition of 830 ‘C for 30 min under 10 MPa by oplimum ex-
periments. The maximum shear strength was 130 MPa. The results
showed the fracture was crystal morphology with a littlle plastic; and
occurred proximity to TiNi; intemetallic layer in TC4 NNi side through
X-ray diffraction analysis.

Key words; titanium alloy; timbronze; diffusion bonding;

Ni intedayer; intermetallic compound

Microstructure analysis on composite coating of Fe-based alloy
added WC by plasma cladding LU Jinbin, ZHANG Zhaojun,
NING Jiuchao, LIU Hongtao (Depattment of M aterial and Chemical
Engineering, Zhongyuan Univewsity of Technology, Zhengzhou
450007 China). p 65— 68

Abstract By plasma cladding and ap propriate processing pa-
rameters a coating metallugically bonded to substrate was prepared
on substrate of Q235 steel using Fe-based alloy adding 50% WC.
The micwstructure of the clad layer was investigated by SEM, XRD,
EDS and the microhardness distribution of the coating was also test-
ed by microhardness tester. The results show that the WC particles in
the composites are partly melted into the coating, and others distib-
ute at the central and the bottom of the coating which bond with the
coating well. The coating with good bonding with substrate mainly
consists of Y-Fe, WG Fe,W,C, Fe, W C and W,C. The micro-
hardness of the coating reaches 900~ 1 100 HVO. 2.

Key words:
nesss; WC

plasma cladding; microstructure; microhard-

Cavitation erosion resistance of plasma dad high chromium iron
based coating by precursor carbonization-composition process

LIU Junbo, YU Jiayangg WANG Limei, HAN Fang (School of
Mechanical and Electronic Engineering, Weifang University, Wei-
fang 261061, Shandong, China). p 69— 72

Abstract  The high chromium iron based alloy coating was

fabricated on the suface of mediun carbon steel by plasma cladding
using the powders by precumsor carbonization-composition process.
Micwstucture, hardness distribution and cavitation erosion reds-
tance were observed and measured by OM, X-ray diffraction SEM,
microhardness tester and ulirasonic oscillation magnetostriction strain
gauge. The process of cavitation ewsion was analyzed. The results
show that the coating has high microhardness and good cavitation
erosion resistance. The cumulative mass loss is only 49. 8% as the
one of 0Cr13Ni@Mo steel after 44 hours cavitation erosion. The ex-
cellent cavitation erosion resistance of the coarng is due to the fol-
lowing factors; the grain boundary of hard phase hinders plastic de-
fomation of phase 7 and the stress induces the phase ¥ changing to
martensite stiucture.

Key words:

coating; microstructure; cavitation erosion

plasma cadding; high chromium iron based

Analysis on soldered joint reliability of PBGA package with dif-
ferent arrangement models DAI Wei, XUE Songbai, ZHANG
Liang, SHENG Zhong (College of Materials Science and Technolo-
gys Nanjing Univesity of Aemnautics and Astronauticss Nanjing
210016 China). p 73— 76

Abstract:

stress distribution of PBGA soldered joints with different arrangement

Finite element analysis was used to investigate the

models, and the constitutive relationship of Sn3. 0Ag0. 5Cu lead-free
solder was desciibed by Anand model. The results indicate that the

positions of critical soldered joints are determined by the chip cor-



