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Fig. 1 Cross-sectional micrographs of 420 coatings
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Table 1 EDAX results of EEDS 420 coatings
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Fig 4 Nano-mechanical properties of 3Cr13 coatings
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pting humanrsimulation intelligent control (HSIC) of touch force.
Compared with PID controller; the experimental results show that the
softforce touch control strategy can obviously reduce the oscillating
scope of touch force, shorten the time of touch force stabilizing and
impwove the operated capability of touch force dunng the remote
welding teleteaching .

hum an- simulation

Key words: remote welding, touch sensing,

intelligent control , teleteaching, collision avoidance

Microstructure and properties of martensite stainless steel coat-
ing by different spraying methods JIN Guo"” XU Binshi’,
WANG Haidou’, LI Qingfen', WEI Shicheng’ (1. Center for Bio-
medical Materials and Engineering, Harbin Engineening Univesity,
Harbin 150001, China; 2. National Key labomtory for Remanufac-
turing Armored Forces Engineering Institute, Beijing 100072 Chi-
na). p39—42

Abstract: The mantensite stainless steel coatings were pre-
pared on substrate of AISI 1045 steel with the electro-themmal explo-
sion directional spraying (EEDS) technology and high velocity arc
spraying (HVAS) technology. The microstucture, element distribu-
tions, phases hardness and elastic modulus were analysed by means
of scanning electronic micwscopy (SEM), energy-dispersive X-ray
spectroscopy (EDAX), X-may diffraction (XRD) and nano-tester,
respectively. Results showed that the coatings of EEDS are more
compact than that of HVAS,

nano-hardness and plastic modulus. The bond of EEDS coatings is a

and EEDS coatings possess higher

metalluigical bond but that of HVAS coatings is a mechanical one.
Key words: stainless steel coating; EEDS; HAVS micro-

stiuctures; properties

Vacuum brazing between TiC/NiCr cermets and 1Cr13 stainless
steel WANG Quanzhao's LIU Yue', ZHANG Yuzherg’, GUAN
Dehui', BI Jing' (1. Institute of Metal Research Chinese Academy
of Sciences Shenyang 110016, China; 2. Northeastern universitys
Shengyang 110006 China). p43— 46

Abstract: Fim joints were obtained between TiC NiCr cemets
and 1Crl3 stainless steel with CuMnNi and CuMnCo fillers by vacu-
um brazing. Effects of fillers and brazing parameters on mechanical
popetties and microstuctures of brazed joints were investigated. Re-
sults revealed that the maximum shear strength of brazed joints
(338MPa) can be achieved at 1050°C for 30min by the use of
CuMnNi filler, and maximum value (274MPa) at 1050°C for 60min
by the use of CuMnCo filler. Brazed joints are fractured on cemets
near the side of fillers. Excellent mutual solution was the main rea-
son of achieving fim brazed joints. SEM, XRD were used to evaluai-

ed the joint micstctures and fracture morphology.

Key words: TiC NiCr cemets; 1Crl3 stainless steel; vacuum

brazing; Cu alloy fillers

Visual sensing of P- GMAW penetration information from
multiple view angles YAN Zhihong ZHANG Guangjun, GAO
Hongming WU Lin(State Key Laboratory of Advanced Welding Pro-
duction Technology, Hatbin Institute of Technology, Harbin 150001,
China). p47— 50

Abstract: Because the limit of welded stmcture, the penetra-
tion can only be detected from the topside of woik piece in many cir-
cunstances. The shape regulations of full penetration for pulsed
GMAG of thin plate were investigated and some molten pool and
weld bead characterized parameters for detemining penetration were
proposed based on the analysis of fusion metal volume. Viewed from
various onentations, molien pool images had been clearly captured,
and the peformance of these view angles were investigated. The hor-
izontal view method was analyzed for tube welding.

Key words; P-GMAW; full penetration; multiple view angles;

visual sensng

Numerical analysis of arc in plasma arc welding YIN Feng
liang', HU Shengsun', ZHENG Zhentai'?, Ma Li' (1. College of
Material Science and Engineering, Tianjin Univesity, Tianjin
300072 China; 2. College of Material Science and Engineering, He-
bei Technology Univesity, Tianjin 300130, China) . p51— 54

Abstract: Three dimensions finite element mathematical model
for the PAW arc was established by considering the effect of plasma
gas and shielding gas. The temperature and velocity of the arc were
simulated using ANSYS FFA software, aswell as the distiibutions of
arc pressure and cuwrent density at the anode swface. Compared with
the TIG welding arc, the simulated results show that the temperature
of the PAW arc is remarkably enhanced. The highest tempemature is
30, 000K at a current of 150A. The other distinct character of the
PAW arc is that the arc velocity and pressure is much higher. The
PAW arc can be dealt in a laminar incompressible state judged by
the Mach number and the ratio of effective viscosity and dynamic vis-
cosity.

Key words: PAW; arg finite element ANSYS; mathemati-

cal simulation

Young s modulus and interface fracture toughness of metal-base
ceramic coatings XU Lianyong JING Hongyang, HUO Lixing
ZHANG Yufeng( School of Material Science and Engineering, Tian-
jin University, Tianjin 30072 China). p55— 58

Abstract: The Young s modulus is a specially important mate-
rial parameter; which is often used in the fracture mechanics study
on coating lsubstitute interface strength. A new two-side coated spec-
imen in 3-point bend test was proposed based on compound beam
theory. The Young s modulus of metalbase ceramic coating was
measured through the two-sde coated specimen and through the sin-
gle-side coated specimen. The test results show the Young s modu-
lus increases with rise of coating thickness. On one hand the thick-
er the coating is the more accurate the result is. On the other

hand, incrase of coating thickness results in the reduction of porosi-



