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Table 1 Numerical value of x. y and z
X y z
1 0. 64 0 0.80
2 0. 64 0. 166 0.80
3 0. 64 0 0.81
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’ ’ Ag (%)
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Table 2  Proportion of AgCuzn filler metals and AgCuZnSn
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AgCZn Zn: Cu AgCuZ1Sn Zn: Cu
%) Ag Cu 7Zn Ag Cu Zn Sn
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Table 3 Temperature of AgCuZn filler metals and AgCuZnSn

filer metals
AgCuZn AgCuZnSn
(%) Ag Cu Zn T,/C Az Cu Zn sSn T,/C
25 25 41 34 680~780 25 40 33 2 680~760
30 30 36 32 680~765 30 36 32 2 660~7%0
40 40 305 2.5 674~727 40 30 28 2 65~710
45 45 30 25 665~745 45 271 25 3 640~ 680
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Fig 4 Microgtructure of AQCuZnSn filler metals
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Table 4 Chemical composition of AgCuZnSn filler metals for MPa, BAg30CuZnSn
experiment 119.4 MPa
T,/ .
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Fig 5 Effect of tin on the shear strength of joint
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Wear resistance properties of micron WC reinforced Ni60 coat-
ing by high frequency induction cladding HE Dingyong, XU
Jingg, MA Ran JIANG Jianmin, WANG Zhihui (School of Materials
Science and Engineering, Beijing University of Technology, Beijing
100124 China). pl— 4

Abstract:  The tungsten carbide (WC) reinforced Ni6OA al-
loy composite coatings were prepared on Q235 mild steel by high fre-
quency induction cladding. Abrasve wear resistance was camried out
with MIS— 225 wet sand /ubber wheel tester. The microstructure
and wore surface of coatings were studied by scanning electron mi-
croscope (SEM) and X-ray diffractometer (XRD) were applied to
investigate the phase composition. The results showed that the hard-
ness and abrasive wear resistance of the coating increase with addit
ion of WC content in the same condition. When WC is less than
30% fraction. WC were not distributed uniformly, mainly dispersed
in the central of the coating, while Cr;C3 was in large elongated
polyhedral shape which reduce the wear resistance. Coating has the
best abrasive wear resstance which is 6. 5 times higher than Ni60A
coating due to the optimal matching between WC and Ni alloy with
50% WC addition. While the reults with 60% WC showed the high-
est hardness porosity and the lower wear resistance. Partial melting
of WC particles were peeled out under successive abrasive grains
which created the large cavities and pits in the coating. The compos-
ite coating was metallurgical bonded to the substrate. Predominant
wear mechanism of the coating was brittle peeling of hard phases and
less micro- ploughing.

Key words:

Ni-based alloy; wear resistance

high frequency induction cladding; micro-WG

Optimum design of cadmium free silver-based filler metal cont
aed 200 Ag LI Zhuoran, LIU Bin FENG Jicai (State Key
Laboratory of Advanced Welding Production Technology, Harbin in-
stitute of Technology, Haibin 150001, China).p5— 8

Abstract:  According the demand of the melting temperature
and distribution phase of silver-based filler metal the content of each
element is calculated and optimized by phase diagram then the result
is adjusted and discussed according to the distribution phase and
temperature of filler metal and the optimal range of each element is
as following: Ag: 19%-20%, Cu: 38. 2%-42. 9%, Zn: 31%-
33%, Sm: 4. 5%-6. 5%,
stiucture and X-ray diffraction, the silver-based filler metal is consist

respectively. By the analysis of micro-

ed of eutectic structure, tin bronze and silver solid solution, and its
melting tempenature and strength can be equivalent to that of the
BAg30CuZrSn filler metal.

Key words:

mum design; microstructure

silver based filler metal; phase diagram; opti-

Effect of filler metal thickness on creep for stainless steel plate-
JIANG Wenchun, GONG Jianming CHEN Hu
TU Shandong (College of Mechanical and Power Engineering, Nan-
jing Universty of Technology, Nanjing 210009, China). p9— 12
Abstract
steel plate-fin stmucture was performed by FE-program ABAQUS.

fin structure

The finite element (FE) creep analysis of stainless

The focus was placed on the effect of filler metal thickness on creep
strain. The results show that the filler metal thickness has great ef-
fect on creep at elevated temperature. The complex residual stress
was generated in the plate-fin structure due to the material mismatch-
ing betveen base metal and filler metal. The residual stress was
changed with the filler metal thickness changing, which causes the
creep change. In the filler metal the brazed residual stress is de-
creased with the filler thickness increasing which leads to the creep
strain decreasing. In the fin the filler metal thickness has little ef-
fect on creep stmin because the brazed residual stress is not affected
by filler metal thickness. In the plate, the creep strain is decreased
due to the brazed residual stress decreasing with filler metal increas-
ing. This work provides a reference for the high temperature strength
design of stainless steel plate-fin stucture.

Key words:  stainless steel platefin structure; filler metal

thickness; creep; finite element

Application of fourier transform in extraction of molten pool
image character GAO Xiangdong, ZHAO Chuanmin, BAI
Tianxiang DING Dukun (School of Mechanical & Electrical Engi-
neering, Guangdong University of Technology, Guangzhou 510006,
China). p13— 16

Abstract It is prerequisite to accurately extract the character
of molten pool image for analyzing the welding quality. Frequency
method of image processing has more advantages compared with the
traditional spatial methods. The disadvantage of the later is sensitive
to noises which can be overcome by the new method. The image
character can be sharpened by image processing frequency methods.
First, the Median-Winner filtering was used to eliminate the noises of
the molten pool images. Then the Butterworth high-pass filter based
on the Fourer transform was used to strengthen the molten pool im-
age. Also the high frequency enhancement filtering arithmetic was
applied to compensate the molten pool images. The molten pool im-
ages were processed by histogram equilibration. Finally, the Canny
edge detection algorithm and erosion operation of mathematical mor-
phology were applied to detect the molten pool edze. The experimen-
tal results showed that the improved high frequency enhancement
method combined with the image processing spatial methods were ef-
fective to extract the molten pool image character.

Key words:  molten pool image; Fourier transform; frequen-



