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34 Table 1 Chemical compositions of experiment materials
Si Mn Cr Ni Fe
204 1.00 7.0~9.0 15.0~17.0 1.50 ~3.00
BNiSa 7.0~7.5 0 18.5~19.5 0.5
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Fig. 4 Migration of interface of filler metal residual layer I=1.5mm [=1 mm b
and base metal
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Fig. 5 Relation between migration depth and foil width
and relation between thickness of filler metal re—
sidual layer and foil width
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Effect of pulse frequency on weld appearance behavior of
TC4 titanium alloys YANG Zhou QI Bojin CONG Bao-
giang YANG Mingxuan LI Yulong ( School of Mechanical En—
gineering and Automation Beihang University Beijing 100191
China) . pp 37 -40

Abstract:

tanium alloys was carried out by using ultrahigh frequency pulse—

An experimental of weld penetration of TC4 ti—

tungsten inert gas welding process. The effect of pulsed current
frequency on weld appearance was investigated. The experimen—
tal results show that when pulse frequency f <65kHz the varia—
tion of welds depth and width with the increment of pulse fre—
quency are basically the same trend and compared with conven—
tional GTAW process the weld width decreased by more than
12% . In the range of 20 ~40 kHz the weld depth-to-width ratio
increases obviously while it tends to be stable with further in—
crease of pulse frequency. The weld width decreases approxi—
mately by 35% as pulse frequency is higher than 70 kHz. Mean—
while the weld depth increases slightly and the depth to width
ratio can be enhanced strikingly with ultra-high frequency. Based
on the data from experiment of arc profile the most dominant
mechanism for the variation of weld appearance can be consid—
ered as arc constriction caused by pulse frequency.

Key words: ultra-high frequency pulse GTAW process;

weld appearance; arc constriction

Eccentric extrusion flow model of friction stir welding
DENG Yongfang' > ZUO Dunwen' > SONG Bo' *( 1. College of
Mechanical & Electrical Engineering Nanjing University of
Nanjing 210016 China; 2. Jian—
gsu Key Laboratory of Precision and Micro-manufacturing Tech—
nology Nanjing 210016 China) . pp 41 —45

Abstract:  The eccentric extrusion flow model of friction

stir welding was proposed. The model shows that the eccentric

Aeronautics and Astronautics

extrusion effect of tool for softening material is the most important
factor for the formation of joint. The tool with eccentric structure
was designed and friction stir welding experiments were carried
out and the influence of the eccentricity of tool on material flow
was analyzed. Research shows that the joint forms by the tool ec—
centrically extruding material in the friction stir welding process.
The greater the eccentricity of the tool is the larger the weld
nugget zone of the joint is. Metal flow near the pin will form the
relatively obvious layered structure in the advancing direction.
The arc lines will form on the surface of the weld which are not
symmetrical but turn to the retreating side. Angle formed in the
retreating side is larger than that formed in the advancing side in
the arc lines. There is a corresponding relationship between the
layered structure in the advancing direction and arc lines on the
surface of the weld.
Key words: friction stir welding; eccentricity; extrusion;

flow model

Wetting and joint-formed characteristics of amorphous Ni—
based filler metal foil and its influence on brazed joint for—

mation WANG Jun' HE Peng' LI Jun'® LI Zhonglin®

QIAN Yiyu'( 1. State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. Zhejiang Yinlun Machinery Co. Ltd. Taizhou 317200
China) . pp 46 -49 54

Abstract:

based filler metal foil was analyzed

The control of the amount of amorphous nickel—-
and the wetting and joint—
formed characteristics of the amorphous nickel-based filler metal
foil and brazed joint formation were studied. The results showed
that the filler metal residual layer always exists after the brazing
process with amorphous nickel-based filler metal foil even when
the filler metal is insufficient to fill in the joint. The migration of
the interface between filler metal residual layer and base metal
was observed which was related to the interaction between mol—
ten filler metal and base metal. The thickness of filler metal re—
sidual layer increases with adding the filler metal foil but the in—
terface migration depth does not relate to the filler metal foil size.
The jointHformed behavior of molten filler metal follows the mini—
mum energy principle the molten filler metal is affected by its
own gravity viscous force and the additional pressure are caused
by surface tension which flow into the seam with viscous fluid
characteristics. The flow rate of liquid alloy in the boundary layer
closing to steel surface gradually slows down and the dissolution
of base metal to the molten filler metal further reduces its fluidi-
ty. Finally the molten filler metal solidifies and the residual layer
forms.

Key words:  amorphous nickel-based filler metal foil;

wetting and jointHformed characteristics; joint shape

Properties of Ni-based alloy powder cladding layer by CO,
laser beam and plasma XU Guojian' DONG Shilong'
HANG Zhengxiang' ZHANG Yifei’ LI Yongbo > KUTSUNA
Munaharu® ( 1. Shenyang University of Technology ~Shenyang
110870 China; 2. Shenyang XinSong Robotic Automation Co.
Ltd. Shenyang 110168 China; 3. The Latest Laser Technology
Research Center Ann City 446-0026 Japan) . pp 50 —54
Abstract:  To improve the properties of SUS316LN stain—
less steel in power plant part a cladding layer was deposited on
the surface of SUS316LN stainless steel by laser cladding and
plasma cladding. The cladding layer was analyzed by the laser
microscope scanning electronic microscope ( SEM) and X-ray
diffraction ( XRD)

persive spectrometer ( EDS) . The results indicate the cladding

electronic probe ( EPMA) and energy dis—

layer belongs to hypereutectic structure. Primary phase is made
of boride ( CrB) and carbide ( Cr,C;)

made of yNi + CrB or yNi + Cr;C;.
cladding layer the CO, laser cladding layer has higher wear re—

and eutectic structure is

Compared with plasma

sistance smaller microstructure lower dilution and higher clad—
ding efficiency.
Key words: laser cladding; plasma cladding; hypereu—

tectic structure; eutectic structure; primary phase

Effect of square wave loading on fatigue crack growth be-
havior of 20CrMo steel weld seam CHEN Xiaowen'

ZHANG Defen' WANG Jian®> LI Zengzhen® SHI Shuang-
shuang' WANG Jin> SHI Taihe’ ( 1. School of Materials Sci-
ence and Engineering Southwest Petroleum University Chengdu

610500 China; 2. School of Graduate

Southwest Petroleum U-—



