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Fig.2 Sample of defect image

o= ZO ih(i), o (k ):;)h(i),

w (k)= 2 ih(i), k=01, 255

i=0

i h i




117

“ ” 1

Table 1 Fuzzy membership parameters

“ " “ " slags detection

0~3

of holes and

X AL A 1T 25A
v AT a0 a7 Q5 <35
<360 0 2 2 3 3 3
>360<750 0 1 2 2 2 3
>750<2 500 0 0 1 1 2 2
>2 500<11 600 0 0 0 1 1 2
>11 600 0 0 0 0 0 1
v A
3.3
2)
2)

3.4

3.1

6x4 10x3
5~10

1520 15x2
10x3
3.5

A

GB9711-88  SY/T5037-92

14 4

| 0]
Hee :{:M

¥ OFMEA  AMAE
R LRI AR,

4
Fig.4 Sketch map of detection region and compared re-
gion

3.2



118 25

a 3.2 mm b 1.6 mm ¢ 0.8 mm

WU, 18024 1)
W o

d 1.6 mm 0.8 mm e 3.2 mm 1.6 mm f
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Fig.7 Compared results of different inspecting methods
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Tendon force and traverse shrinkage value, and thermal inputting
parameter (Q?/h) were obtained. On the base of learned the princi—
ple of the inherent strain the deformation of the aluminum alloy
coping of the train adopting FEM of the elastic shell element by
simplified welding model was predicted.  The results indicate that
the FEM based on the inherent strain can predict the deformation
of the large welding fabrication.

Key words: welding deformation; finete element method; inher—

ent strain; Tendon force; angular distortion

Brazing of a TiAl -based alloy with ZrgsAl;;Cu,s amorphous
ribbon Wang Yan—fang', Wang Cun—shan', Gao Qiang', Dong
Chuang', HUO Shu-hin’, WANG Jia~jie’( 1.State Key Laboratory for
Materials Modification and Department of Materials Engineering,
Dalian University of Technology,Dalian 116024, China; 2.Harbin
Welding [nstitute, Harbin 150080, China).pllt~114

Abstract: In this paper, the melt—spun ZrgAl Cuys amorphous
alloy, a typical bulk metallic glass with high glass ability, was used
to braze a TiAl-based alloy. The microstructure and elements dis—
tribution have been studied. The results show that the ZrgAl;Cuys
amorphous ribbons can successfully braze the TiAl-based alloy.Lay-
ered structures appear in the brazing seam. From the middle region
to the interface region of the brazing seam, the miorestures are the
7rCu—type and ZrCu precipitates,the coarse Zr,Cu—type grains, and
the ThAl-type columnar grains. The Al element in the substrate
diffuses into the brazing seam, forming a thin reaction layer in the

interface region.

Key words: brazing; amorphous alloy; TiAl-hased alloy

Real-time automatic detection of weld defects in X-ray images

SUN Yi', SUN Hong-yu', BAl Peng', WANG Yu?, TIAN Yan-
ping?(1.School of Electronic and Information Engineering, Dalian Univ
of Tech, Dalian 116024, Chma; 2.Steel Tube Factory of China Ol &
Gas Pipeline Burean, Liaoning Liaoyang 111000, China).pl15~118,122

Abstract: A new real—time automatic detection algorithm is
taken up for applying to X-ray images of screw steel tube. As a
fuzzy method hased on spatial contrast and differece in images, it
can achieve lower missing rate and fewer misinterpretations than
other inspecting algorithm, and it ecan satisfy the requirements of re—
al-time detection.

Key words: NDT; weld defect; automatie inspection; fuzzy al-

gorithm

ALQ; ceramics/stainless steel joining with self-propagating high-
temperature in—situ synthesis YU Sheng—fu, ZHANG Yuan-
qin, XIE Ming-li, LI Zhi—yuan (Huazhong University of Science and
Technology, Wuhan 430074, China).pl19~122

Abstract:  Alf); ceramics is in-situ synthesized on the surface
of martensitic stainless steel , ignited by strong current. The synthe—
sizing material are analytically pure Fes); powder and Al powder
which graininess is less than 10w m. The microscopic structure of the
synthesized ALQO, ceramics and the transition region between ALO,

and martensitic stainless steel is investigated with optical microscope

MAIN TOPICS, ABSTRACTS & KEY WORDS 6

and scanning electron microscope.  The  constituent of corresponded

parts is taken with electron probe microanalyzer. The results show
that the microscopic structure of synthesized ALO: ceramics layer is
mainly composed by ceramic phase AlO, and a little of « —fermte
and spinel phase AlLOy-FeO in Al¥e0); self-propagating high—temper—
ature synthesis system. Excessive Al powder in the material is advan—
tageous to synthesize ceramic phase; the thickness of synthesizing ma-
terial body is not less than 2.0 mm in order to get well-synthesized
Al ()Y martensitic stainless steel composite material.

Key words: self —propagating high —temperature synthesis;
ALQ; ceramic; martensitic stainless steel
Brazing of milling tool for bituminous road Hao Chen-sheng,
QI Hai~qun, QI Xiao—jie (Material & Chemistry Engineering De—
partment, Heilongjiang Institute of Technology, Harhin 150050, Chi-
na).pl123~124,128

Abstract:  Brazing technology of the milling tool for bitumi-
nous road is investegated. The microstructure and shearing strength
of brazed milling tool are tested,and the milling tool passes the
practical examination. The results show that domestic material for
the milling tool and brazing technology can meet the practical re-
quirement of milling tool for bituminous road.

Key words: brazing; hard alloy; microstructure

Influence of heat and foree coupling action on micro—hardness
and microstructures at weld seam of TAC-1B/TCl11 alloy
YAQ Ze-kun, ZHANG Mei-ling, [JANG Xin—-min, GUO Hong-zhen
{Northwesten Polytechnical University, Xi’ an 710072, China).pl25~
128
Abstract: It has been investigated that the influence of heat
and force coupling action for different process specification on
changing trend of elements diffusion and microstructures in weld of
Ti;Al -Ti dual alloy welded by electron beam in vacuum.  The
results show that the content of element Al and Nb have abruptly
been changed in weld in sample welded with rolling bar directly.
The average micro-hardness HV0.98 is 3378.1MPa.The content of
element Al and Nb continuously reduces. content of element Mo is
hardly the change in welded samples with hot die deformation and
The micro ~hardness HV0.98 is up to
4351.2MPa and the average HV0.98 is 3853.4MPa for those

samples deformed hy 20% and treated by 680°C x 12h, AC. The

differert heat treatments.

rhombohedral grain boundary becomes discontinuous on heat affected
zone of Ti;Al side, it can be broken up and attenuated due to
smaller deformation. On TCL1 alloy side near weld, microstructure
is comprised of needle or piece «.For greater deformation, the
grain and the phases in grain are finer, separating out finer «,
and o on the grain boundaries makes micro—hardness enhance, but
rhombohedral grain boundary is barely visible on heat affected zone
of Ti;Al side. The finer and uniform spherical microstructure is
presented at the position away weld.

Key words: electron beam welding in vacuum; Ti;Al-Ti dual
alloy; heat and force coupling action; micro—hardness; elements

diffusion; microstructure



