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Fig. 5 Original image of deposition
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Fig.2 Location algorithm process of defect pixel coordi- Table 2  Error analysis of deposition width detection
nate
Wi( ) W5 /mm W3 /mm (%)
1 133 9.25 8.94 3.3
2 135 9.39 9.10 3.4
3 151 10.50 10. 64 1.3
4 141 9.81 10. 12 3.1
5 131 9.11 9.52 4.3
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Fig. 3 Deposition with defect
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Fig. 4 Image recognition of deposition morphology and

defect location
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Fig. 6 Image process result of deposition contour
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250 0.030 2 0.030 5 R
300 0.036 6 0.038 3 6=0°.
350 0.043 2 0.043 8 Ta
400 0.049 9 0.049 5 0° 15° 30° 45°
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500 0.063 3 0.062 4 3 .
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Visualized diagnosis for metallic parts deposition shaping
quality ZHANG Haiou' QIU Lipeng' RUI Daoman'
WANG Guilan® YU Yang' (1. State Key Laboratory of Digital
Manufacturing Equipment and Technology Huazhong University
of Science and Technology Wuhan 430074 China; 2. State
Key Laboratory of Material Processing and Die & Mould Technol—-
ogy Huazhong University of Science and Technology Wuhan
430074 China) . pp 1 -4

Abstract:  Single-camera vision was used to monitor the
deposition manufacturing process. By using of image processing
technology the deposition morphology information was processed
to get the deposition width. The defect position was calculated by
virtue of the spatial orientation mathematical model which takes
the defect pixel coordinate as the source. In the end the experi—
ment to monitor the deposition was carried out. The experimental
results show that the mathematical model and the image process—
ing arithmetic can monitor the deposition width precisely without
contact. The method also can recognize and locate the possible
defect point fleetly and accurately. Thus the method can adjust
and optimize the technological parameter of the deposition to en—
sure the shape precision and the dimensional precision of the
part.

Key words:  deposition shaping; image process; deposi—
tion contour recognition; deposition width monitoring; defect lo—

cation

Experimental study on fracture toughness of butt weld of
Q460C high-strength structural steel WANG Yuanging'
LIN Yun’ ZHANG Yannian® SHI Yongjiu'( 1. Key Laboratory
of Civil Engineering Safety and Durability China Education Min—
istry Tsinghua University Beijing 100084 China; 2. School of
Civil Engineering Shenyang Jianzhu University = Shenyang
110168 China) .
Abstract:

tests of weld zone and heat affected zone of Q460C structural

pp5-8
Three point bending( TPB) fracture toughness

high-strength steel with 14 mm in thickness at distinct low tem—
perature points were carried out and the fracture toughness val—-
ues for weld zone and heat affected zone of the specimens were
obtained. Then regression analysis with Boltzmann function was
used then the ductile-brittle transition temperature and its varia—
tion with temperature were acquired. The TPB fracture appear—
ance was analyzed with the scanning electron microscope. The
results showed that low temperature had obvious influence on the
fracture toughness of weld zone and heat affected zone of Q460C
there was a downward
the ductile-brittle
transition temperature of weld zone is about —53.6 °C  and that

of the heat affected zone was about —40.3 °C. Besides the

steel. With the temperature decreasing

trend on the fracture toughness. Moreover

fracture appearances of weld zone and heat affected zone frac—
tured at temperature point below —20 “C showed the brittle char—

acteristics significantly.

Key words:  high strength steel; fracture toughness; wel—

ded joint; crack tip opening displacement

Interfacial microstructure and bonding strength of diffusion
bonded TiAl/Ti/Nb/GH99 alloy joint LI Haixin WEI
Hongmei HE Peng FENG Jicai ( State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 9 —12

Abstract:  Diffusion bonding of TiAl-based alloy to Ni-
based alloy using Ti/Nb composite interlayer was carried out.
The formation phases and the interfacial microstructure of the
joints were investigated by scanning electron microscopy elec—
tron probe X-ray analysis and X-ray diffraction. The bonding
strength of the joints was evaluated through shear test. The re—
sults show that the typical interfacial microstructure of the joint is
GH99/( Ni  Cr) . /NiyNb/NigNb,/( Ti Nb) _/a-Ti + ( Ti
Nb) . /Ti;Al/TiAl. The maximum shear strength of 273. 8 MPa
can be achieved under the condition of 7=900 °C for : =30 min
and p =20 MPa. With the joining temperature T increasing the
interfacial microstructure and thickness of reaction layer chan—
ges. When the brazing temperature 7'>900 °C  NigNb, reaction
layer which has bad effect on the bonding strength forms. Based
on the experimental results the formation process of reaction lay—
er was analyzed and interfacial reaction mechanism of the inter—
face of GH99/Nb and Nb/Ti/TiAl was revealed.

Key words:

diffusion bonding; interfacial microstruc—

ture; shear strength

Gas pool coupled activating TIG welding method
HUANG Yong' > LIU Ruilin® FAN Ding' > KANG Zaixiang'
HAO Yanzhao’ QU Huaiyu®( 1. State Key Laboratory of Gansu
Advanced Non-ferrous Metal Materials Lanzhou University of
Lanzhou 730050 China; 2. Key Laboratory of
Nonerrous Metal Alloys and Processing the Ministry of Educa—

Lanzhou 730050 Chi-

Technology

tion Lanzhou University of Technology
na). pp 13-16
Abstract:

activating TIG welding was proposed which contains two layers

A new welding method named gas pool coupled

of shielding gas. The inner inert gas can protect the molten pool
and the outer active gas can provide active element into the mol—
ten pool to obtain narrow and deep weld. By taking SUS304
stainless steel as based metal the effect of GPCA-TIG method on
welding arc and weld appearances was studied. In addition the
effect of main welding parameters on weld penetration and D/W
ratio was also studied. The results indicate that at the same weld—
ing conditions with the traditional TIG welding the 8 mm thick—
ness stainless steel can be fully penetrated with GPCA-TIG weld—
ing process without making a groove. This method can avoid the
oxidation of tungsten electrode in welding process.

Key words: GPCA-TIG welding; gas pool coupled; outer

gas; O element



