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was soaked in molten copper. It was found that the structure of
oxide film changed after heating in low vacuum environment and
this film can not prevent the solution of stainless steel by the mol—
ten copper. Through investigation into the mechanism of remo—
ving oxide film on stainless steel sheet in vacuum condition and
thermodynamic calculations it was proposed that carbon could
deoxygenate and weaken the oxide film. Once the molten copper
met the stainless steel substrate by flowing through the cracked
oxide film the stainless steel would rapidly dissolve due to the
diffusion of Ni atoms into the molten copper and subsequently
the oxide film would float on the molten copper. Finally the ox—
ide film would be removed under the action of surface tension in
low vacuum condition.

Key words: brazing of stainless steel in low vacuum con—
dition; mechanism of removing oxide film; carbon reductive; ox—

ide film; solution

Optimizing of compressive stress region by local treatment
technologies on Francis runner CHENG  Guangfu'
WANG Huiting'  JT Shude’ FANG Hongyuan® ( 1. State Key
Laboratory of Hydropower Equipment Harbin Institute of Large
Electrical Machinery Harbin 150040 China; 2. Institute of As—
tronautical Technology Shenyang Institute of Astronautical Engi—
neering Shenyang 110034 China; 3. State Key Laboratory of
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 97 — 100

Abstract:  The existing of residual compressive stress in—
creases the fatigue resistance of welding structures. The local
compressive stress was realized around the fusion boundary in the
Francis turbine runner by optimizing the welding process where
fracture could easily occur. And the influence of local heating
and peening on the stress field in the fracture-easily-occurred re—
gion of runner was simulated and measured based on the real
runner. The results indicate that the stress field in the fracture—
easily-occurred region of runner can be regulated and controlled
by local heating and peening processes. And the local compres—
sive stress region was optimized. The value of residual compres—
sive stress in the fracture-easily-occurred region of runner was
further improved and high compressive stress region was
formed especially the compressive stress region was expanded.
These processes can promote the realization of local compressive
stress in the fracture-easily-occurred region of Francis runner and
effectively enhance the fatigue resistance of the runner.

Key words:  Francis runner; welding residual stress; lo—

cal heating; peening; local compressive stress

Analysis on cooling flow field of electrode in plasma arc cut-
ting torch CHEN Lihua' WEI Jingyu®( 1.
Mechanical Engineering Changzhou Institute of Mechatronic
Technology Changzhou 213002 China; 2. Hehai University
Changzhou 213002 China) . pp 101 — 104

Abstract: Two-dimensional numerical model for the cool—
ing channel and electrode in plasma cutting torch was established
with FLUENT commercial software

Department of

the relationship between the
coolant flow field and geometry structure of the electrode was an—
alyzed and the effects of four different electrode structures on the
distribution of cooling flow field were investigated. For A-type e—
lectrode there existed a zone where the flowing speed of the
coolant was zero. For B-type electrode and C-type electrode

there was a back-flowing zone and zero-speed zone. For D-type

the arc transition in the cone-shaped electrode was
the effect of

inserting depth of capillary tube on the cooling flow was simula—

electrode

beneficial to cooling of the electrode. Meanwhile

ted. When the ratio of inserting depth of capillary tube to the di-
ameter of capillary tube was larger than 0.5 there existed a ze—
ro-speed zone however when the ratio was around 0.2 the dis—
tribution of fluid flow field was beneficial to cooling of the elec—
trode.

inner structure of electrode; numerical simu—

Key words:
lation; flow field

Design and realization of fully digital intelligent pulse arc
welding power source DUAN Bin ZHANG Chenghui
SUN Tongjing ZHANG Guangxian ( School of Control Science

and Engineering Shandong University Jinan 250061 China) .
pp 105 - 108
Abstract:  Welding power supply system with high per—

formance is the key to meet the requirement of pulse welding
technology which can generate accurate welding arc and high
welding quality. First the system design program was proposed
for fully digital pulse inverter welding power supply including
the main circuit structure and hardware circuit of the control sys—
tem based on field programmable gate array and 32-bit micro—
control unit. Second the software design for the main control
system was described using very high-speed integrated circuit
hardware description language to realize the complex pulse weld-
ing technology sequence and steady arc control. Effective meth—
ods were investigated to improve the anti-interference capability
and real-time performance of the system. Finally the experi—
ments were conducted and the results showed that the designed
fully digital intelligent pulse arc welding power source had high
flexibility robustness and reliability which could satisfy rigor—
ous demand of the welding arc so as to achieve satisfactory weld—
ing quality.

Key words: arc welding power source; field programma-—

ble gate array; hardware description language; anti-interference

Microstructure and mechanical properties of IC10 single
crystal superalloy transient liquid phase diffusion bonding
LANG Bo HOU Jinbao WU Song ( Aero-Engine
Technology Deptartment  Beijing Aeronautical Manufacturing
Technology Research Institute Beijing 100024 China) . pp 109
-112
Abstract:
phase ( TLP) diffusion bonding joint of IC10 single crystal super—

joint

Microstructural evolution of transient liquid

alloy was investigated with scanning electron microscopy ( SEM)
and energy—dispersive spectrum ( EDS) . The results show that
the joint contained bonding zone and base material zone. The
bonding zone consisted of isothermal solidification zone and rapid
solidification zone. Rapid solidification zone could be eliminated
by increasing welding time. The size of ¢~ phase in the base ma—
terial reached 0.9 pm when the welding time increased from 2 h
to 8 h. The mechanical properties of the joints can be effectively
improved by restraining formation of grain boundary in TLP diffu—
sion bonding joint and postweld solution treatment. The average
tensile strength of the joints was 507 MPa at 1 000 “C. The creep
rupture life of the joints reached 120 h under the condition of 144
MPa stress at 1 000 C.

Key words:  IC10 single crystal superalloy; TLP diffusion

bonding; microstructure



