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proach for the sub-system of plasma jet generation was presented
in this paper based on the rule sets supervision and multi-model
adaptive control system structure.

Key words:
telligent control; data mining; clustering analysis

plasma spraying; plasma jet morphology; in-

Brazing of aluminum matrix composites SiC,/ZL101 to Ko-
var alloy 4J29 NIU Jitai'?, LU Jinbin', MU Yunchao',
LUO Xiangwei’ (1. Department of Materials and Chemical Engi-
neering, Zhongyuan University of Technology, Zhengzhou
450007, China; 2. State Key Laboratory of Advanced Welding
Production Technology, Harbin Institute of Technology, Harbin
150001, China; 3. Department of Materials Science & Engineering,
Zhengzhou University, Zhengzhou 450002, China). p 37 -40

Abstract: SiC /ZLI101 composites containing 55% SiC,
and Kovar alloy 4)29 were chosen as base metals. After being e-
lectroplated by Ni on the SiC,/ZL101, the two materials were
brazed by Zn-Cd-Ag as filler metal at the 420 °C for 7 min. Mo-
reover, the interfacial microstructures and fracture appearances
were investigated by SEM and EDS. The results show that the e-
lectroplated Ni on the surface of SiC,/ZL101 can improve the
fillers wettability to the composite material. There are transition
layers not only between the filler and Kovar alloy, but also be-
tween the filler and the electroplated Ni layer, which shows the
filler metal, the electroplated Ni layer, the composites and Kovar
alloy can realize metallurgically joining by diffusion. The fracture
analysis shows that the fracture happens inside the composites
near the electroplated Ni layer.

Key words; aluminum matrix composites; Kovar alloy;

brazing Ni electroplating

Analysis of chemical reaction on weld pool surface in activa-
ting TIG welding of aluminum alloys HUANG Yong,
FAN Ding, SHAO Feng ( State Key Laboratory of New Non-fer-
rous Metal Materials, Lanzhou University of Technology,
Lanzhou 730050, China). p 41 -44

Abstract; For activating TIG welding of aluminum alloys,
including A-TIG welding, FB-TIG welding and FZ-TIG welding,
the analysis of chemical reaction between the activating fluxes
and the weld pool metal has great significance to certain the fea-
sibility of these welding processes and instruct the developments
of activating fluxes. Through the XRD analysis of weld surface
slag, the chemical reaction thermodynamics was calculated based
on functional determinant of GibbsFree Energy, and the chemi-
cal reaction on welding pool was analyzed. It is found that, for
the FZ-TIG welding, with multi-component flux FZ108 developed
by authors as central region flux and SiO, as outer region flux,
the endothermic reactions between flux FZ108 and the welding
pool metal can constrict the arc and increase weld penetration.
For the A-TIG welding with flux FZ108, the few absorbed heat or
the released heat of the chemical reactions has small influence on
the arc. For the FB-TIG welding with flux SiO, , the chemical re-
action between the flux and the weld pool metal and its surface
oxide film does not happen, and the arc is not affected through
these chemical reactions.

Key words: aluminum alloy; A-TIG welding; activating
flux; chemical reaction; arc constriction

Microstructures and mechanical properties of transient lig-
uid phase bonded Ti, Al based alloy_joints GU Xiaoyan',
SUN Dagian', REN Zhen’an', LIU Li*, DUAN Zhenzhen® ( 1.
Key Laboratory of Automobile Materials, Jilin University,
Changchun 130025, China; 2. Changchun Railway Vehicles
Co., LTD. , Changchun 130062, China). p 45 -48

Abstract ;
Ti, Al based alloy joints bonded by transient liquid phase bonding

Microstructure and mechanical properties of

were studied by scanning electron microscope (SEM), energy
dispersive X-ray spectroscope (EDS), X-ray diffraction (XRD)
and universal test machine. The results show that the integrated
joints were prepared by TLP bonding with the TiZrNiCu alloy in-
terlayer. The high bonding temperature and long bonding time
help to obtain the joints with uniform composition and microstruc-
ture. With bonding temperature and bonding time increasing, the
width of the bonding zone increases and reaction zones decrea-
ses. When bonding time is 60 min at bonding temperature of 900
°C, the joint microstructure consists of Ti solid solution, Ti;Al
and Ti,Cu and the joint strength of 420 MPa can be obtained.
Key words: Ti,; Al based alloy; transient liquid phase dif-

fusion bonding; microstructure; shear strength

CoNiCrAlY alloy deposited on surface of SCH13 steel by la-
ser cladding ZHANG Song', WANG Mingsheng' , ZHANG
Kaixiang' , ZHANG Chunhua', YAN Yonggen® (1. School of
Materials Science and Engineering, Shenyang University of Tech-
nology, Shenyang 110023, China; 2. Baoshan Iron & Steel
Co. , Ltd. , Shanghai 201900, China). p 49 -52

Abstract: The surface of SCH113 steel was deposited
with CoNiCrAlY alloy by a high power CO, laser. Through, the
excellent coatings can be acquired by the optimized process pa-
rameters. The micro-structure, composition, hardness and corro-
sive resistance of the coati;lg were examined by scanning electron
microscope ( including EDS microanalysis), X-ray diffraetome-
try, micro thickness meter, wear test machine. The results indi-
cated that the coating of CoNiCrAlY alloy has a good metallurgi-
cal combination with SCH13 steel, and the other characteristics
such as fine microstructure, no cracks, low dilution rate and the
smooth transition of elements at the interface. The coatings were
consisted of y-Co, FeCr, » Nij 14Cy s, FeNi, CoC, and Cr,, C¢
phases. The average microhardness of the coating is 3 times
higher than that of the SCH13 steel. Furthermore, the wear re-
sistance of laser cladded coating is 3. 42 times higher than that of
the matrix.

Key words: SCHI13 steel; laser cladding; CoNiCrAlY al-
loy coatings; microstructure; property

Electron beam welding of TA15 titanium alloy to 304 stain-
less steel WANG Ting, ZHANG Binggang, CHEN Guoqing,
FENG Jicai (State Key Laboratory of Advanced Welding Produc-
tion Technology, Harbin Institute of Technology, Harbin
150001, China). p 53 -56

Abstract

tanium alloy to 304 stainless steel was carried out. Microstruc-

Electron beam welding experiment of TA1S ti-

ture and micro-hardness distribution of joint were examined. The
results showed that the weldability of electron beam welding of
TA15 titanium alloy to 304 stainless steel was so poor that many
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cracks in the whole weld zone were produced. The weld zone was
characterized by a large amount of continuously distributed com-
pounds such as TiFe,, TiFe and Cr,Ti. The formation of these
kinds of brittle compounds was the main reason of the cracks.
The micro-hardness in weld zone was much higher than that in
base metal. And TiFe, phase was harder than TiFe phase, so the
throughout crack was found in the TiFe,-rich zone. Direct elec-
tron beam welding of these two alloys was hardly completed.
Some interlayer alloys have to be used to improve the metallurgi-
cal condition and change the kind and distribution of the com-
pounds.

Key words:

lectron beam welding; microstructure; micro-hardness

TAL15 titanium alloy; 304 stainless steel; e-

Analysis on vacuum brazing of CBN grits with Ti-base filler

LU Jinbin'?, MU Yunchao'?, MENG Pu' (1. Department
of Materials and Chemical Engineering, Zhongyuan University of
Technology, Zhengzhou 450007, China; 2. Henan Engineering
Laboratory of High-quality Superhard Materials Tools, Zhongyuan
University of Technology, Zhengzhou 450007 ,China). p 57 — 60

Abstract: Ti-Zr-Ni-Cu filler was utilized to braze CBN
grits in vacuum furnace at different temperatures and times, and
good bonding between CBN and steel substrate was gotten. The
microstructure and the element distribution of the bonding inter-
face, as well as the topography and the phase structure of the
compounds on the surface of brazed CBN grits were analyzed by
SEM, EDS and XRD. The results show that a layer of needle-
like, or block-like Ti compounds such as TiB, and TiN are
formed on the surface of the CBN, thus CBN grits and Ti-Zr-Ni-
Cu filler realize chemical metallurgic joining in the interface.
And the analysis on fracture appearance shows that the fracture
between CBN and Ti-Zr-Ni-Cu filler occurs in CBN, so it can be
considered that the joining strength between CBN and Ti-Zr-Ni-
Cu filler is higher than that of the CBN.

Key words: vacuum brazing; Ti-base filler; cubic boron

nitride

Microstructure of Be/Al/Be joint by welded laser beam
LI Yubin, MENG Dagiao, LIU Kezhao, XIE Zhigiang ( China
Academy of Engineering Physics, Mianyang 621907, Sichuan,
China). p 61 —64

Abstract :
laser welding by taking aluminum as transition material. The mi-

Application of beryllium alloy was joined with

crostructure and properties of the welded joint were studied by
means of scanning electron microscope ( SEM), optical micro-
scope (OM), and X ray diffraction apparatus (XRD). The re-
sults indicated that the microstructure was composed of quasi-
composite compound phase formed by beryllium and aluminum.
The shear strength lies between aluminum and beryllium. With
percent of beryllium in weld zone being more, the size of berylli-
um and beryllium particle distribution change, the shear strength
of welded joint is higher, the fracture mechanism is transformed
form ductile fracture with fractographs of dimples to brittle frac-
ture with quasi-cleavage feature. The intermetallic compound in
weld zone is the main cause of fracture for Be/Al/Be laser wel-
ded joint.

Key words: beryllium; laser welding; microstructure;

shear strength; fracture appearance

Effect of electrode force on welding quality of sheet to tube
by single sided spot welding LIANG Caiping, LIU Xiao-
hang, TIAN Haobin (Mechanics & Electronic Engineering Fac-
ulty, Shanghai Second Polytechnic University, Shanghai 201209,
China). p 65 -68

Abstract;
to tube joined by spot welding, a welding system with servo gun

Based on the structure characteristics of sheet

was established. Due to large deformation of the weldments dur-
ing the sheet to tube welding stage and unreliable ring nugget af-
ter welding, a new method was investigated to increase the weld
quality based on the electrode force change. The effects of varia-
ble electrode force on weld tensile-shear strength and weld de-
formation were researched. The results show that the weld
strength can be increased and weld deformation can be decreased
by adjusting the electrode force in welding process. Comparative-
ly, the change of electrode force during holding stage has less in-
fluence on weld quality. The studies can contribute to develop
welding parameters for sheet fo tube joining and to promote the
wider application of single sided spot welding in the assembly of
auto body.

Key words:
gun; variable electrode force; welding quality

single-sided resistance spot welding; servo

DSP based digital pulsed CO, welding power supply with
sloping output characteristics YU Jianrong, JIANG Lipei,
ZOU Yong, GONG Yongfei ( Beijing Institute of Petrochemical
Technology, Beijing 102617, China). p 69 -72

Abstract:
with sloping output characteristics based on digital signal pro-

A digital pulsed CO, welding power supply

cessing controller was developed. It can automatically regulate
the slope of external characteristic curves with predominant slop-
ing characteristic algorithm in the welding process, and imple-
ment the stability of welding arc in wide field. In this system,
the average arc voltage is preset in accordance with the feeding
rate of a separate wire feeder, while full-bridge inverted main
circuitry can be adopted independently. The digital pulse width
modulation signals are generated directly at low hardware ex-
pense, and the control strategy is implemented through software.
Furthermore, the needed slope rate of output characteristics is
calculated with the software, the control signal is created and
converted to dual-edge pulse output signal, and the arc voltage is
automatically adjusted to maintain a stable arc. The simplified
configuration shows high reliability, and the control program can
also be updated by means of the upgrade interface for property
enhancement. Welding test showed that the pulsed power supply
with the sloping output characteristics has high stability and reli-
ability.

Key words: pulsed CO, welding; sloping output charac-

teristics ; inverted power supply

Effect of flow rate and arc length changes on velocity and
temperature field of TIG arc DU Huayun', AN Yanli',
WEI Yinghui', WANG Wenxian', FAN Ding’ (1. College of
Materials Science and Engineering, Taiyuan University of Tech-
nology, Taiyuan 030024, China; 2. College of Materials Science
and Engineering, Lanzhou University of Technology, Lanzhou
730050 , China). p 73 -76

Abstract: A steady two-dimensional (2D ) axisymmetric



