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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



