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Effect of current field on Ti/TiAl interface and mechanical
performance LIU Zefeng CHEN Shaoping LIANG Lian—
jie  MENG Qingsen ( Department of Material Science and Engi-
neering Taiyuan University of Technology Taiyuan 030024
China) . p 57 -60

Abstract:
field-activated pressure-assisted synthesis ( FAPAS)

Ti /TiAl gradient materials were prepared by
process.
The microstructure phase composition and fracture morphogra—
phy of the interface were analyzed by SEM and XRD. The ben—
ding strength of the sample was tested by three-point bending
test. Meanwhile finite element analysis with ANSYS code was
used to calculate the mechanical properties such as residual
stress and deformation. It was shown that fine TiAl particles were
formed with FAPAS and maximum bending strength as high as
346 MPa was obtained in the Ti/TiAl interface. The interface
were layered gradient structure of TiAl/Ti; Al/Ti( ss. Al) /Ti.
The fracture located in the TiAl-Ti;Al interface

brittle fracture morphology. The maximum residual stress sited in

and showed

the TiAl-Ti, Al interface which was the position of weakness of
the material.
Key words: field-activated; finite element analysis; dif-

fusion bonding; residual stress

Microstructure analysis of fusion layer melted CrFeNb on
Ni-base superalloy Al Changhui' ZHAO Zhilong' SU
Jian' LI Jingwei’ ( 1. School of Mechatronics
Polytechnical University Xian 710072 China; 2. Engineering

Northwestern

Northwestern Polytechnical University  Xi “an
p 61 —64
A coating has been made on K4169 substrate

Training Center
710100 China) .
Abstract:
by argon arc cladding technique with the inter-metallic compound
(IMC) of CrFeNb. The microstructure and element distribution
of the cladding coating were analyzed by scanning electron micro—
The re—
sults showed that a fusion layer with a thickness of 64.8 pum was
formed between the K4169 substrate and CrFeNb. In the fusion
layer the dendritic solidification of cladding CrFeNb stretched

into the substrate and cross joined which formed favorable met—

scope ( SEM) and energy-dispersive spectrum ( EDS) .

allurgical conjunction without the metallurgical defects such as
alveolate air holes or cracks. According to the proportion rela—
tionship of atomic numbers two new composite phases of Cr¥e—
Ni-Nb were formed in the fusion layer and the calculated results
showed that they were Cr(; 15 55 o) F€(6 39 23 4) Ni(10.6-56.9) Nb
and Cr(y 693,45 F€(1.41-3.11) Ni(2.54-7.00) Nb  Tespectively.

Key words:

argon arc; inter-metallic compounds; fusion

layer; solidification

Microstructure and mechanical properties of ZrO, ceramic
and kovar brazed joints LIN Xiaochao CAO Jian
ZHANG Lixia Feng Jicai ( Key Laboratory for Advanced Weld—
ing Droduction Technology Harbin Institute of Technology Har—
bin 150001 China) . p 65 —68

Abstract:
successfully realized by using self-developed Ag-Cu-TiH, filler
powder at the 825 ~960 °C for I ~60 min. Interface microstruc—

tures were investigated by scanning electron microscopy X-ray

Brazing of ZrO, ceramic to Kovar alloy was

diffraction and EDS energy spectrum. The results showed that the
typical interface microstructure of brazed joints from Kovar side

to ZrO, ceramic side could be expressed as Kovar/Ag(s.s) +
Cu( s.s) +TiFe, /TiNi; + TiFe, + Ti-Fe-Ni/Ag( s.s) + Cu( s. s)
+ TiFe, /Cu,Ti,O/TiO + Zr,0,/7Zr0,. The maximum shear
strength of the joints was 134 MPa which was achieved when the
brazing temperature was 875 °C and holding time was 10 min.
The brittle fracture took place on the TiC interface. When the
brazing temperature and holding time changed the brazed joints
weakened and the shear strength decreased.

Key words: ZrO, ceramic; Kovar alloy; brazing; interfa—

cial microstructure; shear strength

Effect of micro B on wettability of Cu-P based quenching
Z0U Jiasheng XU Xiangping WANG Lei
( Provincial Key Lab of Advanced Welding Technology Jiangsu

filler metals

University of Science and Technology Zhenjiang 212003  Chi—
na) . p 69 -72

Abstract:  Three different components of the Cu-P based
filler metal foils were prepared by single—roll rapidly-cooled e—
quipment. The melting feature and structure were analyzed with
DTA and XRD methods. The wettability of Cu-P based filler
metals on copper was studied. The results showed that com-
pared with the conventional filler metals the quenching filler
metals had lower melting temperature and narrower melting tem—
perature range. The quenching filler metal containing 0. 03% B
had the lowest liquidus temperature and the narrowest melting
temperature range. The structures of the quenching filler metals
with 0.03wt% B and 0. 04% B were amorphous. In the same
process conditions the quenching filler metal contained 0.
03wt% B had best wettability on copper. As with brazing tem—
the wettability of Cu-P based

quenching filler metal appears increased first and then de—

perature and time increased

creased. Compared with conventional brazing filler metals  the
wettability of quenching filler metal has been improved signifi—
cantly.

Key words:  Cu-P based filler metal; quenching; amor—

phous filler metal; wettability

Microstructure of Ti/Al dissimilar alloys lap joint made by
friction stir welding CHEN Yuhua NI Quan HUANG
Chunping KE Liming ( National Defense Key Disciplines Labora—
tory of Light Alloy Processing Science and Technology Nanchang
Hangkong University Nanchang 330063 China) . p 73 =76
Abstract:  Dissimilar metals of TC1/LF6 were lap jointed
by friction stir welding ( FSW) and the microstructure of the lap
joint was studied. The results showed that good appearance of
weld joint without defects such as cavitation and crack was ob—
tained when the rotation speed of stir head was 1 500 r/min and
the welding speed was 60 mm/min. Ti alloy and Al alloy inten—
sively mix and form nugget zone in the lap zone. Ti alloy which
is stirred into Al alloy on both sides of the nugget bends under
the extrusion effection of the pin and tight couples with Al alloy.
The microstrucrure in the interfacial zone of the lap joint center is
lamellarstructure and can be divided into three layers. The layer
closed to the nugget zone and TC1 base metal is black and white
stripped structure which contains Ti-Al intermetallic compound
generated during FSW. The layers in the center are black lamel-
lar structure and stripped structure with black particles distribu—
ting on the gray matrix. Black lamellar structure is TCl base
metal which is stirred into the interfacial zone and the stripped

structure with black particles distributing on the gray matrix is



