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posite using Cu25Sn-0Ti filler alloy. The interfacial micro—
structure of joint was analyzed and its formation mechanism was
discussed and also the impact of interfacial microstructure on
shear strength of joints at different holding time was studied. Re—
sults show that continuous interfacial reaction layer has been
formed at both sides of the base materials at brazing temperature
880 °C and holding time for 15 min while the typical interfacial
microstructure was Invar alloy/Fe,Ti + Cu(s s) + ( Ni Fe
Cu) ,TiSn/Cu( s s) + Cuy Sny; + CuTi/TiSi + Ti, 0, /Si0,,/Si0,
composite. Holding time increasing would enlarge the thickness
of TiSi Ti, 0, layer near SiO,;/SiO, composite and Fe,Ti parti—
cles would turn into blocks. The shear strength of joint would al—
so change with increasing of holding time. The shear strength of
the joints reaches a maximum of 11. 86 MPa when the tempera—
ture is 880 °C and the holding time is 15 min.

Key words: SiO,,;/SiO, composite; Invar alloy; brazing;

interfacial microstructure; shear strength

In-situ observation of cracking in wollastonite coatings and
effect of powder size on fracture WANG Lubin WANG
Weize CHEN Yufan XUAN Fuzhen ( Key Laboratory of Pres—
sure Systems and Safety Ministry of Education East China Uni-
versity of Science and Technology Shanghai 200237 China) .
pp 57 - 60
Abstract:

role on the investigation of coatings failure mechanism the opti—

Fracture analysis of coatings has an important

mization of the processing parameters and the design. The frac—
ture of plasma sprayed wollastonite coatings was observed in-situ
by using a scanning electron microscope ( SEM) during the ta—
pered double cantilever beam ( TDCB) specimens were pulled
open. Additionally the effect of powder size on the coating’s
fracture toughness is investigated based on the observation of the
microstructure fracture morphology and cracking propagation of
coatings. It was found that the cracking path was mainly influ—
enced by the applied stress. The original pores in the coatings
including the large pores cracks and non-bounded interfaces
could guide the cracking somewhat. The fracture toughness of
coatings increased and fracture paths were more curved with the
decreasing of powder size

Key words: coating fracture; in-situ observation; wollas—

tonite; plasma spraying

Linear cumulative damage analysis of welded joints under
combined cycle fatigue ZHANG Tao WANG Dongpo
DENG Caiyan WU Liangchen ( School of Material Science and
Engineering Tianjin University Tianjin 300072 China) . pp
61 —65
Abstract:
der low cycle fatigue high cycle fatigue and combined cycle fa—

16Mn steel welded joints are tested to fail un—

tigue using an apparatus that is capable of providing interactive
loading. A linear cumulative damage theory is used to estimate
the fatigue life of the butt joints. The proportion of each of the
two fatigue load components which cause the cumulative damage
is calculated. The research indicate that high cycle fatigue loads
and low cycle fatigue loads simply calculated as proportion would

seriously underestimate the coupling between the two components

of the fatigue load when we use Miner rule to calculate the fatigue
cumulative damage of specimens. However we can take into ac—
count of the coupling between the high and low cycle fatigue
loads when we turn to the outsourcing envelope of the low cycle
fatigue loads.
Key words:

welded joints; combined cycle fatigue; line—

ar cumulative damage

Characteristic of temperature distributions in stirring tools
LI Jingyong ZHAO Yan-
gyang KANG Xiaoliang ( Advanced Welding Technology Provin—

during friction stir welding

cial Key Laboratory Jiangsu University of Science and Technolo—
gy Zhenjiang 212003 China) . pp 66 —70

Abstract:  The temperature distribution in stirring tools
was measured by experimental method. It is shown that the char—
acteristic of temperature distribution in stirring tools is much dif-
ferent from that in workpieces. At the beginning stage of friction
stir welding the softening in stirring zone reduces the friction co—
efficient and the friction heat between the stirring pin and the
workpiece so the temperature in stirring tools stops rising
whereas decreases in the exterior margin of the tool before the
shoulder touches the workpiece. At the steady welding stage e—
quilibrium exists between the heat quantity delivered to and dis—
sipated through the stirring tool and its temperature keeps little
fluctuation. The surface of the high-speed rotating tool has inten—
sive heat exchange with the air around it so the temperature near
its axis is higher than that on the exterior margin. The stirring
tools made of metal with lower specific heat capacity and higher
coefficient of heat transfer lead to heat within the welding area
dissipating faster.

Key words:
ture field

friction stir welding; stirring tool; tempera—

A novel composite control strategy for plasma cutting power
supply based on arc control SUN Qiang CHEN Long
CHEN Guitao  WANG Huamin ( Automation & Information En—
Xian University of Technology —Xian
pp 71 =75

This paper analyzes static characteristics of

gineering College
710048 China) .
Abstract:

plasma arc with the derivation of plasma arc mathematical model
according to the application of lowHrequency( LF) pilot arc tech—
nology in the plasma cutting power supply and integrates with
the control requirements in lowrequency ( LF) pilot arc arc
transferring and arc energy transferring and proposes a novel
composite control strategy. In order to meet the powers control
requirements of rapidity and stability with the load of low-re—
quency( LF) pilot arc the inner loop of this strategy builds up
voltage loop composite control with feedHforward arc voltage and
feedback arc voltage and the current outer loop controls the en—
ergy of plasma arc forming a control method of feed-forward
composite control of double closeddoop. Simulations and experi—
ments were given to verify that the mentioned control strategy not
only improved system’s stability and robustness but also had ex—
cellent dynamic responsibility. The power had well nondiner re—
silience meeting requirements for plasma cutting power supply.

Key words:  plasma cutting power supply; arc control;
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feedforward compensator; feed-forward composite control of

double closed-oop

Microstructure and wear behavior of Fe-based coating pre—
pared by plasma transferred arc-welding YAO Haihua'
ZHOU Zheng' ZHAO Qiuying® LI Ran'( 1.
College of Materials Science and Engineering Beijing University
of Technology Beijing 100124  China; 2. Postdoctoral Re-
search Station of Mechanical Engineering Beijing University of
Technology Beijing 100124 China) . pp 76 —80

Abstract: A new Fe-based alloy powder was designed to
prepare coatings by plasma transferred arc-welding ( PTAW)

HE Dingyong'

process on AISI304L stainless steel substrate. The microstructure
and wear behavior of the relative coating were detected by XRD
SEM and a rubber wheel abrasive testing machine respectively
in comparison with that of the traditional NiCrBSi and NiCrBSi +
25% WC coatings. The results show that the matrix of Fe-based
coating consists of Fe-Cr solid solution and y-¥e phase surroun—
ded by numerous dispersed Mo-—rich borides and M,, ( B C)
hard phases which contribute to support and strengthen the coat—
ing organization. The Fe-based coating exhibits high average
hardness of 64.2 HRC
better of that of the NiCrBSi + 25% WC coating and exceeds 8
times of that of the NiCrBSi coating.

and excellent wear resistance which is

Key words:

plasma transferred arc-welding; Fe-based

coating; microstructure; wear behavior

Effect of oxygen content on wettability and mechanical prop—
erty of brazing seam for silver based powdered brazing filler
metal  ZHANG Guanxing' LONG Weimin' PAN Jianjun'
LI Hao® ( 1.
Metals and Technology Zhengzhou Research Institute of Me—
China; 2. School of
Materials Science & Engineering Zhengzhou University Zheng—
zhou 450001 China) . pp 81 -84

Abstract:  The properties of silver brazing filler metal with

different oxygen content were studied by optical microscope

State Key Laboratory of Advanced Brazing Filler

chanical Engineering Zhengzhou 450001

scanning electron microscopy and other analytical tools. The re—
sults of the experiment indicate that with the increase of oxygen
which is 56
°C higher than that is casted when oxygen content is 0. 6047% .

content the melting point of the solder alloy rises

With increase of the oxygen content the surface layer of the bra—
zing filler metal was covered with much oxide the wetting ability
between the solder and the substrate significantly decreases.

When the oxygen content is about 0.02%  the tensile strength of
the brazing filler metal is lowered slightly. When the oxygen con—
tent increases to more than 0.03% the tensile strength decrea—
ses from over 300 MPa to about 170 MPa. The size of the inclu—
sions in the welded joint increases with the oxygen content in—
creases while the brazed rate decreases.

Key words: oxygen content; wettability; tensile

strength; oxide

Effect of thermal aging on intermetallic compounds and
properties of Sn-Cu-NixPr/Cu soldered joints MA Cha-
oli' XUE Songbai' LI Yang' XU Yiwei' JIANG Junyi*( 1.

College of Materials Science and Technology Nanjing University
Nanjing 210016 China; 2.
Ltd  Jinhua 321000

of Aeronautics and Astronautics
Jinhua Shuanghuan Brazing Alloys Co.
China) . pp 85 -388

Abstract:  Chip resistors were joined with Sn-. 7Cu-0.
05Ni=«Pr solder. To guarantee the reliability of the Sn-0.7Cu-0.
05Ni—=Pr/Cu joints in service requirement the growth rate of in—
termetallic compounds of Cu side was evaluated and the effects of
the intermetallic compound layer on the electrical and mechanical
properties have been investigated under various aging time. The
shear strength of Sn-0. 7Cu-0. 05Ni«Pr/Cu joint gradually de—
creased during thermal aging. Meanwhile under the same condi-
tion the Sn-0.7Cu-0. 05Ni=Pr/Cu joint achieved good mechan—
ical properties when the addition of Pr was about 0. 05% .

Key words: lead free solder; thermal aging; interface

thickness; mechanical properties

Effects of boron on microstructures and wear resistance of
Fe-Cr-C system hardfacing alloys ZHANG Yanchao CUI
Li HE Dingyong ZHOU Zheng ( College of Materials and Sci-
ence Engineering Beijing University of Technology
100124 China) . pp 89 -92 104

Abstract:
by the CO, gas shielded welding process utilizing the flux cored

Beijing
Fe-Cr-C based hardfacing alloys were produced
wires of 1.6 mm in diameter on low-carbon steel substrates. The
hardfacing alloys contained the carbon contents in the range of 1.

0% 3.0%
0% 2.0% . The effects of boron carbide contents on the micro—

chromium contents of 15% 25%  boron contents of
hardness and wear resistance of the hardfacings were studied.
The results show that the hardness increased from 57. 1 HRC to
65.2 HRC as the boron contents reaches up to 2.0% . Compared
without boron addition the hardness increases by 14.2% times.
The relative wear resistance increases from 3.5 to 18. 0 times.
By using of the optical microscope ( OM) scanning electron mi—
croscope ( SEM) and X—ray diffraction ( XRD)

tures and distribution of carbides in the matrix were investigated.

the microstruc—

The microstructures of metallic matrix are composed by ferrite
austenite ( Fe Cr) ;,C; Fe,B etc. The additions of boron car—
bide in the wires can improve the microstructure of the matrix of
the hardfacing alloys and the quantities of the carbides. The dis—
tribution of ( Fe Cr) ,C, particles are uniformly dispersed.

Key words: Fe-Cr-C hardfacing alloys; flux cored wires;

microstructures;, wear resistances

Effect of heat inputs on low temperature toughness of F550Z
YAN Keng YE Fengyu LIU Wei
( Provincial Key Lab of Advanced Welding Technology Jiangsu
University of Science Technology Zhenjiang 212003  China) .
pp 93 -96
Abstract:
and low temperature toughness of 550 Mpa offshore steel welding

steel welding joints

Effect of different heat inputs on microstructure

joints was studied. The experimental results indicate when the
heat input is 15 kJ/cm or 50 kJ/cm

ence the effect of heat treatment and the microstructures are ac—

the welding metal experi—

icular ferrite and fine granular dispersed carbides especially

when the heat input is 50 kJ/cm. In the impact test at -60 °C



