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coarse grain zone were investigated. The results illustrated that
there were mainly four types of microstructure in coarse grain
zone of high-strain pipeline steel X80 which includes polygonal
ferrite( PF) and a small quantity of pearlite granular bainite
bath bainite and bath martensite. The softening in coarse grain
zone is an ubiquitous problem for high-strain pipeline steel X80.
While the cooling rate after welding was between 15 °C /s and 30
°C /s the coarse grain zone was mainly composed of bath bain—
ite which has the better microhardness charpy toughness at
room temperature and 40 °C.

Key words:  high-strain; X80 pipeline steel; coarse grain

zone, microstructure; microhardness; toughness

Plasma arc welding of copper-steel dissimilar metals
CHENG Donghai SHAO Jinghui CHEN Yiping HU Dean
( Nanchang Hangkong University Nanchang 330063 China) .
pp 97 - 100
Abstract:
dissimilar metals between T2 copper and Q235 steel was carried
out with LHM200 plasma arc machine. A defect-ree joint with

Experiment research on plasma arc welding of

good weld appearance was obtained. Microstructure of welded
joint were analyzed by optical microscopy and the effect rules of
process parameters on mechanical properties of joint were ana—
lyzed. The results indicated that microstructure of the center of
weld bead was like cell population shape. The microstructure
characteristics of weld bead close with Cu-based metal was differ—
ent with that close to Fe-based metal. The optical welding pa—
rameters were 65 A of weld current 0.4 c¢cm/s of welding speed
0.7 L/min of plasma flow and the tensile strength of welded
joint reached 176 MPa with these parameters and the fracture
happened at the HAZ of copper side.

Key words:

dissimilar metals of copper-steel; plasma arc

welding; mechanical properties

Effect of amplitude on microstructures and representative
JI Ya-
LIU Yanbing® ZHANG Tiancang' ZHANG Chuanchen'
(1. AVIC Beijing Aeronautical Manufacturing Technology Re—
search Institute Beijing 100024 China; 2. No. 94170 Unit of
People’s Liberation Army Xian 710061 China) . pp 101 - 104

Abstract: TC11 and TC17 titanium alloy usually used in

aero engine blisk were welded with linear friction welding the

element distribution in linear friction welded joint

N
juan

microstructures and element distribution were analyzed and tested
by metallographic and electron probe respectively. The temper—
ature during the welding process was also measured. Results

the width of

TC17 thermal mechanical affected zone increases with the ampli—

showed when the other parameters are constant

tude decreases and microstructures of thermal mechanical affect—
ed zone at both sides are elongated along the stress direction and
the nugget zone is composed of dynamic recrystallized grains. Cr
distribution distance was farther when the amplitude at a higher
value. The temperature measured results showed the maximum
temperature can be up to 1 200 °C which exceeds the titanium
beta transformation.

Key words: linear friction welding; titanium; microstruc—

ture; temperature

Quantitative analysis on interaction between corrosion and
wear of NiCrBSiMo laser cladded coatings SUN Lei
YUAN Jinping ZHAO Junjun LIANG Zhijie ( Faculty of Re-
manufacturing Engineering Academy of Armored Forces Engi—
neering Beijing 100072 China) . pp 105 - 108

Abstract:
2.5% 5%
of 45CrNi steel plates by using CO, laser cladding equipment.

Five kinds of Ni-based alloy coatings with 0
7.5% and 10% Mo were prepared on the surface

The weight losses of corrosive wear in 3. 5% NaCl solution of
NiCrBSiMo laser cladded coatings were tested with a ball-on-disc
wear tester. By means of tests and calculations the weight loss
of corrosion wear and the components of interaction during cor—
rosive wear tests were analyzed quantitatively. The results show
that the total weight loss induced by corrosive wear is composed
of the weight loss induced by simple wear and interaction. At the
same time the weight loss induced by interaction occupies about
24% ~56% in the total weight loss. Whereas

induced by simple corrosion can be neglected. Moreover the

the weight loss

weight loss of coatings induced by wear under corrosive wear is
1.3 ~2. 3 times compared to that of simple wear and the in—
creased weight loss of wear induced by corrosion which occupies
more than 99% in the total weight loss induced by interaction.
The weight loss of coatings induced by corrosion under corrosive
wear is 1.4 ~2.7 times compared to that of corrosion in the pure
condition and both of values are small.

Key words: laser cladding; corrosion and wear; interac—

tion; quantitative analysis

Microstructure and fatigue crack growth behavior of elec—
tron beam welded joints for TC4-DT titanium alloy
TANG Zhenyun'® MA Yingjie> MAO Zhiyong’ LEI Jiafeng’
LIU Yuyin® LI Jinwei®( 1.
and Applied Electronics Technology Beijing University of Tech—
nology Beijing 100124 China; 2. Institute of Metal Research
Shenyang 110016  China; 3.
Key Lab for High Density Beam Manufacture Technology Bei-

College of Mechanical Engineering

Chinese Academy of Sciences

jing Aeronautic Manufacturing Technology Research Institute
Beijing 100024 China) . pp 109 - 112

Abstract:
joints of TC4-DT titanium alloy was analyzed by optical micro—

The microstructure of electron beam welded

scope and the microstructure characteristics of different position
in the joint were also analyzed. The crack propagation path and
which the

initial crack appeared at different location of the welded joints.

its growth rate were investigated on the joint samples

Based on the microstructure characteristics of the welded joints
the influences of the weld microstructure on fatigue crack growth
behavior were discussed. The results show that there are differ—
ences in the microstructure for electron beam welded joint along
penetration depth. The fatigue crack propagation resistances of
the weld fusion zone and heat affected zone were higher than that
of the base metal and the crack propagation path of the joints
gradually tended to base metal zone. The influence of the crack
propagation path offsets on crack growth rate was finally dis—
cussed in the paper.
Key words: TC4-DT titanium alloy; electron beam weld-

ing; weld microstructure; fatigue crack growth



