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Table 1 Processing parameters for deposition
ChF UN fHz
1 50 90 1 000
2 100 90 1000
3 100 90 1 000
4 100 160 1000
5 100 90 500
6 100 90 1 000
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Fig. 1 Effect of discharge capacitance on XRD patterns
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Fig 2 Effect of operating voltage on XRD pattems
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Fig. 3 Effect of frequency on XRD patterns
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phase with eutectoid treatment. After annealing in vacuum, the ef-
fect of big grains refinement in the fusion area was very obvious. Af-
ter annealing in vacuum, the tensile strength decreased and plasticity
increased a little.

Key words;:  TA15 aloy; hydwogen treatment; microstruc-

ture; mechanical property

Study on XRD patterns and wear behavior of TC4 coated by re-
Ma Yuejinl"z, Li Wushen',
Hao Jianjun’, Bai Qinghua’, Liu Hongjie’ ( 1. School of Materials

active electric-spark deposition

Science and Engineering, Tianjin Univemsity, Tianjin 300072, Chi-
nag 2. College of M echanical & Electonic Engineering, Agri cultural
Univeity of Hebei, Baoding 071001, Hebei, China) . p21— 24
Abstract:
tanium alloy substrate with electiic-spatk deposition machine model ed

DZ-1400, which the commercial pure titanium (TA,) was used for

TiN/Ti composite coating was deposited on TC4 ti-

electrode and the commercial pure nitrogen gas was employed as
shielding and reacting atmosphere. Effects of the parameters as dis-
charge capacitance, output voltage and impulse frequency on X-ray
diffraction (XRD) patterns of TiIN fri composite coalings were ana-
lyzed X-ray diffractometer. The micwhardness of coatings was tested
with microhardness instrument modeled MH-6. The microstructures
and wear morphology were investigated by scanning electronic micro-
scope (SEM). The friction coefficient and wearing capacity lost were
tested by ball-pan wear and tear gauge modeled MS-T3000. The re-
sults indicated that TiN, a new phase, was synthesized by the ele-
ment of Ti and N, which come from electrode, substrate and shield
ing gas respectively and the coatings are mainly composed of Ti and
TiN. The XRD patterns were changed with the change of discharge
capacitance, output voltage and impulse frequency. An excellent
bonding between the coatings and substrates is ensured by the strong
metallurgical intedace. The highest microhardness of coating reaches
to 1 388 HVO. 1, which is about sx times more than that of the sub-
strates. The friction coefficient of the coatings is small and the wear
tesistance is excellent.

Key words:

terns; wear; composite coating; titanium alloy

reactive electric-spark deposition; XRD pat

Numerical simulation on stress- strain field of laser welding alu
minum alloy joints with different thickness YU Shurong',
FAN Ding?, XIONG Jinhui?( 1. College of Mechanical and Electi-
Lanzhou University of Technology,
730050, Ching 2. Key Laboratory of Non-femous Metal Alloys,
The Ministty of Education, lanzhou University of Technology,
Lanzhou 730050, China) . p25—28

Abstract By finite element code ANSYS, the 3D stress-

strain fields of aluminum alloy joints in different thickness made by

cal Engineering, Lanzhou

laser welding were simulated. In order to improve the accuracy and
efficiency, transition mesh was used. The effects of temperature-de-
pendent matenial parameters were considered in the model. The bi-
linear kinematical hardening ( BKIN) was established. Proper re-
strictions of displacement were applied for smulating effect of
clamps. The result of smulation indicates that, the stress strain field
in the thin plate is lager than the thick one. Using hole-drilling
technique, the residual stess was measured. It is shown that the

sinulation results, are in accordance with. the experimental results.

Key words:

ness; stress-strain field; numerical simulation

aluminum alloy; laser welding; different thick-

Study on microstructure and properties of IRCGHAZ in WB36
steel WANG Xue', CHANG Jiamwei’, HUANG Guanzheng,
ZHANG Yinglin' (1. School of Power and Mechanics, Wuhan Uni-
vesity, Wuhan 430072, China; 2. Henan No. 1 Power Construction
Company, Pingdingshan 467031, Henan, China).p29— 32

Abstract  Microstuctures and properties in the intercritical
reheated coarse-grained heat-affected zone( IRCGHAZ) of WB36( 15-
NiCuMoNb5) steel were studied by means of themmal simulation. In
particular, the forming of M-A constituent in the IROGHAZ and its
influence on the toughness were investigated. Experimental results
show that the coarsing lath martensite (ML) is retained in the
IRCGHAZ, however, a great deal of M-A constituents are formed in
IRGGHAZ  compared with the coamse grain heatffected zone
(CGHAZ), with elongated M-A constituents distibuted at ML
boundaries within the prior austenite grain and necklace-like blocky
M-A constituents along the pror austenite grain boundaries. The
toughness of IRCGHAZ is the lowest compared with that of the
CGHAZ, the second CGHAZ and SCCGHAZ, which led to the local
brittleness zone in HAZ. The loss in impact value of the IRCGHAZ
was due to the formation of elongated M- A constituents in the interior
of the gmains, but not related to the fommation of necklace-like M-A
constituent along the prior austenite grain boundary region.

Key words:

heated coarse-grained HAZ; microstucture; brttleness; M-A con-

low alloy high strength steel; inter-ciitically re-

stituent

Residual stress field in hole drilling method— part II. application
LI Hao, LIU Yihua (School of Civil and Hydraulic Engineer-
ing, Hefei University of Technology, Hefei 230009, China). p33—
36
Abstract

hole dilling method to measure resdual stresses, a new formula,

Based on the modified computational model for the

considering the work-hardening layer, was developed to estimate the
residual stress distribution by the relaxed strain. As an example, a
304 stainless steel specimen was submitted to a single uniform ten-
sion force, and the initial stressin the specimen was regarded as the
residual stress. The relaxed strains were determined during hole
dilling, and the residual stresses were introduced by two ways, in
which the work-hardening layer was ignored and considered respec-
tively. Using the relaxed strains published previously, the residua
stresses in a bent 16MnR steel specimen were adopted by the same
two ways as well. The accuracy of the two ways was presented by
comparing the calculated residual stresses with the actual residual
stresses, i e., the given initial stresses. Furthemore, the welding
residual stresses were measured in a rear axle of the vehicle. The re-
sults indicate that the work-hardening layer has an obvious influence
on distribution of the residual stress, and the modified computational
model is logical and feasible.

Key words:

ening; relaxed strain

residual stress; hole-drilling method; work-hard-

Impact pressure diffusion bonding on surface nanocrystallization

titanium  alloy /stainless _steel HAN Jing., SHENG Guangmin,



