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Fg.2 Microhardness prdfile of the plasma jet clad cormposte
coatings prepared with Ni- Cr- C precursor mixed powders
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0.042 %, the decrease of drength and toughness resuts from the
increase of incdludonsin the ged. The mechaniand dfectsof REon
microgructure of DL-1 ged is andyzed on the bags of sympathetic
nucl egtiorrledgn s2 growth nodd .

Key words: rare earth; banite ded; drengh and toughness;
microgructure

Sudy on the grain refinement mechanism o low carbon micre
alloyed gedsfor line pipe applications

ZHANG Hong'mei*? ,WANG Hongbin' ,LIU Zhenryu’ \LIU Xiang
hua® , WANG Quo-dongf (1. Universty of Sdience and Techrology
Lisoning, Anshan 114044, China; 2. The Sate Key Laboratory of
Rolling and Automation, Northeastern Universty , Shenyang 110006 ,
China)

Trans Mater Heat Treat , 2006 ,27(6) :99 102 figs 3 tabs 1 ,refs 11.
Abgract: The efect of dran anmount and cooling rate on phase
trandormation behavior and microgructure refinement were sudied on
a Qeeble 1500 thermomethanicd smulator usng a low carbon low
aloy pipdine ged X70. It isfound that increasng of grain amourt or
accelerating of cooling rate inprove the formetion and refinement of
acicular ferrite. The typicd features of the acicuar ferrite is of very
fine sub- gtructure , high didocation densgty and utrafine grainsin thin
lath shape. Precipitating of smdl M/A idands and cementite on matrix
o the laths was observed by TEM andyss. On the other hand, the
precipitated phases are found at the boundary and inner of ferrite. The
resuts show that the mechanisn o grain refinement for low aloy geds
is dfferent from that of low carbon ged , it includes drain induced
ferrite, ferrite recryddlization and growth of ferrite hindered by the
precipitation of the second phase.

Key words:grain rfinement ; acicuar ferrite; idand microgructure;
precipitete phase

Hfect o the dectropulsing on microsructure and mechanical
properties o the cdd drawing copper wire

TIAN Sheo-quan, XU Zhuo-hui , TANG Qo-yi (Advanced Materids
Ingitute, QGaduate School a  Shenzhen, Tdnghua Universty,
Sherzhen 518055 , Ching)

Trans Mater Heat Treat , 2006 ,27(6) :103 107 figs 6 ,tabs 0 ,refs 14.
Abdract: The dfect o the treatment o dectropusng on
microgructure and mechanicad properties of colddraving ocopper
during recrrydalization process were gudied. In conparion with
oonvertional treatment (i. e. in tube furnace) , the trestment of
dectropusng can didinctly shorten recrydadlization time by 90 %,
reduce the recrydadlization temperatures by 50 %, improve the tendle
grength by 8 %, and enhance the elongation by 20 %. The mechanism
o the trestment of dectropusng can be atributed to the coupled
actions of the therma and athermd fects.

Key words: dectropudng; microgructure; recryddlization; therma
and athermd dfects; critical temperature

Preparation o WC/Co powders by dectrdess plating and its
coating on 2Cr13 dainless ged by laser dadding

WU Tan, ZHU Liu, LI Jian, YAO Jrpeng(College o Materid and
Chemicd Engneering, Zhgiang Universty, Hangzbou 310027,
China)

Trans Mater Heat Treat , 2006 ,27(6) :108 110 figs 2 tabs 3 ,refs 10.
Abgract: WC/Q conposte powders prepared by eectroless plating
were coaed on 2Crl3 daness ded by laser cadding. The
compostion , nmorphology , microgructure and performance of the WG
G ocomposite coating were sudied. The results show that the WG
conposte powders contain about 17. 23wt % of Q. It isfound that the
composte ocoating is metdlurgcaly bonded to the subdrate. The
ooating condgs of three zones: meting zone, bonding zone and heat
dfected 2ne o the subdrate. The microhardness of the ooating
reaches 1200HV, ; .

Key wor ds:WC/Go conmposite powder ;laser cladding; microgructure ;
micro- hardness

Sudy on fabrication o CrzC,- AIN-FeCr multiphase coatings by
combugtion synthesis

LI Wenrge, ZHANG Quangjun, LI Jun (Qollege of Materid
Engneering, Shanghai Universty of Engneering Sience, Shangha
201600, Ching)

Trans Mater Heat Treat , 2006 ,27(6) :111 113 figs 6 ,tabs O ,refs 11.
Abdract: A multiphase coating on carbon ded was fabricated by
combugtion synthes's method. In order to improve wettability between
coating and subgrated- (Fe ,Cr) was sdected as wetting conponent.
The microdructure and phase compostion of the sanple show thet the
ooding is a mutiphase sysem consding of chromium carbide, AIN
ando - FeCr. The cross sction nomphology of interface between the
ooating and subgrate isobserved and shows that the bond is metdlurgy
bonding. The result of therma shock resgance is d shown that the
ooating had good bonding grength.

Key wor ds:combugion synthes's; multiphase ceramics; coating
Sudy on microdructure and wear resisgance o plasma jet clad
Y /Cr,C; composite coating

LIU Xirbo™? , YU Gang' , GQUOJia’ , ZHANG Zhenrguo’ , SHANG
Quanyi®, @J Yijie®, QUI Hongzh® (1. Inditute of Mecharics,
Chinese Academy of Stiences, Beijing 100080, China; 2. School of
Materids and Chemicd Engneering, Zhongyuan Inditute of
Techrology , Zhengzhou 450007, China; 3. (ollege of Materids
Sience & Engneering, Shandong Universty o Sdence and
Techrology , Qingdeo 266510 , Ching)

Trans Mater Heat Treat , 2006 ,27(6) :114 117 figs 3 ;tabs 1 ,refs 8.
Abgract: In order to explore the new techniques for improving the
srvice life of the eadly damaged conponents of machines dfectively ,
awear resdanty /Cr;C; composite coating was fabricated on subdrate
o commercid Q235 plain carbon ged by plasma dadding usng N
C-C dementd powder blends. The microdructure, microhardness
and wear resdance of the ocoating were invedigated and the wear
mechanians were andysed. The reallts sow thet the plasma dad
conpodte ooating has a conpact and rgpidy lidified microgructure
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ocondging o primary coarse blocky carbide Cr, G; and the inter- blocky
toughy /Cr,C; eutectic matrix and is metalurgcaly bonded to the
ded subdrae. The conposte coating posseses high hardness and
excellent wear red gance under dry diding wear tes conditions.

Key words: plagma jet cladding; ooating; microgructure; wear
red gance

Hfect of ceramic additive in lubricating oil on contact fatigue and
wear performance o sed/sed friction pair

YUE Wen'? , WANG Cheng hizo' , TIAN Bin® , QJ Yanrtong' , LIU
Jiarjur® (1. School of Engineering and Techrology , China Universty
o Geosiiences (Bdjing) , Bdjing 100083, China; 2. Sae Key
Laboratory of Slid Lubrication, Larzhou Inditue of Chemicd
Physcs, Chinese Academy of Stiences, Larzhou 730000 ,China; 3.
Anton Oilfiedld Senvices (Qowp) Ltd. Beijing 100102, China; 4.
School of Mechanical Engneering , Beijing Inditute of Petrochemica
Techrology, Bejing 102617, China; 5. Mechanicd Engneering
Department , Tinghua University , Beijing 100084 ,Ching

Trans Mater Heat Treat , 2006 ,27(6) :118 123 figs 9 tabs 4 ,refs 10.
Abgract : The dfect of a ceramic addtive with the main cormpostion
o Al;[ 9401 ] (OH) g in lubricating oil on the contact fatigue and wear
peformance of sed/ded friction par was invegigated on a batrod
contact fatigue teser. The arti-fatigue mechanism o this additive was
andyzed by means of scanning dectron microsoopy (SBM) and nano-
indenter ted. The results show that the ceramic additive can raise the
oontact faigue life Ly to 1.3 times, and improves the friction
peformance of the ged sgnificartly. The microcracks in pits and
their edagesformed during friction and wearing are covered by a bright
subgtance with a quite high hardness of 14GPa. The antifatigue
mechaniam o the ceramic additive is mainly due to the new subgtance
formed on the worn surface , which is bendficid to increase the contact
fatigue life and improve the friction performance of the ded.

Key words: ceramic additive; ocontact fatigue; wear; SEM; nano
indenter tes

Monte carlo simulation of the influence of trace impurities on the
recrydallization o high purity Al

TANGJianrgw'? , ZHANG Xirrming' , XIAO Yarging' , DENG Yurr
lai* (1. School of Materids Science and Engineering, Centrah South
Universty, Changsha 410083, China; 2. Shool of Mechanica
Engneering, Hunan Internationa BEoonmics Universty , Changsha
410205 ,China)

Trans Mater Heat Treat , 2006 ,27(6) :124 128 figs 7 tabs 1 ,refs 16.
Abgract : The irfluence o trace impurities on the recrygdlization was
andyzed with the energy converson modd , in which the drag force of
impurity atoms is converted into the free energy change during
recryddlization. And the energy converson nmodd is implemented
with the Morte Carlo numeric Smulation method. The Smulated
results reved that the fluctuation of trace inpurity has srong irfluence
on the recryddlization behavior. And the smulation results agree with
the experimentd result well.

Key words: trace impurities; recryddlization texture; high purity
aumnum;energy converson node ; Mornte Carlo Smulation
Compressive behavior o spherical pore Al alloy foam and its
theoretical modd

WANG Zharrguang' , SHANG Jinrtang’ , HE S-yuan® ,HE Deping ,
SHAN Jianm (1. Qollege of Givil Engineer, Sutheas Universty ,
Nanjing 210096 , China; 2. Department of Materids Science and
Engneering, Sutheas Univerdty, Nanjing 210096, China; 3.
Department of Biomedicd Engneering, Sutheas Universty ,Nanjing
210096 ,China)

Trans Mater Heat Treat , 2006 ,27(6) :129 133 figs 7 tabs 1 ,refs 15.
Abgtract : The dress versus grain curves , energy absorption capacity
and energy absorption dficiency of pherical pore Al dloy foam ( Pr <
65 %) under uniaxid compresson were invedigated. Compared with
polygond pore Al dloy foam, the mechanica properties of the foam
with phericd poreis rdatively higher. The reationship between yidd
dress and porodty isobtained with hericd sdif-condgent nodd . The
prediction for yidd dress of ophericd pore Al dloy foam is in
agreement with the experimentd reauits.

Key words: phericd pore Al dloy foam; sphericd sdf-condgent
nmodd ; yied gress



