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Tabk 1 Parametrs used in numercal smulation
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2RI R 287 06 J A kg K)
Oy 1 3kgt’®
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’ > 4 55 J (kg K)
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N um erical analysis of heat transfer behavior of atom ized
droplets during high velocity arc spraying I mathana tical
model and vari- atons of heat transfer param eters
ZHU Zi—xin"% LU Yang, XU Bin - shi, MA Shi-nig (1
NationalKey Laborory forRem anufac — turing The A cadeny of
A mored Forces Engineerng Beijing 100072 Chmna 2 M e bgy
Cener ofAviation Equipments Beijng 100070 Chia). pl-4 8

Abstract The hish vebcity arc spraying( HVA'S) process re
lates to very comp licated heat transfer behavior And the micro
stucture with rapid wlidificaton of the coating ismainly deter
mined by the heat transfer behavior of the d wplets durng atan-i
zaton The heat transfer model of at — omized dwpkts during
HVAS was developed based on the theory of fluid mechanics so
lidification and New ton coolng And the model was soled by a
numerical method using a Fe —A1 alloy to analyze the variations
of the heat transfer paraneters w ih spraying distance Experi
ments were carried out b measure he changes of the average
tan perature of atan ized dwplets usng Spray W atch - 2i on -
lne themal spraying m onitor systen. A good agreementbet een
the num erical and experimental results was ob — sewed The re
sulis showed that the heat transfer paran eters such as con — vec
tive heat transfer coefficient ten perature =l fraction and cool
ing rale changed in regularity The nitial cooling mie ofFe -A1
alby diopktwas about2 5 x 106K /s reflecting the features of
rapid solidifica tion proce ss

Key words hilgh vebcity arc 9 raying atom ized drop ki he
attransferbehavior num erical analysis on — line them al spraying

mon itor sy stam

Num erical simuhtion of themm al/resilual stresses in brazed
Ti/TiAi joints CAO Jian FENG Ji- cai LI Zhuo - ran
(Natbnal Key Lab of Advanced W elding Production Technolo
gy Hatbin Institute of Tech — nobgy Hatbin 150004 China). p5
-8

Abstraci Finite elmentm ethod was used o calculate resid
ual stress that devebped when T A | intem etallic was bonded to
Tialloy by Ag — based filler metal during cooling fran pining
ten perature The stress distribution of he joint in diffrent join
ing ten perature w as studied The resulis showed that the residual
stress concen tration between three layers existed at the nterface
Especially the maxmum value of the residual stress bet een
TAland filler metalwas higher than hat beween Ti alloy and
the filler metal Stess distribution was shavn to be almost notde
— pendent upon joining Emperature Butwhen the joining tem
perature be — cane bwer the maximun value of the residual
stress at the sanle positon decreased accordingly

Key words brazing titanium alby TiA} num ericad simula

tion

N anocrystallneWC [Co grains refined by hser sintering

SHEN Y i- fu, FENG Shang — bng, Ll Jin - xin\ HUANG
Yin —hui, YU Cheng - ye', YANG M in — chuan' ( 1. Nanjing U-
niversity of A eronautics A stro — nautics Nan jng 210016 Chi
na 2 Instine ofM etal Research The Chinese Acadeny of Sci
ences Shenyang 1 10016 China). p9 - 11

Abstracs Non — eqt ilibrum sintering of nano ciystalline
WC Lo povderwas processed by laser sinterng The X - ray
diffraction scanning electron microscope and transmiasion elke
ton m icoscope analyses showedthat the original nanostmcure
fatre ofWC Lo pow derwas m aintained afier sintering further
more the initial nanocrystal] ine grains were further refined Af
er he raw powder with average grain size of 150 nm was s
ered at hser powerof 1000 — 1 600W and scan speed of2 -2
5 m min he grin size i sintered sanple decreased to 3045
m.

Key words laser sniering nanostructured WC Lo grain re

fi— ning

Driving force of aciubhr ferrite nuckation and growth i
weld metal ofm iroalloyed steel ~ ZHANG De — qiny YUN
Shao. hui, TIAN Zhi- ling, DU Ze —yu’ ( 1 DeparmentofM a
lerials Science and Engineer — ng Jujiang University Ju png
332005 Jiangxd Ching 2 Cental IronSteel Research Instiute
Beijng 10081 China 3 School of M aterialScience and Engi
neering Tian jin University Tianjin 30072 China). pl2 - 16

Abstract The them odynanics driving force of aeicular fer
rite( AF) transfom ation was calculated i theory using hemodel
of KRC ( K aufnan Radcliffe Cohen). The calculated result
shoved that the the oretical value of the starting ten perature of
AF tmansfomation in weldnetalwas 1 100 K (827C). And the
actual value ofthe starting tem per— ature of AF transm ation in
wel metalwas 943 K(670 C). The hee retical valie of the
driving force of AF transfom aton inweldm etal W askss than -
570 ] m0l The driving force of AF nucleatbn and growth n -
creased with the decreasing ofAF transfom ation Eemperature and
the car—ben content in well metal The btal driving force or
AF tmansfomatioowas smalkr than that of AF nucleatbn and
grov h And the difference in— creased with the decreasing ofAF
trans m ation ten perat re

Key words micwalbyed stee] weld metal acieular frritg

driving force

Laser cladding Stellite X — 40 Co — based alloy on hot die
steel ~ ZHANG Chun — hua' *3 ZHANG Song’ LI Chun -
yan, ZHANG Xi - chuan, LU Chang — shengi CATQ ing —
kuf ( 1 Collge ofM akerials Sci— ence  Engineerng Shenyang
Unwersity of Technology Shenyang110023 Ching 2 Collkge of
M aterals  Metalugy Norheastem Uni — versity Shenyang
110023 Ching 3 State Key Lab for Corwsion  Pwo — tection

The Chinese A cadamy of Sciences Shenyang 1 10006 China).



