DOT:10. 13732/ j. issn. 1008-5548. 2004. 04. 008

R AR RAPKEM Cr.0; KMALMRBTHR

A,

#EX

(HEAY RESRBURGLN , MM KW 410083)

M R ARRCuO: B RRIERE MR REF R R
MM T AR AN KA AR K, RARF MR N RN S
i‘lﬂlgﬁ. KARMRE MM dodh sl ik F 2 RM% CriOs
PR T AL, HETARCRRYBREBL, RERR
AAMM, FHAMCRTRROBRLESTUESM, HETH
AMELERANNRRAROYL, XAV, REFRANKE
IS TR TEY PR YU IS S ERYETY Y TY
WEARE RN RO RL,

Ll G R IR R C L ¢SS WYY
CREAME I TEIE  TMIRIRE A

TN 1008 - 3548 (2004 )04 - 0028 - 08

Study on Nano-structured CriO; Powder with
Large Particles for Thermal Spray
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Abstract: By using the steps of ball milling, slurry forming, spray drylng and
heat treatment, the nano-crystalline particles of Cra0; are reprocessed into
agglomerated particles for plasma spraying, The different binder concentra-
tions und solid loading ure used 1o prepare slurry, The spray drying and heat
treatment under different conditions are used to muke agglomerate particles,

Free holding density, tap density and flow ability of the partioles are mea-
sured, Seanning eleotron mloroscopy and X = ray diffraction are applied to
characteriue the particles, The experimental results show that the partioles of
the uulomaﬁlad particles are almost spheric and have the sise In the range of
435 =75 . ‘The particles has good Rowabllity and upparent density, which
are suitable for thermal spray,

Key words: nano-structured materials; plasma spraylng; spray-drylng; heat

{reatment

BHRBRVMFAHRMNERIKEAE, S
i EREEPREM S, KK 80% 2 h F&FH
JE B Ao oy T IRk b R B RO
RITIBALHOAR BB SOL 3 b 1 P PRV IR
Re— A R RIEMACH AR . AR IR E

BB 2003-11-03, MBEEM2004 =02 ~03
QT AN EA R SRR,
W— RN AR (1978 =), 3 B LBFE4:,

28 EABEOAE S 2004 438 4 B

WAHTAME MBI RS, AR, W o
M B SRS TINITIR ARRYT ) F
PRI A K A SR, R TR
Bossss, ERNREHER, HRES NES
B, AR RIR R H A AE B & ML, ML ZE R
WL ST O RAR, Bp W B W T R
B0 10T, AT U T M R O O O M
H#fr.

B K 008 06 LA L — ML N A B W)
P o 330 R b T 24 RS Y o A A L N 1L
PN R A RORLRe S S AT, At 18 4 Ol P R
MBABEG R — R R AT, W AP R
KMy Eh T O 8l 28 60 AR 15 R A L G 1
SR o Ay 488 1 0 A ] i 06, O A D ) G TR A
B IX P2 BRBUR ORI K, DT (b1 361 2R 2 I KB4
BT 171 R , M IO 8 490 D 003 A S 8 L 0 R G 247 A
MR, — 7 TR B T A LA 2 5 0 A BN
YRWEE &S, AN E ks FHAKGBR

R BURBAAMBURL /D o B B 7E A MR e | fL 4

SRR,

AT 48 A A B 1) i 108 15 TG E A )
MR YEREM MR, M0 B KR P AT
RoE, LATERUMEBIRRAR . 3% 266 I G A AU N K
K HEPRAARKEN AABRLEYNTE
&N TREBNARBRNARIEN ALO), 210/
Y:0s, WC/Co SMR, 3 LA 40 Km0k th P 40
FHEMRBHGORERRE" ", Cr0; LERY A
WA EBRZ—, MAKMNE T EXREN
PEABA R KPR 1, ARBESE R ST T AT G AM R
B CnO, KRB KN ETE,

1 KRt

AR IR TR B AL 3% 5 B I b
R CrO; MR BT AL, TEMMME 1, KKK
BB E S KU 1~ 2R BE, MA
ZrO; fE R/ SRERMS 2 ~ 8 h, 85 1E #G I TR LT LA



. 3 ¥ A IOt

BE (#X CnOs
BK K RGN

LAES 5 3

— BABLE ——| WMETR | — | #am

B 1 SRR A KA Crno, BRERENKESR

R 10% ~40% FHMER SR 1% ~8% AL Hl
Yok, 8P 5 ~ 30min, N T KB — 28, B
it 3 46 AT 4B A B AL 3 K 4 30 mino & SF YRR
RABLOXEETRBET TR, BLNMMWERE
3000 ~ 15000 r/min, M % 10 ~30L/h Z (8], ¥
K MBE R . BUEXT TR 8 R T A
0 K B AL 28 R BF W5 Bl #E 900 ~ 1200 C Z 18],

3 HR53t#

3.1 WEMM :
FHAXBRNIBHNE 2 B, MEFER
B, HXAHEAREERPAAN, #—2REE
B, A ®k B 100 ~ 300 nm FRA M, BT ZEEE
M, XENBRERBRIED, ERNER
T & 5 R BE 5L 40 /) o JOURL T 8 S 3 vk LE W4T .

B3 B TREREEN KWK, HRE
Bk E WY, SRBRGTTREBREANHE
R - BTN &R AR, BB
957,90 45 ~75 pm, BAE T REB KL RARE S
KERREBESE—E, I FAMSENOER, £
ABRHGORBR, XHEHRRE RN, AT
REBR MRS .

AL TS MR TR LN 4 FTR, KR
HEARYE, PRERZEAEEEE, B TER
TG, IR 2% T S A A T AL, B IR B e
100 ~ 300 nm BB/ FHIR . RE /DB FH
— R, ATTAT LIS R TR AL,
GARTFHESTRARET U, L RE, FED
BT A RIS
2.2 W AR R 3N E R

Ko [y 4 2K 0 S b 3B ) R IR K TR
KT X HRNH T, ERNE S Pim. BEH
K 5 EA BB K A Cr0,, BALES, fSTHE
KAV RS, B g RER B A Y B KA.

MARRIM B B REEERNE | T
o BHETRABLER, 8K A KR
B, ERRE TR RS EAREEE.

LR RI,ENE SRS, T TR 8

B3 METAEHERHER

2004 E% 48 GREGzacertd 20



W4 ALBEBEOKR

cps

k. 30 L

50 60 ™ 8
20/(°)
(a) I By K

cps

60 70 80

20/(°)
(b) AL TS B K

Bs5 BERNXMRETHIN

KEOMEHERE, RN, XEhTEAR
B K50 BB RIRTL BT, B S A
A 5 B R R I R B B ‘

#4400 55 1 5 09 0 L 0 B A T R
ERELNENE 6~ Fiw,

KB B PARL IR BE O FF B, Cra0s B
WS PE AR T M, 405K 1 B4 0 P % B S
B B IR R, IR L TR LA,
330 B A2 81 T-W0 5K (85 BE 32 A IURL M oK 5 54 85
B, X EBRETRBOERERA %, YR
{66008 B F AR SR, K ORI AR >, B 5 0
WAL K, TR B ) O 75 0 L
T, AT B HARE B0 o T 24 S AL TR0 S GRS,

KR, MRS RNEEREER IR -

BN E RS TIRE LA
3.3 BEXRENALEIENAOTEATE

paEER D HEREN LA BRABEH
4 BB (1) BARK TR (2) AU K48
HEBR 5 (3) /NEDBLZ Bl 7= A R 45 5 (4) SR BEE e,
PR SRR K, KR 8] 7 4 S 45 o B L 43
MHBRRLUSHAERRLE IR HHERIE, B
TARBERR WA _AAREREE RS,
#ab B e R B BN R A B/ FHR B R

¥ K7 #aAb BT B ZE AL AT AR 8 s o EXR
B &L, KR 4Ok BORLE BIRF A7 1, B
HERYIHLEESKBRZ £ D850 4K BB
WA BT, AL E B S, X E 4R BUFHHK
SBORLFE BLAR B0 R BE B BRAL ST IR, ke KR 4 43

Bl BENEEWBHE

TS
T A b 1.06
mhaﬁnx 1.06

1.27 312

1.35 23.0

30 BB AESaed 2004 55 4



B
- x<
E 244 -~
5 24 \.
2 o] -

18

16

1000 1050 1100 1150

MLARE/C
Mo ALBBRESRHEHXR

% T8 K

H ) & Bk

s NAEA

LW o HREA 120
g ] -
g 120 oo a
o 0 « ~
: H N Froo 8
# 1009 X :
[ ] 090 g

0504 .

* 0.80
e~ 1080 oo 1% 1200
MRS /°C

M7 ALRBRSEEEE MCEEHHKR

R WIF R REK K

M3 HRESRALEMNOELTRTERE

BUFRBIALZ B R M H N EE, YREH—#
Fre et , B A B GURBRL IR B K, EREE N FLTA
BITHEK, KBRRERE, RIELRBRENTRE
ABE, A TRBRERFAREH, LR —EBRE
LAE R #4103 5 B A K JBURDBY K, #4380 B RTGE
H, BREXEK, BAREEAS, BT, BEXR,
MARBTFHREK, REE 4 RAFTHROBIHOAK
BARKA, BEHABNRET —ERE, MAEAR
SR T IR EIGOR R, X8 A 7T LU 3k
AT AR

3 & #

ESIRE B B3R BWE TR R EAL
BB, "RHERE Cr0, 43k 8 K #) 4 B K BiR
REARERR. RAESBERKRBE L8
BIRGEB AL EEEMREEERKR, AR
¥ o B AALEIRBE TR, Cr.0s BK B i sh#EZ
BT Mo TR SR B4R 3% 05 BE % 4 30 995 BE U Y B S &
HRRIS, REMALANELAR, BETREN
AKERER KRB ESYWBETHLE, 4k
ERLBIANBRARBEIR, EEHABMH
F, e B REIHAEHRETFLARK,

$EIM:
(1]3kms AEN . REKBRSHBEAR(M]. Xk XeHH 8%
AR, 1993.

(2] BREEsE , BE3CH . RERBHAR (M), L3 SUR Tk AR, 1994,
[3]Zum GahrK - H, Bundschuh W, Zi
friction and sliding wear of oxide ceramics [J]. Wear, 1993, 162 -

164 :269 -279.
[4) Wang Yinglong, Jin Yuansheng, Wen Shizhu. The analysis of the friction

lin B. Effect of grain size on

and wear mechanisms of plasma - sprayed ceramic coatings at450°C [J].
Wear, 1988, 28: 265 - 276.

[5] Kitsumai H, Hokkirigawa K, TsumakiN, etal. Transitions of micro-

scopic
wear mechanism for Cr20; ceramic coatings during repeated sliding
observed in a scanning electron microscope tribosystem[J]. Wear,
1991, 151: 279 - 289.

[6]Ding Chuanxian, Huang Bingtang, Lin Huling. Plasama-sprayed
wear-resistant ceramic and cermet coating materials[J]. Thin Solid
Film, 1984, 118: 485 - 493.

PIHEX . kAN ERSRB[A). B0E S E IS R
F¥REGBILICMIC], 2001. 1238 - 1240.

[8]LeonL Shaw, Daniel Goberman, Stephen Jiang, etal. The dependency of

microstructure and properties of nanostructured coatings on plasma spray
condition[J]. Surface and Coating Technology, 2000, 130: 1 - 8.

[9]Kear B H, Kalman Z. Plasma-sprayed nanostructured Al:03/ TiO:

powders and Coatings[J]. Journal of Thermal Spray Technology,

2004 5B 48 EdBLOE T 31



2000, 9(4): 483 - 486. nanocomposite and conventional starting powders [J]. Acta Mater,
[10]Lima R S, Kucuk A, Berndt C C. Integrity of nanostructured partially 2000, 481:593 - 1604.

stabilized zirconia after plasma spray processing [J]. Materials [12]Kim BK, Lee D W, Ha G H. Plasma spray coaling o f spray-dried

Science and Fngineering A. 2001, 313: 75 - 82. Cr203/ wt% TiO: powder[J] . Jounal of Thermal Spray Techmology .
[11] Stewart D A. Shipway P H, McCariney D G. Microsstructural 2001, 10(1): 133 - 136. ‘

evolution in thermally sprayed WC — Co coatings: comparison between

B R R R R R R R R R R e R H R e H R AR AR AR T AR LR AR R AR D AN 20, 20 4D 1 L0 N,

FREPEEM R RN AFRSW(CNNCFMA’04)
SPOEH (F—%)

¥ E 3 B 4 KR H R % K £ i) (China National Conference on Functional Materials and Applications) , % #
By R ARE I FEF B ARN Y, RESL, 2VUEARAREYGM B HEFABAI EXNE
HEHHENFRLX HERR EARE, MEHREHFHH FHAFHZSHARFL SRS LA, #
HREHEHHOBFEER BRSSP EF LR E.

(BERTEDRHHREEAFALB)ET 2004 £9 A 12~16 HELT - £2§FF, 2 BE
MAEHBIRET R4 BERR BHAKF AER ¥ LB/ WA T TV A¥ (A %) RUA%.
ZHA¥EGAS, 2WBATEREAHFELEZR S FEHIER FERRERAN I, Akt
REMHBEESRARTAHFERFELEF L LR T AL LA TR, PEIEER: . PERBAN TR L
TIVR¥REKEGEHRBECRALER.

KEANEMERTH 13008, L4, KA 800 2 BHANGETEN B H 200 ER ), A 2i#iF
TRESRHPEN IR N F LR FREFRRSE, Mt hARBALNBEAE -+ S kL. T+
EREFLHFRRERHAES REH LT PEHMIP LT TENEERRAEANRER £ 5 ¥4,
Dl R A A TEH 4 600 A,

ROEEHEMHFEGOHFR FR 2F DR IEFS L An, KASHAEAHKS
LA ETHCPEHEHREETRLANKEERTS),

SWUAE

AEAUEHEM BRI 2 A 12 K9 L EE LUE X E 8)):

Lot e R R R R A2, BT RE AR R LR L3, IR AR R A 4. B eE M KR R S,
LR EDERNRELF; 6. WP BB REEA 7. SRR LA 8. FF A E MK
BREFLH;9 MAGEAMRRELA; 10. HEMEFHEMTRR; 11 AR 2H. 80 TN K12
M EVHHE ALY ETHEELR,

BEAR

. X&BEL .

BKAEG . PEANBNEAFLNAMH L @, % :023-68264719 # £ :023-68863927

o, ah: F R LR E RBAMBHA R F LA L R %:400700 B AR AR SAHF

W, F 1% # : ybelxh@ vip. sina. com 2 35 . B 2h A M (http: / / www. chinafm. org. ¢n)

2. SUWKMEN

AFBHALG . AFILREMAHNFER W R AFTFHREFREA 1005 # %:100022

¥ %:010-67392169 #  £:010-67392840

®, 1% 4 : zjiuxing@ bjut. edu. ¢n, Liuyq@ bjut. edu. ¢n BEAARASE X &AL

ALHBALE . ALXFHHFER A2 BT KAEK 438 F R % 066004

i, 1£:0335-8074611 # £ :0335-8074545

¥ F1Z # :fhel@ ysu. edu. ¢n BAA . EGKE KHR

32 EIRITN TR 2004 E5 40



