%48 4 %74
2019 4 7 H

mAERMBIS IR
RARE METAL MATERIALS AND ENGINEERING July 2019

Vol.48, No.7

C/ALO; E S8 B EARRLF iR IT A
5EEER R

2

LHrE, LEA, TR
(T FHER Y BT H 2T 4 RILSE A RHR B AT %, W K3 410073)

o OF: DO R AL B OR B 2 1 26 (0 B 2T 2 A B JR 4% 5 IR AT 3 IR ALOS(C/ALO) AR A G, LU T8 A
IR, WEIE T E A MR [ AR T AT 2, 358 GB5763-2008 BIUE M4 PEF ST T A MR BE BREE Bt RE . BT,
SAPPRE Pt A B bl A S R A RO TG N TR, T U Sh T R b T R AR AT, o R 25 A
K. 7E GB5763-2008 HUE K1 41T T, C/ALO; HAMEHE A FLE B PEH RACRIRIR I B B . S S RONTESR T, 4R
TRAMEH P 5 AR B 19328 TESEOR 2T 4 (ARG BIAE T, I S AR B0 AR T 54k ALO; Pl e, C/ALOs &
FRDRHE PR R I A S B AR IR TR, AT e AR T A ALOS B e

KHEE: B EAMEL il B B
FEESES: TB332 XEAFRIRAG: A

XEHS: 1002-185X(2019)07-2323-07

AL (ALOy) 2 —FEr B tERe It R N ECHh
BRI SRR . T A R AR T i
i i il B SRR, PRI SR A b
THNIEEE . FERSREEE T Z AR
i PP A L o X G N 3 A 3 KR PR LBk
FHGRERZE, ALO; M & [ A Mt (Il g 3~
5 MPa-m'"®) 23 3 S5l =3 i e U VRS B i KB, A
— UGS A o LK HEPERIR, AT BEAIG A A
M A SEE . Bk, ChReSTE iR, s, HEK
VTR AAE TN, KRR ALO; B ST BRI A
i R

WAL SR AR AU T AROK
R ) 45 v v AR s R ALO, BRI, adkifi
P v BBk REC . SR, X LR ) 5 SR R R EAS
OB, A0 I A1 1 B 8 2R RO L o A7 UG 1 D 2R
S =Y, B PR (6 B R RO AT 22 RN, SRl
WFFRARTE, TEHE ALO, B & s INBR 40 KA . 4K
WA 4. MG, BT REA RO, k)
DA HT 5 A 4 B V0 T AR e R e I S 8 2 500 % 45
DL 3@ H 1 o T B o BB A7 ARl
SKAFAE LA 43 B35 5 veilh e s 408 285 I 25 2 AR 1 il
T 55 1 48547 2850 SR R 453 4 s e g ey 1121416

T 2 A YN Ay AR v PR R W R M Y

IiF= HHA: 2018-07-05
EETH: LiENRRHIHIFE 4 (SAST2015043)

SRR . Choi 25171 £ HYE 4 Nextel 720 £F 4 A7 4%
i ALO; EAMEL, BARFLBRZE &IE 25%, (At
HAEMELR %M ZFhae = FEHEMLE], 7E 400 m/s 1)
R WA RAMEPERIIR, T AR R B AR 200~250
m/s I gl R AR R R VR IR o T, % Sk 2T 44k 36 5 ALO,
EAEMEHORFFAR D, D& T P il AT Sy 0 B 152 5 3 1k e
IR 58 AT R B o FUAT Chen 25U OVT] S 11Tk €1 4 Ay 184
sAA, W R EIERIS C/ALO; EEMEL, R
J1 PR R R R R M e . S5 R, VIR AT 4
M LA B A), AUGE W be 4 308 5, [R] I B8R
WK, Wi AN Bk e ) 4.8 MParm'”?
HrEE 6.3 MPam'?; th FHIVITRAT 45 BA R, HE
TRk ) B 2 P i B o 5 35085 AR ALO, P EAHAL, B
BERBOLT—FE,  HLAS I A 2 1 i 1 W 2R 30 7%
R TR T, 5 AR Rk ek B 2 N 75 I 5
T R, LRI NP

i LR, AN K ALOs B B A A
i B 45U RE B AR, SEIRAE il . e, T RS T A
ZAF TR , HE— D4 W B e HL A
FIES A T ALO, P& /IR A KR 521, —
SR DA R REPOR, TR R AT A R nT LUk B
i KCSE, T T &5 4 Biob RH BRI RETE R ALO; 1
bR UG B TR, A R A

TEBEIAr: WHFR, 55,1992 428, M-t , H R KA KR A A Bl e BT 4 KR G bR B RS s %, Wire Kb 410073,

HLiE: 0731-84573168, E-mail: nudtmqgs1975@163.com



2324+

Wi @M RS TR

48 %

K. WHR EF, ELEMR AT ALO; B &
BRI C/C-SiC. C/SIC HIBIR R, i e AT IE & 5
I+ SR BOX R il . =l RIS .

FE SRR AT A 3G s AR I 45 M T o rp, — 4 Sr AR
B ALOs FIRFFTAR 2D o AR B B i) JE 4 A S il HE
YT YA R )R, YRR B A SN R R R et
P A I ZRE TR S ATARIE NE, ok be s
B, Ao IR BN KA R AR R 855
)@, C/C-SiC. C/SIC B4 1) 38 i AR i X T 2
Pl o Bl JL A R A, R WRAT A A 1 4 ALO, A4
A e AR, AR S5O0 B R 21 DU
MU HLER WM R B R B 26, AL ROR RGBT
(CR REwvp SNIUR{N R SUN =TS d Y L1

AT LA e A 7 R R A SRR i v T AR
Qb B AR i 2 4 B A R SRR I B AT 4 4
G ST 8 i 2SR A B A AR TVRI R 2T 4 A1 B 2
SE T TR 58 ALOs R AMRIP, X Sefff 5T 7e 4y %
B, DL A 5 S I A SRR IR A B, AR B
T R B B 2 34, St T LR AR 1
e, SRR TS A RR o AR AR N i
flt, W 00 2T 4 A1 35 J2 48 5 TR 19 588 ALO5 (C/ALO3)
SR AR - ph AT b 5 B 4R B B P e
1 % Iy

C/ALO; 5 A MR 25 VF WL SCHR[28] 0 34 3 44k
T300 3k Bk4F4EAi & 246 45 M — e kg, 4F
Ui 25 P FURFR 2> B0y 54 1.76 glem® Fil 35%. FEW NG
R (% WA, pH B 3~4, Fifeh 20~30 nm,
B iR 30%, Eil PRI E . HaRaELSms
Fe i AL R AR RS, BE S AT A T R R
FRE—AAEE, HE A PPRNE E RN T 1%, 13314
HECE S A B RET AN ARG, RN E
6 h; THRAESRIEA T 200 C FEEAT 4 hy BUbEY
AW LE AL Ar £ R LL10 °C/min (193 FE T 21 1400
CIARE 1 he FTfS C/ALO; K& MR 3 % A
2.63 glem’, MALBRER N 15.5%, = 25 fhss A N 208.5
MPa, WiZ#I1E N 8.1 MPa-m'2,

[E] A4 RL 7 b h S0 AF A3 K b ik e B BT
e E R WL SCRR[29] - 8 i AR A 0 A o R T
DO T PO B, TR R A T R . RS
HHEE, T KA B R D 1800 °C o IR b
R K, KT AR08 75 pm. MR R HORSF 4 25 mm
X 25 mmX4 mm, HYRPEESZES T A 10 mine &
H MR R

E=(my—m))/(vtp) (D

K, mo MFESRWIG TR (2D, my kUG FE 5 R
(g, vNEREE (g/min), ¢ APPRIEE (min),
PAFEREE (glem’®),

£ QDM150 - = B # 8 kLR 56 WL b ix R
GB5763-2008 i i BRI 7 V0 . FF i RST R
25 mmX25 mmX6 mm, Fr5%Jk 77k 0.98 MPa., JBE{E
[ AR ek, B3k 480 r/min. IR B4 ) A
100. 150. 200. 250. 300 M1 350 C, E#|FF
(30T i 00 S T R R R AR RS B, FEAN 350
CTREZ 300, 250, 200 150, 100 C, £EREANEEE &
D Bl R R 4

JEE P58 R A 1 RS BLR oo (TS A X R

S

=L 2
H="F 2)

po LA d-d:
2R n fm
A, fONEEET (ND, F IR AE RS Lk )
(ND, R AFE S0 5 8 Bt e e b O I ER B (m),
n SRR R SRR, A R R R TR
A Cem?®), dy LW ATFES I FREE (em), d,
N SEE G FES T R Cem), fo N SEK I FE R
SRR T (ND.
7 28 (Quanta-250 EDAX) il 52
B 5 A MR IES, i B R 10 kV.

2 ZEREVE

2.1 idiTH

T T AN AS A ph oL ek £ T I
C/ALO; & A FHRI ik % . piplobs 1 B 1 2 i Al 45 52
GAER RO, BAEREAS ph b B R E R A2
[F)RE R ok 7 6 R, B Pk A P GO, iR
WAERI . o, PPk 7524 10 g/min. ikl B
45°4F T b ik AT s B A, 3K T RE - S K I 16 A
17 39% 3l LA R iR 25 45

w1 PR, EEMEERING )2 ALO, & )2
BT IBT 9T 2 WIS, B4R 1400 °C b BE T DL 3R 7 R
UF I a-ALOs, (RBEEEBU% FEIF AN . BRI, )2 ALO;
W e S O SR 2, ' AE I R 1 R PR R A T
I3 BT K . FEMR A TE T 3wk i, DASAEAR
[l 16K et 1 486 I g B2, T A P B0 B R T s e
B, Rl AR K. S HT R 1 S T g, %
ko et 38 0 5 S0 ik AR K 1 8O SEIEA , GXE BRL
PR T 6 T R B b T e

Bl 2 JEAE 90 il Ay FE TR, AN TRPRL - S il 5 (1
R IO IES . A RIR 58 7 g/min I, K

)




557 W

IS C/ALOs A APRHI I AR 1 ATy B B A e

© 2325~

ToF 2 THT A2 2 Ak ) Rl 40 9, DA T £ £ 2
RSB FHOGE, IASGORMBIIRE . >4 ik
THEAEEE] 10 g/min I, i REREIG R, BFER IS
PR E T R IUBOR AR R, skt DA ER
IIRETYE . LT B4R ALO; %, C/ALO; B & H
BT LA IR PE T L, R R Bk
T rEfe . XA R T EAMEERTT ALO; Py
BRI, 53— J5 1 W TR 4T 4 R T I
FPS, e — s R LB AR T U R B LU . 53 4h,
XTSRRI AL B 4% (1) C/ALOs A MRk &
SRR FEIE A RIS L KT, RIS B £ 4 1) &
S FERF PR LR TP ik b R T AR .

R A 7 g/min A, TR
NS A1 BE X A MR 3 (152, 25 Rl 3 Bos .
LRI, Rl PR IR T, A MR
TR E RO RN IR i R ) £
FEAIR, =3 R R AR I 90°, 900 CHI
PLAE 45° (0.594 mm®/g), 1000 °CIE HELAE 75° (0.816
mm*/g). HULH W, FiR N C/ALO; & A+ Rk il
AT AR T30, ik ) ds KB R AR = A FE T .

Kl 472 1000 “C I AN kil £ B2 R C/ALOs &+
Bl iR m Mo ES. vTUUER, mMAET, HiE
e IR Y e T o TR B R S S AR R I, 2 1 P
JE BRI, HIERRE: IRMEET, M AER

Fz 1 ZRTARMMKNFESAEDN C/ALO; E&MHIRIRER
Table 1 Erosion rate of C/Al,O3; composites with different

feeding rates and angles at room temperature

- X . 31
Feeding rate of erosion Erosion rate/mm™-g

particles/g-min™ 90° 75° 60° 45°
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Bl 1 C/ALOs Z MR o 3

Fig.1 Surface morphology of as-received C/Al,O; composites
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Fig.2 Surface morphologies of C/Al,03 composites after erosion

at the erosion angle of 90°: (a) 7 g/min and (b) 10 g/min
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Fig.3 Effect of erosion angle on erosion rates of C/Al,03

composites at different temperatures
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with different erosion angles at 1000 C: (a) 90° and (b)
60°
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Solid Particle Erosion Behavior and Friction and Wear Properties of
C/A1,0; Composites

Fan Chaoyang, Ma Qingsong, Zeng Kuanhong
(Science and Technology on Advanced Ceramic Fibers &Composites Laboratory, National University of Defense Technology,

Changsha 410073, China)

Abstract: Alumina matrix composites reinforced by carbon fiber cloth preform with a lamination and stitching structure (C/Al,O3) were
fabricated by sol infiltration and heat treatment route. The solid particle erosion behavior of the C/Al,O3; composites was investigated
using corundum powders as medium, and the friction and wear properties were studied according to national standard GB5763-2008. At
room temperature, erosion rate increases with the impact angle and the feeding rate of corundum powders. The remarkably enhanced
erosion rates are observed at high temperatures due to the combination of mechanical impact and thermal shock. C/Al,O; composites
exhibit stable friction factor and very low wear rate under the conditions regulated by national standard GB5763-2008. The erosion and
wear mechanisms were discussed based on the evolution of microstructure. Profiting from the reinforcing and toughening mechanism of
continuous carbon fiber, C/Al,O3 composites present non-catastrophic fracture behavior and better security in service than monolithic
Al,O;5 ceramics even if the matrix density of C/Al,O3; composites is inferior to that of monolithic A1,O; ceramics.

Key words: Al,Os; composites; erosion; friction; wear
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