EOVIECI HBEERMRISEIRE \ol.45, No.7
2016 4F 7H RARE METAL MATERIALS AND ENGINEERING July 2016

PREFRE R ALE R ALO; BRE U Ti,AIN; E&##

B =, MER, X IE

(PEBE Tk K, L9 PkBH 110870)

& R ALRTIUTIN 0K E S HRTE 1280 'C/150 MPa/l h S #E R4, il % H ALO/TisAIN; 2 A # 4L A XRD.
SEM Fil TEM B 5 2 &4 BTG S i sy« BRFCRI, AR R 2l 7 2451 TiaAINg JE (A F1 Al,Og FFURLHE S AR A -
TiaAINg FAA P35 R RS R 7 pums AlLOs FUkE VR B AT, TEARA N, RLFELE 1~3 pm, TR 4 20218 27% . Al O3/ TisAIN;
A MR SR AL A0 5 R AL EE —HTRE T 3G . ALOS/TisAINg 5 & 4R S A Ti,AINg MOBHHILL, SAMEERE M 2.5
GPa #2155 6.7 GPa, =i & ATUESE 55 M 450 MPa #2551 1 800 MPa, fix KJE4E R4St 4%3 5 7 6.2%.

KR HEME; AlLOs; TisAlNg; #EEFEE
PESESES: TG148 HRFRIRED: A

X EHS: 1002-185X(2016)07-1811-05

Ti,AIN ) 5 74 45 #4972 J. C. Schuster 25 A M7E 1084
R, BN HGEM AN TiAlLN,, 23 [EHEA
P31lc (151). fEMZ )G, V25X TisAlLN, £kl
177 VE4EEIHTF 9 . 1997 4, H. D. Lee Al W. T. Petuskey!?
RIL TisALNy A 5E A FF =i &, 3R E N
Kt & B TisAl,N,. A E, W. M. Bousum %5
NEh@ it gt , H A2 RSO TiAINg (P63/mme).
HH VAN M AX, = J0Z KRB &AL R —Fl, &
FEMAX #H. H i) M oA ETTR, ARFHETER,
X2 CE N, Hdn N1, 283, W Ti,AIN. Cr,GaC.
TisSiCyy TiySIC3 5. XU = U IR E LA T &8 Al
PR 2R, WK, miE, Bmr RS
WFE, RUFRT R e, B PUAE A R AT
IR BRSO — ARTR AL Tl 254
Fpr,

Ti,AINg B 55 R IK R % (9.7X10°K™),
a4k (10.1X10° K™ f . (HETE Ti-Al-N =
JCAHBE T TigAINg Foe X (R84S, o il R J5RHAC L
FORMIXS A%, AORVMIE RS, RIS AR K 2 A
AR, AR, TigAING T 5 R PR, o A
W47 2.5 GPa, #J¥ N 4.61 glem®s Al,0, FasE Ut
5 Ti,AINg 5 JEF P IK R BRBET . 158 AlLO,
SRR TiaAINg JEAAR, BT DABE iy vy il o 5 A B 4
etk RE . H2 LG8 LR BN ALOs B K 1 5%,
2250 ALOS BURL I 158, BEIR T MHRHI Bk 1 g 1oL,
AHFFERF ALTITIN 99K A, i 055 5 1 77 1%,
FE ] & Ti AINg MR FE A, JEALZE B ALO; Fik

i HER: 2015-07-30

T 38 55 T AING A48} B RE B2 A0 T 1 4 98 R .
1 %X W

KA S TR -5 8 [ BLE ] & ALTITIN 94
KE AR, FRHEEE S 28 & A i
I HUAE 10%~20%, B AE 9%~15%, ICP St it/ Hrix 5
2 Al B2 BE 20%-35%. i i & 99 K0 A
SEN18%, AEEN 12.4%, Al &8N 24.4% (R
BO0¥0 , HPTING ALTI MEELL N 1.4:1. %
J7 ) 2% B AN oK Ry A LA R /N CRIRLEE R 120
nm) , oo A A SR s T DL g RO 1 A R R
it A, BEEE, 7E 1250~1350 C K #E47 A5 #
JE, 155 /14 100~150 MPa, i 8] 1~4 h, F£
WLV EAE, Hl&HSH AlLO; 1Y BRL Ti,AlN,
HEMEL Bk H 0 #GE§ R L2 %% 1280 °C/150
MPa/1 h.

FI ] Rigaku D/max-250pc X AT 5 A7 S 70 B 44 )
(R RH 2 s 384 UKL AR R 2 B € K F - Image-Pro
Plus E& IR 5AE Mk ZEISS-Axiovert200 MAT
A2 5 fBE . S-4300N (Hitachi, Japan) 474 fi 45
Al JEOL-2000FX (JEOL, Tokyo, Japan) if 4 F %5 H
TREEE G ML S GE W RFAE s AR} B R
i Tester FM-700E & fufifi B2 vl 45 o 5 K Bt He 4 5
IR 7E Shimadzu by I ML EHEAT, #/58 4 mm>6
mm, AN AR RN 3107 s,

2 HR5HHE

fEEEN: A o, 5, 198244, Mt I RZFM RIS TR, 17 PLFH 110870, E-mail: prenter_cn@163.com



- 1812 -

WA & RMRS TR

i 45 %

1 R AEFHIEG19BIRE M XRD Bk . MW 1
oA DL B TiaAINg AH 5 88— AH 38 58 FUkE AlLOg B
B, fEE 1 e e DO RIG H 5 AlTi SRR ek
P, [FERA AIN F AR B e SRR A

AR 4 B A0 S2BG 285 BREAE H AL TI/TIN 9K R
AR RTE 1280~1350 °C il AT g IO 5 FE RN |

AI3T|+3T|N+30:T|4AIN3+A|203 D
T 2408 AR RE il O & B A I, AT BE B S BT RE 0N -
Al Ti+7TiN=2Ti4AINs+AIN (2)

AT, AIN A B2 AR 2 T AR I S = A 2 A
AlTi 5 B A Ik & B, SR R Y TIN 42382
i, X585k XRD K LA £ TiN
(147 0 A K B

2a & ALOS/Ti,AIN; B 58 KL & I8 21 )5
M AR . TEGARIE b, AR K B AR SRR
WL, AR RO AR B B AR . 7EE 2b
SRV N WIE TR ST S RERIB U RS - S UNCIR A F LR /& S N
R SFHR B0 8 AR 48 120 S5 T, A A% PR UK AH L % 4
HAERITEA B . A OB RA N, 5
PR A% DR 5 A TR A Sk, L R THRG P A 2D B IR B 5

3a 72 AlOs/Ti ANy B A MBI SRR B 44 4k 1)
IR, B 3b R BRAROIR B A 1 3 X HL T SRR
Kl 3¢ &b Ak HIRe i . AGZE S I8 7 BE B B R BRSO
AR EREG. SRASHEEZARZE, BREE
FEAE 0.13 pm Ay 8 REHE 1) € B AT b
A 55.7% Ti. 10.9% Al 1 33.7% N (R 773%0. 44
Bl 3b A3k X AT S AR R T DL I, i Ak
TisAINg F H: 14

da 5 AlLO3/Ti ANy & A F L A I Uk Ak
(35 SR B B 4b 21 da o SR 4 (1% X L AT
SHERE . B dc R UL RERE . B0 4a R AT
bi i) 5 it EAS B4 54.8% O. 40.1% Al 2.3%
N F12.8% Ti (JE-F4r%0. 454 XRD G4 AW, thib

mTi AN,
n v ALO,
® AN

Intensity/a.u.

20 30 40 50 60 70 80
20/(9

1 ALOs/Ti,AINs & #4 KK XRD 3%
Fig.1 XRD pattern of Al,O3/TisAIN3; composite by HIP
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Fig.2 OM image (a) and SEM image (b) of Al,O3/TisAIN3

composite
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Fig.3 TEM image of the Al,O3/TisAlIN3; composite (a), the selected-
area electron diffraction (SAED) pattern of TisAlIN; (b),
and EDS X-ray spectrum of Ti4AIN3 (c)
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Fig.4 TEM image of the Al,O3/Ti,AIN3; composite (a), the selected-
area electron diffraction (SAED) pattern of Al.O; (b), and
EDS spectrum of Al,O; (c)
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Fig.5 Semilog Vickers hardness of the Al,O3/TisAlN; composite

and TisAIN3"? versus indentation load (N)
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Fig.6 Engineering stress-strain curves of Al,O3/TisAIN3
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In Situ Synthesis of Ti4AIN; Reinforced with Al,O3; Particles by Hot Isostatic Pressing

Zheng Zhuo, Sun Weimin, Liu Zheng
(Shenyang University of Technology, Shenyang 110870, China)

Abstract: Bulk intermetallic-ceramic composite Al,O3/TisAIN3; was fabricated by in-situ hot isostatic pressing of Al;Ti/TiN nanopowders
under the condition of 1280 <C/150 MPa/l1 h. The microstructure of the composite was investigated by X-ray diffraction, SEM and TEM.
Results reveal that matrix TisAIN3 grains are strip-like and Al,O; particles disperse in matrix uniformly with irregular shapes. The average
grain size of TisAIN3 is 7 um. The size of Al,O3 particles is in the range of 1~3 um, and the volume fraction is about 27%. The Vickers
hardness of Al,O3/TisAIN; composite is 6.7 GPa, and the maximal compressed strength is 1800 MPa. Maximum compressive strain
increases from 4% to 6.2%. The micro-hardness and compressed strength of Al,Os/TisAIN; composite are higher than those of single
TisAlIN; phase. The strengthening mechanisms of composite are fine grain strengthening and second phase strengthening.

Key words: composite; Al,Os; TisAIN3; hot isostatic pressing
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