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Abstract: Comparable study regarding cell volume, binding energy, total electronic density, and mechanical properties were carried
out for a-AL,0,, a-(Al,,5Cr,5),0,, a-(Al ;5 CrysFe, ),05, and a-( Al ,sCry,s_ Fe ),0;phases using first principles calcula-
tion. The results show that the volume of a-( Al ;5_ Cr, ,sFe, ),0;phase increases with the increasing Fe substitution of Al, while the
volume of a-( Al, ;5Cr, ,s_, Fe, ),0; phase decreases as Fe content increases. The binding energy indicates that all the phases, inclu-
ding a-ALO,, a-( Al ;5Cry,5),0,, a-(Al 5, CrysFe, ),0;,, and a-( Al) ,sCr,,s_ Fe ),0; phases, are stable, among which a-
Al,0,is the most stable phase, whereas the stability decrease as the number of impurity atom increases. An increase of hardness, H/

E and H/E*’is detected for both a-( Aly s CrypsFe, ),0, and a-( Al,,5Cry,s_ Fe, ),0,phases compared with a-

[ HARPL A4 (51805102) \BEM A BRI 4 (IR JERL [ 2020] 1Y228) ANBHN S HOH T SFRHE A MU (B 27 KY 572017 ]
108) BEHIIIH .
Fund: Supported by National Natural Science Foundation of China (51805102) , Natural Science Foundation of Guizhou Province ( [2020]1Y228),
and Talent Foundation of Education Department of Guizhou Province ([2017]108).
20201227 W EIRIRE , 20210222 WCENE SR



%2 X

W45 a-(Al, Cr, Fe),0, HAE MM RR 1Y 55— M IR E 148 123

(Al ;5Cry 55 ) ,O;phase as determined by the increasing amount of Fe atoms with a range of 0-3 at. %. All the phases including a-

(Al 55Cry 55,05, a-( Al 5, Cry,sFe ),0,, and a-( Al, ;sCr, ,5_ Fe, ),0;show lower mechanical properties compared to a-Al,0,
phase except for the a-( Aly & Cry s Fe, 1, ) ,05phase that have higher H/E and H*/E >,
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BEI TGN, FEE W Fe JE TR0 d A H T AT 5TEK,
Ef F R pEEIE & T Bf LAUIMR RN FEL,
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M2 N A R TR RS AR E , IF H R AE
FEIRRBE TR BRI EE A RE S HiE Fe IR
TAHEAKCH B3I, Ef 1 B B 0 38 i, 3 4 B R
LR E IS, I Xt 545 & Re T 1 45
SARTE

5 2 VR J2 PR R Y — 01 E AR bR, A SCE I 5
—PEFEHZE S CHEN B RIXT a-ALO, #H . a-
(Aly 5Cry 05 ),0, = JG 5 i A, a-( Aly 5, Cry s
Fe ),0, A1 a-( Al, ,sCr, .5 Fe ),0, FRREJE HEFT
T HE IR R A R AR M TR TR A
5 SEBRIAIe 25 S AT X b, AR R SCHR [29] 35
G5 BASAHDTRR T L3R5 19 o-AL O, IR 2
HIRE EE g 16. 3 ~23. 8 GPa, Hibif BEFE AR LA 5 A 3¢
HR 45 WA . KOLLER 51 i 11 BA #% H 9K
BTN EI 5 T a-( Al s Cry s Feg 05 ),05 B2,
IR A 13~ 17 GPa, B8 5 T (Al 55Cry 25 ), 0,
W2, s Bt 5 A SO i 45 R A B 1
W) FE ABAE SCEE AR A R IR 2 AR B 5 1R )2
F14) 55 J3E v 88 A 56, 3K 2 AR SO v SR 9 B 1) [ 3,
AR TR i BSR4 A i T ) B AH
OB T R 5 R B A R AR Ak R AR i e Ak B
Ve, SR 2% B A B i ] A U 2 0 B A v (EJR T A
Y R RE A T A T A I D A A
BRGNS S, T AN B4 AL T8k Cr J 7, i
FEBIHLSE TS TR S n 2R A S X2
PR Ay B — it I T 0 i st 8 0 2 Ak 2 bl 6
JR I EERE R TR fd K e N 25 N R 25
YERB 5L, a0, FEA THE T a-( Al 55Crg 05 ), 04
SIOCHEMAAR KB & T «-ALO, MR, KT
Jr AR R TE A AR o © AT TR, X T
JE T[] AR AE , AL-O . Cr-O  Fll Fe-O 8 A5 RE 73 1
7 501.9+10. 6 461+8. 7 F1407+1. 0 kJ-mol "' | ix
SR R ILFEVEA T, a-( Al 5, Cr, ,sFe,),0, FFI a-
(Al 15Cry 55 Fe, ), 05 FHAYAE B2 A2 B A B — &
P, TIHh B R R 5 SR N R 2 R AR
SERAY AE ) B A U I, B Cr JRF B a-
ALO, M iy AL JE - F1fi ] Fe J7 ¥ Bt o-
(Al ,5Cry 55), 05 ZICHRHAHPAY AL B Cr JEF1 4
Be A% 10 oC MO B BB, B Z, M T o
(Aly 5., Cr,,sFe,),0, #HFT a-( Al, ,sCr, .5, Fe ),0,
.2 Fe TRIFEFEGE E &E TR ST 0~3
at. %o, WL J& DL a-( Al ,,Cry ,sFeg o5),0; FHFT a-
(Al 45Cry 5 Fe, o3),0, FITER Fe TLEK & & FBRAT,

a-(Aly 55, Cry ,sFe,),0, Fl a-( Al, ,sCr, .., Fe,),0,
VU TCAH (4 B B R S PEHR - (Al 55Crg 05 ) ,05 =TT
Jenh A A R4 T, HE, KA, o
(Al Cry ,sFe, 1,),0, A9 H/E F1 H/E** {HE 8
it a-ALO, H, HILE] Fe STTHR MR+ H 4 L2 A F|
12 at. %, T ZE VBRI Z R T A%
TIWRET R F R, ARG T RIR B AR
P il TB 220 R I HAB B RE % FETEN

4 Bgk

(1) Fe JA T a-( Al ,sCr, ,5),0, =JCHIH
() Cr BT B, a-( Al 55Cry 55 Fe, ), 0, PUICAH & Y
IARFRREE Fe 550 A3 I mis ), H /)N 3
BB AL R B RO G S 7R AR TR A A
7%

(2) 5 «-ALO, 1 45 & 6 M H, a-
(Al 45Cry »5),0; =ICHANAHAYZE & Re e, Kt B A
SRR I, T AR S5 & Re FAS S B TR 45
a-( Al s Cry,sFe, ),0, Fl a-( Al,sCr,,s Fe ),0, VU
JCAHBIRREPERE Fe J0E F i 3 In T FRAIC

(3) a-( Al ,sCryys ),0, = JC t. a-
(Al 45..CrypsFe ),0, VU JC A A1 a-( Al 55Cr o5,
Fe ),0; PUTCAHAYRE B LT o-ALO, A, {HIE Fe
JLRIEFEE S BT R AR T 0~3 at. %l a-
(Al 45_.Cry 5sFe.),0; Fl a-( Al 55Cry 55 Fe ),0, PUIT
AHRRERE H/E F H/E {3 T a-( Al 5Cr, 5 ), 0,
=ICHH Y Fe TCRMIRFH T LT EE] 12 at. %
i, a- (Al Cry 55 Fey 1) ,0, AHEY PRSI L & T o
AL0, #H,
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