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Abstract :[Objective] The V/Si intermetallic compound V;Si; was synthesized in order to get the
basic structure and properties of V/Si type compounds. [Methods)Both V and Si powders were
used as materials,and their atom ratio was set at 5 ¢ 3. The V/Si intermetallic compound V;Si;
was produced by mechanical alloying and subsequent heat treatment. Its microstructure and
phase constitution were analyzed with SEM/EDX and X-ray techniques. Also, their compressive
properties and hardness were measured. [Results] The particles’ size reduced after milling and
the powder transformed to the amorphous powder gradually. The amorphous substance of V :
Si=5 : 3 was fabricated ultimately. With subsequent heat treatment, the amorphous structure
transformed to be crystallographic. [Conclusion] With the increase in treatment temperature,
this compound becomes higher crystallinity,compressive strength and microhardness. Its com-
pressive strength was up to 640 MPa and
microhardness up to 656 MPa.

BT B 820150629 Key words: V/Si, mechanical alloying, heat treat-

EE . 2015-08-11 ment,intermetallic compound

EE® Aok WL 1979-), L, PRI, 22Nl 45 1 B R

. 0 515

* FZRARBFEEETH (51361002) , U H FBH 285 A A X

$H 50 H (NCET - 12 - 0650) A /™ 1 K % FF BF 3 4 5 H [(FAREXYE)E AP — R R T &
(XJZ1202871) Be B, T g A RRE, B A DU I L PR R A A SR S R AR
o IR R 197500 55 BRI SRRV g {07350 b 6 44 Bl 1 S B K P H G

S UIRE — IR Z A MR R EK SRR A S S5 AR 3L T R
I 2% B S RAE S R B BHEE T L E-mail : 17318738@qq. com,

S EAFE 201545 108 H 22 5% 5 517

MBI — A E B ST, 20 22 80 AFARLIK,



TEFETL R R S ISR R L L S R R
N LA S E R AR 2 T &R LG Ytk
LK GBS, K MUl G 417 g i L
AR RE B A7 FE A — Rl OMORE I 2 BOR B AR A
ORI RZS 7 NRET L 7 I S NG| SR SR v S ANy e o1 s
Wy UL B AR M5 A A I S e R B, [RT A B
STt R Y H AT . E AN 5T R 25 F R £ AL-Ti,
Al-Nb & Kby e &0 ok Je B A
AsB B ALY, I Ni, Al Tis Al, Fes Al; AB 885 1k
Y, NiAlL TiAl FeAl™ i 4 J& ik 1k 9 /9 B 55 5
ZWAE P MRS R R % & B kA
Y. (RARVDNRYES B P AH — KPR
P& EEk S Y. B EEAH VS, VS, Ve Sis 55
gty Hod Vs Si B S 2010°C, % B R 5. 32
g/cm L REEETIE 13.5~15.1 GPa, 1 T HEA &
S5 o5 Ve REE R RIIR 4% B S AR AT 5 VR B W B B RE
W id BAG B I BT s T A8 A PR R RN BT 85 A5 PR RE L il
BURE 2 428 [ 4k & W 2 — S I A R (8 1 e R 4
PR KL, TEA BURE AL D) B9 b R PR A 4 1k
il £ HUEE 3R 48 (R AL & 0 o B 4k /0 DL L Al A
Shy 2K o T 2 R R R A ) — SRR O 1) . CHLAR R
B R MY 5 A& L EE R S B LA V-Si
SR AR L ARAT S A B W 0 L AR 5 48 R0 R L TR
BG4 1k - B R & il V/SE &8 Mk &%)
V5 Siy o IR o AR | A B R DA R 4y 1 e A T
W5

1 MHERFIE

MU A G134 4 V/Si g F kR 4l 1Y
V (B >99. 9% . ki BE 300 H) Al Si #p (4 >
99.9% ki 300 A 5 3 BERE LR A IFAE
A7 B IR EE AL b 43 0 6 A7 AN ] Bof ) F0 3R s L BR S 2% 2
R 310 r e min” L EROBHRIR L 20 2 1, b TRk
KRB A AL L BRI TEAAR SR TG SUOR AP . Dl S 1
5 BRES GE SRS BRAGRG A L 76 JEORE Hh in AR i IR AR
YR, BRI AR AR R Y L A RY-40-20 Y
O b 5 b HE AT A AL B, O T B IR ORE I AR
I 2 h,

K D/MAX2500V A XS5 28 17 S50 8K 8 Je
Ry U HE LB 45 IS 1 BOR R E AT 0 AR BT
(CuK,) ;R S-3400N #I SEM/EDX HL T I {5 M
DR 5 A S 19 OO 38, O {8 HV'T-1000 Y & 3%
1 B 3H 1 WDW 3100 f L4 il 05 BE A4 Ak 38 56 AL )
FRAb B 7y ) R R R R

518

2 HREHMH

2.1 EKEERTE R0

HIE 1 AT LUE L R Z0d 12 h I ERE J5 L 588
AL BRI B SR VORI g, Hsp v AT
ok, BREE 24 h)E, Si AT HIEIE R AV BRE
S B VORAT S R B 2RI BEAIR . ZEEREE 36 h
A8 h LG .V AT S5 0 5 5 4k 22 0 559, (H L B V2 A

T B4 i AH 0 o A
*5| Ay
. 48 h
T I 1 |
z I 241
Z Rt YR - b
2 ,
g i
™ 12h
|| ||I I .u A o "
O Y. St PR -
0 440 314} a0

200°)
B AR BR S I S R A 1 XRD [

Fig. 1 XRD patterns of the samples with different mill-
ing time
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a)BREE 12 h;b) BREE 24 h; o) BREE 36 h; D EREE 48 h
a) Milling for 12 h;b)Milling for 24 h;c)Milling for 36 h;
d)Milling for 48 h
P2 AN IR BRI RV RE 1 SEM ]
Fig. 2 SEM micrographs of the samples with different
milling time
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Table 1 The values of density, microhardness for products

R I A R
Temperature(°C) Density(g * em™?) Microhardness(MPa)
800 3.67 55.8
1000 4. 36 177.28
1200 4.73 424. 56
1300 4. 84 656. 36
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