F50E  FEeM
2021 4¢ 8 H

mEERMIEIRE
RARE METAL MATERIALS AND ENGINEERING

Vol.50, No.8
August 2021

Al-5Ti-1B @R EULTFIXT V-Al S0 EE%
BB FnREE 9220
oMt FHmAl, X RSAL 3 &l BEEL ko owt

(1. ®IMKE MU SHIER @SB, L7 &I 213164)
(2. IR MERSE S TR, 28 D410 243002)

WO, 4V A BIEINR R4 5%0 Al Rl 5% AI-5Ti-1B (ATB) 1Al &4 (fbidui7)D molEHE s V-5A1 fil

V-5ATB & & #4t. IRt EME (OM). Hfims: (SEMD.

X FHEATHMX (XRD). EH B (TEM) FlLE R AL

ST B A iR G AT G V-Al & e BB A S RE AL . 45 5RK W V-5ATB & e 4P T A AR EE =1 TiB f
ERL RS BR8N, A EE V-BAL &4, V-BATB &<t T A ANEE 5 TiB 25 — A S5 oAb N S B 4 i

KR A0 V-Al &4 WAL, SRS,
hEESHS: TG146.4713 EAFRIRES: A

YEHS: 1002-185X(2021)08-3035-04

V EEEBRETTE SR Pd-Ag &4 B A
PIIBAEA L. AL FE V B[V FE =ik 30at%, 46V
Al R ETERE, H A RIBBORMFER )], Be AN
i EMEN, Zhang 2B KW 2 Al % 2 =20at%H
V-Al & & 5L il H 0805 2 28 N . V-10at%Al L3
HEmEmNEABERSAREM., ABEEE S EE
J R L, A NS LA v A R T L A i B
THME B RAE AR — 8 AR AR, XA
— s BRI SR T DL RN 3 A 4 M () 58 ek A
PRI, ATAER L V-5%AlL (RES 8D (R #iT
V-10at%AD & 4 ABFFeRL, B AEAL Vo s
5%Al il 5%ZH1k 7] Al-5Ti-1B (ATB) &4 V-5Al
I V-BATB A4, T &b gifb L, wHg B i
SN FEE 1R SR, A S SRR AT L) T SR A
5 4 S B9 5 LAt

1 £ I

A SG A RARL N 4GB 99.95% VAT AL, DL R
WAk 7] AI-STi-B (ATB) HrAl &4, 4 il T f gl
JE 513 5 V-5%A1 (V-5AD A 41 V-5%ATB (V-5ATB)
G4, ALY T,

W 85 A URE I A A AE &, I 309%(1) HNO3 HEAT 5

It HEA: 2020-12-02

o, PRI 10 s, FIH JSM-6300LA Y44 H st

(SEM) W8 B A 4. ¥ KB i & &
D/Max-2500 B! X S 2T 73 Hr i (XRD) X & < 14
FHHEAT 2307 o R FE S AUk 22 80 um, “RH Gatan
691 IR ATk i TEM Ao 351k i 1
SR VLRI B AR IS 8 B N 4.4 KV,
HL 9 0.02 mA . 2SI FE G BB AL IS, 6 NS A1 P
iK% 6 FFH L 20 min. 7€ FEI Tecnai F30 i 5 H1 6%

(TEM) WS4 458 A S0 47 3% X i AT i 4
Mok 4BV . S AR /5 78 HXD-1000TM/LCD
TR 5 ol o R B b R AT R 4K, #4n7 9.8 N,
IR 10 s, BRI 10 NSO AUl T I &
HF 2418

2 HERS55R

2.1 BRAEEMELR

la A% V-5Al A4 SEM HE . BT B
BRGSO, R R EL, SRR SFZ08 1201 pm.
Mt SEM B AW S 215 A M ih,  anl& 1b fros.
1c N¥ 45 V-5ATB &4 SEM &, JLLE H &4
RIAHEL V-BAL BIERAE/N, SRk, SRR Zh
326 um. fmkLRSFAHEE V-BAL S84tk T 70% 0L . 5

EEWH: HEXHARSESE (51705038, 51875002, 51875053); A [H i + /5 R34 (2019M652158); L7544 B 78 AL RHIF 5 S BFT TH

¥IWH (KYCX20_2535)

TEZRN: T M5, %, 1986 F4, L&, B, WM RFNWMSPUEZ B, TH I 213164, HiE: 0519-81169812,

E-mail: peng.jiang@cczu.edu.cn



* 3036 -

WA @A LS TR

50 %

- X38 S88Mm

> —_— Z
_ATKY X300 SPhm ==e PC-SEM & oz

B 1 #4& V-5Al 1 V-5ATB 44 SEM IR
Fig.1 SEM images of as-cast VV-5Al (a, b) and V-5ATB (c, d) alloys
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Fig.2 XRD patterns of as-cast V-5Al and V-5ATB alloys
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Fig.3 TEM bright field image TiB and its SAED pattern
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Fig.4 Microhardness of as-cast V-5Al and V-5ATB alloys
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Table 1 XRD 260 peak values, lattice constant and grain size
corresponding to crystal plane (211) of XRD patterns
for pure V, V-5Al alloy and the Vss of V-5ATB alloy

Alloys 20/(9 Lattice constant, a/nm  Grain size/um
Pure V 77.08 0.30283 -
V-5Al 76.60 0.30442 1201

Vss of V.5ATB  76.56 0.30457 326
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Effect of Al-5Ti-1B Grain Refiner on Microstructure and Hardness of V-Al Alloys
for Hydrogen Separation

Jiang Peng"?, Huang Huanchao', Ren Wenyue®, Song Guangsheng?, Liu Hui', Pan Haijun?, Zhang Yi'

(1. School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China)

(2. School of Materials Science and Engineering, Anhui University of Technology, Maanshan 243002, China)

Abstract: 5wt% Al and 5wt% Al-5Ti-1B (ATB) master alloy (grain refiner) were added into pure V to form V-5Al and V-5ATB alloy ingots by

arc melting. Optical microscope (OM), scanning electron microscopy (SEM), X-ray diffraction (XRD), transmission electron microscopy (TEM)

and microhardness tester were used to analyze the microstructure and hardness variation of V-Al alloy before and after grain refinement. The results

show that the grain size of V-5ATB alloy decreases obviously due to the precipitation of long needle-like second phases TiB. Compared with V-5Al

alloy, the hardness of V-5ATB alloy increases due to strengthening effect of solid solution, fine grain and hard TiB phase.

Key words: hydrogen separation; VV-Al alloy membranes; grain refinement; microstructure; hardness
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