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Fig.1 Schematic of the water-cooling Cu-mold (a) in arc-melting

furnace and samples cutting (b) of VssTizNi;s alloy

Wro A BRI B A S A ) R AR, DA 5 4)
FH AR 5 B (AR R 43 50 o WFF 40 R FM-800
RO WA R RE T &, I 4.9 N 2qig, I )R
FF15 s WEREREM N TE G A SIAM. K
FERAE 10 AN Eds AT I B HOP 3945 .

B UrE G A PR DR LA 2 30 mm (1) 5]
JARFE S, BB, IR S R i 10 s S5
JRON CBEH, A58 75 BE YENL IS UE 100 s, BOH IR
BB R AL, HAREE S AR BE I AR R T
(R0 il 5 AL, G DR VAR IR AN R 124
100 nm JE[) Pd . 7 400 CHH K4 1F F IR & 4
B ER Do MR FE T, BN 90%H,+
10%CO, W&k, K1k 0.6 MPa, “i#HEE 200
mL/min. &M A 200 mL/min &R W3 SAER
AU R A s, DA B IEE
H J (mol/(m™s)), mAIHHBIER & Btk

RER A R AR A NG B U R, Tl R
CO, AT ERAHIN -

2 ZER5118

2.1 VssTizNis & & $55¢ BRLALR

B2 e S aee T X(EED. M XT3 B X
(R = H A fe 2 B AL gUs . MR AT LG H,
T. M fl B X2 Ak A2, HA A e b
i [ DRI B, A5 i R 2 T 8 A K A o ) ko
AHFEWT . E 2a nTUAE H, #5 B XA LU — kL
w1 ZIRBR AL 2, AR T T A A B s v B R
MR BEEE B3, A TR, RE R E A, K
J7 EPEANE R (9 2¢0). Kl 3a 4 5545E M X ) SEM &%,
A LA 6T 2L 2P BT AR AR 2 ool ot ) kB A

M 3 () EDS KA1 4 () XRD i a] LLA>#r
38): 1 3a TR AR Tiv Ni TV S
& CV(Ti, NDEEA, HEAMARh NiTi Al GEF VIR
T, H KRG NITL M GEFF VIR, BT
53 IE YR VissTisoNiys £ 40 e ] I - ] 57 1 544 108
FEREAAT KR, 5340 V4 TE T RN 18 A,
PIRCIRTET VT, Ni)KE [ AR 25 S0 e, 8] I iR -1
i) J&) FELVBORE PPoE H o B0 s S T T B NT
HINITi, A P 0 R b A e, TE sl 2 s
PR s IR 2L 21
2.2 ARNEREMEERBHERAF M

B 2 & ARSI BE H, AR
PRIV B DX IR RS ot R S R T S A0 A A A /N
ik HLJ7 W MR R WA S TvA B RN B T X,
YRS R R) B A B XK . S) AME AR RN,
LIS MR 1K) VssTizoNiys 75 4 1 VT, Ni)[E A4 16 )
SPRNHEAL RN B X E] T X B2 A Wi K 1

FIFH B R 43 W KPR I s e 3 AL AL 4
n R d URRE S TR AR VT, N AR )
PRER B (VEVss, & FRAS AR

Bl 2 VssTisNins &5 5 1 412

Fig.2 Microstructures of VssTizNis alloy ingot: (a) bottom, (b) middle, and (c) top
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Fig.3 SEM image (a) and EDS spectra of area 1 (b), area 2 (c), area 3 (d) for VssTizNi;s alloy ingot (middle position)
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Fig.4 XRD patterns for three positions of VssTizNi;s alloy ingot
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Fig.7 Curves of the hydrogen permeability as a function of

time for B, M, and T samples
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Fig.8 Relation curves between the volume fraction of the V(Ti, Ni) solid solution and hydrogen permeability at 400 C

using three methods to fit: (a, b) exponential and (c) linear
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Effect of Cooling Rate on Microstructures and Properties
of the Multiphase V-Ti-Ni Alloys for Hydrogen Purifying

Jiang Peng', Yuan Tongxin', Yu Yandong®
(1. Changzhou University, Changzhou 213164, China)
(2. Harbin University of Science and Technology, Harbin 150040, China)

Abstract: Effect of cooling rate on microstructures, hardness and hydrogen permeation properties of VssTi3;Nijs alloys was investigated.
The results indicate that the microstructures of the alloy consist of V(Ti, Ni) solid solution and NiTi and NiTi, compounds. The cooling
rate has significant effects on the microstructures and properties of VssTizoNi;s alloys. The volume fraction of V(Ti, Ni) solid solution and
second dendrite arm width and spacing decrease with increasing in cooling rate. The hardness value increases with increasing cooling rate,
but hydrogen permeability decreases. The hydrogen permeability of VssTisoNijs alloy at 400 °C presents a linear relationship with the
volume fraction of V(Ti, Ni) solid solution. The hydrogen permeability is not only related to the volume fraction of V(Ti, Ni) solid
solution, but also to the content of Ti and Ni and the volume of phase boundaries in VssTi3Ni;s alloy.
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