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ABSTRACT By using X-ray diffraction the phase composition, variation of lattice constant and
hydrogen absorption properties of pure Ti and five Ti-Mo binary alloys, namely Ti-5, 10, 20, 30
and 40Mo (mass fraction, %) were tested. The results reveal that the single fcc § phase hydride
(Ti(1_z)Mo.H, 97) formed after saturated hydrogenation of five Ti-Mo binary alloys. The lattice
constant of the § phase rises with increasing Mo content and reaches the maximum value when Mo
content is about 10%, then drops with more increasing Mo content. While the lattice constant of bcc
B Ti-Mo alloy decreases with increasing Mo content. The equilibrium pressure of hydride at room
temperature increases gradually with increasing Mo content. But the tendency is not obvious when
the Mo content is below 10%. The discussion was made about the above phenomenon based on related
results derived from the first—principles calculation.
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RS ERTEE, A SRR REERARTER A
BRETY K, XHHEHTRA R ZR%E 8. Mo 2 Ti
W3R 0 HRETE, THMMAKIEERE Tig o — 8
HAEEBE. M Ti-Mo #&MTPHHEE, HEBMAR
A a(hcp)+B(bcc). Mo £ a #HPEHEE/T 0.4%.
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Ti(Mo)-H k ZpAtE, HEEARSELEGHRT, FF
FEE e EmERAEmA.

AR T AE Mo &8 Ti-Mo §4 R EAEME
EARE R RIS, R ER EE =R F A
TERNTEHEAERREE (FIALER) FrErEa.

1 ZLRBE

SeRHEE I 99.99% i RIS 99% 4B
FEaEn, ARESEIIPEE PRNEREEERT
51073 Pa, UESAHSHE 3.5x10* Pa. fEtfdfE$
FELARE 1Bt R, SR 3 E. SEEE 90T, &
SRR TFHITT 100 h (s BE =%,

8 A Rigaku D/max-tA H| X SHERATHENHT Ti-
Mo && RHSMaLE, CuK, B4, BERE
100 kV, & 100 mA, A BAEAEMITHEERS
k. Ti-Mo &&#& AT, S HHRR.

Ti-Mo &8 P-C-T MARESHEZEREFHIT.

BRABARER AN, HRU AR BERR ZR N

B AEHRBETWE 107°Pa BH. WERKGE—F
REATITHN=4EEE 1T, FERE T RN
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2.1 Ti-Mo €&84&4

5 FREEn X SRmeHEE R TE 1. Ti-5%Mo #
Ti-10Mo §4&H o + 8 XH%#H), =¥ Ti-20Mo #&
HEOILT B A BB X FERATS TR 8 AHR &%
HHEE Mo & BAEINMMMEREEARHERXR, WHE 2
FR (s Ti S50 AR 0-Ti s ©). X
Mo 8 M 20% A&3) 40% B, sLRE ¥ 0.3273 nm
#/hE| 0.3237 nm, k&N 1.1%.
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Fig.1 X-ray diffraction spectra of Ti-5, 10, 20, 30, 40Mo
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2.2 TiMo &8 RE ML

221 R#E P-C-T vigk B3 R THMEN
5 # Ti-Mo &&Maitksy P-C-T #hsR. HFEIRET
(400 C)Ti-Mo £&&MRE P-C AR LEWME 4a
fw, B Mo BN, 44N RETEERE IS,
P-C & FEmiis. EXTREEM TSNS, RER
ENRIAXEREFT, Ti-Mo 5&MREVHEERS
B ABREEERE, b P-C-T IEXRENHEMN
FE&WEE. 4 Ti g P-C-T KN EREFWIHE, H
FERATEESFN Ti-H HEF o+ 8 # 8+ 0 X
HIX.

KT HE Mo & &x Ti-Mo §4&ZRTHENE
W, ADEHEREFEN H/M ~1 HeREE N AT
EH, H Inp—103/T £k (@ 4b) #M4EK74E Ti-5, 10,
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R, R 1 F5H T LR EIMER SR Z B T
SEERSCE . TEY, & Mo &F#:T 10% A,
T ERE Mo & B A A K #a 10% S mE
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IRV E .

HiE Van’t Hoff 24x:

p _2AH 2AS
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AR HELE UM AH FAUE AS, ZRITE 2.

MEHLIEFEF), Ti-5Mo 1 Ti-10Mo KW & KN
#73F AH SaigkE -y 1.0 B ERERE. md’ Ti
et Hh 1.0 #0 1.58 uddy AH {HHELRK. Ti-
20Mo #1 Ti-30Mo HIRERNEE AH HE2E T,
0% Ti-5Mo —¥. AH RBTE5&EAER,
RS, & Mo S&FKEF 20% 2o, 4E&FTEEM
SRR ANBEE.
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Fig.3 P-C-T curves of pure Ti and Ti-5Mo (a), Ti-10Mo (b), Ti-20Mo (c), Ti-30Mo (d) and Ti-40Mo (e) alloys

2.2.2 Ti-Mo &4 £4u4hdgsEHy 5 Fs Ti-Mo
EREEMELN X HEMiErTE 5a. Ti-Mo &
SERIEAE, RALEE H/M ~1.9, BT Lixg
—HELL AR 6 S 0 MRS EREE Mo &
BAREEEN, 47 10%Mo SRIHREZBRE/D. HR
B 5b Frx, % Mo & & 03m3| 10% t, A
SAL B R E R 0.4440 nm ¥0F)] 0.4471 nm,
B H 0.5%, M4 Mo & & 10% izl 40% &,
§ SR SR S8 E 0.4471 nm &3] 0.4428 nm,
BIRE N 1.0%. & Mo Mg S s KBRS &
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ER N — B H AT

3

fik Mo HEAR, Ti-Mo §&MZERARNTLIEL
a+ G HEEENE, WATLRLITE 4 ME SR E.
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BEES/NETFEEH Mo MMASHE [ M
TiMo E#HAIE B EHERTE/DNEE GERY. M T
(TiMo)H; o7 S RBEHEEE Mo EBA 10% £H
WA —REEX L. FIEEE ML ETTE Til, &
AYMpE—FETE T B Zitaxe, 44
HEYH T ESBERSSETROENIRE T RE2M
%, 4d SEITRAHME 3d Bt ExRAR el
BEZH MBI BERNESRSERETRMELXR
RPHTEREE RS KT ARSIy, X—ITRER M
B TS Mo ERKA Ti-Mo &€& % ¥ EUY gLk
R, FRHBHIM TR Nb, Zr 58 Y WaEx&4&8i
YR EREERNKIER. TERMEZL Mo K1EHR
T, RERETREY, RO THERTFEEE/M
Mo HEE&FEHME, RPBRNEHET EFHAAL

Mo #y#sin7E TiHz R RZAHINT Mo-H £F1 Mo-
Ti g, SESEFHREENRSZ Mo-H 3:MEmt
ZETFHERE®R. BETHE, Mo 5 H fri@naT
KT Ti-H 8/F. "JLIHAKN Mo MM TR RE H
ettt V&S ENNER, XTLUARERETR
RE%. TEERTAEH, Mo #mAfE (TiMo)H, #i
FIEBEH M, I RBRESEIRES. X—ARELR
FWBE TIEE, TEHAYEHE—E 3.

mRELEEHEHEGETES Ti KR+ HET
ZEM L RREA R, S ERBRTHESH
P, WA RETERIE R SV & A B EotH 4 B F
RS (FALR) FHRENFT R SE.
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(1) 5 #Asr Ti-Mo & EEMRE/EHBR T 88

—8E LI 6 AHEAD (Tii-Moz)Hior. S
s R R Mo SRR MMES, £ 10%Mo &
BAKBKE, Mo SE4GEMM, NERMKEY, ik
L3rF B A8 TiMo & # B H %kE Mo & &M
EfRER.

(2) EAERAFRIT 10%Mo B, FE&SUPHE
B EEEINAK, 83 10%Mo fEHiEER, {EAHR
¥, Mo &&H 20% HERBFHEENEMK. HHEET
SERYE AH WBETE Mo KT 10% #ET 20%
XA KA ERFRRR L.

(3) B P TRA Ti-H kR may 55— FEitH
FRULISHFHERE Mo SERER SRR T
RwAARER, UKk Mo S BMREFHEMEE¥E
RER .
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