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ABSTRACT Based on the crystal structure characteristics and the relationship of atom coordination
in the basic units of a phase and 8 phase in the titanium alloy, the annealing and quenching critical cell
coefficients, Cli\f and szl are defined, which can judge the stable ability of the § stable element. The
stable ability is different under different heat treatments, and this difference is related to the electron
status of atom outer layer and atom percent /. That means the lager the C/ and C, the strenger
the stable ability of the 3 stable element M. Furthermore, the lager the Yz, SCM and ZC}Y, the
more the volume fraction of 4 phase at room temperature. In this work, a method was proposed to
calculate the volume fractions of the a phase and § phase in titanium alloys annealed and quenched on
the basis of the obtained Cl% , C’IJ{‘;I and z, the calculated values are consistent with the experimental
values.
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SERKTHET 15.9% B, FRICRETER 2 6 fHH
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Table 1 Values of w{(VI, M C’IJ(\;I and Clﬁ\;[ of common 3 stable elements

k

Parameter Alloying element
Mo \ Nb Ta Mn Fe Cr Co Cu Ni w
wﬂd 11 14.90 28.40 40 6.50 5 6.50 7 13 9 22
(mass fraction, %)
acf{w 5.82 14.15 16.99 15.02 5.72 4.32 6.03 5.77 10.15 7.48 6.86
(atomic fraction, %)
C’fx[ 2.14 0.39 0 0 2.45 3.58 2.29 2.40 0.87 1.61 1.07

cM 759 253 1.94 2.33

7.74 10.57 7.29 7.67 3.93 5.68 6.29
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VP = [(2.14+1) x2.53+(0.39+1) x 4.76 4+ (3.58 + 1) x
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% 2 45 TR KSHIE A Ti-5AL-5V-5Mo-1Cr—
1Fe-1.7Sn-2.5Zr(BT37) 8 4k &4+ B #aE 5t Z V, Mo,
Cr, Fe REFRER B AR EL

MR 2 AN, BAEST, BT37 a4 8 Mk
U ECR 43.20%, MAAS TEITRIRERER 6 Mk
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Table 2 Calculated results of the volume fractions of (-
phase in Ti-5A1-5V-5Mo—-1Cr—1Fe—-1.7Sn-2.5Zr al-
loy (BT37) annealed and queneched

Element Content Unit Volume fraction, %

Mass Atomic cell

Annealed Quenched

fraction fraction

% %
Mo 5 2.53 pB—(Ti, Mo)  5.06 5.06
B-Ti 10.82 38.40
Y% 5 476  B—(Ti, V)  9.52 9.52
B-Ti 3.72 24.08
Fe 1 0.87 pB—(Ti, Fe) 1.74 1.74
B-Ti 6.22 18.40
Cr 1 0.93 B—(Ti, Cr) 1.86 1.86
B-Ti 4.26 13.56

PR ME T T 100%. x&E itiAXhgrs
s PRI BT, e 0-Ti EHREE T,
FEG SRS M08/ 6 RETRN S & A0t
SrZthEy o F B AR IARFA AN BORIB TS (5718) MK
(K7) FEOLA AT %L, SRR G SRR EIR 6 FHRY R
MBI BERAE SRR 80 BE A AN R, SEBR 5 4
PP AF A PR AR O AE 20 H A o IMELR R KA 2 TR AR AL
2.3 HEERSHH

3 ST ILRE WA &R K ERAHE %L
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ik [16] $5 i, Ti-5Al-5V-5Mo—-1Cr-1Fe(BT22)
HEIBICRETHHR T EEEERBAEN o« MM
B, HF 3 BHRMFT. %G SR JCRE TE ARG
BERsREE K. Ti-5A1-5V-5Mo-1Cr-1Fe-1.7Sn—
2.5Zr(BT37) 44 U7 Stk 5 5 T 4 B 38 J 0 AR AT
Hit BT22 & afHileh s &, MRk G SHAMMERRR
F, WP T HEWM R o F1 B AREUR RBOR SR & &

& 3 JLMERESMN Ks HM o, B MBI %L
Table 3 Values of Kg and volume fractions of « and 3 phases

in some titanium alloys

Nominal composition  Kg V* Vt'B Ve VZ'B

of alloys % % % %
Ti—32Mo 291 0 100 0 100
Ti—6.8Mo—4.5Fe-1.5A1 1.52 41.72 58.28 0 100
Ti-5A1-5V-5Mo—-1Cr-1Fe 1.14 57.80 42.20 0 100
Ti-5A1-5V-5Mo— 1.14 56.80 43. 20 O 100

1Cr—1Fe—-1.7Sn—2.5Zr
Ti-10V-2Fe-3Al1
Ti-6Al-4V

1.07 58.70 41.30 O 100

0.27 90 10 74.57 25.43
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