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Original microstructures of the Ti6242 alloys: (a) T alloy
and (b) S alloy

Fig.1
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Table 1 Chemical composition of the two batches of Ti6242 alloys (/%)

Alloy Al Sn Zr Mo Si Fe C Y o N H
T 6.12 2.13 4.18 2.05 0.084 0.02 0.008 <0.004 0.13 0.004 0.0015
S 6.08 1.93 4.09 1.92 0.093 0.019 0.015 <0.0001 0.11 0.073 0.00279
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Fig.2 Morphologies of the a, of T (a~c) and S ( d~f) alloys at different solution temperatures: (a, d) 950 C, (b, ¢) 980 C, and
(c, f) 1005 C
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Fig.3 SEM images of a, recognition employing the count size module of Image-pro software: (a) input image and (b) output image of

primary a being recognized
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Fig.6  Relationships between solution temperature 7 and the

quantity N, of a, grain in alloy T and alloy S
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Table 2 Value of constant in formula (2) for alloy T and alloy S

Alloy Aop/counts Ay/counts-C ! Ay/counts-C ™
T -560413.84 1171.44 -0.61
S -151129.65 325.48 -0.17
Eq=Ngs/Ngo—1 (3)
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Table 3 Value of constant in formula (7) for alloy T and alloy S

Allo By/ B/ B/
Y countsmm? (counts'mm™?)-"C™"  (counts'mm™)-C?
T -1.55%10° 3240.47 -1.69
S -4.18X10° 900.35 -0.47

EEME T pos Do LK E,y SEHLTHK ap
()R 20 R AF AT 70 70 R AE oK, RIS AS TR & S i 41 28
TE S AT HEAT & f X EE A BT o 36 T B8 IR AN b TA iR
G M A, HES) S H O A ) 242
PEBE M B ¢ R H AT B2 .

3.2 Ti6242 & &9 pHEHBIKS 5K EREM

Wb atp PR DXL X TR Ti6242 & 45, 4T
RAAEPAHT SRR ZRIESE, LRTE B AT RS
CEUH M [Moley) 56 &= e, s F2 %
BE B AR B BRI R, 24 [Mo]eq B K — Il S 1H
B AHI KRG e VR AR AR, e B AR ]
(B w) WS, 2.5 WS RER, X—[Mo]e Iidt
HAE 850~800 “C 13k 5 X 1] Py ik £

T F A E AR T 850 “CIN, Tie242 &4 g4
D RSP TEARATN, 7 SR <R 1
SR 2 Il pAHTHEN a A, FT DL 7 R
ANBE H M A HERG 1) pAHRL Y, T o I HE Ry ST
K TEARFIN, 4 A5 Jl 23 58 R HERf w] 5 o DRIt
PLoay, BIRAY « V e G oy A 36k, xS &adh i g
AR o HEAT R e, 1531 800 15 850 “C [ /K G &
G BB W 3 Pros. & RN [Mo]eq (R
Mo &) 734 12.55%F1 9.26%, W& T4 4
2.05% (M3 4 F13 5.

ATLLANIE, BKA a0 RS g e i E
O AR B A KRR e PR A e AR T AR A
[l o ANRIZETNER G S0t N1 B A e o3 fribvu i, 4t
SR 2 B [Mo) W2 ST R, HH [Mo]e /N T
10 1 o 3T a Kl o3 ZRERA AE B FRAH X K VI
KA [RAERHAR . [ Moo HIT 10 I, B AHER E 1
Hon, K SE AT LOEAS B AH I 25 R T U0 B 2 =0

F4 8005850 CRIBTFEHFMHT Tie242 S pHEMHKS
Table 4 Chemical composition of # phase at 800 and 850 C

under a & f phase equilibrium condition (/%)

Temperature/'C Al Sn Mo Zr

800 2.659077 2.737615 12.54962 7.251077

850 2.144889 2.638889 9.263556 6.94
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Table 5 Range of [Mo]., for different types of Ti alloys
[Mo]eq, 0/%

[40,41]

Type of Ti alloy

a 0
Near a 2~2.5
a+p 2.5~10
Metastable S >10
Stable S >30
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Fine Analysis of Microstructure Evolution of Ti6242 Alloy

Zhou Yi'?, Cao Jingxia"?, Sui Nan'?, Zhang Mingda'?, Tan Qiming'?, Ding Jianshan'?, Huang Xu'?
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)
(2. AECC Key Laboratory of Advanced Titanium Alloys, Beijing 100095, China)

Abstract: Microstructure characterization and evolution analysis of Ti6242 alloy with equiaxed microstructure were studied by optical and
scanning electronic microscopes, combining with image processing software. The origin alloy was processed under different heat
treatments. Four parameters, including volume fraction V,, size D,, distribution density p, and degree of aggregation E,, were used to
accurately describe the characteristics and evolution process of the equiaxed primary a phase. It is found that V,, D,, p, and E, all decrease
with the increase of the solution temperature 7, and the relationships of V, vs. T and p, vs. T satisfy the linear and parabolic law,
respectively. The declining rate of V, increases with the 7" arising and decreases with time prolonging. With the ¥, dropping, the content of
element Al in S phase increases, while the content of Sn, Zr, and Mo decreases; the difference of the content of the four alloying elements
in § and a phase becomes smaller. At 850 and 800 °C, the [Mo].q of S phase is in the [Mo].q range of a+f and metastable § alloy type,
respectively. After being quenched in water, the f phase shows martensitic transformation at 850 °C while it retains metastable f phase at
800 °C.
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