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ABSTRACT Carbon additions greater than 0.17% produce carbide precipitation in the microstructure
of Ti-5.6Al-4.85n—2Zr—1Mo-0.35Si—-0.7Nd titanium alloy. During recrystallization in the o+ 3 phase field,
carbon localizes in the primary a(ay) phase, resulting in that carbide particles preferentially form from the
B grains of bimodal microstructure and its volume fraction is determined by that of the «,. Precipitates
of carbide during ( annealing are distributed on the prior 3 grain boundaries or within the grain, and an
obvious g grain refinement was observed due to the grain—boundary pinning effect of carbide. The ratio
of pinned 3 grain size (D) to carbide particle size (d) was found to be proportional to f~1/3, the volume
fraction of carbide. The o’ or « plate sizes increased because of the carbon addition. Carbon solubility in
the phases concerned is closely related to the variation of mechanical properties.
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Table 1 Contents of interstitial elements (mass
fraction, %) and o + 3/—transus (5;) tem-

perature of the experimental alloys

Interstitial content

Alloy

C O N B/ C
Base 0.01 0.07 0.01 1020
A-1 0.06 0.07 0.01 1045
A-2 0.09 0.10 0.02 1095
A-3 0.17 0.10 0.02 1125
A4 0.23 0.10 0.02 1145
A-5 0.32 0.10 0.03 1175
A-6 0.43 0.10 0.02 1145
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Fig.1 As—forged microstructure of the base alloy

showing equiaxed « and intergrannular [
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Fig.2 SEM micrographs showing the formation of
carbide as a function of a;, volume percent-
age in the A-5 alloy: (a) 70% ap (1010 C/1
h/WQ); (b) 10% (1165 ‘C/1 h/WQ); (c) 0%
(1190 T/1 h/WQ)
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Table 2 Compositions of the carbide in the A—6 al-

loys (mass fraction, %)

Al Sn Zr Mo Si Ti
As—cast alloy  0.78 3.98 3.29 0.21 0.14 91.60

As—forged alloy
1160 C/1 h/WQ 1.07 4.12 2.14 0.51 0.11 92.05
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Fig.3 Variation of the volume percentage of carbide
with that of the primary « of alloys contain-
ing different carbon contents in the water—

quenched condition
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Fig.4 Lamellar grain size as a function of carbon

content in the Ti—60 alloys

o PRI T BRI ETFLAVE FT 88 TR ik A
EEBRR, A IR ARN, HE&E o K
K. X ds FAE A R FIRE FaEE, &7 L
R TCR MR POE Y By 25 1.

Zener"U) $5 H T 55 AR dR R K /N RE R
RIS AR5 fh VR 2 FEALAY, 55t kL
ER D FEMNTERdREERSE fBIRA
D4 Zener BRI A BB ~F — 89 B8
T AE, P HadE T8 AR A B /N AR .
J& KA NI Zener BLIRIHEAT T BEAFYH Y A0 FE, 48 H
TS B AR S T I 58 AR R R A R R ST Y
somp 12714 S BTSRRI Al DL T 40 %:finﬂ He
k. n HEK. Srolovitz'? ZH Monte Carlo Bifll 5
VA HERRTPE] D= JES AR, Y
AL (AT BE 55 dior ROT A 24 B AR A B i, b
MR AR i A ey AERED LA BAE R R,



436 BBk B

I ¢ 21%

5 [Be+15 CTHALHL 1 h /KESE Ti-60 FarIHH
Fig.5 SEM images of the A-3 (a), A-4 (b), A-5 (c), and A-6 (d) alloys after heat treatment at G;+15

C for 1 h followed by water quenching showing grain refinement due to carbide grain—boundary—

pinning effect
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Fig.6 Relationship between carbide particle size nor-
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tion of carbide. Experimental data are also

shown for comparison
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