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Abstract; The microstructure evolution and mechanical properties of Ti-3Al-5Mo-4Cr-2Zr-1Fe alloy after solution
aging treatment were studied. The results show that after solution at different temperatures and then aging at 540 °C ,
with the increase of solution temperature, the primary o phase strip becomes shorter and coarser, the volume fraction of
primary « phase decreases and acicular secondary a phase increases, the strength of Ti-35421 alloy increases, and
the plasticity and toughness decrease, the number of dimples on the surface of tensile fracture decreases, the size
becomes smaller, and the microholes and voids gradually appear. After solution at 775 “C and aging at different
temperatures, with the increase of aging temperature, the acicular secondary o phase becomes shorter and coarser, the
distance between the secondary « phase increases, the strength of alloy decreases, and the plasticity and toughness
increase, the dimples on the surface of tensile fracture become larger and deeper, the micropores and voids gradually
disappear. When the heat treatment process is 775 “C/1 h/AC +560 °C/16 h/AC, the tensile strength of Ti-35421
alloy is 1125 MPa, the yield strength is 1024 MPa, the elongation is 5. 5% , and the impact absorbing energy is 36.3 J,
the alloy can achieve a good strength, plasticity and toughness match.
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Fig. 1  Original microstructure of Ti-35421 alloy bar

MERAS Ti-35421 & A F IO, 20 1T
#4515 mm x 15 mm x 85 mm fYH7iHEREL, 8 mm
x 12 mm x 60 mm ) i BB $p20 mm x 10 mm [y

SAHERL, SRR 1 PR T8 07 S04 7 [ i
AL B K PR S A BRI TR 5 mm x
80 mmAFRIRPIHHAAE . 7.5 mm x 10 mm x 55 mm [
iR EE (U P I) I 10 mm x 8 mm [ 4 AR
SHIRFEL AP AUT S . MU, 78 HF + HNO,
+H,OCIRFRLL 2y 1:2:50) FFph il rh itk 2 s, SR H]
ZEISS St i U5 F JSM-7900F 437 % 5 4 i 1

BB (SEM) #E47 B R SV %5, 4% I/ GB/T
228. 12010 mAA et fifiikys 55 1 o &

M 7 k) #F CMTS305 ML+ 7 ag il gl L b4 =
e VAR I8 W [ /1 M VA 5 G O BN 1 933
(Ry,) KR (A) KW R (Z) . 4% 8 GB/T
2292020 4 J& 1 H} B b 42 R o o 56 O i) 7E
JBGDS-300 ppifi il ge Al b 47 2 i vh s a5,
) KU, .

R1 Ti-35421 GEHIER RN IEEI E

Table 1 ~ Solution aging treatment processes of Ti-35421 alloy

No. Solution aging treatment

HT1 725 °C/1 h/AC

HT2 750 °C/1 h/AC

HT3 775 °C/1 h/AC

HT4 800 C/1 h/AC

HTS 775 °C/3 h/AC

HT6 775 C/6 h/AC

HT7 725 C/1 h/AC +540 °C/16 h/AC
HTS8 750 C/1 h/AC +540 °C/16 h/AC
HT9 775 °C/1 h/AC +540 C/16 h/AC
HT10 800 C/1 h/AC +540 °C/16 h/AC
HT11 775 °C/1 h/AC +520 C/16 h/AC
HT12 775 °C/1 h/AC +560 “C/16 h/AC
HT13 775 C/1 h/AC +580 °C/16 h/AC
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Fig.2  Metallographs of Ti-35421 alloy after solution treated at different temperatures ;
(a) 725 C; (b) 750 °C; (c) 775 °C; (d) 800 C
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Fig. 3  Metallographs of Ti-35421 alloy solution treated at 775 C for different time: (a) 1 h; (b) 3 h; (¢) 6 h
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Fig. 4 SEM microstructures of Ti-35421 alloy after solution treated at different temperatures for 1 h and aged at 540 C ;
(a) 725 C; (b) 750 C; (c) 775 C; (d) 800 C
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Fig. 5 SEM microstructures of Ti-35421 alloy after solution treated at 775 “C for 1 h and aged at different temperatures ;
(a) 520 C; (b) 540 C; (c) 560 C; (d) 580 C
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Table 2 Impact absorbing energy of Ti-35421 alloy after different

solution aging treatment

No. HT7 HT8 HT9 HTI0 HT11 HTI2 HTI3

KU,/) 42 23 22 13 22 36.3 41.8
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Fig. 6 Tensile properties of Ti-35421 alloy after solution treated
at different temperatures and aged at 540 “C
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Fig. 7 Tensile properties of Ti-35421 alloy after solution treated

at 775 °C and aged at different temperatures
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Fig. 8 SEM photographs of tensile fracture of Ti-35421 alloy

after solution treated at different temperatures for
1 h and aged at 540 °C; (a) 725 °C; (b) 750 C;
(e¢) 775 C; (d) 800 C
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Fig. 9 SEM photographs of tensile fracture of Ti-35421 alloy
after solution treated at 775 C for 1 h and aged at
different temperatures: (a) 520 C; (b) 540 C;
(¢) 560 C; (d) 580 C
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