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Abstract ; In order to simulate the microstructure of heat affected zone of Ti75 alloy welded joint, quenching treatment
in B phase temperature zone was carried out on Ti75 alloy. Then different aging treatments were carried out on the
quenched Ti75 alloy which has a lamellar structure. The effects of aging temperature and aging time on the microstruc-
ture and mechanical properties of the lamellar Ti75 alloy were studied. The results show that the yield strength and
tensile strength of Ti75 alloy decrease with the increase of aging temperature, and the impact toughness decreases first
and then increases with the increase of aging temperature. At lower aging temperature , martensite o' phases are broken
down into dispersive stable o and 8 phases, which result in dispersion strengthening. With the increase of aging
temperature and aging time, the lamellar o phases coalesce and grow up. When it reaches a certain degree, the
softening effect takes the dominant position. The results of fracture analysis show that the quenched fracture surface
presents the quasi cleavage plane feature. With the increase of softening effect during aging, shallow dimples appear on
the cleavage plane and the plasticity increases.
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Table 1  Chemical composition of Ti75 alloy ingot
Ti Al Mo Zr N H C 0 Fe

Bal. 2.87 1.87 2.15 0.005 <0.001 0.0078 0.099 0.176
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Fig. 1  Microstructure of as annealed Ti75 alloy

A SN B AR HLIL A Z R HE R MK,
PV HI R R AE 72 o AHSEBETE R AN, BCR A
980 C/2 h/WC T2 (ic>h HTQ) ¥R k2 Ti75 & 4
A TR b, LIRS R R, KR 2 T
PRI TITS G A R A A7 R E FIAN [] B ]
P s A5 A B

®2 TS GEMNYLETZ
Table 2 Aging treatment process of Ti75 alloy

No. Aging process No. Aging process
HTI 500 C/2 h/AC HT7 650 C/2 h/AC
HT2 500 °C/8 h/AC HT8 650 C/8 h/AC
HT3 550 C./2 h/AC HT9 700 °C/2 h/AC
HT4 550 C/8 h/AC | HTIO 700 °C/8 h/AC
HTS 600 °C/2 h/AC | HTI1 750 °C/2 h/AC
HT6 600 C/8 h/AC | HTI2 750 °C/8 h/AC
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Fig. 2 Microstructure of as-quenched Ti75 alloy
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Fig.3 TEM images of Ti75 alloy after different heat treatments; (a) HTQ; (b) HT2; (c¢) HT4; (d,e) HT8; (f) HTI2
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Table 3 Mechanical properties of Ti75 alloy as-annealed

and as-quenched

State R, ,/MPa R,./MPa  A/% KV,/]
As-annealed 697 786 15.3 55.0
As-quenched 842 996 4.6 46.3
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Fig. 4 Tensile properties of Ti75 alloy after aging treatment

by different processes
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Fig. 5 Impact toughness of Ti75 alloy after aging treatment

by different processes
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Fig. 6 Macro-morphologies of impact fracture surfaces of Ti75
alloy after different heat treatments: (a) HTA; (b) HTQ;
(¢) HT2; (d) HTI12
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Fig. 7 Micro-morphologies of impact fracture surface of Ti75 alloy after different heat treatments

(a) HTA; (b) HTQ; (c¢) HT2; (d) HTI2
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Fig. 8 Micro-morphologies of tensile fracture surface of Ti75 alloy after different heat treatments :
(a) HTA; (b) HTQ; (¢) HT2; (d) HTI2
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