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Influence of hot deformation temperature on microstructure
and mechanical properties of TC18 alloy

SHA Arxue, LI Xing-wu, WANG Qing-ru, PAO Ru-qiang
(Beijing Institute of Aeronautical Materials, Beijng 100095, China)

Abstract: The influence of die forging temperature ( changing from ts— 25 C to ts+ 20 'C) on microstructure and
mechanical properties such as tensile, impact and fracture toughness are studied when the other parameters kept
consistent. The results show that ultimate strength of TC18(Tr5AF5Mo-5V-1Cr-1Fe) alloy remains at about 1200
MPa when the die forging temperature increases. The ductility, impact property and fracture toughness are sensitive
with the variety of die forging temperature. When deforming in &B field, bimodel structure can be obtained. Ductili-
ty and impact toughness of the alloy are relatively high, but the fracture toughness is relatively low. Under this con-
dition, the value of reduction of area and axu are over 40% and 40 J/ cm?, respectively; Kic is lower than 50 MPa *

m"?. When deforming in Bfield, lamellar structure can be obtained. The fracture toughness is relatively high, but

ductility and impact toughness are lower than aB field deforming. Under this condition, K1 is over 50 MPa * m"?,
the value of reduction of area and axu are over 20% and 25 J/ cm®, respectively. When deforming near beta transition
point, it may lead to the uncertainty of microstructure and properties of T C18 alloy.
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Table 1 Heating temperature of die forging

First heating Second heating

T echnology

temperature temperature
A 18— 25 C
B ts— 10 C
18— 25 C
C g+ 5 C
D 18+ 20 C
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Fig. 1 Microstructures of TC18 alloy at different die forging temperatures
(8) —ts— 25 C; (b) —ts— 10 C; (¢) —ts+ 5 C; (d) —to+ 20 C
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Fig. 2 Mechanical properties of TC18 alloy

at different die forging temperatures
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Fig. 3 Tensile fractographies of TC18 alloy at different die forging temperatures
(a) —ts— 25 C; (b) —ts— 10 C; (¢) —ts+ 5 C; (d) —s+ 20 C

Bl 4 RGBT TC18 Sk & & ii iAW D) SEM T
Fig.4 SEM fractographies of T C18 alloy impact specimens at different die forging temperatures
(a) —ts— 25 C; (b) —t8— 10 C; (c¢) —ts+ 5 C; (d) —ts+ 20 C
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