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Research progress of isothermal precision forging technology
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Abstract: The isothermal forging of difficult-to-deformation materials is one of the advanced hot working processes in
the world. From our research and the application of achievements, the research progresses of isothermal forging
technology of titanium alloys from simple disks to complicated structure components, from medium and small-sized
forgings to large and whole ones from homogeneous forgings to functionally graded forgings were introduced and
analyzed. Finally, the future trend and development of isothermal forging technology were discussed.
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Fig.1 Flow stress—strain curves at different temperatures and

strain rates: (a) 850 'C; (b) 960 'C
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Table 1 Mechanical properties of Ti-1023 precise forgings at room temperature

Item Orientation oy/MPa 0p/MPa 0/% wl% Kic/ (MPa‘mml/ 2)
1180 1150 12 46
Longitudinal
. 1170 1140 11 57 61.8
Billet
1160 1120 7.8 31 61.0
Transverse
1210 1160 6.5 31
1220 1150 11 44
Longitudinal
1230 1160 12 47
Precise forging -
1230 1180 11 47
Transverse
1230 1170 11 47
Technical standard /" =1105 =1035 8/6 15/10 =60 (T-L)

1) L presents longtitudinal; T presents transverse.
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Photos of isothermal forging of large and whole
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Table 2 Mechanical properties of TA15 isothermal die forging
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Sampling Room temperature 500 °C Fracture toughness,
direction G MPa  0y,/MPa 8% % o oyMPa  7/h Kic/(MPa'm'™?)
- 1 050 960 16 37 53 675 =51 88.6
1 050 960 14 36 48 715 =51 89.9
L 1 050 945 15 33 55
1 050 955 14 34 55
975 895 15 40
H
990 905 18 41
, >10(T)  =25(T) =40(T)  =635(T) =50(T)
Technical Tested
930—1 130 =855 =8(L) =20(L) =30(L) L
standard (T-L direction)

=7(H)

=16(H)
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Fig.7 TIsothermal forging of TC17 dual property disk
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Fig.8 Microstructures of different positions of TC17 dual property disk: (a) Hub; (b) Rim; (c) Intermediate zone; (d) Blade
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