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Fig. 1 Billet geometry used in modelling
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Fig. 3 Morphology of d 510 mm disc forged by general die method

*=1

A5 YRR I SR B I 1 XU e A I ) A e

Table 1 M echanical properties of duakproperty disc prepared by

isothermal and nomrisothermal die forging

Room temperature 500 C 520 C
Locations fn":;‘i‘gg UTS 0.2YS El RA UTS 0.2YS El RA UTS 0.2YS El RA
/MPa /MPa /% /% /Mpa [/Mpa /% /% [/MPa [/MPa /% /%
Isotherm 1051.0 980.0 15.4 36.5 685.0 20.4 56.5 . .
(d 420 mm) 1060.0 988.0 14.0 36.5 680.0" 20.4° 54
Rim
Nomrisotherm  1055.9 940.8 14.8 23.6 740.6 527.5 18.0 51.2 728.7 524.8 18.4 53.7
(d 510 mm) 1038.0 905.0 14.4 23.6 755.8 542.8 15.6 51.1 726.1 511.3 18.0 53.5
Lotk 1069.0 1020.0 15.4 36.5 710.0 14.8 48.5
OLISLI 1087.0 1030.0 15.4 36.5 720.0 16.0 36.5
Core
Norisoth 1081.6 993.6 16.8 34.9 752.8 555.7 16.0 54.0 725.8 513.4 21.2 59.2
Orrisotherm — 1058.4  961.3 13.6 25.7 773.5 570.6 18.4 53.9 728.7 509.6 19.2 59.0
* Experiment data at 530 C
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Fig. 4 Microstructures of preform

(a) —Core; (b) —Rim region
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Fig. 5 Deformation scheme of a bar in

net shape microstructure

(a) —Before deformation; (b) —After deformation
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Fig. 6 Microstructure of deformed billet with

net shape after water cooling
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Forging mechanism of two-phase Ti-alloy

compressor disc with dual property
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[ Abstract] The mechanism of forging a dual property compressor disc using two-phase titanium alloy was studied. In order to fabri-

cate the dualproperty compressor disc, the microstructure of billet must be changed to martensite through forging in a+ B two phase

region and heating in B phase region, followed by water cooling. According to the requirement of microstructure on different locations

of the disc due to great temperature and stress gradients under given conditions, the deformation extent and the size of billet were de-

signed. TC11 Tralloy dual property compressor disc of d 420 mm and d 510 mm were forged by isothermal ,

or conventional die

forging method. The disc core is of equiaxed microstructure with high strength, ductility and low-cycle fatigue life and the rim is of

net microstructure with high resistance to high temperature creep and high fracture toughness.

[ Key words]: TC11 Ti alloy; dualproperty compressor disc; forging;

deformation mechanism
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