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Computer Simulation and Analysis of the Isothermal Formation
of Vane-integrated Disk
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(1. Special Steel Branch,Baoshan Iron & Steel Co. ,Ltd. ,Shanghai 200940, China;
2. Shanghai Jiaotong University , Shanghai 200030, China )

Abstract ; The formation of vane-integrated disk used in high-pressure compressor of turbine engine
is simulated and analyzed with the finite element method (FEM) on the platform of software DEFORM
3D. With proper computer models and careful analysis of the simulated result,the blank is modified as the
shape of being thin in the middle and thick in circumference, and the optimum size is given. Moreover,
according to the simulation results, probable defects during the formation and their positions are predicted
and suggestions are presented,which plays an active role of guidance for practical forging.
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Fig.1 A geometrical model of

a vane-integrated disk forging
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Fig.2 Flow stresses of forgings at deformation temperature
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Fig.3 Blank drawing of the

vane-integrated disk for forging
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Fig.4 Metal flow direction and velocity distribution

in a longitudinal section of a forging
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Fig.5 Curves of stroke versus time(a)
and load versus time(b)

during the formation of different blanks
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Fig.6 Some metal flow directions in

vane section of forgings
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Fig.7 Distance between the forging surfaces and the

upper die (a) and the lower die (b) after deformation
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Fig.8 Probable foldings at the

outer fringe of the forging spoke
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Table 3 Mechanical properties of the extra — large turbines disk of GH2674 alloy
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MPa MPa % % J C MPa h mm
— % 440 — 0053 ®5% 1 050 785 24.0 36.5 96 550 670 > 101 3.44
$2118 %% 1 060 760 25.0 41.5 80 550 670 > 101 3.52
t /% o 440 - 0072 B % 1 080 740 25.0 42.5 86 550 670 > 101 3.60
$2038 %% 1 030 750 24.0 36.0 94 550 670 >101 3.52
R 440 - 0073 w% 1 090 730 28.0 43.5 143 550 670 >101 3.44
$1916 ® 1030 765 25.5 36.5 130 550 670 > 101 3.52
=% 440 - 0082 0% 1 020 710 26.5 33.5 65 550 670 > 101 3.44
$1948 w8 1070 730 26.0 38.5 98 550 670 >101 3.48
% & 440 - 0014 w8 1 010 735 27.0 41.5 100 550 670 >101 3.52
$1848 wi% 1 000 725 26.5 45 92 550 670 >101 3.52
- % L4 =930 =610 =16 =20 =139 550 670 ~100 3.30
W =830 =610 =8 =10 ~3.70
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Fig.9 A factual forging
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