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Forging Process in Electro-hydraulic Hammer of GH901 Turbine Disk
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ABSTRACT: The work aims to study the forming process of GH901 turbine disk forging. The finite element software Simu-
fact-2D was used to simulate and analyze the hammer forging process of nickel-based superalloy turbine disk. The filling effect
and equivaent strain law of turbine disk with different height diameter ratio of intermediate billet were studied. The temperature
distribution of turbine disk under different hammering energy was investigated. The filling effect of GH901 turbine could be af-
fected for hammer forging if the height diameter ratio of intermediate billet was too large or too small. At the same time, the
equivalent strain of hammer forging also changed with different height diameter ratio of intermediate billet. The filling effect
was the best and the strain distribution was uniform when the height-to-diameter ratio was 0.21. The degree of temperature rise
in the center of forging increased with the increase of hammering energy. The forging with reasonable temperature distribution
could be obtained by aternately using 50% and 80% energy during hammering. The forging deformation behavior of GH901
turbine disk is significantly affected by the height-to-diameter of intermediate billet and hammering energy. The turbine disk
forging with high dimensional accuracy, uniform microstructure and excellent properties can be obtained by selecting appropri-
ate hammer forging process parameters.
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Tab.1 Main chemical composition of raw material (mass fraction) %
C Cr Ni Mo Al Ti B Mn Si P S Co Fe
0.029 13.25 424 562 0.22 2.84 0.015 0.026 0.096 0.011 0.000 51 0.11
®2 FEMBERNHERE ®3 EMBSBER ML
Tab.2 Room temperature tensile properties Tab.3 High temperature tensile properties
of raw material of raw material
1% IC / /
IMPa /MPa 1% MPa MPa 1%
1 1203 892 22 415 1 575 1010 775 20
2 1224 878 24 355 2 575 1000 770 19.5

=1130 =810 =9 =12 575 =960 =690 =8
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Tab.4 High temperature notch rupture properties 3 GH901
of raw material

I /MPa /h %
1 650 620 245 10
650 620 197 10
650 620 =23 =4
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7 25
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Fig.3 Forging process diagram of GH 901 turbine disk forging
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Tab.5 Height and ratio of height to diameter 3 4
of intermediate blank
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Fig.5 Filling results of forging with different intermediate blank
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Tab.6 Hammering energy and velocity
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Fig.19 Microstructure sampling position of disk
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Fig.20 Microstructure of disk section
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Tab.7 Room temperature tensile properties of disk

1%

/MPa /MPa 1%
1 1285 989 16.0 21
2 1296 997 17.0 20
=1130 =810 =9 =12

200 pmp |

Tab.8 High temper ature tensile properties of disk GH901
e IMPa /MPa 1%
1 575 1010 768 18
575 1008 786 18
575 =960 =690 =8
S E Tk :

x99 HUFERBROFAMERE
Tab.9 High temperature notch rupture properties of disk
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