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Table 1  Thermophysical and process parameters
Parameters FGH96 45
Density/ (kg/m*) 8240 7810
Heat conductivity/ (W/(m + C)) 25 29.8
Specific heat/ (J/ (kg + C)) 474 468
Temperature/°C 1100 1200
Circumstance temperature/ °C 20
Die/canning 0.1
Friction factor
Core/ canning 0.5
Die/ circumstance 20
Convection coefficient/
) Die/canning 2000
(W/(m” «-C))
Core/canning 2000
Extrusion speed/( mm/s) 50
Diameter of container/mm 950
Diameter of die/mm 390
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Table 2 Factors and levels table

Levels
Factors
1 2 3
Die angle a/° 35 45 60
Land length h,/mm 10 50 90
Entrance fillet r/mm 5 20 50
#3 ORI TR
Table 3 Orthogonal table
Die angle Land length Entrance
a/(°) h,/mm fillet /mm
Case 1 35 90 20
Case 2 45 90 20
Case 3 60 90 20
Case 4 35 10 20
Case 5 35 50 20
Case 6 35 90 5
Case 7 35 90 50
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Fig. 4 The stress distribution of the canning and the core
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Table 4 Data of the middle part at the end of extrusion

Entrance filletl

Minimum diameter Average diameter

Average effective strain

Length of straight Average

/ mm of core/mm of core/mm core canning part/mm extrusion ratio
Case 6 5 232 243 1.85 2.35 1491 4.79
Case 1 20 236 242 1.80 2.33 1479 4.83
Case 7 50 236 238 1.82 2.31 1506 5.00
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Numerical Simulation for Canning Extrusion Process of FGH96

ZHU Xing-lin, LIU Dong,

YANG Yan-hui,
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Abstract: The configuration and dimension of the die are critical for canning extrusion of FGH96 P/M superalloy. In this paper, the

influence of die angle, band length and entrance fillet of the dies on the canning integrality, extrusion ratio of the core,and extrusion

force were analyzed comprehensively by using FEM and orthogonal method. The results of FEM numerical simulation and orthogonal a-

nalysis indicate that the integrality of canning and extrusion ratio of the core were improved with the decrease in die angle, band length

and increase in entrance fillet of the die. The optimal combination of the structural parameters of the extrusion die was obtained.

Key words: FGH96 P/M superalloy; finite element method; canning extrusion; canning integrality; extrusion ratio



