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Abstract: Nor2uniform deformation within forgings can result in much difference in microstructure and proper2
ty. The preform design applying the method for preform optimization based on FEM can improve the deforma2
tion uniformity within forgings effectively. The fundamental of this method is formulated firstly. As an exam2
ple, the preform optimization for a typical IN718 turbine disk forging is performed. The results for the optimal
billet are presented and compared with those of the cylinder billet. The die forging experiments with different

billets are carried out to validate this method. The results show that the deformation uniformity within the tur2

bine disk can be improved evidently by application of the proposed method.
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Fig. 1, Profile.of IN718 disk forging
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Fig. 2 Profile of the simplified preform billet

RHGFERL I, 2B SN AR 7 AT B
AT 30 BN RR A A A R A RN AR )
AT Do X Tt 2o A0 S 55 280 AR A ) B3 Rl Y
HIRPEMARL, B SEER 7 D AR (R AL T3 B EYE
B RS 43, FC ARk B AR R R A R 0. AN
IRy LA Y, S AT AL, BB A A e /N5 2 AR
HIRAEFBEERAL, A O 18; R S5 AR 118, H
IAEERAGR AL B AT AR RN 5055 38 A1 A8 T R4
K, FYINAR Sy 5k 1145 0L 95, TS IAR
TR /S, JCHAEA T 58 b i AE e R
(R, 135 B AR AN AT 01 24 1 25 5500 A% 7 31
BTGRP RSB AR A o A S AR ) 201 7% o
HEANMBAT R, B K DN AR ) ZEAE O 1162, BT
ECRI] S P AR 2 A AN BB G o U HL A 6 B
A7 AR ARAR /1N, M CLLRAIE 12 50 R oL B 225K

KH B 2 B P i ORI, 248 4544
JAR 153 At 0 EA BB A A AR 3 3] ST 1 1) Bt

— R0 R ONoo—
SEUDERRIROD
SoRIATHhEOR=3

i |
coooom——mm—

B3 B RESR AT fBe 0 10 A5 RN A2 23 A P
Fig. 3 Equivalent strain distribution in forging for the cylin2
der bil let
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Fig. 4 Equivalent strain distribution in forging for the pr&
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Fig. 6 Comparison of the Dvalues for the two cases
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Fig. 7 Mesh distortion on the cross section of the forging
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