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356 A HE B LA ¥ ¥R 47
6 .
AA _ 25
2 2 2 20
1120 #m
, 15
T, , uE.m»

0 0.02 0.04 006 008 0.10 0.12 0.14

’ ’ tls
’ ’ ’ B 7 RATE TR TRAE &
- ’ Fig. 7 Curves of load change in the optimized process
, , , , 23
MN, 25 MN,
C=1120 4.2 fd T2 07 R M50 IE
D=1140 ’
8(a) (b)
H6 RUIZTETLRT MR AAREIR > 8(ch (d)
& kil -
Fig. 6 Temperature distribution inside the section ,
A A at the end of finish forging operation , ,

in the optimized process

Bl 8 (UL ZrmENBETLRR
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Numerical simulation and process optimization of
forging process of a gas turbine compressor blade

LU Cheng', ZHANG Liwen ',
WANG Zhao kun’, CHEN Ya+i’, ZHENG Quvying’, WANG Dan’

( 1.School of Mater. Sci. and Eng. , Dalian Univ. of Technol . , Dalian 116024, China ;
2.Shenyang Liming Aero-Engine Group Co. ,Shenyang 110043, China )

Abstract In high-temperature forging processes, the thermomechanical field variables, such as
temperature and strain, have an important influence on the inner crack damage and microstructure in
the forging part. The forging process of a gas turbine compressor blade is simulated using 3D
rigidviscoplastic finite element (FE) method. FE analysis provides detailed information on the
thermomechamnical field variables such as temperature and strain and forging loads, which can be
incorporated into process design. On the basis of these results, an optimized process is put forward
incorporated with the mechanism of crack damage and recovery and evolvement laws of recrystallized
structure. The optimized parameters are 1 160°C of preforging temperature and 1 120°C of finish
forging temperature, and the preforging is conducted under 4 mm forging stroke on the basis of finish
forging. The feasibility of optimized process is verified through comparisons with industrial trials.

The results can provide the scientific basis for engineering application of the process.
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