202343 A e o B OAR Mar. 2023

Fa4ts 3 JOURNAL OF PROPULSION TECHNOLOGY Vol.44 No.3

R B AR B MBS ENR R 7R R
RARAR', B, AR, M4 &, HEH?, TR, BHRL'
(1. JEEMmE RS AR5 3l TRk, dbaT 100191

2. WEE KIWIERE RAF PEMTZS AU se, Jbat 101300;
3. PEpU AL TS RS BE, JEAT 100095)

T E. AE IR EFHA0 R BEARMBER A SRR T, K AELR Voronoi % dh/AE § 25 A
BABITT M, WET MRS NBEA 9 B R, I T A 5 1L 45 MR 3 A7 A A A 2GR 51 68
SR, AR TAN S H. HahEEhe20HAMRA Kk, KT T ZSGH4169, DZI125 5
DD6 &4 3 IS Atk SR T T AR &) WA FIZ 2K T4 Voronoi M AELAL, Kb
MeAR T 3 FARAM ;. ARIER AR ERSZ BT FRMETY, HEHBEATREESA 12504
MR MA AR T, MR 52 % Voronoi BEA G+ L RAR—5; 3RS A/IFHERAG
RKIREWYRAIL 5%, P H I LA FGRA kit A . AR, BATRES,

KRRl SRR, AOEARGRA; Voronoi B, dhke; MM A

FESES: V23191 M ERFRINAD: A XEHS: 1001-4055 (2023) 03-210593-10

DOI: 10.13675/j.cnki. tjjs. 210593

Material Parameter Identification Method of
Crystal Plastic Constitutive Models

SUI Tian—xiao', SHI Duo—qi', YANG Qin-zheng', FU Qiang®’, GONG Cui-ying’, DONG Cheng-1i*, YANG Xiao—guang'

(1. School of Power and Energy, Beihang University, Beijing 100191, China;
2. Aero Engine Academy of China, Aero Engine Corporation of China, Beijing 101300, China;
3. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: This investigation aims to develop a simple and efficient material parameter identification meth-
od of crystal plastic constitutive models. The traditional Voronoi polycrystal and columnar crystal microstructure
model was simplified. And the modeling strategy of the simplified model was explored. It was verified that using
the simplified model to identify the material parameter is reasonable. The material parameter identification meth-
ods for polycrystal, columnar crystal and single crystal superalloys were proposed respectively. Fifteen sets of ma-
terial parameters of ZSGH4169, DZ125, and DD6 superalloys were obtained. Results show that the element
quantity of the simplified model was much lower than that in the traditional Voronoi model, which could signifi-
cantly reduce the computational cost. In order to ensure that the results of the simplified model are reasonable and
the computational cost is acceptable, the simplified polycrystal model should contain approximately 125 grains.

The calculation results of the simplified model were consistent with the conventional Voronoi model using the
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same material parameters. The maximum relative error between the simulation results and the experiment results

for three alloys did not exceed 5%. The proposed material parameter identification method has the advantages of

low calculation cost, low implement difficulty, and high operation efficiency.

Key words: Crystal plasticity; Material parameter identification; Voronoi model; Grain; Microstructure

modeling
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Fig. 5 Simplified grain model of nickel-based superalloys
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