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Fig.2 Compression stress—strain curves of the (TiB+Ti,Si,)/TA15 network composites under different conditions
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(2) 07 ST /INEE FARHILI N B2 o AR R PR 25 i R
Tk BAHA B A B 52 5 20y Sy BRI, AL A 425 1 AT 3l
AL R et 1 RN 7 A R 5 2 DD 1 Ty S [RIE L DA B3
SRAR T KT SE, Z2 R0 DR 3R AR 5 BOZ B B AR B ) R I
o g 22 50K

(3) GA-BP #fi 28 W 28 A F4 15 2 Hy T~ GA X BP W £44)
LR R FE PR AR RS < S A oAl , 2045 1 BP 2 i 4%
TR (%) FUIORG B, 2 TR Y T DU A 5 50 0 T L R
0.9997 .RMSE A 1.1292MPa  AARE 47 1.0296%. [AST]
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Study on the Constitutive Relationship of Network-structured Titanium Matrix
Composites Based on the GA—BP Neural Network

Li Liting', Huang Shuaijun®, Wang Kehuan'?, Wen Zehua®, Wang Dongjun’, Liu Gang'

1. Harbin Institute of Technology, Harbin 150001, China

2. National Key Laboratory of Air-based Information Perception and Fusion,Luoyang 471099, China

Abstract: With the improved requirements of material performance in aerospace and energy fields, network-
structured titanium matrix composites have garnered widespread attention due to their excellent specific strength,
heat resistance, and creep resistance. To investigate the hot deformation behavior of the network-structured titanium
matrix composites and establish a model capable of describing the flow behavior under high-temperature conditions,
thermal compression tests were conducted on the network-structured (TiB+Ti Si,)/TA15 composites at temperatures
ranging from 890°C to 980°C and strain rates ranging from 0.001s™" to 1s™". The results show that the flow stress of
the composites was softened typically after the peak stress at 890°C and 1s™ and showed discontinuous yield
characteristics at the initial stage of the deformation. When the temperature increased to 980°C and strain rates
decreased to 0.001s™, the flow stress reached a steady state after the peak stress. Based on the obtained stress-
strain data, the modified Arrhenius constitutive model based on strain compensation and the genetic algorithm (GA)
optimized Backpropagation (BP) neural network constitutive model were developed, respectively. The results show
that the modified Arrhenius constitutive model based on strain compensation shows a large deviation at high-stress
levels. GA-optimized BP neural network model can predict the complex flow behavior of the composites more
accurately with a correlation coefficient R of 0.9997, a root mean square error (RMSE) of 1.1292MPa, and an average
absolute relative error (AARE) of 1.0296%. This research can provide theoretical guidance for the hot deformation
process of the network-structured titanium matrix composites.

Key Words: network-structured titanium matrix composites; flow behavior; Arrhenius constitutive model; neural
network; GA
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