Journal of the Korean Society of Manufacturing Technology Engineers 27:1 (2018) 41~45

/,’ii \

Check for
updates

https://doi.org/10.7735/ksmte.2018.27.1.41

= o = =
ola3AAdUZ 0| 8¢S 2IE 20|
PN CL
O —_o 3 [

J. Korean Soc. Manuf. Technol. Eng.

ISSN' 2508-5107(Online)
825 =2 12 WY HE Ao+
gHi°, 0|5 &°

Study on the High Temperature Deformation of Incoloy 825 Alloy using
an Artificial Neural Network

Shin-Hyung Song®, Yongbae Kim"®, Seoung-Yong Lee®

* Department of Mechanical Engineering, Wonkwang University, 460, lksan-daero, Iksan, Jeonbuk-do, 54538, Korea
> Korea Institute of Industrial Technology, 156, Gaetbeol-ro, Yeonsu-gu, Incheon 21999, Korea
¢ Automobile Engineering, Seojeong College, 1049-56, Hwahap-ro, Yangju, Gyeonggi-do, 11429, Korea

ARTICLE INFO ABSTRACT

Article history:

Received 16  October 2017
Revised 7 December 2017
Accepted 29  December 2017
Keywords:

Incoloy 825
High temperature
Compression test

Artificial neural network

In this research, a constitutive study of the high-temperature deformation
behavior of Incoloy 825 alloy was performed using an artificial neural network
(ANN). For the study, a high-temperature compression test on Incoloy 825 was
carried out on a Gleeble 3500 system at temperatures ranging from 950-1,150°C
and strain rates of 0.2/s and 2/s. After the compression test, the study of the flow
stress was conducted for various temperatures and strain rates. The flow stress
variation during the deformation of Incoloy 825 was dependent on the
deformation temperature and strain rate. The flow stress at various deformation
temperatures and strain rates was modeled using the Hollomon-type equation.
The constitutive behavior of Incoloy 825 during hot temperature deformation

was modeled using an ANN.
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Table 1 Chemical composition of specimen (wt%)

C|Si|Mn| S | Ni | Cr |[Mo|Cu| Ti | Al | Fe
0.01] 03| 0.7 {0.001|38.51{20.46|2.62|1.82]0.89|0.12|33.93

Fig. 1 Test equipment (Gleeble-3500)
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Fig. 2 Artificial neural network
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Fig. 3 Microstructure of deformed specimen (1,150°C and 2 /s)
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Fig. 4 True stress-true strain curves (strain rate 0.2 /s)
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Fig. 5 True stress-true strain curves (strain rate 2 /s)
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Fig. 9 True stress-true strain curves (temperature 950°C)
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Fig. 8 True stress-true strain curves (temperature 1,150°C)
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Fig. 10 True stress-true strain curves (temperature 1050°C)
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Fig. 11 True stress-true strain curves (temperature 1150°C)
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