[=&] st=2ad.7t58s(x], A 333 35,2024
Transactions of Materials Processing, Vol.33, No.3, 2024
http://data.doi.or.kr/10.5228/KSTP.2024.33.3.208

208

e 7|8t =3E SHE N H2t o M= IF
et 4
it HIMFE olEA’ . BHE. o|ZAS

Finite Element Analysis of the Hot Rolled Cladding for the Ni-based
Superalloy/steel Corrosion-resistant Alloy (CRA) Plate

C. Kim, S.J. Bae, H. Lee, H.J. Bong, and K.S. Lee
(Received May 14, 2024 / Revised May 28, 2024 / Accepted May 28, 2024)

Abstract

Ni-based superalloys have exceptional performance in high-temperature strength, corrosion resistance, etc, and it has been widely used in

various applications that require corrosion resistance at high-temperature operations. However, the relatively expensive cost of the Ni-based

superalloys is one of the major hurdles. The corrosion-resisted alloy(CRA) clad materials can be a cost-effective solution. In this study,

finite element analysis of the hot rolling process for manufacturing of the Alloy 625/API X65 steel CRA clad plates is conducted. The

stress-strain curves of the two materials are measured in compressive tests for various temperature and strain rate conditions, using the

Gleeble tester. Then, strain hardening behavior is modeled following the modified Johnson-Cook model. Finite element analysis of the hot

rolled cladding process is performed using this strain rate and temperature dependent hardening model. Finally, the thickness ratio of the

CRA and base material is predicted and compared with experimental values.

Keywords : CRA clad metal plate, Hot rolling, Finite element method, Alloy 625, Johnson-Cook hardening law
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Fig. 1 (a) Specimen geometries in the compression tests;
(b) Specimen shape after the tests
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(a) Pack geometries

API X65 base plate
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(b) Pack welded by the electron-beam welding

Fig. 2 Hot roll cladding conditions: (a) Rolling pack
geometries; (b) The pack welded by the electron-
beam welding; (c) CRA plate after hot roll
cladding
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Fig. 4 Equivalent stress-strain curves of the modified Johnson-Cook (JC) hardening law: (a) API X65 steels; (b) Alloy

625
Table 1 Modified Johnson-Cook model parameters
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between Alloy 625 CRA / API X65 base materials
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