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Deformation Behavior & Rolling Effect on the Hot Rolling of
High Nitrogen Stainless Steel

Y. D. Kim, D. K Kim, J. W. Lee, W. B. Bae

Abstract
Nowadays, It is required human body-friendly, good mechanical properties, and economical efficiency material,
simultaneousty. The material to meet above requirement condition rear up high nitrogen stainless steel(HNS). However,
HNS have a lot of problem such as poor workability, hot crack sensitivity. So, It is needed the condition of plastic

working to overcome above many problem. In this study,

VIM ingot with 100kg was made by pressurized vacuum

induction melting. And then, The slab perform for hot rolling was prepared by open-die forging. Hot rolling process was
performed by computer simulation according to change of height reduction, rolling temperature, heating numbers, rolling
pass and so forth. The results of analysis were investigated between analysis and lab-scale rolling product.

Key Words : HNS(High Nitrogen Stainless Steel), VIM(Vacuum Induction Melting), Hot Rolling, Rolling Effect, Edge

crack, Rolling process.
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Fig. 1 Photograph of manufacturing for HNS VIM
Ingot.
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(a) Photograph of open die forging
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(b) Pressing direction
Fig. 2 Photograph of open die forging and concept
diagram of die pressing direction.
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Table 1 Chemical composition of manufactured HNS,

A¥ ,
7}z c Si Mn Cr WNi v Na(%0)
O
HNS-1 0.64 0.3 19 17 (1% 0.1 0.57
HNS-2 0.05 0.2 19 17 04 01 0.61
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Fig. 3 Flow stress curve according to temperature and
strain rate.
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Fig. 4 Model for hot rolling.
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Table 1 Condition of roll and sheet.

%7] Roll 27 Sheet
HE 28
Temp Temp
Size{mm) Size(mm) Size(mm)
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Fig. 5 State of deformation according to height
reduction per 1-pass rolling.
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Fig. 6 Distribution of effective strain and temperature
according to rolling progress, HR=15%
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Fig. 7 Behavior of effective strain according to
position at each heating step.
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Fig. 8 Rolling scene and product by actual rolling and
analysis.
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