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Strengtherr toughening mechanisms and development
of new type ultra high strength stainless steel

ZHAO Zherrye, LI Chun-zhi, LI Zhi, LIU Tian-qi, MA Xin-wen
( Beijing Institute of Aeronautical M aterials, Beijing 100095, China)

Abstract: The fundamental theory, future object, studying status and topics of ultra high strength steel and high

strength stainless steel were reviewed. The new strengthen-toughening mechanisms, such as ultrafine martensitic laths,

ultrafine strengthening phases M,C carbide and Laves phase precipitated coherence with martensitic matix and reverse

transformed austenite distributed over the effective grain boundaries were discovered with electronic microscopy. By means

of VIM+ VAR double vacuum melting technology secured super pure materials and by the super homogenization hotwork

and controlling martensitic transformation heat treatment techniques, the new types of low carbon ultra high strength steel

in combination with high toughness were obtained. The tensile strengths reach 1 915 MPa and 1 862 MPa and the frac-

ture toughnesses reach 119 MPa and 120 MPa*m"? respectively.
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