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Synopsis :

Effect of Mn content on mechanical properties in interstitial atom free steel has been
investigated to develop deep-drawable 440 MPa TS grade high strength cold-rolled
sheet steels applicable to automotive panels. The 440 MPa grade in tensile strength can
be attained by Mn addition of more than 1.2% in the 0.002%C-0.5%Si-0.1%P steel.
Large total elongation and high v -value are obtained by 1.5% Mn addition because the
Ar3 transformation temperature is controlled at about 800°C and the micro-structure of
steel is refined after hot rolling. Thus, for obtaining excellent formability, it is especially
important to optimize the austenite-ferrite transformation temperature by adjusting
the addition of both the ferrite (Si, P)- and the austenite (Mn)-stabilizing elements in
the proper range. As a result, 440 MPa TS grade steel with a high y-value of 1.9 can be
developed, leading to successful application to automotive parts which require both

higher strength and excellent formability.
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Effect of Mn content on mechanical properties in interstitial atom free stecl has been investigated to develop deep-
drawable 440 MPa TS grade high strength cold-rolled sheet steels applicable to automotive panels. The 440 MPa grade in

tensile strength can be attained by Mn addition of more than 1.2% in the 0.002%C-0.5%Si-0.1%P steel.

Large total

elongation and high r-value are obtained by 1.5% Mn addition because the Ar, transformation temperature is controlled
at about 800°C and the micro-structure of steel is refined after hot rolling. Thus, for obtaining excellent formability, it is
especially important to optimize the austenite-ferrite transformation temperature by adjusting the addition of both the

ferrite {5i,

P). and the austenite(Mn) -stabilizing elements in the proper range. As a result, 440 MPa TS grade steel with

a high r-value of 1.9 can be developed, leading to successful application to autemotive parts which require both higher

strength and excellent formability.
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A 19 .02 0.54 0,11 0.005 0,055 14 0.039 3.50 (1.004 b

I 19 .52 +.54 0.11 0.005 0.046 16 0.031 2,37 (.004 5
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| Muo/Fe P/Fe B/Fe
0.5%Mn 0.0077 0.1018 1.0288
1.5%Mn 0).0263 0.1012 (.0254
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Table 3 Chemical compuosition, annealing temperature and mechanical properties of newly developed 440 MPa grade cold
rolled sheet steel
Chemical composition Annealing Mechanical properties
C Si \r‘ln P Ti Nb B temperature)  ¥YS TS El ¥ T
(ppm}  {wt%)  (wt%)  (wt%)  (wt%)  (wWt%)  (ppm) c) (MPa)  (MPa) (%) {CY
21 .51 1.53 0.11 0.039 0,004 29 250) 314 166 36.2 1.95 —60
-3l JWFREREE A Vol. 27 Neo. 3 1995
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Table4  Phosphate properties of newly developed steel

: . p ST
Seel Coating \:ught [* ratio
(z/m*) ;
Newly developed 440 MPa grade 2.35 (.92
Low C Al-killeel 2.43 0,94
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