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Effect of Carbon, Chromium and Molybdenum on Mechanical
Properties of Casting Bloom of Cold Heading
Steel at Elevated Temperature
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(1 Xingtai IRON & STEEL Co Lid, Xingtai 054027 ;2 Hebei Engineering Research Center for Wire Rod, Xingtai 054027)

Abstract The effect of different carbon, chromium and molybdenum contents on mechanical properties of six kinds of
cold heading steels (/% :0. 19C, 0. 36C, 0. 19C-0. 96Cr, 0. 39C-0. 98Cr, 0. 19C-0. 91Cr-0. 21Mo and 0. 37C-0. 98Cr-
0.22Mo) at 650 ~1 200 °C had been studied by using GLEEBLE-3500 thermal simulation machine. Results reveal that .
the third brittle region of all of the steels is obvious in the temperature range 650 ~850 “C. The starting temperature of the
third brittle region moves to higher temperature with the carbon content decreasing or chromium element adding. Addition of
chromium deteriorates the ductility and promotes the third brittle region expanding. Addition of molybdenum in the chromi-
um alloyed cold heading steels improves the ductility of the third brittle region.
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Table 1 Chemical compositions of test cold heading steels /%

Eikcd ik o Si Mn Cr Mo P ) Ni Cu
1* SWRCH22A 0.19 0.07 0.91 - =<0.030 <0.035 <0.20 =<0.20
2¢ SWRCH35K 0.36 0.21 0.72 - - =<0.030 <0.035 <0.20 =0.20
3# ML20Cr 0.19 0.22 0.79 0.96 - =<0.035 =0.035 <0.20 =0.20
4* MIAOCr 0.39 0.19 0.71 0.98 =<0.035 =0.035 <0.20 =0.20
5% ML20CrMo 0.19 0.23 0.67 0.91 0.21 =<0.030 <0.035 =<0.20 =0.20
6* SCM435 0.37 0.21 0.71 0.98 0.22 <0.030 =<0.035 <0.20 =<0.20
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Fig. 1 Effect of carbon content on reduction of area of cold heading steels (a) 1* (SWRCH22A) and 2* (SWRCH35K); (b)3*
(MI20Cr) and 4* (MIAOCr) ; (¢)5*(ML20CrMo) and 6* (SCM435)
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Fig.2 Effect of chromium and molybdenum content on reduction of area of cold heading

steels (a) 1*.3" and 5*;(b) 2* 4* and 6*
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Fig.3 Effect of alloying elements on strength of different cold
heading steels
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