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Effect of Manganese Content on Structure and Properties of
Medium-Carbon Cold-Heading Steel
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Abstract The effect of 0. 75% ~ 1. 54% Mn on structure and properties of ®16 mm hot-rolled coil of medium-carbon
cold-heading steel (/% ; 0.45C, 0.228i, 0.75 ~ 1. 54Mn, 0. 007 ~0.008P, 0.003 ~0.004S) has been analyzed and
studied. The end-rolling temperature of hot-rolling coil is 880 °C, slow-cooling. Results show that with increasing manga-
nese in steel from 0. 75% to 1. 54% , the tensile strength of coil increases from 661 MPa to 821 MPa, i.e. that increases
by 160 MPa; the percentage of ferrite in structure of steel decreases from 49% ~53% to 9% ~13% , the pearlite content
in structure increases obviously and the pearlite lamellar spacing reduces from 0. 5 um to 0. 25 pum; and the hardenability of
steel improves significantly, that is the hardenability coefficient of steel increases from 3. 19 mm to 8. 81 mm.

Material Index Manganese Content, Medium-Carbon Cold-Heading Steel, Hot-rolled Coil, Structure, Mechanical
Properties, Hardenability
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Table 1 Chemical composition of tested medium-carbon
cold-heading steel / %

Eikea C Si Mn P S

1* 0.45 0.22 0.75 0.007 0.004

2f 0.45 0.22 1.54 0.008 0.003
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Table 2 Parameters of control rolling and cooling process
for tested medium-carbon cold-heading steel

ag M TTREE R B

% °C BE/C C
1* 0.75 1 060 900 880 2
2¢ 1.54 1 060 900 880 B
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Table 3 Effect of manganese content on mechanical prop-
erties of tested hot-rolled coil of medium-carbon cold-head-

ing steel

HRERE/ KB/ HEREE
w5 Mn/% MPa % %
1* 0.75 661 23 50
2¢ 1.54 821 22 49

Bl HEE0.75%,1°(a) 1. 54% ,2" (b) D16 mm FERABURMGL RN SHHLILH
Morphology of structure of medium-carbon cold-heading steel $16 mm hot-rolled coil
with 0. 75% Mn, Nol (a) and 1.54% Mn, No2 (b)
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Fig.2 Morphology of pearlite lamella in medium-carbon cold-heading steel ®16 mm hot-rolled

coil with 0. 75% Mn, Nol (a) and 1.54% Mn, No2 (b)
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Fig.3 Effect of manganese content on end quenching hardness
curves of tested medium-carbon cold-heading steel
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Table 4 Effect of manganese content on ideal critical di-

ameter D, and hardenability coefficient i of tested medium-

carbon cold-heading steel

Mo/ C/ S/
w8 " Y W L S fu

1¥ 0.75 0.45 0.22 0.225 1.154 3,500 23.1 3.19
2% 1.54 0.45 0.22 0.225 1.154 8.974 59.2 8.81
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