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Abstract The hot rolled and annealed nitrogen bearing martensitic stainless steel 42006 (/% :0. 16C, 13. 63Cr,
0. 083N) was cold rolled by a 4-high reversable cold rolling mill with the cold rolling reductions 10% ~90% , and the
effect of cold rolling reduction on microstructure and mechanical properties of the steel was studied. The results show that
the number of the carbides considerably increases from 0. 1 x 10°/mm? at the initial annealed state to 2. 35 x 10°/mm’ at
the 90% cold rolled state, while the average diameter of the carbides decreases from 1. 11 pm to 0. 22 pum and the distribu-
tion of the carbides become more evenly. Additionally, hardness and yield strength hugely increases from 170 HV and 335
MPa in the initial annealed state to 325 HV and 1 108 MPa at the 90% cold rolled state respectively, while the elongation
reduces sharply when cold rolling reduction increases from 0% to 40% , after which the elongation gradually stabilizes at a-
bout 6% .
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Table 1 Chemical composition of test steel /%

c Si Mn P S Cr N
0.16 0.36 0.58 0.018 0.001 13.63  0.083
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Fig.1 Metallograph of initial microstructure of test steel
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Table 2 Cold rolling reduction and thickness of cold roll-
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1874 ETE/% EHE/mm
1 10 2.7
2 20 2.4
3 30 2.1
4 40 1.8
5 50 1.5
6 60 1.2
7 70 0.9
8 80 0.6
9 90 0.3
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Fig.2 Morphology of structure of cold rolled steel 420U6: (a)2.7 mm, (b)1.5 mm, (¢)0.9 mm and (d)0.3 mm
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Fig.3 Morphology of structure of cold rolled steel 420U6, SEM: (2) 2.7 mm, (b) 2.1 mm, (c) 0.9 mm and (d) 0.3 mm
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Fig.4 Effect of cold rolling reduction on mean diameter and
carbide number of cold rolled steel 420U6
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Fig.5 Effect of cold rolled reduction on (a) tensile properties and (b) hardness of cold rolled steel 420U6
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