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Effect of Various Elements on the Properties of 21Cr-4Ni Valve Steel.

Naomichi Yama%aka, Kunio Kusaka gna Masanobu Kitahara.

Synopsis:

To investigate the influence of C, Si, Ni, Mn and N, on the properties of ‘“21Cr-4Ni’" valve
steel, which was beginning to be used for automotive industry nowadays, the authors measured
hardness change, mechanical properties at room and elevated temperature, rapture strength,
magnetic permeability, oxidation resistance in the air at eélevated temperature, corrosion
resistance to liquid PbO and 409 boiling HNOj; solution, hardness change in nitriding by
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NH; gas and carbo-nitriding by NaCN-BaCl, salt.

The results obtained were as follows:

(1) The as-quenched and the as-tempered hardness, the tensile and the yield strength at
room temperature were increased with C.contents, but the impact strength at room and
elevated temperature were decreased with C contents. The corrosion resistance to liquid
PbO was enhanced with C contents.

(2) When Si content was less than 0°5%, the tensile and the rupture strength at elevated

temperatures were most excellent, and the corrosion resistance to liquid PbO and 40% boiling
HNO; solution were strong also. As Si content was increased more than ©*5%, the corrosion
resistance to liquid PbO and boiling 40% HNOj; solution were decreased, but the oxidation
resistance in the air at elevated temperatures was enhanced with Si addition.

(3) The impact strength at room temperature was increased with Ni addition, and the
oxidation resistance in the air at elevated temperatures was enhanced by Ni addition.

(4) The tensile strength and the yield strength at room temperature were slightly
increased with Mn contents, but the impact strength at elevated temperature was decreased
by Mn addition.

(5) This alloy steel was capable of nitriding by NHj gas, and carbo-nitriding by NaCN—
by BaCl, salt.
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Table 1. Chemical compdsitions of steels tested.

#hibaibv. £ Si DH V>

Steel No.| ¢ E si Mn P s Ni | cr Cu | N Note
CMN— 1 | 029 | 022 | 9-12 | o-o30| o-012| 209 | 19050 — | o051 |
~—2 | 0740 | 021 | 9712 |- 0°025| 0°0Il | 4°19 | 20°78 | .0°04 | 0°53 |
— 3 0°49 ! ©°18 | 9+04 | 0-028| 00121 4°13 | 21°30| 004 = 0°58
— 4 0°59 . 0°19 | 9°12 | 0025 | 0+012 | 4°19 | 2108 | 004 ' 0°55 |
— 5 0°61 0°18 | 892 | 0°030| 0+009 | 414 | 2118 | 0°05 | 0744 |
— 6 0°61 0°16 | 9+04 | 04029 | 0%017 | 4°13 | 20°73 | 005 | 008 'Nj: Not added
—7 0°58 | 0°50 | 9712 | 0026 | 07010 | 4°19 | 20°83 | 005 | 0°47 |
—8 | 059 ; 0798 | 9712 | 0°026| 0°010 | 4-12 | 21°10| 0°05 | 046 !
— 9 0°59 | 156 | 9-12 | 07025 | 0+010| 4°13 ‘1 20°07 | 004 ! 0°45 |
—10 0°43 | 200 | 9+08 | 0+024 | 0°005 | 4°12 | 20°08 | 006 | 042 |
—11 048 | 0-21 8:93 | 07024 | 07009 | 6:20 | 21*22| — 0-47
—12 049 | o0-18 | 887 | 0028 | 0015 | 219 | 21°30| — 0+48
—13 047 | 0°20 | 9+12 | 0°027 | 0010 605 | 21°26| — 0%45 |
—14 0°49 | 0-21 3°06 |.0'025| 0016 | 3°95 | 21°09| — 0°38
—15 | 0749 | 024 | 4°60 | 07026 | 0-014| 417 | 21°14| — 0°40
—16 | 0°55 ; 0730 | 7°68 ' 0026 | 0°0l6 | 3°74 . 21°C0| — 039 |
—17 0-51 019 | 11°09 0°028 | 0012 | 4-01 1 1875 — 047 E
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