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_Effect of‘ Various Elements on Properties of High N-19 Cr—SNi Valve Steel.

Naomichi YAMANAKA, Kunio Kusaxa and Masanobu KiTAHARA

Synopsis: : _ : T
In order to prolong the life and to strengthen mechanical properties‘ of exhaust wvalves
made of high-N-19Cr-8Ni valve steel which was widely used for automotive industry, the
authors 1nvest1gated the influence of C, Si, Ni, W, Mo, V, Nb, Cu and N on various
propert1es of this valve steel Some properties measured were hardness-change by solution
* treatment, aging and cold Workmg, mechanical properties at room and elevated temperatures,
" rupture strength, magnetic permeab1hty, oxidation re31stance in the air at elevated temperature
‘and corossion resistance to liquid PbO at 1000°C. »
The experimental results obtained were as follows
(1) The as-quenched and the as-aged hardnesses, the y1e1d and the tens1le strength at
“room. temperature and the rupture strength were increased, but the impact strength were
decreased with C contents.
(2) With the alloy containing 0°37-3%19% Si, as the Si was increased, the hardness after
solution treatment, the tensile strength at room temperature and the oxidation resistance
_were increased. Especially the oxidation resistance in air at elevated temperature was
excellent with the alloy contammg 2- 3% Si. The as-aged hardness, the impact strength and
the corossion resistance to 11qu1d PbO were decreased with the alloy containing more than
1% Si. .
(3) The impact . strength, the rupture strength and the tensile and yield strength at
-elevated temperature were increased by addition of Ni more than 8%.
(4) - When the carbide- forming elements such as W, Mo, and Nb were added, the hardness,

the mechanical properties ‘and the rupture strength were increased, but the impact strength

was decreased. When the sum of W+Mo contained were more than 1% or when Nb added
was more than 0°5%, the strength' at room temperature was decreased, but the rupture
strength was enhanced by add1t10n of: these elements The hardness and the strength were
decreased by V addition. . :

(5) The hardness and the strength ‘were decreased but the rupture strength was
definitely increased by Cu addition.

(6) When about 0°3%. N was added, the hardness as solution- treated and the strength at

room and elevated temperatures were- extremely improved.
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Table 1. Chemcal compositions of steels tested.
Chemical compositions (%)
_ No. : S ;
C Si Mn P S Ni Cr | W [ Mo| V Co | Cu 2Ny

CRN-1| 024 346 1°25 0°012 | 0°007 | 808 | 19°57| — — | — — — 0°20
-2/ 0°30 3°19 1°29 0°012 0°007 814 1974 | — _— — — — 020
-3/ 0°39 3+38 1°09 0°010 0°002 806 1968 — —_— — —_ — 022
-4 0°47 2°58 1°17 0°013 0°009 .| 7°95 1956 — — — —_ —_ 022
-5/ 0°39 037 1°01 0011 0°007 8°10 1936 | — — — — — 0°33
-6/ 0°39 1°10 109 0-011 0°006 8°20 19+85 —_ -— —_ —_ — 032
=7 0°49 181 1424 0+018 0°008. 7°80. | 19°13| — — — — —_— 021
-8/ 0°42 2°25 1°18 0013 0°*007 824 19°40 | — — _ — — 0°23
=9 0°37 3°12 123 0017 0°006 973 | 19°45] — —_ — — — 020
-10| 0°35 3'49 103 0°014 0°*006 819 .| 19°83| 1*55 — —_ —_ — 0°22
-111 0°*39 3°52 104 0°017 0°008 812 19°59| 3+31 —_ — 024
-12| 0°37 341 1*16 - 0014 0°008 8°18 20°00, — 1°50 0°27
-13/ 041 336 1°15 0°021 0°004 | 8°16 2003 — 306 — —_ 0°20
-14f 0°41 3+61 133 0°014 | 0°014 809 A19'4O 0°58 | 0*46 — -— 022
-15 0°37 3°57 1.'09 0*016 0°006 812 19¢42| 1*90 | 1*50| — — 026
-161 0°40 3°55 101 0°014 0003 837 20°60| — — 1°14 —_ °27
-17| 0°37 354 0°90 0°014 0°004 826 | 20°06| 2°14 -_— 016
-18| 0°+38 3°52 1°03 0010 0°002 7°18 20°06] — — 0°45 024
-19| 0+38 3°38 128 0008 0°004 824 1979 — 1*19 | — 025
-20; 0°40 3°10 1°20 0°010 0°014 836 19°+52 — 2°05 0°21
-21| 0°40 2°93 1°18 0012 0°005 847 19°35 3'04 019
=22 0°42 2°86 134 0°020 0°013 8°10 19+31 — — 0°034
=23/ 0°39 3°39 131 0°010 0°008 8°00 1861} — —_ - —_ —_— 0°150

SEH-4} 0°40 188 0°50 | 0°027 0°014 14°14 | 14°86| 2°68 —_ —_ - — —

— 37—
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Fig. 1. Effect of various elements on the
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