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Effect of V, Al and Zr on Properties of 18Cr-12Ni Austenitic‘ Stainless Steel.

Ryuichi NAKAGAWA and Yasuo OTOGURO

Synopsis:

In previous reports (Tetsu-to-Hagané Vol. 45. (1959), No. 11, p. 1276; Vol. 46, (1960), No. 3
-and 5, p. 375 and 566), the authors reported the effect of Nb, Ti, Mo and W on properties of
18Cr-12 Ni austenitic stainless steels. This report concerned the effect of V, Al and Zr on
.aging behaviour, mlcrostructure, precipitates, tensile strength at var1ous temperatures and
creep rupture stréngth of the same steel.

The following results were oftained:

1) The steels were hardened during aging by precipitation of VC, A13N1 and ¢ phase.
“The steels containing Zr were scarcely hardened during aging.

2) Grain size became finer in proportion to the content of the elements. It was observed
‘that the precipitates were VS, VN, CrsCs, 7 VC and VC in the steels containing V, and
AlNi, ¢ phase, a phase, AIN and Crs; Cg in the steels containing Al, and ZrS,;, ZrC and «
phase in the steels containing Zr by X-ray diffraction of the electrolytically extracted residues.

3) Tensile strength was much increased linearly with V content and slightly decreased
with Zr content. It was invariable with different Al contents, but it was much higher at
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lower temperature when a phase existed in the steels.
4) Creep rupture strength was almost invariable with different contents of additional
elements when C content was low. But when C content was higher, it was much increased

with V content and slightly decreased with Al content.

mum at the content of about 0°2% Zr.
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Table 1. Chemical composition of steels tested. (%)
No. C Mn Si Cr Ni vV Al N Zr Fe
Vi 0°04 1-94 1405 17°88 11+87 0°52 Bal.
V2 0°04 1°90 1+08 17°70 11*90 114 %
V3 0*04 191 1+03 17°83 11+77 2°02 ”
V 4 0°15 1°89 ! 100 1772 1152 0°68 . 7
V5 0°14 1°86 105 17°35 11°90 1*14 i 7
Vé . 0°15 1 1°85 0°99 18-83 1176 2°10 - i ”
Al 0+023 1°76 0°90 - 17465 12°22 0*51 | 0°0298 7
A2 0°024 1°71 0°97 1864 12°30 0°83 | 0°0334 ”
A3 0°020 1+72 109 18°11 11°72 1°35 | 0°0313 - %
A4 0°030 172 1+00 18-19 11+90 1*81 | 0+0281 4
A5 0°11 172 1°09 1855 11°60 1°35 | 0°0228 o
As 0°22 176 1-02 18°39 12717 ©1*38 | 00313 4
Z1 0°05 180 0:99 . 18°12 11°83 ; | | 0°10 Aﬂ
Z2 0°04 . 1°99 1701 18+42 11°66 i 0°16 7
Z3 004 | 1-87 > 1002 18°68 11+90 045 %
Z 4 004 . 1°82 , 0°99 . 18-64 1165 » 0°93 « #
Z5 012 1°82 0*98 1820 11°73 ' 0°10 7
Z 6 0-13 1°89 0*98 | 1804 1181 027 ”
A 012 ' 1°90 1°00 18°11 11°67 0°43 ”
Z 8 O*1t | 185 | 103 . 1860 11°87 ‘ 0°98" #
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Fig. 1. As-aged hardness of the specimens
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Photo. 1. Typical microstructures of the spécimens.
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Table 2. Chemical composition of electrolyte
of V3 (g/ml)

Heat-treatment ‘ Fe ’ Cr A2
As solution-treated 1°15 0°307 | 0°0342
650°C X 100h IR 0°304 | 0°0308
650°C X 500h i 0480 0°099 | 00116
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