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The Effect of Nb on High Temperature Properties
of Austenitic Steels.

Rywichi Nakagawa, Yasuo Otoguro and Takashi Tsuchiya

Synopsis:

This report concerned the effect of Nb and C on mechanical properties such as creep-
rupture strength; tensile strength, impact value and deformation resistance at high tempe-
rature, aging hardness and microstructure of austenitic stainless steels.

Specimens used in the experiments were 18 Cr-12 Ni austenitic stainless steels.
tent of the steels were of three kinds (0-03, 006, O° 12%).

The Nb content were # times as much as C for each C content (in this case 7n=0,5, 8, 10,
12, 15). In these steels, Nb C and CrgCgs precipitated during aging at 600, 650, 700 and 750°C.
Precipitates were concentrated by electrolyzing specimens in ethyl alcohol containing 10% of
HCl, and examined by X-ray diffraction method. Crz3Cs precipitated mainey on grain bound-
ary but it had no effect. on aging hardness.

Creep rupture strength increased with Nb content but it was almost invariable when Nb
content exceeded about 11 times as much as C content. High-temperature tensile strength was
almost invariable with Nb content. There was no correlation between the effect of Nb on

The C con-

_creep rupture strength and that on high-temperature tensile strength.
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(a) Main components

High-temperature deformation-resistance depended only upon the amount of Nb dissolved
in matrix.
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Table 1. Chemical composition.

Group | C (%) | Ni(%) |Cr(%) | Mn(%)| Si(%) II. = #
A, 07029 | 12°31 | 1854, 139 | 0-64 Ut = ,EX L, on
B, 0°058 | 1278, 1874 | 1°34 | 0-56 THL, Nb = Nb/CT O, 5 8 10, 12, 15 1215
B, 07058 | 1264 | 1833 | 1-30 0°65 N, S, o - =
C; 0°126 | 12435 1864 | 1+43 0°55 LSl 7. BB OS5 % Table 1 IZRT,
C. 0°126 | 12719 | 18°54 | 1°32 0°86 BT 200kg B EIRIAREE TIARL L 103X 103 X670 mm
(b) Nb content
Group E A] A2 j B, ‘[ BQ C] Cz
No. 1 2 3 4 5 6 l 7 8 9. 10 1t 12 113 14 15 16 17 18
Nb (%) O 017 0°27 | 0°29 0*32 0°44 L 0 0739 0741 | 0°55 0°72 0°90 { O 0"66 0*94 | 1+28 138 1-80
Nb/C O 59 93 10°0 11'0 15°2 éf 0 67 7-1 95 124 15°5} 0 52 7°5 100 110 14°3
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Photo. 2. X ray diffraction lines of No.1, No.15 and No.18
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Photo. 3 Fracture of impact test specimens.
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