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Effect of Mo and W on Propertles of 18Cr-12Ni Stainless Steel.

Ryuichi Nakagawa and Yasuo Otogm'o.

Synopsis:

In previous ‘reports (ib. Tetsu-to-Hagané, 45 (1959), 126; 46 (1960), 377) the authors
reported the effect of Nb and Ti on properties of 18Cr-12Ni austenitic stainless steels.

This report concerned the effect of Mo and W aging behavior, microstructure, preci-
pitates, tensile properties at various temperatures and creep -rupture strength of the same steel.

The following results were obtained.:

1) The steel was hardened during aging by precipitation of MC.

2) The precipitates of MC, Cry;Cq, FesMo, FesW and ¢ phase were observed.

The amounts of the precipitates of FesMo, Fe;W and ¢ phase were increased as the aging
temperature was elevated and as the C contént was decreased and as the Mo,the W cohtent
was increased.

3) The precipitation occurred at first on grain boundaries and secondarlly within grams,
and subsequently, coagulation of precipitates on grain boundaries began.

4) Resistance to oxidation in the air at 1100°C was decreased with the Mo and the W
contents. ’

5) Tensile strength was increased linearly with the Mo or the W content at each temperature.

The rate of increase of tensile strength was about 1kg/mm? with a percent of Mo and from
1*5 to 2°0kg/mm? with a percent of W. ]

6) Creep rupture strength was increased with the content. The rate of increase of this
strength for the steels with the higher C content was greater than that for the steels with
the lower C content because of the precipitation of MyC.
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Effect of P on Properties of 19-9DL TYpe Heat-Resisting Steel. (Part 2)

(Study on the effect of P on properties of heat-resisting steel—II)

Naomichi Yamanaka, Kunio Kusaka and Akira Tonooka.

Synopsis:

The effect of phosphorus on properties of 19-9DL type heat-resisting steels with or without
addition of boron and rare earth elements was studied. The results obtained were. as

follows:

(1) The phosphorus increased the maximum hardness obtained by aging after water-quen-
ching from 1150°C, and the addition of phosphorus more than 0°29% accelerated overaging at

temperatures higher than 750°C.

(2) The phosphorus greatly improved the rupture strength at 650°C and 700°C, but the
rupture elongation and impact value was decreased with. increasing phosphorus content.

Small addition of rare earth elements improved the ductility of the 19-9DL type heat-
resisting steel containing 0*15% P, and the stress-rupture- values at 650°C or 700°C were
equivalent to hot-cold-worked 19-9DL heat-resisting steel.

(3) Small addition of boron improved the rupture life and ductility of the 19- 9DL type
heat-resisting steel ‘containing 0°15% P with or without addition of rare earth elements.

The new type heat-resisting steel invented by the authors contained 0°3% C, 199 Cr, 9%

Ni, 1°5%

W, 1°59% Mo, 0°59% Cb, 029 Ti, 0°159;, P, Q'l% B and 0°3% rare earth elements,

and the stress-rupture values at 700°C were higher than those of the LCN-155 Alloy.
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