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The Effect of Non-Metallic Inclusions on the Mechanical Strength
of 13 Cr Steel for Turbine Blades

By Kenji Ono, D.S.E., and Ryoichi Sasaki
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The 13Cr steel has been used widely for steam turbine blades which are

subject to stress at high temperatures.

The experiments herein disclosed aimed to

determine mechanical properties, i.e. tensile, impact and fatigue strength, of the

13Cr steel at high temperatures and to make clear the effect of non-metallic
inclusions on mechanical properties of this steel.

Five types of specimens were used in the experiment, which contained 0.13% to
0.20% C, 12.69 to 13.13% Cr and various quantities of non-metallic inclusions, and
were given by quenching and tempering No. 201 to No. 206 Brinell hardness.

Results of the experiment are summarised as follows:

(1) Tensile strength at various temperatures is not affected by the non-metallic

inclusions.

(2) With the increase of temperature, tensile strength and fatigue strength
decrease, while endurance ratio increases.

(3) Impact value 1s lowered by non-metallic inclusions only slightly at room
temperature but considerably at high temperatures.

(4) In general, rotating bending fatigue strength decreases with the increase of
non-metallic inclusions. The maximam lowering of fatigue limit 1s 10% at
room temperature, 20% at 500°C and 20% in 90°C steam jet.
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Size and the Quantity and Thickness
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nese Gakushin’s Standard)
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