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Review of Studies on the Strength of Rotating Bodies

Shigeyasu AMADA

Synopsis

A turbine disc is a typical model of rotating bodies which have been studied so far because it

is the most essential component of a steam or gas turbine.

The accurate determination of the stress state and deformations in running discs have been

regarded as the main problems in the design and construction of high-pressure and high-speed

turbines, so that many studies have been done with oespect to those problems.

This report shows the survey of researches related to the elasticity, elasto-plasticity, plasticity,

fatigue, fracture and creep problems of rotating bodies which have been carried out by many

researchers so far and have been collected by the author.
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Table 1 #—vb V74 R7 OUE

Failure Type

Cause

Rate of propaga-
tion

Inspection to de-
termine incipient
failure

Suggested frequency
for inspection

Special warning
measures

Design remedy

Serration shear

Shear-rupture

Time dependent

Determite tooth

distortion

At blade replace-

Serration tensile

(a) Stress-tupture
(b) Material
embrittlement

Time dependent

Surface inspetion

for cracks

ment

Time-temperature

rpm recorder

(1) Deorease stress on
temperature

(2) Controls to avoid
overtemperature and
overspeed

(3) Reduce stress con-
centration for
serration tensile

Radial rim oracks

Thermal fatigue

Cycle dependent

Surface inspeotion

for cracks

At blade replacement

Log of number of

starts

(1) Improved rim cooling

(2) reducetemperature
gradient

Pinhole orack

(a) stress concen-
tration

(b) Stress crrosion
(c) Thermal fatigue

\

Cycle dependent

Surface inspection

for cracks

1

1
At blade replacement

Log of number of

starts

Use other method for

retaining bldes

Wed(weld) recking

crack

(1) Defective weld

(2) Overtemperature

Probably time

dependent

(a) Dimensional

(b) Weld inspection

After evidence of

| overtemperature

Time-temperature

rpm recorder

Disk burst

Defective disk

! Instantaneous

Improved inspection in

manufacture

4
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