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ABSTRACT

Last blades of low-pressure turbine in nuclear power plant are the highly damaged part and always suffered from different

types of loadings leading to various stress components, stresses due to centrifugal force and steam flow loading. Especially,

centrifugal stress generated by turbine rotation is one of the main problems and more significant than other stresses as they

have the greatest effect on total stress. Therefore, this study was performed to obtain the important information for estimation

model development of the blade centrifugal stress level and distribution.
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Fig. 1 Blade configuration and centrifugal stress distribution
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Fig. 8 Centrifugal stress distribution in blade at each position
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Table 1 Material properties

Blade Disc Shaft
Density [kg/m®] 7,850 7850 7,850
Young's modulus [MPa] 235,024 | 213345 | 219,004

Tensile yield stress [MPal | min 689.4 | min 551.0 | min 413.0

Tensile ultimate strength | o geso |0 7990 | min 6200

[MPa]

Radial

Cylindrical
Axial

0000 o150 0300m)

oars 0225

Fig. 11 Boundary conditions setting
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Table 2 Analysis conditions

Type Condition

Rotating speed 600, 1200, 1800 rpm

Axial : fixed, Radial :
Cylindrical : free

. fixed
Boundary conditions e,

Contact conditions

Fixed pin/ Disc contact

Strain Stress

x 13 2.3 A 4
-X-600 RPM -¥-600 RPM
=&-1200 RPM ~A-1200RPM
-O-1800RPM -O-1800 RPM

0 20 40 60 0 5 10 15

Strain (um/m) Centrifugal stress (MPa)

Fig. 12 Centrifugal stress distribution (ANASYS result)

Table 3 Model modification

Step Variable setting

1st analysis Adjust blade density

2nd analysis Adjust root length

3rd analysis Adjust young's modulus

=i Calc_600RPM
= Test_600RPM
=@~ Calc_1200RPM

Strain (Lm,/m)
(o]
o

20 -0~ Test_1200RPM
15 —&—Calc_1800RPM
10 -\~ Test_1800RPM
5
0

5G#2
Straingage position

SG#3

Fig. 13 Comparison of strain distribution
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Fig. 14 Comparison of centrifugal stress distribution
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