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6.0 CONCIL USIONS

Finally, note that due i lack of information, 1t 1s NO known as to the effect of steam €ny iroment

f corrosion fanguc and/or stress COrrosion
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Life Estimation for Stecam Turbine Low Pressure Blading - Local Strain Approach

1.0 Damage Mechanisms AP 2

» r. p 1) A“#

For low- pressure steam uroine biadin come of the commonly observed causes of matenal

re

gamage arc

| A ) - ator | - - Thic Aarr v ¢ ener a ihinat ) Y >
{ A) Faupue Related Matenal Damage - This damage 15 in general a combinauon of the low-

h type of fatugue maqd

f

w cwcl(' faugue (LCF) and the high-cycle fatgus (HCF). Whic
e dependent, and 15 dictated by ¢

-

i dominant 18 "'gt:\ cas

B) Corrosion Related Matenal Damage - Corrosion can be a dominant matenal damage
mechanism for the "Wet" or the "Wilson Line" LP stages. This 15 especially true for the
situations where water chemistry 1s not within the manufacturer's specifications. Some of [
the typical ma'“lft‘tatm\.’ COITOSION related matenal damage are cnlrrl)sion futigu' Ani

stress corrosion : ; s B : (e

In general any failure can be divided into three phases: 1) Crack initiation, 2) Crack
propagation, and 3) Final failure. Some of the simple fail \pt L0 separate
these phases, but rather give a total ume to failure :

The material damage mechanisms mentioned above can be responsible for crack initiation as well
{, {

as crack propagatior phase of failures. Note that the life esimation presented here addresses

crack imitiation because of cyche fatigue only, 1t does

>58 CraCck propagaton
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2.0 Basics of Cyclic Fatigue =

Cychc fatgue refers 10 material damage at a point in a structure resulung from alternating
' e ™ el a2 a1 - . e P -t " ~ r ome 2NV Mear
(Cyclic) stresses i ne Stress state at a point may be such that there may or may not bé any mea

CIrECe niate T oA rusl . o1 o ¢ . - p— - npapap
tress (compietely reversed cyclic t‘:t';k.‘t" associated with the alternating stresse:

T MY Ty v 1at Y ol » ONAeTra Y T » ' . > \ e » 1 1 { !
P WO LYPES O 1aligue models are generaily used 1o esumale the life of a component under Cyclic
.
vadinoe ret ™r ~ s il P r 4 A | v { . ar 3 tha 1
10adlng rirst approach 15 a stress based Goodman-type falipue mode and the other 15 the /

10Cai-strain type stram based approach. Some of the limitations of Goodman-type approach are |




Low-cycle fatigue 1s a cyclic fatigue phenomenon where the crack initiation lives are typically

between 10 and 10° cycles. This 15 a cychic straining 0! a matenal characterized by large plastic

strains. Low-cycle fatigue in steam turbines 1s a result of unit up-down and Overspees cycles
Generally speaking, under comparable levels of stress, a base-load umit would suffer a lesser

low-cycle fatigue damage than 2 peak-load unit

Low-cycle fatigue hfe for aterial ' strain cycling

4.0 High-cvcle Fatigue (HCF)

By defimtion, high-cycle fatigue is a cyclic fatigue phenomenon where the crack initiaion lives
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5.0 Strain-Life Relation

_— ;
I he total strain amptiitude at a

ampilituges 1 DUS

mation or
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local strain approach can be found in [1,2]

Reference




APPENDIX B

%\ Wheel Diagram of the L-1 Blades that Had Cracked Blades
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