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Some failures of steam turbine blades are known to stem from corrosion fatigue. Most
corrosion fatigue cracks initiate at corrosion pits. This research was intended to predict the
corrosion pit growth rate at the operating condition of steam turbine blade by investigating the
corrosion pit growth behavior during corrosion fatigue test.

In corrosion fatigue test, under the same applied stress level, smaller artificial corrosion pits

grew faster than larger ones.

During corrosion fatigue, the size of corrosion pits(a) in terms of the number of corrosion

fatigue cycles{(N) could be expressed as a

K - N, where K is a constant(0.00091), and the

exponent n varied with bending stresses. By using this equation, it was possible to estimate the
pit growth curve at much lower bending stress under which it is impossible to do experiment

within finite period.
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Table 1. Chemical composition of specimen

Element| Fe| C| Si [Mn] P | S [ Ni| Cr | Mo | Ti

wt% | bal.| 0.14] 039 | 04710.021|0.004 | 028/ 1167 | 0.09 | 0.003
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Fig. 2. Momhologies of replicated comosion pits. (a) SEM image of comosion pits in used material and (b) SEM image
of artificial comosion pits (0.3%NaCl 1v{vs S.C.E.) 17h pitting) and (c) Enlarged corrosion pit in used material and (d)
Enlarged artificial corrosion pit (0.3%NaCl 1V(vs S.C.E.) 17h pitting).
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Fig. 3. Changes of comosion pit sizes with time from
given various initial pits in 80°C, 3% NaCl solution.
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Table 2. Aspect ratio change during emersion test

Initial pit size(/m)
644 | 459 | 371 | 221|181 83
Time(hrs)
0 1.00 | 1.00 | 1.00 | 1.00{ 1.00{ 1.00
25 1.00 | 1.00 | 1.00 | 1.00{ 1.00{ 1,00
47 1.00 | 1.00 { 1.00 | 1.00] 1.00{ 1.00
71 1.00 | 1,00 | 0.99 | 1.00{ 1.00{ 1.00
95 1.00 [ 1.00 | 0.99 | 1.00{0.99|1.00
119 1.00§1.00 | 0.99 |1.00]1.00|1.00
143 1.00{0.99 | 0.99 |1.00]0.9910.99
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Fig. 4. Changes of comosion pit sizes with corrosion
fatigue cycles. (a) 300MPa tensile stress and 100MPa
altemating bending stress were simultaneously applied
and (b) 300MPa tensile stress and 150MPa altemnating
bending stress were simultaneously applied and (c)
300MPa tensile stress and 200MPa alternating bending
stress were simultaneously applied.
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Fig. 5. Comparison of pit growth in both directions

parallel(a) and nommal(c) to tensile axis. (Applied stress
: 300MPa + 200MPa altemating bending stress)
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