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Creep Crack Growth Properties of Rotor Steel under

Constant Load and C; Condition
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Abstract
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A 54

%), Steady State Creep(7d73-d €l

Creep-induced

The creep crack growth properties in 3.5NiCrMoV steel were investigated at 550°C by using CT
specimen under constant C, condition that was held during crack growth of Imm distance. C, lely on
load line displacement rate and c usually increase with crack length though load is reduced in order
to maintain constant C; value as crack growth.

Fully coalesced area(FCA) ahead of crack tip tend to increase as C. increase to the critical
value, and after that value FCA decrease.

For the tertiary creep stage of crack growth test, the most of displacement is due to the
steady state creep, except only small part due to the primary creep and other effects.
Therefore, tests were mainly interrupted in the tertiary stage to obtain high value of C. At
constant load and C, region, crack growth slope was 0.900 and 0.844 each, on the other hand

C" slope was 0.480.
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Table 1 Chemical

composition of

3.5NiCrMoV steel.

C | Si{Mn|Ni|Cr

Mo| V P S

0.28|0.2510.35 |3.28/1.34(0.29 10.09 |0.005 0.003

Table 2 Mechanical properties of
3.5NiCrMoV steel at room

temperature
Tensile |Yield Elon- |Reduction
. Hardness
strength |strength |gation |of area (Hre)
(MPa) | (MPa) | (%) | (%) he
856 745 10.8 21.8 25
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Fig. 1 uniaxial and Constant C;
creep specimen profile.
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Table 3 Test condition of constant load
and constant C;.

Applied |Initial condition Constant Ct

constant |Crack [Stress Start | Hold
intensity | Value

load length
factor  [(N/mhr)
(N) (mm) | MPav/m) /mhr (hr) | (hr)

300 181 175
1,000 | 354, 63
2,000 | 543 45
4,000 | 615] 25

time | time

4,090 | 1270 | 24.86
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Fig. 2 Log-log plot of stress and steady
static creep rate in uniaxial load.
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Fig. 3 Relationship between the change in
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Fig. 4 Relationship between C° and crack
growth rate.
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Fig. 5 Relationship between creep-induced
displacement rate and crack growth
rate.
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Fig. 6 The variation of C; with time under
constant load and constant C;.
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