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Degradation Damage Evaluation for Turbine Structural Components
by Electrochemical Reactivation Polarization Test

Il-Hyun Kwon, Seung-Se Baek, Dae-Young Lyu and Hyo-Sun Yu
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Abstract

The extent of materials deterioration van be evaluated accurately by mechanical test such as impact
test or creep test. Buot it s almost impossible to extract a large test specimen from  in-service
components. Thus material degradation evaluation by non-destructive methed is earnestly required. In
this paper, the material degradation for virgin and several aged materials of a Cr-Mo-V steel, which is
an candidated as structural material of the turbine casing components for electric power plant, is
nondestructively evaluated by reactivation polarization testing method. And, the results oblained from
the test are compared with those in small punch(§P) tests recommended as a semi-nondestructive
testing method using miniaturized specimen. In contrast to the aged materials up w0 1,000hrs which
exhibit the degradation behaviors with increased #~[DBTTlg, the improvement of mechanical property
can be observed on the 2,000hrs and 3,000hrs aged materials. This is because of the softening of
material due to the carbide precipitation, the increase of ferritic structures and the recovery of
dislocation microstructure by Jong-time heat treatment. The reactivation rates(la/lci, Qr/Qon) caleulated
by reactivation current density(lr) and charge(Qgr) in the polarization curves exhibit a good correlation
with A JDBTT]se behaviors.
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Table 3 The electrochemical fest results obtained from reactivative polarization curves in SOwt%-Ca(NQx)
solution (pH 7.3)
Electrochemical Reactivation Polarization Data
Material Tesic Qi On Epp Ix , o
(Arem’, x 10% | (Clom®) (Crem’) (mV) | (denr’, x 109 fedlce. @i Qe
Virgin 82.79 39.78 5.448 3225 16.14 0.194 0.137
500hrs. 72.88 36.24 5.340 2945 15.30 0.209 0.147
1.000hrs, 70.02 30.05 5.360 3135 17.94 0.255 0187
2,000hrs, 74.80 4491 4.831 338.5 13.43 0.171 0.107
3,000hrs, 80.22 44.34 3.280 305.5 14.90 0.186 0.119
* Agp 2 Critical current density * Qua o Activation charge * Qg : Reactivation charge

* Eg : Flade potential P

* Ll

: Reactivation wate by current density

Reactivation current density

* QuiQcm. @ Reactivation rate by charge
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