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Development of Crack Detecting Method at Steam Turbine Blade Root Finger using

Ultrasonic Test
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The reliability of blade root fixing section is required to endure the centrifugal force and vibration
stress for the last stage blade of steam turbine in thermal power plant. Most of the domestic
steamn turbine last stage blades have finger type roots. The finger type blade is very complex, so
the inspection had been performed only on the exposed fixing pin cross-section area due fo the
difficulty of inspection. But the centrifugal force and vibration stress are also applied at the blade
root finger and the crack generates, so the inspection method for finger section is necessary. For
the inspection of root finger, inspection points were decided by simulating ultra-sonic path with 3D
modeling, curve-shape probe and fixing jig were invented, and the characteristics analysis
method of ultrasonic reflection signal and defect signal disposition method were invented. This
invented method was actually executed at site and prevented the blade liberation failure by
detecting the cracks at the fingers. Also, the same type blades of the other turbines were
inspected periodically and the reliability of the turbine increased.
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(b) 40 inch blade
Fig. 1 Last stage blade of steam turbine
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(a) Turbine rotor wheel (b) Root finger

Fig. 2 Assembly of finger type blade
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Fig. 3 Stress at root finger due to centrifugal force
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Fig. 4 Weak point due to section reduction and acuteness
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Fig. 5 An example of root finger crack
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Fig. 6 Ultra sonic beam simulation (slope angle)

Fig. 7 Ultra sonic béam simulation (vertical)
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Table 1 Examine technique chart

1) Equipment ; Ultrasonic flaw detector
: GE Phaxor (KrautKramer USN60)
2) Probe straight : Krautkramer MSW-QC ¢ 5mm/2.25MHz
Angle : Krautkramer MSW-QC 70° wedge
Angle : Krautkramer MWB70/2MHz
3) Tested range (Screen Adjust.) : Full scale 250mm
4) Tested sensitivity : 80% FSH from known reference
Scan sensitivity : +6dB

5) Couplant : Paste gel
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Fig. 8 Inspection point at slope angle

Fig. 9 Inspection point at vertical
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(b) Jig for vertical
Fig. 10 Jig for ultrasonic inspection

(a) Jig for slope angle

3.6 M BYEMI FHEANE AY Yot

Eeolz ngH- %‘7%3“ ol ofg EH3H87]
o] A fRAANA g9 e JAE o
Edolz FE9 713153 63, A dstE Qs oy
YA ¥ A0 et A 89F o] g Wb}
A% FoA 2 239 JAANETE FESF 3

Age A7e) &3 VE BEE AAE ok
3tk o] 2 ste] Ao zr7F 4] g iy
ABE EHEtd 4% A A5 37,
AlF ol A "ol B8 qeksldh

Fig. 11 & Edol: 759 #do] gle Ad
HE AAE gAF §FRR HAA O e 3
Holth, EuUEe] Igos FAE HM AolE
= 71E duAAGA AR 71845 60% A
Zlelzz, A E&A 94X FHEA2EEH o
148mm 78] F2¢ @& FAF Folth Fig. 14
OM TEo] glv A EHRZ ZAE HA Ao

ool Az AEHA 43 ew, F4 A
1.— 54 olgel Aae dd ddel o8 uet
e A3t

Fig. 12 & B#ol= Y75 Fdol de ANE
AE AAMG QAL gEAR A e o ey

Fig. 11 Signal in case of no crack
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Fig. 13 Inspection with Jig for fixing probe
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Fig. 14 Detection of defect signal

Fig. 15 Disassembling blade with defect signal

Fig. 16 Conformation of crack at root finger
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