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Development of nondestructive inspection system for soundness diagnosis of FRP
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Fiber reinforced plastic (FRP) is used in a wide range of applications due to its light weight, high strength,
excellent corrosion resistance and flexible processability. Although nuclear power plants may have a chance to
use FRP as structural and equipment materials in the future, its radiation effect is not well known so far. Thus,
we tried to evaluate its radiation degradation non-destructively using "AE (Acoustic Emission) digital
hammering inspection". Two types of FRP test specimens of glass fiber and carbon fiber using PEEK resin as a
base material were irradiated with electron beam at maximum 2,000kGy. The natural frequency of FRP with
glass fiber obtained by the inspection tended to decrease with the irradiation, indicating a potential to detect the

radiation deterioration by AE hammering inspection.
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Table 1 Specification of samples

Sample Fiber Matrix Size(mm)
GF lass 16
g PEEK ¢
CF carbon L:200

CF

200mm

Fig. 1 FRP samples
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Table 2 Irradiation condition

FRP RBRIROIREF R Z1T> 72, GF, CF ZhZTh
OFRBRIAZR I F6 KOV ERO IR AL FHAIRS R 4 Table 3
(2R, IKGy/[EHE 50 [BI4°5, 30kGy/[EliE: 4 []475
A L%, BRRMAI LT, Z 2T, 1kGy FREHICE
A 1R H7- 0 ORE EFIIRK1SCRETH
0., HTAEBIRELL T & 70D K5 TR R 2 3%
ELT,

EREENS DBRIIBSHHEZE O b DIZ L 551D
WCEHIES 2,

Table 3 Temperature measurement on irradiation

Upper Measurement
Measurement
Sample | temperature . temperature
o point

limit("C)* 1kGy | 30kGy
surface 17.4 74.6

GF 147 —
inside 17.7 87.2
surface 17.5 753

CF 147 —
inside 17.6 80.2

Irradiation dose per time 1kGy 30kGy
Current value 1.73mA 10mA
Transport speed 14.98m/min | 2.89m/min
Scan width 110mm
Total dose (kGy) Number of irradiation
0 _ _
100 100 —
200 200 —
500 500 17
1,000 — 34
1,500 — 50
2,000 — 67
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Fig. 4 AE hammering inspection to FRP
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Fig. 6 Peak frequency (before irradiation)

Table 4 Frequency from theory and experiment
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Fig. 5 Frequency distribution (GF)
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Fig. 7 Influence of dose on peak frequency
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Fig. 8 Structural model of the interface layer of GFRP
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Schmidt Hammer

Fig. 9 Schmidt hammer measurement to FRP
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Fig. 10 Influence of dose on Compressive strength
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Fig. 12 Influence of dose on peak frequency: PE
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Fig. 13 Influence of dose on compressive strength: PE
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