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ABSTRACT

We analyzed the damage effect on Glass Fibre Reinforced Plastics(GFRP) under air flow by irradiation of
continuous wave near-IR laser. Damage process and temporal temperature distribution were demonstrated and
material characteristics were observed with laser intensity, surface flow speed and angle. Surface temperature on
GFRP rapidly increased with laser intensity, and the damaged pattern was different with flow characteristics. In
case of no flow, penetration on GFRP by burning and flame generation after laser irradiation was appeared at
once. GFRP was penetrated by the heat generated from resin ignition. In case of laser irradiation under flow, a
flame generated after burning extinguished at once by flow and penetration pattern on GFRP were differently

shown with flow angle. From the results, we presented the damage process and its mechanism.
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Fig. 1. Schematic of experimental

Table 1. Laser specification

List Specification
Medium Yb-doped fiber
Type (6%
Wavelength A = 1.07 um
Power Max. 1 kW
Polarization Random
Beam diameter 5.85 mm
M2 1.05
Beam divergence 0.24 mrad
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ig. 4. Absorption coefficient of GFRP by wavelength

Table 2. material data of GFRP!™'"!

. . Resin Thermal
Ve §iess Densty ignition T conductivity
0.65 1.76 372 C 10.4 W/mK

O MM 501 glem’® :

Specific GFRP GFRP GFRP
heat softening T melting T | min. viscosity T
806.4 830 1065 1160
JkgT ~916 C ~ 1200 C ~ 1260 C

. Absorption

Refractive Trans(rjlj)lttace Refre(%t)ance coefficient

index (a)
(1070 nm) | (1070 nm) (1070 nm)
1.574 0.07 % 26.3 % 35.80 cm’
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Table 3. summary of experimental results
Surface
Laser |(tangential) :
No.| intensity flow Inm{dﬂeinoe [r)ggg%e
[ab. unit]| speed
[m/s]
1 16 _ ) Burning
/penetration
5 4 ) . Burning
/penetration
3 1 - - Burning
4 1 60.5 45 -
5 1 106.4 0 Penetration
6 4 106.4 0 Penetration

Fig. 5. Damage by laser intensity.
(1) without flow, (2) with flow

ML

Fig. 6. Damage by flow incidence(left: 45°, right: 0°)
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Table 4. temperature gradient until 900 C

Surface
Laser ) Temperature
. . (tangential) !
No. intensity gradient
[ab. unit] | flow speed ['C/s]
[m/s]
1 16 - 1931.6
2 4 - 1832.2
3 1 - 832.3
4 1 60.5 840.7
5 1 106.4 3944
6 4 106.4 6229
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(2) with flow(left: x50, right: x400)
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