£33E HoM
20114F 4 H

E I S A N -
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Apr. 2011

Vol.33 No.2

XEHS 1001 - 2486(2011)02 - 0023 - 05

PEZES[ANHCERGKALEE ST EBIF M

PRELTN LB, X A
(BBAHEAS bbefsE 220, 3d kv 410073)

i E LB TR R AT AE Y 1)

23N, 975nm 8 RO X TR £ 4E 3 5 IR 5L R

BRI 4 KON, 5 BRI 1] 0 B T 48 ) TROEXT B ET 48 5 5 FPRH IR o BEIE b XHBOEAR BT B2 4
ZAPPRHIRIANLEE AT TR0 70 A7, 2 T8 ) B AR R P AN S8R S LB, HE S 1 B 2T 4E 1Y SR AL R D7 72
SR PR A HRL T 7 % XHBOG R R S G EBHRS I S B IR 119 3 2430 B2 S MR kAT (B SR ifp , AKR(E L
BN T WOERT IR ET - S5 BRI REIR RN, , LU EE RS SR 4 R — B

SRSREAA ORI T 4E S S AORE s VD1 05 AL R 5 B

FE S TN249 EkFRIRAD : A

Influence of Tangential Airflow on Laser Irradiating

Carbon-Fiber Composite
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Abstract: The experiment of 975nm continuous wave laser irradiating carbon-fiber reinforced resin composite was studied, while the

front surface of the target was provided with and without tangential airflow. Analysis indicates that the loading of tangential airflow can

enhance the damage effect of laser on carbon-fiber composite. The failure mechanism of carbon-fiber composite irradiated by laser is

preliminarily studied in theory. Based on the oxidation characteristics and the oxidation reaction mechanism of carbon, the oxidation rate

equation of carbon-fiber was obtained. The three-dimensional temperature field model of thermally decomposing resin composite irradiated

by laser was solved using modified smoothed particle hydrodynamics, the failure mechanism of carbon-fiber composite irradiated by laser

was numerical simulated. Simulation results proved to be consistent with experimental results.
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Fig.1 Sketch map of experimental setup for laser
irradiating carbon fiber composite
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Fig.2  Damage morphologies of carbon-fiber reinforced resin composite
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Tab.1 Value of physical quantities under numerical simulation
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Fig.3 Temperature field distribution without airflow
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Fig.4 Temperature field distribution with airflow
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