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FRP  FRMLs

Numerical Analysis o Damage in FRP/ Metal Hybrid Laminates
Under Low Velocity Impact
YU Jiarhua' CHEN Jianrgiao© WANG Wenr xue’
(1. School of Qvil Eng. & Mechanics, HUST , Wuhan 430074 , China;
2. Ing.for Applied Mechanics, Kyushu Univ. , Fukuoka 816-8580 , Jgpan)

Abgract : Fiber Reinforced Metal Laminates(FRMLS) possess reduced dendty and better fat igue red gance as conr
pared with metal meterials. On the other hand, FRMLSs are s uperior to nonrmetal conpostes in machinability and
anti-inpact properties. O n the base of three-dimengon dynamic finite dement method , a numericd anadys is of
damage in FRML s under low velocity impact isperformed. The inplanefail ure criterion and the ddlamination crite-
rion proposed by Chang-Chang and Choi- Chang are utilized in the anadlyds. The shape and Sze of ddamingtion are
smul ated under different impact velocities. The anaytical results agree with the ex perimental observations in the
literature. It is shown that there exigs an ener gy threshold of inmpact. Delamination can only take place when the
impact energy is greater than the threshold. It isds shown that the anti-impact property o f FRMLs is much better
than that of FRP.

Key words: FRP/ Metd hybrid laminates; low velocity inpac t; ddamination; energy threshold of inpact



