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Fig.1 Arrangment of elements for
explosive impact.
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Fig. 2 Relation between impact direction
and laminate direction
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Table 1 Experimental conditions and variation of spesimens after impact.

(Case of Experiment 1)

demension of specimen: 30mm X 140mm X 10mm (thickness)

direction of impact: flatwise

No. of Weight of Cha;'ge:d Materials of Kinds of Variation of
experiment DDNP zﬁccgve back up reflective specimens after
® (g/cm?) plate stress wave impact
— ., X tyrof tensili wave
I—1 7.5 0.83 styrofoam . } fracture by
I—2 12.5 0.87 styrofoam tensili wave delamination
I1-3 7.5 0.83 steel compressive wave L.
whitening of
1—-4 10.0 0.86 steel compressive wave all sectional
1-5 12.5 0.84 steel compressive wave area
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No.of Experiment [-2

Fig.3 Cross-section of the specimen after
impact.

No. of ExPeriment 1-4

Fig.4 Cross-section of the specimen after

impact.
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Fig.5 Variation of tensile strength after
explosive impact loading.
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Table 2 Experimental condition and variation of specimens after impact.
(Case of Experiment 1)

demension of specimen: 10mm X 10mm X 100mm

No.of | Direction|Weight of] Charsed Nfiaterials Kinds of Variation of | No.of Figure
experi-| of |DDNp | *Plosivefof backupl ,oqo0i specimens | (photograph
ent | impact | (g) | demeity | plate stress wave | after impact | of section)

m pac (&/cad) ess wave mpac of section

Or—1 13.7 0.81 Steel compressive Fig. 7-(a)
wave whitening

Oa—2 13.7 0.81 Aluminum | compressive of Fig. 7-(b)

flatwise wave all sectional

Or—3 13.5 0.82 FRP area Fig. 7-(c)

Ha—4 140 | 079 |Bakelte | tensile wave | fividedinto | g g(q)

Osg— 1 13.8 0.80 Steel compressive Fig. 7-(d)
wave whitening of

Ig— 2 13.8 0.80 | Aluminum| compressive partial area Fig. 7-(e)

edgewise wave
Ig— 3 13.7 0.81 |FRP near Fig. 7-(f)
the boundary
Ip— 4 14.0 0.79 | Bakelite tensile wave surface Fig. 6-(b)

(b) edgewise

(a) flatwise

No.of No. of
Experiment Experiment
Ta—4 Te—4
Fig.6 Cross-section of the spesimen after
impact,
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Fig.7 Cross-section of the specimen after impact.
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1) Sawada T., J. Industrial Explosives Soc. Jpn.,
29, 116 (1968)
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Damage of FRP by Imact of Exploding

by Takashi INOUE*, Tuguo SAWADA** and Syuji MORIMOTO*

When FRP subjects to the loading of strong pressure wave by the exploding,
the body of FRP sustains considerable damage.

The object of this study is to clarify the mutual relation between the reflected
wave at the boundary surface and the damage of FRP. The results obtained from

thses expreiments are as follows.

(1) Under the condition reflected tensile wave are released, Flatwise loading
brings the fracture that is caused by delamination.
{2} Under the condition reflected coniprcssive wave are released,
(8 Flatwise loading brings the whitening all area of section, but the fracture

does not occur.

( Edgewise loading brings the whitening partial area of section,

and the

total area of whitening in this case is smaller than that of flatwise loading.
Under this loading condition, the impact resisting ability of FRP is very

high.

(*Junior College of Engineering, University of Osaka prefecture,
3—1—4 Katuyamaminami, Ikuno, Osaka, 544, Japan,

**College of Science and Engineering, University of Kinki,
321 Kowakae, Higashiosaka, Osaka, 577, Japan.)
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