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Impact Fracture Behavior of Ceramic Plates Instrumented Long Bar
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Abstract

A long bar impact test to alumina plates(AD 85 and AD 90) was carried out by using fabricated
impact testing apparatus. The apparatus adopting a long bar of 2.1m in length made it possible to

measure directly the applied impact force to the specimen during bar impact.

The dimension of

specimens was 33 X33mm and thickness was 3.4mm. Confinement of D2=18mm outer diameter and
DI1=10.5mm inner diameter was used to provide contact pressure to the specimen. Contact pressure of
p=100 or 200MPa was applied to specimen before impact test. Damage caused in those cases were
compared with the case of without contact pressure. The damage of specimen was different depending
upon the pressure level of confinement. The existence of confinement had suppressed the development
of radial cracks from the bottom of specimen and reduced the extent of damage as compared with
cases without contact pressure(p=0MPa). Because the application of contact pressure to the specimen
increased the apparent flexural stiffness of specimen during bar impact, it had produced the change of
developed damage in the specimen; from the radial cracks to the local contact stress dominant damage.
It would contribute to the improvement of the ballistic property in ceramic plates.
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Table 1 Mechanical properties of target and

impact bar.

x 103 E H Cox 10'
Material (ig/;?% (GPa) (Gpva) (igjmzs)
ADS5 | 344 236 9.2 285
AD90 | 359 278 12.8 316
Steel | 7.85 207 8.0 40.3

-562-

2 sgvh Agdel Aaa
A,
AolA 2njg
A 7 whe due
EEERE LR

st

T48&
v Ao qEE 07m Foldl AEFS
Haste] 2= de 8L §A 3§
¥ 5mme] WP E oz
oyl A8 dEAAHE

&2 3817]

e4e

Ate Al@Ho| 0.5m Fold A
H$3tAA 83 Fig 1L 4

BAAS AFEOIE A s AR A

& 23] Hsto, 4 sk
]7‘]5}~ tol= #g AdAs3d.
7l viele] wlEg HAsE7] 9
A=Y ZdolE 2mmoldE 3}

A9

up7b AdEd =2shr)

(for dynamic force)

E“Z}jk Load cell

Punch bar —~
— Guide pipe
Guide ring — Bl
- Specimen
i N e
1 +
I E=iis i
e TSR L
Capsule — T = Zq[;ﬂ']\ N#; Load call
! ¥ .
i o i {for static load)
(==
ol 5 :
{ | 1 i
! i I
] i I
el
r,l _ l ! \N\’T’\ Hydraulic jack
Sl - ‘i i i |
& |
i | | i
g T
= e
[ R B
\ LL#%
i
: | '
4

Fig. 1 Experimental setup for a low velocity
long-bar impact testing.
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Fig. 3 Comparison of impact force measured at
different locations along impact bar.
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Fig. 4 Variation of impact force according to
drop height of impact bar.
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Fig. 5 Appearance of surface damage caused
by a long bar impact at h=0.5m in
3.4mm-thick AD85 and AD90 specimens.
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(a) AD 85

(b) AD 90
Fig. 6 Appearance of fracture surface caused
by a long bar impact at h=0.5m/s under

p=100MPa.
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Fig. 7 Profiles of impact force applied to

3.4mm-thick alumina specimens.
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