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Effects of Laminate Structures on Impact Properties
of Laminate Composites
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Abstract

By alternating AlLsB4O5/AC4ACH composites with AI1050 sheets and then hot pressing, MMC/Al
laminate composites have been successfully fabricated as parameters of the laminate structure and the

number of Al sheet.

Impact properties for laminate composites have been evaluated both in the

laminate structure and in the impact load direction. Lamination of Al sheet and MMC layer showed a
remarkable imporovement in the absorbed impact energy compared to that of monolithic MMC.
Laminate composites mounted with Al sheet at the outside of the configuration had a higher impact
energy in the edge wise compared to that with Al sheet at the inside. Furthermore, there was an
anisotrpy in the impact value of laminate composites, that is, impact values for the flat wise in a
constant volume fraction of Al sheet dramatically increased along with Al sheet number, even if impact

values for the edge wise were nearly constant
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Tablel Fabrication conditions for MMC/Al
laminate composites

Volume fraction of Al1050 | 20%
Number of All050layer 2,346
Preparation temperature 500C
Applied pressure 25MPa
Pressure holding time 30min
Vacuum pressure 1.33X107%Pa
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Fig. 1 Impact specimens showing dimension
and configuration between laminate
structure and impact direction

(b) ¢ (o= Al #H8& 2~6522 U A
oith, AFHL HAFEFARAN AHE F =
A JIS-Z-2202 A oA UBeoz AUSA
ouj, olme] wXe WHsE o AYsA
th @)l A Al 39 wWid 92§ 2IE AT
T AFEe A g datq FHANEL
YA, b)c)st #ol & Al F& W
HEARS APBS A HFFH ZdE P
st SAANES NS F, HITE, AlZT
2 AW A5 vAE 4FE B3
z, AlE#He] HFs A FHFFAUAE
%3 HA & €5 MMCS A2 "l HE
R

ol

gl F

Al

o

o

3. =
3.1 HEsist Mg 2 mMmcel S4AHS

MMC 2 FH2A% Fig. @3 (b)edA olx
w3k g (o)e] ZHE W43 FAANHSE & 2
#& Fig. 29 Jet Yot

&4+ MMCY A8+ F43%¢] ddAd =
23 & gdAR AY £zxoez dEse A%
o8 oAy HFEHJARE o: HYE F
8 AdslFdol F, 34Fo] AW FASE @
43 FAAS a2 Jepdla Qb AR o
g g7 e 8413 08 AR 98 23
NEe & delx FA4sF - d9 FHL g
=24 velyd,



N MMC

6 | Laminate type 1 Edge wise
———— Laminae type ii: Edge wise

— L aminaa lype ¥ -3 Flat wise

tmpact icad, P (KN}

Displacement, D{mm)

Fig. 2 Impact behavior for MMC and
MMC/AL composites
depending on laminate structure
and impact direction
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Fig. 10 Typical fractograph for MMC/AI
laminate composites fractured in
different impact directions
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Fig. 11 Schematic sketch for deformation
behavior of aluminum sheet and
interfacial declamation in MMC/Al
laminate composites fractured to
different impact directions
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