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A Study on Mechanical Strength in Al7075/CFRP Hybrid Composite
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ABSTRACT

The combined structure of hybrid composite made through the bonding process of materials
of different properties greatly defines its machanical characteristics, as the results of the
experiments on materials of different properties show much dissimilarity. When carbon/epoxy
materials are applied to hybrid composite, the carbon materials helps to improve the mechanical
properties of the hybrid composite, and the epoxy reduces its fracture strain and impact
resistance. Carbon fiber which is now in general commercialization is classified as high modulus
or high strength system, and its manufacturing methods are various.) ™

The study of the materials having combined structure is focused on the numerical analysis of
the layers of bonding surface in materials with difference modulus. The hybrid composite made
through the multilayered bonding of reinforced aluminium sheets with aramid fiber now faces
the marketing phase, and especially its excellent fatigue resistance and mechanical properties
promote active researches on the similar products of hybrid composite.5~m

This study aims to investigate the effects of CFRP volume ratio and fiber’s orientation over
the properties of mechanical strength and fatigue life of the hybrid composite, Al7075/CFRP.
To carry out this study, static tensile and fatigue tests were given to some of the panels
which, made through the co-cure processing in an autoclave, have different CFRP volume ratio
and carbon fiber orientations.

1. M B Aze) 3z ARt AME FHE BB

R M OITE|X| H127 M4z 7S 128 57



ugsy) siste] oFARE WP S8
F Qe A2 AdY A7t sHelzels g
Mgl oFAES WYY o= BF
AzY 7AY B4 doludce BRARS
AT e GgFEl A &S oo o
£ 499 A% e oYl Ragn g
o,

293 HYFERE e AR R 9T
o YL BAAST o AR WY Wol
e ARAMY ol MRkl AT
B, olAU=gHE BT dd LIy
e EYUE WY stojuds 2R
£ 38350 glon, 53 WHz 54 2 7]
AH 4ol $43te ol FAFHS sholn
Y= BgARS] e A7 s

BaAFE AAPEe] tgse, wuy 3
LHEAZ FEH] AEBHR 9lo) o] AR
£ sojnds 2gARdl $459 sojn=
2gAEY 24S YL & A= sFsAol
e B GAY4E TREARE SEF ©
A/1%A ARE $59¢ 71AE 54& A
davae % ARG BE 2 THSA
o) Utk 2} 2|&e AR WA/ EA
ARE 83 solnes HUe A T
zg A% 2% 72 27 © 59
24g ¥ 4 Y= AHol slom oY
A5 A BaAMRY AEHZ ALEZHo
oot HF4A 2P stolnes Bz
2 #4N2 % 2lE 3ol Ao

mety B dFE AIO75/CFRP sto|Bals
2gAs) CFRPY A%& 2 S24dfel o
IPee 2 VYL LEIUNAN FA
PP ARt ozRE A R W2

€ % BT videPdy 9%e FESHA
.
2. M8 % u3 2
21 AlEH

CFRP Age diae ga/dFs Zo=

58

RN s, AEA] £ A"
of g A=A ool AZFAHY
EZdE 2X(250°F) 2 ¢35 kg/cmd)stel
A Al7075/CFRP dlolB el EdA5Q A2
o] Bds Ax3n VANEE Foh9 <
F AEHE 92 92 AgHE AFse 2 A
Ho| AHEE #BLMHRE TEAA|L o EA
FA AlA"E 250°F Aggoez Aysigon
AI70759] HATAL 7]A1% o Qubgcl MeB
H2EE o835 MYA sy FFAHL
g2 33 o]ERHE AAAZH

AIT075/CFRP stelB2lz BEgAge] FEe
A ACACACACIY. &, (°9] waks JiAlE
A/ EA ZFZHPIE 04mm FAES 7HA
T A0S AN ES s dxsHA vhE 3
ZFAA ARAZ Aotk ez AlEHY =
< 237 g8AM 0° g siAlE g/
qEA ZIZHaE 3HT 5302 WAIFAA
Aolg CFRPY AF&E JeliA & =
g Al7075 AlE9] ¢dawael 45°9 dhake 7}
A B/ EA Zajzigiag 237 47hez
WA A Aolst CFRP wlgd+hake uehuiAl
3t ol g HZo digt AdAGANA Al-
7075 29 CFRP A8 Apold) AE HAM&H
Y2 178E F7HNA olFAF Apolel F
Ag @ dAIF &S S5 H G

0°9] wrgkg 7}x)= AIT075/CFRP stolH =
EitAlge] CFRP A¥€& 744 0.229%, 046
% 92 058%c10NoH 45°9] ¥3g s = Al-
7075/CFRP @lo]lB e Egtaige] CFRP A3
£ 747 036% 2 053%0)ATE 7)ol A e
CFRP A& &L ZE FIMHFE E£dste A
o, 44AA Fh/NFA Zzgast Al-
7075 NES FAE 2AT F ¢ olf=
CFRP #A3¥&g g9 24T 5 Aok webA
E Ao e CFRP AAE&L2 1739 g4/
Al Zglzart HeE duig oF 007%9 5
7HaEH7E e, AE {fydf Z=ga
B 0.22%9 79 Wt o 015% FFo) F
A Aoz AAHHEHY zElm, AE fIAMHF
o Al¥HAL] A ZAC diste Y
Zo] FlE AU

Joumal of KIIS Vol. 12, No. 3, December ‘97



‘21 FAHHLE *’353—?7(—:101 30mm, & 10mm
< A W4 66mm, Hi
Z A9 10mme 2 7174 71gsHey 7]
AZFEA AEH FARY teujdlold dHate
AE A7) Asted Hddel nAHAA A
stk QAP FFAZ B5mme Ag
Ag Faste WYESE FHFIAL, H2AY
T4 HZAHIE o] 83t Aoind A
A3, F3b4 10Hz, 81 02 HAZH R}
Aoz Agdsyt

22 MdeHHE ¥ digweo| gt ol o]

B4AFE BatEEe] did H¥eo My
A AFolBR o|FAR dig stolHe =3}
TAA ddAFRE FARHA g5 3F &
3t AyHe AW dge] Asigrh
0°9] =sigars 712 CFRPS A%} Al70758
v @5, AI7075/CFRP &tolBzl=std 234
E2& BAAASHIL 38 7EQ o)FABTY A
Folnz FER3IA AR g F
7} o9k %, @24 FE 088 47
dFngAast FEHUS F A8 (gal-
vanic corrosion)o] fFEEHo] FAH A=
A3 a7} ob7ldck welA o)#d Yoz
iete AAE AW GL] HA S8 3l
of gh&e] Qo ALY F ovz Y
AGAE Ev oFAEE HASE FAH
nEEojop stk E °“-—r"°ﬂ/\1'“ A S
EZ2A AE FeldF ZgzYgas udsige
o, AlgHe W@ B9 d¢s &‘1*5}0}71
#5le] GFRP ¥-F< THA8EZ Algde ¥
FAE #120 AE /YL F ZzYas O]%
Atk a5y o) Ar7 B AT Apgd
Al7075/CFRP 3lo|B g = ii}xﬂi«] Ao o
e ¢S HESA| gt

CFRPY A A2 2 wid s Al7075/
CFRP stolB= EgAae @4AFY &4
£ Fig. 1o YehiAch A17075-4 it gl
217} 71 GPa, 0° %3] CFRPd dist g4 4
FAZE 215GPacE e W, uey "’2 7]
T2 oA HIHAN uluste] Ak

oX m}o

gt b ets x| M2 M4Z '97d 12Y

ATO7S/CFRP Stoj BRI SEMES JAXMY T Boloj et o3

Adg A 0°9 HEoz 17 @i d/st
A AL, 924 du9 A0 EAX <
A9 2& AFAE Yeue Feolngmsle] §
A7t ey giadf9 AHE F7ke dE
of AAFAI 43 Basts Bl AN
o} o} HZaee] BHAAM, ME&AI FH
HEss A8 EdHe] AITNB A5 AL
Aeksidels w2 EAXNZ HrhE oo o
3o 4T 5 e dUeRE FAMY T
Z $XZE(resin flow)d Al 719" CFRP
29 o3t FRIEE] % A5 FHA 39}
428 AgHe o3 FHEHY Hoid I
502 oAz,

F

90
&)...
- Oo°
£ 0 ®) @ =
;g’ f—
.,;:60_
s
£ 3 o
Z 0 ()
: I @]
g wf o]
=
30._
20 | S TN U SN N SUNN SN B |
0 20 40 60 80 100

CFRP Volume ratio, %

Fig. 1 Behavior of modulus on the effects of various
CFRP volume ratio in AI7075/CFRP hybrid
material.
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Fig. 2 Behavior of Strength on the effects of various
CFRP volume ratio in AI7075/CFRP hybrid
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Fig. 3 Comparison between the stress-strain curves of
hyorid material with different CFRP volume ratio
and fiber orientations.
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Fig. 4 S-N curves of AI7075/CFRP hybrid material
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