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Effect of Thermal Aging on The Strength of Laminate Composites
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Abstract

Composite reinforced fiber materials are used in lots of fields such as a part of aeronautic space,
ship, machinery and so on because can make structure wished for necessary condition by control fiber
direction and laminated sequence. As the use of advanced composites increase, specific techniques have
been developed to repair changed composite structures. In order to repair the damaged part production
high quality composite reinforced fiber are completed by control the surrounding temperarure and press
in autoclave. The quality is influenced heat exposure degree by chemical reaction for precessing. This
study considerated influence limit of using by repair structure part and change of properties according

to heat exposure degree for repairing.
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Table 1 Properties of ST 7781 ST 220

Below 125°F (52C) Release
pressure and remove part

Temperature
°F
M Hold 90 minutes min. at 260 + 10°F
260°F
(1277T)
Heat up rate: 2 ~ 8 "F/min.
130°F i

(55°C) . |
0 i

Pressure 40

(psi) ! 40to 50 psi !
15 f—e i

0 I
t Apply heat after full Time »
pressurization of autoclave

Vent vacuum bag when pressure reaches 15psi

Fig.1 Autoclave cure cycle

Fig.2= Tensile, Compression 2 Interlaminar
shear test & AlHAZLE Y lay-up A S E}
Jet.

Vacuum bag material
//_ Breather
Vacuum «-

- ? Mold reteass
:
C )

Tool |

Non-perforated
Pating film

Vacuum sealer tapa

Fig.2 Lay-up for laminate specimen

Material Type Table.2o] A@-§ laminate #2}3t7] 8 L
Test Item Te1e AL TAFY
ST220 | ST7781 =2l 8 L
Tensile Strength(MPa) 402.7 5309 Table 2. Staking requirements and nominal ply
Tensile Modulus(GPa) 21.17 23.44 thickness or Testing, laminate properties
Compressive Strength(MPa)| 471.6 5433 Characteristic Style 7781| Style 220
Compressive Modulus(GPa); 19.79 27.58 Thickness per ply, inch| 0.0095 0.0042
Resin Solid Content(%) 42 39
: : No.plies, laminate tests
Gel Time(min) 4 4 Mechanical Tests 10 21
Interlaminar Shear 16 30
2 AgelA AMg" Atz 2Fig 1A 2 ) i
& A3 AbolZ(Cure Cycle)d] 9% &% =73} ) 2 Alge AF8-8 autoclavew 3ft x 6ft A7 R
%a% a%g}ﬁq &]:17_—3‘3 SOOOF(260"C) 94' ZOOPSIQ’] OI:ILE!'% 7}'@'
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(a) Tensile specimen
R: 38.tmm (1.5")

19mm (0.767) 12.7mm (05”)

38.1mm (1.5”] ’

g

(b) Compressive specimen

| 79.4rm (3.43")

p
Specimen

0.25"£0.02"

Specimen

l

(c) Interlaminar shear specimen

K—— 4.0"%0.5" —
Thickness: 0.1"+ 0.05"

Fig 3. Classification of test specimens
A8z dFvE E539 HEAL 3M 2216
Adhesive FilmE A}8-3to], Ao A 24713 A8
F 70CAAM 1212 3R sl

Fig. 4 o= A" A%, &=, interlaminar
shear A @H& el
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(b) Compressive

(a) Tensile

(c) Interlaminar shear
Fig. 4 Configuration of test specimen
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Fig 5. laminate panel test curve of average data
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