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A Study on the Analysis of Causes & Minimizing of Defects at
Composite Materials Sandwich Aircraft Structure
in Autoclave Processing

S-C Kwon™, C-M Im™*, B-K Choi*, S-W Lee**, J-W Han**, andY-H Kim***
ABSTRACT

The purpose of this paper is to determine the effect of the autoclave inner pressure rate, heat-up rate, (ool round
angle, Thickness of core, height of joggle on defects, and to minimize the defects of aircraft sandwich  structure
reinforced with honeycomb core occuired in autoclave processing. The results showed that the geometry of aircraft
sandwich structure and tool such as tool round angle, thickness of core, height of joggle, and the autoclave cure
conditions such as inner pressure rate, heat up rate strongly affected the core  movement, core wrinkle, bridge
phenomenon of prepreg and depression of core that occurred in autoclave processing.
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Tedar Fim Table. 3 Properties of NOMEX H/CORE
10 Preprey ~ .
f T v 6L Gr)
Ply 6 Prepreg
Adhesive Film ;
f Test Item Requirement Value
Nomex Honeycomb
Core . ~ - 32
Density 27-33PCF
Achesive Film i 32
Ply 5 Preprey
Py 24 Preprst ShcarSn.vngl'h Min. Avg : 90 Psi 1054
Py 1 Prepeg (Ribbon Direction) | Min. Ind : 75 Ps
Surface Filim .
TR . 1) Tool ! Min. Ave: 2200 s
. Shear Modulus = 6473
Ply 1.5, 6,10 P $T 120, 0190 . .
Ply 21759 Prer;Fgg(gs(T 7781, +//.45)) Min. Ind : 1800 Psi
Shear Strength Min. Avg: 90 Pst 1401
Fig. 3 Diagram of lay-up prepreg. {Warp Direction) Min. Ind : 75 Psi .
1 g 3 o1
Shear Modulus Min. A\g.43()() Psi 7557
Min. Ind : 3600 Psi

Table. 1 Properties of ST 7781

Test Item Requirement Value
Flow Avg' 12-22% 19
Gel Time Avg' 1~ 7 Minutes 2
Volatile Max. IND 1.3% 05
Ultimate Tensile . . . 849
Strength Min. Avg' 47Ksi 913
Tensile Modulus | Min. Ave'3.1Msi fg
.
Ultimate Compress- . o 604
ive Strength Min. Avg' 34Ksi 201
Compressive . v in 338
Modulus Min. Avg'3.1Msi 333
Table. 2 Properties of ST 120
Test Item Requirement Value
Flow Avg 12-22% 18
Gel Time Avg' 1~ 7 Minutes 2
Volatile Max. IND 1.5% 05
Ultimate Tensile tmo 120
Strength Avg 39~45% 42
Tensile Modul Min. Avg' 41Ksi 607
ensile Modulus Min. Ave' 41Ksi 560
Uttimate Compress- . . 32
ive Strength Min. Avg'2.9Msi 3]
Compressive e 60.7
Modulus Min. Avg' 34Ksi 626
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Fig. 4 Shape of defects at sandwich structure after autoclave
cure.
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V, = R3-[R2-#/cos(90°-a)]

= R4+t-[R4+t X 180/{m(90° -a)tan(90° -
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tan(90° -a)}]-[ 1 X 180/{#(90°-a)}]

= t[1+1/sin{90° -a)-180/{x(90° -}
tan(90° -a)}]-[c XRZ X P] (16)
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Fig. 9 Effect of joggle thickness for defect.
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