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Static and Fatigue Characteristics of
Urethane Foam Cored Sandwich Structures

J.H.Kim*,Y.S. Lee*, B. J. Park**, D. H. Kim*** and Y. G. Kim***

ABSTRACT

The static and fatigue characteristics of polyurethane foam cored sandwich structures are investigated.
Three types of the specimens with the glass fabric faces and the polyurethane foam core are used; non-
stitched, stitched, and stiffened sandwich specimen. Especially additional structural reinforcements with
the twisted polyester and glass fiber for thickness direction are made to stitched sandwich structure panel
to minimize the delamination of structure which is stitched the upper and lower faces through the core
and the resin is impregnated into stitched fiber with the characteristics of low viscosity of resin at resin
flow temperature and cured together with during the curing process.

Bending strength of stitched specimen which is 50 mm x50 mm pitched is improved by 50 % as com-
pared with non-stitched specimen and stiffened specimen is improved 10 times more than non-stitched
structure. After fatigue testing of 10°%ycles by 20% of ultimate load under monotonic load, the bending
fatigue strength of non-stitched specimen is decreased by 27% of monotonic bending strength, 39% for
stitched structure and 20% for stiffened specimen. To verify the aging effect of polyurethane form core,
Ultrasonic C-scanning equipment is used to detect the damage of skin laminate alone after fatigue test.
From results of UT C-scan images, there is no defect that can be damaged occurred during fatigue test. It
is concluded that the decrease of bending strength for foam cored sandwich specimen is caused by the
decrease of stiffness due to the aging of polyurethane foam core during fatigue cycles.
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(a) Non-stitched sandwich specimen

(b) Stitched sandwich specimen

(c) Stiffened sandwich specimen

Fig. 1. Configuration of specimens
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(a) Non-stitched sandwich specimen

(b) Stitched sandwich specimen

(c) Stiffened sandwich specimen

Fig. 1. Configuration of specimens
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Fig. 3. Configuration of experimental setup

Zel B2 Alo|2g 7K & Selw £ AR A}
W71E ol 83tel 24 FGsel 287 29 Beg
s,

3. A9Z3 8 g

3.1 3N Z8 2= EN

Fig. 4= A F/2 A" i3 34 38 A&de
Tt e 35-H9 AEE Yeghd AHolth xg
A=A AR 7Y ZErt u2EH Asgx
AR Bk 50% A= F4EHE A BEE 4k
a2y 2EZY AR AHe A dE AHg
Blgte] 104 o4 §3 Z=rt F4EAT 34 73
AEA v2EA R 2EF A A$ W 2}
A ZhiAl e 52 Fulsit Hdigtel] ol2d &)
T2 R Zadta glern AHe sz ¥u W
AT AT g £ Ao ¥ 2]
o2} stge] Skl adhe RS Ay sho
B elstgl e} Table 1& xﬂ FHY AN BA FY
Ao dig Al 852 vehd Aot

Fig. 5& A 59 Al—?d° g4 49 dola AR
o stdo) *Eaﬂﬂﬂl ol g HAsly FF P=
100kg7hA] 738 35 HE g tigt ASold). y)
*FM AlHz 2EH Al Ae WEEo] FAE e

Holx gtk et 282 AlHe ~EAskx] ge
Alg3t Hvlwste] AolA] 1elAe o 69%, AlolA] 2
qaE 53% AEE F3I W%O} A FAsta, A
olA doME YT g Zert mely MEgx 2
T AR 3 AT FEe 2EHF] o mHy}

x1 =
Z22 34 % 52 54 77
1200
O« Honstliched spscimen
1000 | ,A/mi:b —O-—Stitched apecimen
& > —~O— Stiffened specimen

200 Aff A
= i o Y
e I3
o 4
£ w0l & B

a
e £
9 w0 AA
3 o 4
£
3
200 |- f — J
DDA D—ID—O-DOD-0
Zﬁ 00— D yarsy %—Dw—m@%m&)—o
0 2T L
[ 5 10 n 3 25 P pr S 45
Displacement {mm)

Fig. 4. Load-displacement curves for bending test
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Non-stitched specimen 105
Stitched specimen 150
Stiffened specimen 1,050
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specimens

Position Strain of | Strain of | Strain of
of Strain |Non-stiched] Stitched | Stiffened
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Gage 3 —61 —~121 80
Gage 4 —-311 —442 -311
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