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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°cycles 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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Fig. 3. Configuration of experimental setup
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Fig. 4. Load-displacement curves for bending test

Table. 1. Maximum loads{Pmax) of specimens for static bend-

ing test

Specimen Maximum load(kgy)
Non-stitched specimen 105
Stitched specimen 150
Stiffened specimen 1,050

Table. 2. Maximum strains at gage positions for three types of

specimens

Position Strain of | Strain of | Strain of
of Strain  |{Non-stiched] Stitched | Stiffened

gage (ue€) () (p£)
Gage | 2167 2199 679
Gage 2 652 431 306
Gage 3 —61 -121 80
Gage 4 -311 —442 —311
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Fig. 5. Load-strain curves for bending test
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