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Fumio Kamiva : Nonlinear Analysis of the Nailed
Stressed-Skin Panel II
Application of the theory of nailed layered beam
to the nailed stressed-skin panel
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Table 1. T % - * n» R B &

Test specimens of nailed panel.

RAFV
] V7 Skin
A OB | B HER | WERR Rib
1 =4
. Naijl ) E, Ey E) E, G ggﬂﬂi
Specimen |Type|spacing; Loading (kgf/ (kgt (kgt/ (kgf/ (kgf/ breadth
(mm) cm?) cm?) cm?) cm?) cm?) ratio
PR E
S§S%C | SS 90 Central point 103600 103400 73800 67000 3850 0. 559
4 ES 2 /TE
SSOF | S§S 90 Two point 106800 99500 77400 58200 3880 0, 550
DS9%F | DS 90 ” 120500 98500 71700 70000 3830 0, 564
rhRE T E
SD%C | SD 90 Central point 106400 114600 73800 67000 3850 0, 552
4555 2 AW E|
SD45F | SD 45 Two point 94800 100400 74200 68700 3250 0,514
SD64F { SD 64 ” 97500 93200 73000 63000 3480 0.532
SDF | SD 90 ” 113400 117100 7_1400 60100 3860 0. 559
SDIS0F| SD 150 ” 92700 97400 71400 60100 3860 0. 559
DD®F | DD 30 ‘ ” 158100 211800 78400 58600 3360 0. 509

Ep : AREMS AOHT ¥~ 7
MOE in bending parallel to the face-grain
Ey : IR M OER Y » 7R
MOE in compression parallel to the face-grain
Ey : REHICERSNOERE Y v 7 325
MOE in compression perpendicular to the face-grain
G : BB R

Shear modulus
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Table 2. $TE % VO DEHEME & EERIED

Comparison of calculated load with experimental load, nailed panel.

W=6 mm K W =18 mm B

2B at W=6 mm at W=18 mm

£ B £ B #E E £ B {E
Specimen | W DR 2= w M DI RE

Exp. load Exp. load Exp. load Exp. load

Theo. load Approx. load Theo. load Approx. load
S S9C 1.00 1,00 0.99 0.99
S S90F 0.91 0.9%90 0, 92 0.92
DS9F 1.08 1,07 1,04 1.03
SD9C 1,00 1.00 0, 99 0. 99
SD45F 1.01 0.98 0.97 0.96
S D64F 1.02 1,00 1.00 0, 99
SDYF 0.99 0,99 1,00 1. 00
SDISOF 1,00 0.99 1.01 1,01
DD9%F 1,01 1.00 0.96 0.95
(Ave.) 1.00 0.99 0.99 0.98
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Nonlinear Analysis of the Nailed Stressed-Skin Panel II
Application of the theory of nailed layered beam
to the nailed stressed-skin panel

Fumio Kamiya®@

Summary

The objective of this study is to develop a procedure for predicting the nonlinear bending
behavior of the nailed stressed-skin component. This component might be regarded as a kind
of nailed layered beam. When it is subjected to external loads, the direct forces in the plane
of the plate are not uniformly distributed over the width of the plate. Because of this, the
analytical procedure for predicting the nonlinear bending behavior of the nailed layered beam
which has been developed in the first part of this study is not applicable directly to the
component. However, to use the concept of the Effective breadth, assumptive uniformly stre-
ssed width, instead of the actual width of the plate makes the procedure applicable to the
nailed stressed-skin component. In other words, the component can be regarded as the nailed
layered beam with the effective breadth. The effective breadth is obtained by Amana and
Booth’s theory. The experiments which were conducted to examine the validity of the proce-
dureshowed that it gave excellent agreements with the experimental results. The solution
was used for investigating the effect of some parameter on the stiffness, and some useful

information for designing the component were given
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Bending test of the nailed panel.




