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By Robert. A. Weinberger, Carl A.,RossmanS’ ..
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. . and Gordon P. .Fisher

. sUylMAR~:

Compression teats were made of.two
snecime.nswith hat-section stiffeners.

.,,

\

gyoups of panel
The groups were

identical except that the flat sheet of one ?roup was
Alclad 2@-T81 and o.fthe other Aiclad 2.4S-T56.

Results of the tests “are given-in tables or charts
which show the average stress at which the sheet buckles
and the average stress at the maxim load.

An increase in strength of several percent was
generally obtained by the use of Alclad 24s-T86 :slle,et
instead of Alclad 2.4.S-T81sheet for the panels with close
stiffener spacing and with the.effective sheet,area at
maximum load greater than 20 percent of the.total area
‘ofthe panel.

INTROD~JCTION “
~.,..

.,,. ~,
An.extens’iy~einvestigation was made .of the com-

pressive strength of flat panels ofoAlc+ad 24.S-T81 sheet
(commercial Alclad 24S-T sheet, artificially aged)
riveted to Alclad 2,!@-T84 stiffeners (stretched “and

?&3 artificially aged.Alclag 24-s-T)>..and ~.heres”~~~ ~~ethe
investigation are presented. in reference 1.
specimens reported in reference 1 the minimm guaranteed.
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yield strengths of the ~l.clad 2~S.-T8l and Alclad 24.S-T84
materials were 57,000 and.64,,900 pounds per square inch,
respectively. At the request of the Army Air Forces and
the Consolidated,Vultee Aircraft Corporation who supplied
the specimens, an extension of the test program of refer.
ence 1 was made to determine. if the use of Alclad 24S-T86
sheet (commerical Alclad 24S-RT, artificially aged), with
a minimum guaranteed ield strength. of 66,000 psij in

i‘place-of the Alclad 2 S-T81 sheet would cause an increase
in the strength of the panels, Accordingly, 48 panels
made with Alclad 24S-T86 sheet were tested in order to
compare tb.etest results, with those of,a geometrically
identical group of panels of reference 1.

TEST SPECIMENS AND MiTHOD OF TESTING

A typical cross section of a panel is shown in
figure 1 and the nominal panel dimensions that correspond
to the symbols of this figure are shown in table I,
which presents the tes”tprogram, and figure 2. The
four stiffeners, equally spaced, were riveted to the
sheet ‘with commercial 100o countersunk-head” rivets.
The direction of the grain of sheet and stiffeners was
parallel to the length of the specimen. The panels were
tested with flat ends. Representative compressive stress-
strain curv’esfor each of the three tempers of the
Alclad 24S.-Tmaterial are given in figure ~.

Strains in the sheet and stjff’eners were measured
by Tuckerman optical strain gages. ‘Sixteen gages were
attache@ at approximately the midlength of the specimen.
Shortening of each specimen was measured by means of
dial indicators.

The detailed information concerning construction
of the specimens and method of testing given in refer-
ence 1 also pertains to the test specimens reported
herein.

RESULTS AND DISCUSSION

Tables II, III, and IV contain for each specimen
of the two groups the average stress a.twhich sheet
buckling occurred and the average stress at the maximum



3

load. The maximum strengths of the panels are shown in
figure 2 by column curves: For convenience in applica-
tion,two abscissa scales for two values of length
corresponding to end-fixity coefficients of c = 1
andc= 1*5 are”given. ..
,..“.’

The test rwsults were adjusted to give the strength
of panels having equal numbers of stiffeners and bays
and having the minimum guaranteed material ‘properties ●

listedin table V. The proc’edurefollowed in making
““theseadjustments is outlined in,preference 1.

.,
Only the specimens with 6-inch stiffener spacing

“show.a si,~ificant increase in strength when the flat
sheet material is Alclad 24S-T86. For these panels the
greatest value of b/t , the ratio of the width of flat
sheet between any two adjacent rivet rows to the sheet
thickness, did not exceed 45. A study of the ‘strains in
the sheet revealed that little or no sheet buckling
occur’red and that the sheet was almost fully effective
at the maximum load. In these specimens, the effective
area of the sheet at failure was between 20 percent
and 40 percent of the total panel area,

The panels with stiffener spacing greater than
6 inches, and hence values of b/t greater than 45,
showed considerable sheet buckling. From the test data
it is seen that in general panels with wide stiffener
spacing showed no gain in strength when the sheet
material was ill-clad24S-T86.

Tables II, III, and IV list the increase in stren~th
for each specimen with i41clad 24S-T86 sheet. The increase
is expressed as a percentage of the strength of’the
corresponding panel made with Alclad 24S-T81 sheet.

A number of tests of duplicate panels have shown
that some scatter can be expected in the results of corn.
pression tests on stiffened panels which are identical
except for the slight unavoidable variations introduced
during fabrication. Therefore, the substitution of
Al-clad 2!.IS-T86 sheet for Qclad 24s.T~l sheet should be

-Z= considered to have an effect on the strength of the panels
only if the test results show that a change of several
percent occurs consistently.
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cONCLUSIONS

The compressive strength of sPecimens ‘Vith9- and. . .
12-inch stiffener spacing
by the replacement of the
buckling occurred so that
the maximum load was less
panel are.,a.

was in genei’alnot Increasea
sheet material. , Aj~preciable
the effective sheet area at
than 20 percent of the total

For specimens with 6-inch stiffener spacing, the
panel strengths were in ge~.eral increased several per-
cent by the use of Alclad 24S-T% sheet. For these
specimens the effective area of sheet at ,maximum load
was greater than 20 percent ot the total panel area. .

Langley Memorial Aeronautical La-~OratOIWY” : ‘
National Advisory Committee for Aeronautics;

Langley Field , Vs., April 7, 1944.

.,.
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TABLE V+ - 111NIMUM GUARANTEED COMPRESS1 VE YIELD S7?RENGTHS

FOR PANEL MATERIALS

Material
I

I
Material

designation

Artificially aged
Alclad 24 S-RT,sheet Alclad 24S-T86

Stretched and artf.-
ficially aged Alclad
2@-T, stiffeners Alclad 2Js-T84

/U?tlffcially aged
Al(clad2Ls-T, sheet Alcl.ad.2)+S-T81

-— -—-— --.—————..—..-

!>

Compressive yield
strength, psi

—..—-—— -———.. .

66,000

64,000

57,000

,._. ._ . . . —.-.—- —...—-——.- .. ..-.—-- .—.-— — —. ———— -.-..-— —. .— —...
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