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SUMMARY

Comparative data on the behavior of plain and alclad
245-T sheet under several types of structural loading are
presented, The results indicate that, as far as flexural
stiffness and resistance to buckling are concerned, the
effect of the soft protective coating on alclad sheoet is
equivalent to a reduction in thicknoss of about 7 percont,
Differences in the stiffness and -the buckling resistance
of plain and alclad 24S-T shecot, or in tho thickness re=
guircments necéssary to offset such difforences, may be
estimated on the basis of this reduced effective thickness,
Although alclad shcet is much more sonsitive to flexural
permanent sct than plain sheet bocausc of the low elastic
strength of the coating, differences in permanent-sdt
characteristics have little bearing upon the relative load-
carrying capacities of the two materials in structural
applications.

"INTRODUCTION

Because of its superior corrosion resistance, partic-
ularly where spot welding is used, alclad 24S-T is used
more generally than plain 245-T in aircraft construction.
Although the sacrifice in tensile properties ‘involved- in
the use of alclad rather than plain sheet is known, experi-
mental data are necded to show the relative behavior of
theso mateorials under other common types of structural load-
ings., This rcport proscats in condonsed form the results
of tests pertaining to the rclativo flexural stiffness,
buckling resistance; permanent-sct charactoristics, and
ultimate strengths of similar specimens of plain and ai-
clad 245-T shocot. ‘ 2
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DESCRIPTION OF SPECIMENS AND PROCEDURE

Two thicknesses of material, nominally 0,064 inch and
0.250 inch, were obtained in plain and alclad 24S-T for
these comparative tests, The different types of specimen
used and the procedures followed may be described as fol-
lows:

1, Tensile and compressive property determinations
were made on all lots of material for the direction paral-
lel to that in which the materials were stressed in the
structural tests. The tensile tests were all made on 1/2
inch wide, sheet-type specimens (reference 1l); strains
were measurcd over 2-inch gage lengths by means of a
Templin autographic electrical extensometer, The compres-
sion tests on the 0,064-inch material were made on seven-
piece packs (reference 2), 5/8 inch wide by 2 inches long;
the tests on the 0,250-inch material wecre made on single
l-inch wide strips, 2.89 inches long, Compressive strains
in all cases were determined by means of Huggenberger ton-
someters on l/2-inch gage longths,

2, Bending tests were made on 3-inch-wide strips
from all lots of material in order to show differences in
the flexural stiffness and permanent-set characteristics
of single thicknesses of material, The tests wero made in a
40,000-pound capacity Amsler hydraulic testing machine,
using central concentrated loads on 6-inch and 8-inch
spans, 3Bending deflcctions and permanent sets were moas-
ured at the center of the spans by means of a dial indicator
graduated. in thousandths of an inch,

, 3« Column tests were made on l-inch-wide strips of

the 0.250-inch material in lengths ranging from 2,89 to

28,9 inches, corresponding to effective slenderness ratios
(KL/r) from about 20 te 200, These specimens were loaded to
failure in a 40,000-pound capacity Amslecr hydraulic test-
ing machino, using fixed boearing heoads, '

4, PFigurc 1 shows thc dimensions of the box beams
fabricated from the 0,064-inch shcet, These specimens
were all 40 inches long and each specimen was composod of
two formed channel scctions, 3 inches dcecp, to which cover

shecets wore rivetcd, Over-all widths of 2% and 4% inches
wero used in both materials to provide flanges having wide-

ly different buckling characteristics., Table I gives the
essential section elements,
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Bending tests were made on these specimens in a 40,000~
pound capacity Amsler hydraulic testing machine, using a
third-point loading on a 36-inch span, Deflections and
permanent sets at the conter of the span were mocasurcd by
mirrored scalos attached to the beams, midway betwecen
flangos, and finc wiros stretched between the ends of the
span, Flango strcsses wore measurcd in the middle third
of tho span by means of Huggenbergor tensomcters on gage
lengths of 1 inch, On the specimens having over-all widths
of 4% inches, the buckling characteristics of the compres-
sion flanges were also investigated by measuring deflections
at l-inch intervals along the longitudinal center line of
the flanges, All specimens worc loaded in incremecnts to
infeyan AL

5 Figure 2 shows the dimensions of the stiffened
flat-sheet panels fabricated from the 0,084-inch material,
The specimens were all approximately 18% inches long and
were cach composocd of four 1% by 1% by % inch angles, riv-
cted in pairs to the edges of a flat-shoct pancl, In or-
der to cover a widc range of buckling loads, spccimens
having widths of 2, 3, 4, and 6 inchos botweon stiffeners
were provided, Tablec II gives the essontial secction cle-
mentse

Edge compression tests were made on these specimens
in a 300,000-pound capacity Amsler hydraulic-type testing
machine, using fixed bearing heads fitted with leveling
rings, Lateral deflection and permanent-set measurements
were taken at l-inch intervals along the longitudinal cen-
ter line of the panels by mcans of a dial indicator, grad-
uated in thousandths of an inch, used in conjunction with
a reference frame fastened to the tosting machine heads,
Strains wero measurcd on cightocen 2-inch gage lincs at the
center scction. of cach pancl by a Berry strain gage,

The procedure followed in thcse tosts was to apply
incremonts of load, measuring latecral deflections at cach
incroment, until buckling of the shect bocame apparent,
From this point on, permanent-sct readings werc taken af-
tor  each increcasiang load, train mcasurements were takon
at a sufficiont numbor of loads to indicate the distribu-
tion of strecss before and after duckling of the shoet and
to indicate the first yielding of the stiffeners. Xach of
these specimens was tested to failure of the complete panel,
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DISCUSSION OE. RESULTS

Tensile and Compressive Proverties of Materials

Table III gives a summary of the tensile and the com-
pressive properties for thec materials used., Although thereo
is considerable variation in properties for the different
lots of material, all values are above the specificd mini-
mums for both plain and alclad 248-.T sheet; in fact, the
propertiecs for the 0,064-inch shecet arc above those specei-
ficd for this alloy in the RT condition (referenco 3).

The ratios of the strengths obtained for the alclad
to those for the plain materials are of interest in connec-
tion with the results o%taincd in the structural tests,
It would simplify comperisons if the protective. coatings
of the alclad accountod for the only differcnces between
the properties of the matcrials used but such was obvious-
ly not the case,

Bending Tests on Single Thicknesses of Sheet

Figure 3 shows the load-deflection and permanent-sct
curves odbtained from bending tests on single thicknesses
of cach material, Two significant differences in behavior
will be noted: (1) permanent sets were observed in the
alclad specimens almost from the start of the tests, indi-
cating stresses in the extreme fibors exceecding the, elas-
tic strength of tho coating material; and (2) the deflec-
tions of the alclad specimens within the estimated elastic
range of the core material were about 20 percent greater
than indicatcd for the plain specimens of equal thickness,

Figure 3 shows that tho difforeonce in flexural stiff-
ness found for the plain and the alclad specimecns corre-
sponds very closely to that computed, if only 93 percent of
the thickness is assumed to boc effective in tho case of the
alclad, Such a valuc of effective thickness does not seem
unrecasonable 'in view of the fact .that protective coatings
nhormally account for about 11 percent of the total thick-
ness and it does not seem necessary to neglect their stiff-
ening effect entirely. Because of the large ratios of
width to thickness of specimen involved in these tests, the
computcd deflections shown in the figures wore based on a
nodulus of clasticity equal to B/(1 - u®), vwhere E =
10,300,000 pounds per squarc inch and py = 1/3. Such a
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computation proccdure was apparently not as justified for
the 0,250-inch as for the 0,064-inch material, but this
fact has no bearing upon the differences in the flezxural
stiffness observed for the two materials,

Column Tosts on Single Thicknesscs of Sheet

Figure 4 gives the results of the column tests on the
l-inch-wide strips of 0,250-inch sheet, As would be ex-
pected from the 20-percent difference in compressivo yield
stroength of the plain and the alclad materials given in
table III and the differences in flexural stiffness shown
in figure 3, the column strengths of the alclad specimens
werc less than found for corresponding specimens of plain
material, For comparative purposes, two computed column-
strength curves are shown in figure 4; one is based on the
compressive yield strengths of the materials (reference 4)
and the other is based on valucs of tangent modulus used
in tho Fuler oquation for clastic buckling (roeference 4),
In the casc of the plain material, the computed colunmn-
strength curve based on tangent moduli is in good agreement
with measured values, while the more common straight-line
relation gives values that are somewhat low in the rangse
of intermediate cffective slenderncss ratios, The strengths
of the alclad specimens were below thoso computed by cither
of tho foregoing mcthods, excopt for low slenderness ratios,
where the yicld strength of tho material was a prodominant
factor. Although neither of the two mcthods of computa-
tion has cveor becen suggested as being strictly applicable
to alclad material, their principal weakness is that they
do not take into account the influence of the coating mate-
rial upon flexural stifiness,

Figure 5 shows the column strengths for the alclad
specimens based on the assumption that only 93 percent of
the full thickness was effective, The strengths indicated
by the tests and the correcsponding offoctive slcndorness
ratios arc about 7 percent highor than shown for the same
specimens in figure 4, From the good agrcement found be-
twcen these modificd test rosults and the computed column-
strength curve based on the same reduction in offoctiwe
thickness, it appecars that the column strength of single
thicknesses of material may bo estimated by the rcducecd-
thickness mothod proposcd,
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Bending Tests on Box Beams

Figure 5 shows the load~deflection and the permanent-
set curves obtained from the tests on the box beams fabri-
cated from 0,064-inch sheet, lthough permanent sets oc-
curred earlier in the alclad specimens than in those of
plain material and there was some difference in flexural
stiffness, the influence of the alclad coating material
was by no moans as pronounced as found in thce bending tosts
on single thickncsses of material, The explanation for
this difference is that the flexural stiffness of Dbuilt-up
sections does not vary as the cube of the sheet thickness,
as in the case of bending of a single thickness of material
about its own centroidal axis, but variecs approximately as
the first power of the thickness,

For purposcs of comparison, two sots of computed load-
deflectiom rclations have boen shown in figurc 6; one sct
is bascd upon thc full thickness of the shoct olomonts,
and tho othor is based upon a 93-pcrcont cffective shoet
thickness, The procedure based on 93-percent thickness
rosultcd in computed deflections about 7 percont greater
than obtaincd using full thicknesses, In thce bonding
tosts on single-thicknoss spocimens, it will be recalled,
the same procedure resulted in a 20-percent difference in
flexural stiffness, It appears from the good agrecomont

"obtained botween measurcd and computed deflections that

the usc of the effcctive-thickness method for predicting
the flexural stiffness of built-up alclad beams is as sat-
jsfactory as for predicting the behavior of this material
under any of the other types of loading considered, Al-
though load-stress data have not been included here, they
were cntircly consistent with the behavior indicated by
the moasured deflections,

lleasurements of  local buckling in the compression
flanges of the 4i-inch-wide beams indicated typical buckle
patternsy. although 1t was$ not possible to determine when
buckling first woccurred, It was evident, however, that

~buckling occurred earlier in the alclad than in the beam

of plain material’ and: that local permancnt sets were first
obtained in the-aleclad beam. A comparison of the measured
deflections indicated that appreciable buckling did not
occur in the compression. flanges of either material for
loads less than those computed as critical for an assumed
condition of fixed cdges (roferonce 5, p. 41), In the case
of tho alclad beam, an cffective sheet thickness of 93 per-
cent was used in the computation of flango buckling load.
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Table IV gives a summary of the ultimate loads car-
ried by the box beams with the corresponding maXimum com-
puted bending stresses or moduli of failure. Failure oc-
curred in all cases by buckling of the compression flanges,
as shown in figure 7, Although several rivets were broken
in the 2%~inch-wido specimen of plain 245-T, there was no
cvidence of primary rivet failwuro,

From a comparison of the results given in tables III
and IV, it may be seen that the modulus-of-failure values
were all lese than the compressive yield strengths of the
materials; the differences are about 5 percent in the case
of the 23-inch-wide spocimens and 20 to 25 percont in the

case of the 4%—inch~wide specimens, These percentages,

based on the elements of the full-beam sections, would not
be altered by using an cffective shecet thickness of 93 per-
coent for the alclad specimens because both the modulus-of-
failure values and the compressive yiceld strengths would be
changed by the same amount, The moduli of failure werc
from 25 to more than 100 percent greater than the computed
buckling strength of the flange sheets alone, assuming
fixed cdgos at the linc of riwvets., The groatest differ-
cneces were found, of course, in the widost specimens, where
the influence of buckling was most pronounced. It is clear
that the theoretical buckling strength of the flange shects
alone does not provide a satisfactory basis for predicting
ultimate beam strengths, since failures obviously cannot
occur until the resistance of the combined flange and web
is exceeded, Table IV shows that a better estimate of ul-
timate load may be obtained by assuming failure to occur

at a stress equal.to the compressive yield strength of the
matorial, acting on an assumcd effective flange area after
buckling (reference 5, Pp. 45), The predicted loads ob-
‘tained by this method averaged within about 10 percent of
the test values,

Table IV indicates that the ultimate strength of the
22 _inch-wide alclad beam was about 83 percent of that de-

voloped by the corresponding spocimen of plain material,
The strength of the 4i-inch-wide alclad specimon was 78

‘percent of that found for the corresponding plain specimen,
These perccntages correspond very closely to the tensile
and the compressive yicld-strength ratios given for the
00084~inch plain and alclad shecet in tadble III.
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Compression Tests on Stiffened Flat-Sheet Panels

Figure 8 shows typical load-deflection and permanent-
set curves as well as buckle patterns for the stiffencd
flat panels of 0,064-inch shecet, It is clcar that the
alclad panels .buckled at loads somewhat less than found
for similar specimens of plain material and that the buck-
ling loads and the number of waves in all buckle patterns
incrcascd with decreocasing width of shect betwecon stiffen-
ors, Permanent sets occurred in the alclad pancls almost
with the first evidence of buckling; whereas, in the plain.
specimens no evidence was obtained to show that permanent
sets in any case resulted from excecssive deflecction of the
shecet,

Figure 9 shows a sct of avoerage load-strain curves
for the cighteen 2-inch gage lincs located on the widest
panels tested, Thc curves for all gage lines ocxcept 4 and
13 on the ceonter lino of tho pancls are approximately the
same and arc typical of those obtained for the corrcspond-
ing gage linecs in the pancls of all other widths, Propor-
tional limits in the vicinity of 60,000 to 80,000 pounds,
corresponding to average computed stressecs based on the
gross aroa of 20,000 to 30,000 pounds per square inch,
were indicated by the strains measured in tho stiffensers.
Strain roadings taken. on the stiffencr angles after the
application of loads of this magnitude clearly indicated
permanent sets in all panels, regardless of width, so that
any evidence of permanent- buckling in the plain 24S-T
sheet panels at these loads would appecar to be the result
of stiffener yiolding rather than excessive sheet deflec-
tion, A comparison' of the average strains measured on
gage lines 4 and ‘13- with those measured at all other points
indicates the cxtenat to which sheet buckling influcnced
tho distribution of 'load., Only in tho caso of the specci-
mons having a clear width of 2 inches botwoen stiffencrs
did the avorage load-strain curves indicate a uniform dis-
trlbutlon of stross across tho pancls: for the cntlre range

ot loads investigatod,

Thc seloct;on of critical buckllng loads from load-
deflection -curves of the kind shown in figurc 8 is obvi-
ously not a very exact procedurc and buckling was arbi-

rarily assumed to occur at loads corresponding to the
p011ts of inflection ostlmatod oh tho load-defloction:
curves., Such valuecs, as has bcon found from similar tests
of stiffcned flat-sheet pancls, should be in tho vicinity
of the critical loads determined by the Southwell method
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(reference 6) of plotting loads against ratios of load to
deflection., The method proposed by Dunn (reference Bl of
plotting loads against the squares of tho doflections, is
applicable to these data but gives critical loads consist-
ontly less than those indicated by the point of inflec-
tion, The point-of-infloction criterion gave buckling
loads in fair agreement with the "break!" or apparont point
of buckling on tho load-strain curves obtaincd for gage

1 tnieaiatamd iR g

Table V gives a summary of estimatod buckling loads
for thosc cases in which sheet buckling occurred before
general yielding of the entire panels, Although there may
be some question about tho magnitudes of the critical loads
~selected, the important observation to be made from thcse
tosts concerns the rolative buckling resistances of the
"plain and alclad panels. As may be scon from the table,
tho ratios of buckling loads for the two matorials ranged
from 0.7l to 0,91. For purposcs of comparison, theoreti-
cal buckling loads based upon a condition of fixed edges
and assuning an effoctive sheet thickness of 93 porcent
for the alclad, are also included in the table, Consideor-
ing the indofiniteness involved in the experimcntal deter-
mination of buckling loads, the agreement between observed
and computed critical-load ratios for the two materials is
reasonably satisfactory.

Figure 9 shows a typical comparison of average meas-
ured and computed stresses for several loads, Although
strain measuromonts were limited to gago lines parallel to
the direction of loading, it was assumod that the corro-
sponding strosscs might be determined by assuming a state
of unidirectional strecss, The curves .indicate a reasonably
uniform distribution of stress across the width of the pan-
els for loads less than the buckling values. The average
measured stresses, moreover, were in good agroemont with
thosc computcd. For loads greatcer than the dbuckling val-
ues, the results indicate that the center portion of the
shoct carried less than its share of tho load.

Table VI gives a summary of the uwltimate loads carriocd
by the stiffencd flat-sheet panels as well as the corre-
sponding average compressive stresses based on both gross
and net effective areas, Effective shect thicknesses were
not used for the alclad panels because the resulting ef-
fects on total areas were less than 1 percent,
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Table VI also shows, for purposes of comparison, the
computed column strengths of the different panels based
on the net effective areas of the panels and the compros-
sive yield strength of the stiffener material., These com-
puted strengths range from 6 to 9 percent less than the
tost rosults based upon the net effective areas, Figure 10
shows the stiffened flat-sheet panels after fallure,

CONCLUSION

It is concluded from these comparative tests of sev-
eral different types of structural clcments that tho flex-
ural stiffnoss and buckling resistance of alclad 24S5-T
shcet may bo predicted in the same manncr as for plaim
24S-T sheot, provided that only 93 percent. of the thick-
noss of tho alclad is assumod effective, Whorec material
properties ontor into such computations for alclad as, for
cxample, in tho derivation of a column formula based upon
comprossiveo yiold strength, thesoc propertios should be in-
creased by the ratio of the.full thickness to tho assumed
cffective thickness,: :

In ordor to obtain cgual floxural stiffness and re-
sistance to buckling in alclad and plain 245S-T sheet, 1t
appears that the thickness of the alclad should be about
7 percent greater than that for the plain sheet, In cases
where the tensilec strength of the material rather than the
flexural stiffness..or the resistance to buckling governs
structural bchavior, however, alclad 245-T shecet should be
about 11 percent thicker: than plain 248-T shect, based on
prescnt allowaale strcnwths (rcfcroncc 8)e

The mnrhcd alfforonco in floxural pcrmanent sot char-
actoristics of single. thicknesseos.of plain . and alclad
24S~T sheceot reflcects the low clastic strongth of the alclad
coating matcrial-but has little bearing upon thc relative
load~carrying capacities of the two naterials in struc-
tural applications,

Although tho tests. doscribed in this roport werc lim-
ited to samples of plain and alclad 245-T shect, it scems
reasonable to concludeo that about. tho same relative be-
havior would be found between plain ard alclad 24S-RT and
17S-T sheot, in which alclad coatings of high-purity alumi-
num arc uscd,

Aluminum Research Laboratories,
Aluminunm Company of Anerica,
New Konsington, Pa.,, June 13, 1941,
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TABLE I

Section Elcments of Rox Bocams

Shcat GVOE~&11' Over-alljlioment of|Scction

Material thickness | width depth incrtia |modulus
(in,) fhin g (G (ins %) o
24S-7 0,085 72 TE 3.14 143 0.93
Alclad 24S-78 063 2ad Bad 3 lus? .89
24S-T o085 4449 ORILD 1,94 127
Alclad 245-72 W063 4451 Ba1l8 1,90 1.24

T A - -

®Bloments for alclad specimens based on full thickness of
sheeot,

PFor stress at middle planc of flange shect,

TABLE II

Scction Elements of Stiffened Flat-Sheet Panels

Panel |Sheet thickness, | Gross area® (Computed effective areca
width t after sheet bucklingb
betw;en (in,) (sq in.) (sq in,)
Sit e
feners | FPlain | Alclad Plain |Alclad Plain Alclad
(ine) 24S-T 245-T 245-T 245 -T 245-T 245 -7
6 05 0B60NIN00635 2.88 Sle 816 2e¢59 2459
4 . 05640 0830 2,74 U 258 208
3 «0665 «0635 269 287 2,60 Ced9
2 .0650 «0635 Al 2,61 Diei5Y 2659

8Area of sheet plus area of four 1% by 1% by £ inch angles

(€932 sq 1in,).
bEffective widths of panel after buckling assumed equal to
5400t

« (See refcrence 5, p. 45.)

£

V/Yield strength
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TABIE III

Mechanical Properties of Material

Nominal o] Compressive Ratios of strength
thick- | Vield strength | Ultimate |[Elongation| yield strength C.7.S Alclad 24S-T
Material | ness |(Set=0.2 percent)| strength in 2 in. | (Set=0.2 percent)|=*= Fiain 24S-T
g < N OB
T.¥.5. T.S. B8, gl I g
(1m.) (1b/sq in.) (1b/sq in.)|(percent) (1b/sq in.) e ';”“' : s
24s5-1* | 0.250 47,000 70,000 18.0 49, 600 B )R T P
Alclad +250 45,900 66,300 ~10)55) 39,500 .86, ’ ’
24S-T
245-T .064 62,700 77,100 17.0 46,500 S T T
Alclad .064 48,900 65400 19. 39, 500 .81
24S5-T
245-T .250 51,300 67,900 20.0 44,000 .86
(engle)

0.95

aSpecimens cut normal to direction of rolling. TFor all other materials, specimens

toNdirectilon of rolling.

were cut parallel
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TABLE IV

Ultimate Strengths of Box Beams

Nominal Modulus of | Computed buckling| Predicted ultimate !
beam |Ultimate| failure stress for load based on C.Y.S.|Ratio of moduli
Material width load flange sheet and effective of failure
flange area Alclad 24S5-T
(in.) (1b) |(1b/sq in.)| (1b/sq in.) (1b) Plain 248-T
(a) (b) (c)
24S-T 22 6950 44,800 34,300 6350
j‘ 0.83
Alclad 248-T| 2% 5520 37,100 30,100 5320
245-T 4% 7900 37,400 16,700 6640 }
J78
Alclad 248-T| 43 6000 29,100 14,100 5570

®Based on section elements given in table I.

bComputed using equivalent slenderness ratios in column formulas.
Fixed edges assumed at rivet lines.

sheet .

CSee reference 5, p. 45, for determination of effective width.

(See reference 5, p. 41.)
Effective thickness of 93 percent assumed for alclad
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TABLE V

Buckling Loads for Stiffened Flat-Sheet Ponels Subjected to Edge Compression

Panel |Buckling loads estimated from|Buckling loads cstimated from|Theoretical buckling loads for
width | load-deflection curves (1b) load-strain curves (1D) fixed edges (1b) (a)
bet
Ctiee | Plain | Alelad | Alclag Plain | Alclad | Alclad Plain | Alclad | Alclad
feners 248-T 248-T Plain £48-T | 24S-T Plain 24S-T | 24S-T Plain
(in.)
6 27,000 20,000 0.74 28,000 <0,000 0.7l =2 ,600 | 18,000 0.80
4 44,000 | 40,000 .91 48,000 | 40,000 .83 45,800 | 38,200 .83
3 72,000 | 64,000 I ST 64,000 | ---—- 74,800 | 62,000 .83
- ST SO S SRR B T S TR 2 96,900 | €5,000 .88

aCom.pu.ted using equivalent slenderness ratios in column formulas .
Effective thickness of 93 percent assumed for alclad sheet.

areas for both plain and alclad panels.

(See reference 5, p. 4l.)

Buckling loads based on gross
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TABLE VI

Ultimate Strengths of Stiffened Flat-Sheet Panels Subjected to Edge Compression

Panel Ultimate load Corresponding stresses (1b/sq in.) (a) Computed
width (1b) e column
between Gross area Effective area after buckling strength

fsﬁif—- Plain Alclad Plain | Alclad Plain | Alclad
eners o iqm | 92 / ~
45-T 248-T 245~ 245-T 245~T7 245-T
(in.) : . (1b/sq in.) (b)
6 128,500 | 126,700 | 44,600 | 44,300 49,600 | 48,900 45,500
- 124,800 | 124,900 | 45,500 | 45,800 48,300 | 48,400 45,500
3 126,600 | 125,600 | 47,000 | 47,000 48,700 | 48,500 45,500
2 126,800 | 125,7C0 | 48,600 | 48,200 48,9200 | 48,500 45,500
%3ased on areas given in table II.

bBased on

effective areas and compressive yicld strength of stiffener material.
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Figure 3.- Load-deflection and permanent set curves for single thicknesses of material.
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Figure 8.- Typical load deflection and permanent set curves for stiffened flat-sheet
panels. Buckle patterns are shown for 96,000 pound load on 24S-T panels.
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Figure 9.- Compressive load-strain curves and stress distribution in stiffened flat-

sheet panels.




