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DATA OF COMPRESSIVE STRENGTE OF FLAT
PAVELS WITH 2Z-SZCTIOY STIFFENIRS

3y Carl A. Rossman and Bvan H. Schuette

A comvrehensive series of compression tests on skin-
stiffoner pancls with Z-scction stiffenors formed from
f1nt shoot (see figz. 1) is being made in order to show the
importancc of the relative dinmonsions in dotermining the
strongth of the panols. The results obtained to date in
this invostigntion arc presontcd in this roport.

The specimens used in tho tosts were constructed of
248-7 aluminum alloy, with the grain in toth shect and
stiffoncrs parallol to tho loangitudinal axis of tho stif-

o
icners.

The stiffoners weroe attnched to tho sheot with
machine=-countorsunk flush rivots of a now type. These
rivots consisted of ordinary flathead rivets inserted from
thoe stiffencr side of the Jjoint, the countersunk heands
veing formed in tho driving of the rivets. The portion of
the formed countersunk head which protruded nbove the skin
surface aftor driving was romoved with the flush-rivet
milling tool doseribed in reforonce 1. The rivets in any
ono stiffonmor wore driven in n singio operation on a
Cincinnati press brake, as shown in figure 2. Rivete of
this typc have been found to be superior to the conven-
tional flush rivets. (See reference 2.)

In all cases, the rivets were A178-T aluminum alloy.
The rivet spacings and rivet diameters used in the test
specimens are given in termg of the skin thickness in the
following table:

1! Rivet spacing Rivet diameter
tg ts =
0.68 12.3 1,23

.80 12.3 1,54

The symbols by and tg are defined in fizure 1. The




fucluded angle of the countersunk head was 60° in all casos.
The depth of countersink was three-fourths of the skin
thickness.

As shown in figure 3, the specimens were tested with
f1at ends in the 1.200.000-pound-capacity testing machine
in the NACA structures research laboratory. The loading
head of this machine 1is laterally supported during tests
by the heavy side columns of the machine in such a manner
ag not to affect the accuracy of load measurement. The
ends of the specimen were ground flat and parallel in a
planer specially adapted for this purpose, and the method
of transfer of the specimen fronm the planer to the test-
ing nachine was such as to maintain this Jlatnces and pare-
allelisa of the ends.

Tegt rosults.- The rosults obtained to date arc pro-
sonted in figuros 4 and 5. The gynbols used, with the
sxecoption of L, the gpeceimon length, nroe defined in
figure 1,

The maln valuc of figures 4 and 5 lice in the actual
datn presented. Theso data enadle tho doeignor to study
the effoct of the various dimoneion ratios on the average
strces at maximum load for the skin-stiffoncer combination.
iiore conplote studics of this nature will Dde poseidle whon
the gresont investigation is conpleted.

Tho following conclusions as to tho offcet of cach
of tho dimonsion ratios can bo drawn from the data ef fig~
uros 4 and 5, if 1t 1is assuncd in cach cnso that tho otlor
ratios are held constant:

1. A Z-soction stiffoner with bp/by = 0.2
1 loss offieiont than ono with bp/by = 0.3 or
0.,4. As thora scoms to be little difforonco bdatwcon
tho avorage strosscs at maxizum load waon vp/dy =
0.3 and whon Dbp/by = 0.4, 1t appenrs that furthor
ineroasc in this ratio will not inecroasc tho avorage
stross doveloped. This doduction is bornc out by a
thoorotical analysie basod on the curve presonted in
figure 6 of roforoned &,

2, Tho avornge stross ntb naxinu.: load docroasos
with ineroacing values of the ratlo bg/tg.

3, The avorage stross at maximum lond docronscs
with ineronsing valuce of tho ratio L/vy.




4, Tho avorage stross at maximun load incroascs
slightly with incroasing valucs of the ratlo ty/tg.

5, The averago stress at maxinmun lond is aliost
indopondent of tho ratio by/ty within tho rango of

vanlucs ineluded in tho presont invostigation,

Somc of the forogoing conclusions have becon known to air-
ernft dcsigners, dut numerieal values have not been avail-
ablc to cstablish tho optinun proportions in a given do=-
sign problon,

The countersunk rivets used %o attach the stiffeners
to the sheet in the panels of this investigation nre not
in general use in the aireraft industry. A few duplicate
specinens were therefore nade with connercial roundhead
rivets, The results presented in the following table reoc-
venl that the average strese at naxinun load was in every
ense greater for the panels with the new type of mnchine-
sountersunk flush rivets than for the panels with round-
head rivets:

Avernge stross at naxiuoun lond
(1v/eq in.)

Yew typo E Comnerecial
flush rivots roundhecad rivets
23,190 ; 31,270
34,010 : 33,1560
23,360 i 21,300
22,800 é 21,850

29,370 . 28,320

Boecausce of tho snall number of tosts, it ay not bo
justifiable to conclude that the new type of nachine-
countorsunk flush rivet is nlone rosponsiblo for this in-
eronse in strength, It is certainly justifiable, how-
ever, to conclude that these rivets nre at least as good s
the csommercial roundheand rivets for nttaching stiffeoncrs
to the slsin within the range of proportions included in
these tostise

Langloy lienorial Aeronautieal Labdoratory,
Vationnl Advisory Conuittee for heoronautics,
Langley Flold, Va.
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Figure |.- Cross section of a test panel.
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of stiffeners to skin with Cincinnati press brake.

F zure 3.~ Gang riveting
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Figure 3.~ Panel after failurs in testing machine.
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NACA Fig. 5
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¢ Figure 5.- Strength of fest panels with Z-section stiffeners (tw/ts-063).
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