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COLUMN AND PLATE COMPESIVE STRENGTH OF EXTRUDED 


XB75S-T ALUMINUM ALLOY 

By George J. Heimerl and J. Albert Roy 

• ZJMMARY 

Results are presented of tests to determine the 
column and plate compressive strength of extruded 
XB755-T aluminum alloy, and comparative values are shown 
for 24S-T aluminum-alloy sheet. Stress-strain curves 
are also given,	 •

INTRODUCTION 

Since the introduction of XB755-T aluminum alloy 
there has developed a need for information on the column 
and plate compressive strength of this alloy. Because 
other alloys are also being introduced from time to time, 
some effort has been put on the development of quick and 
convenient methods for determining the various structural 
properties of these alloys. A methQd for the determina- 
tion of the column curve from tests of thin-strip columns 
and the results' of some tests of this type are presented 
in reference 1. Reference 2 gives the results of tests 
of 24S-T formed and extruded aluminum-alloy columns that 
developed local instability; from these results the plate 
compressive strength of the material was evaluated. 
Similar tests to those reported-in these references have 
been made of extruded XB753-T aluminum alloy and the 
results are presented herein. 

RESULTS 

Typical stress-strain curves fbr the extruded 
XD753-T aluminum alloy are given . in figure 1. For com-
parative purposes, stress-strain curves for 245-T 
aluminum-alloy sheet are also Riven. 	 Sheet, rather than
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extruded, material was used for comparison because corn-
plebe test data of the type given herein are available 
for sheet material. This fact should be kept in mind in 
making comparjsQns between the data for 24-T and 
X75S-T alloys presented herein. 

The column curve, obtained by the method outlined 
in reference ],, is shown in figure 2. In this figure Gcr 

is the criticalompres1ve stress for the column, L the 
length, p the radius of gyration, and c the coefficient 
of fixity in the Euler column formula. Column data for 
24S-T sheet material are also included in this figure. 
The curve drawn for 24S-T alloy was not faired through the 
test points . 4F . was that for X375S-T alloy but was computed 
according :to th'e, method outlined in reference 3. 

Figure 3 shows the 'type of cros section of the 
specimen used for the determinatibn, 'of the plate compres-
sive strength for the XB75S-T material. For this series 
of tests, specimens with brj/t	 equal to about 15, 20, 
and 24 were used and in each case six or more values of 
the ratio bF/bW were included.7 The values of the 

critical compressive stress Ocr obtained in these tests 
are plotted i figure 4 in the same form as the column 
curve, along with a comparable curve for 24S-T sheet 
material, determined from the tests of reference 2 and 
additional tests completed since the publication of 
reference 2. In this figure, 	 t is Poisson's ratio and 
k is the coefficient in the plate-buckling equation 

	

Gcr	 kir2rt2 

P	 12(1-2)b2 

where t and b are the thickness, and width of the 
plate, respectively, and p, is a dimensionless coeff'i 
dent that takes into account, the reduction' In rnodu1u 
of e1astic1tyE at stresses beyond the elastic range. 

Figure 5 shows a comparison of the column and plate-
buckling curves, with the test data omitted for simplifi-
cation. 

In the plate tests, the procedure was the same as 
that	 Plo	 of test results 
coir)rab1e to fure S i 10, —and 11 of reference 2 are 
therefore given n figures 6, 7, and. 8, respectively, of



S.	 •••	 •	 S	 •	 •S	 •• S ••• • ••• S. 
• • S	 S S S	 • • •	 •	 S •	 S S	 • • 
• S ••	 S	 S	 • •	 S	 S	 • ••	 • •S	 S • 
• S •	 •	 •	 •SS	 •	 • • .	 S S	 S S 
S.	 ••.	 Se •S• • S •S	 05	 0 I	 S •SS •s 

	

NACA RB ND. LLE2
	

3 

the :resent report. In figures 7 and S, Gmax is the 
average stress at maximum load. The curves determined 
in reference 2 for &S-T aluminum alloy are also drawn 
in figures 6 to S for comparison. 

Langley Memorial Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Langley Field, Va. 
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