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COTUMN AND PLATE COMPRESSIVE STRENGTHS
frl

[URAL MATERIALS

EXTRUDED 75S-T AIUMINUM ALLOY

By George J. Heimerl and J, Albert Roy

ST"’ Y"/, [\ ﬁ‘f

Column and plate compressive strengths of extruded
755-T é&luminum alloy were determined both within and
beyond the elastic range from tests of thin-strip columns
and locel-instability tests of H-, 2Z-, and channel-
section columns. These tests are nart of an extensive
research investigation to provide data on the structural
strength of varicus aircraft materials. The results,
which are presented in the form of curves and charts that
are suitable for use in the design and analysls of air-

3 craft structures, supersede preliminary results published
previocusly.
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INTRODUCTION

Column and plate wmembers in an aireraft structure
are the basic elements that fail by irstu)Ll C¥n Eoritthe
design of lightweigh structurally efficient aircraft,
the strength of t"‘f"L elements must be known for the
varicus aircraft materials. An extensive rescarch program

has therefore been undertaken at the Langley Memorial
Aeronautical Laboratory to establish the column and plate
compressive strengths cf a number of the alloys available
for use in aireraft structures. Parts of this investiga-
tion already completed are given for 24S-T and 17S-
aluminum-alloy sheet in references 1. and ¢, Péspectively,

s of tests to determine the column and
ve strengths of extruded 758-T. aluminum
[}
e

. The result
plate compressi
alloy, which sup
reference 3, ar

rsede Uf@limllsry results published in
nresented herel '
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length of column
radins of gyration

f

|

xity coefficient used in Fuler column formula

)

[

effective slenderness ratic of thin- strip column

width ar €ss, respectively, of flange of
H-, Z-, or channel sectlon (see fig. 1)

13 of web of H-,

width and thickness, respactive
e fig. 1)

Z-, or channel secticn (see
corner radius (see fig. 1)

nondimensiongl coefficient used with by and ty
in plate-buckling formula (see figs. 2 and 3
and reference i)

modulus of

el
105500 ksi

ity in compression, taken as
xtruded 75S-T alum*num alloy

nondimensional coefficient (The value of T 1is

so determined that, when the effective modulus
TE;, 1s substituted for Es in the equation
for elastic buckling of cclumns, the computed
critical stress agrees with fn@ experimentally
observed value. The coefficient T 1is equal

to unity within the elastic range and decreases
with increasing stress beyond the elastic range.)

nondimensional coefficient for compressed plates
correspcnding to T for columns

Polsson's ratio, taken'as 0.3 for extruded
58=-T al uwwnum alloy

critical conpressive stress

average compressive stress at maximum load

compressive yleld stress
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METHODS OF TFSTING AND

All tests were made in hydraulic testing machines
accurate within three-fourths of 1 percent. rnhe methods
of testing and analysis developed for this research
pr
L

ogram ere descrlbed 1n reference 1 and may be briefly
summxrwzed as follows:

_,'.

rain curves, which 1ldentify
on wlt“ its column and plate

The compressive stres
e b

sre obtained for the with-grain

i

d I

i

the material for corr
compressive strengths, w

‘,._4
’/) ’)Cf'(')

direetlon from tests. of n?“e thickness compressicn speci-
mens cut from the extrude -gections. These tests were
made in a compression f;k'ure of the Montgomery-Templin
type, which provides lateral support through closely

spaced rollers.
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The cclumn strengt 37
tained f
(@)

column modulus were ob
by the use of the method S Jo il
which thin-strin cclumns of the material were tested
the ends clamped in fixtures that provide a high de
of .end restraint. T es us ed have been impr

s and the method of analysis has en modified sinc
cation of reference 5. The vctIrQ now used resul
column curve that is repressentative of nearly per

. column specimens. In addition, the method now ta
account the fact that columns cof the dime.uic“) tes
are actually plates with two free edres. These ¢

o = 2

ol
were cut from the flanges of the eyfﬂtdeﬁ ~-section
adjacent to the junction of the web and flange.
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S

S

QD

plate compressive strength of the mater
from.comnr:ssion tests of H—, Z-, and

bta
t
t

0]

8

columns so preportioned as to develo
t"f, that ]._;_;, _ant.;‘.b 1.

’ The extruded H-sect
g ent. web widths; the
varl d by mll‘lﬁn ofif parts of
of some of the H-section extrus:

a way as to make both Z- and ch

widths of the Z~- and chanrel-se

. in the same manner as the flange width

columns. The lengths of the columns

accordance with the principles set forth in re Ftrencb 6.
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angc widths of each were
e Sierwiithe flanguo
emoved in such
tions. The flenge
lurns were varied
fer th@ H—Qpction
(‘

e
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- The columns were tested with the ends ground flat and
square and bearing directly azainst the testing-machine
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heads. In these local-instability tests measurements were
teken of the cross-sectlonal distortion, and the critical
stress was determined as the stress at the point near the
top of the knee of the stress-distortion curve at which a
marked increase in distortion first occurred with small
increase in stress.

A difference in the 1haly01 nresented herein from
that employed in reference 1 1s concerned with the
measurement of bp and bW for use in evaluating Gcr/n
by means of the equations and curves of figures 2 and 3,
In the theoretical derivation of the plate-buckling for-
rmula mathematically idealized sections were assumed, in
which the effects of the thickness of the flange and web
plate elements and the effect of the corner condition -
square, curved, or fillet - were neglected in establishing
the widths of the 15#5 elements. Consequently, as the
experimental lhvectw ation of the nlate compressive
strength of aircraft wator;als progresses, some arbitrary
dlmcn51on“nt of the flange and web widths has been found
necessary in order that the theoreticel and experimental
buckling stresses agree within the elastic range. In the
formed Z- and channel sections of references 1 and 2 with
inside bend radlus of three times the sheet thickness, the
widths of the flange and web were defined by center-line
widths with squere corners assumed. In the extruded
sections with emall fillets reported herein, the widths
of the flange and web wesre defined by the inside face
dimensions, as shown in filgure 1.

RESULTS AND DISCUSSION

Compressive Stress-Strain Curves

Compressive stress-strain curves for extruded 75S8-T
aluminum alloy, which were selected as typical or average
curves for the column material, are given in figure 5.
These curves were obtained from tests of compression
specimens cut from the middle part of the flanges of the
extrusions as shown in figure 5.

In order to study the variation of the compressive
properties over the cross section of an H-section extru-
sion, surveys were made by tests of compression specimens
cut from the web and flanges of the H-sections. The
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ariation of the compressive yield stress Ocy over the
rose section is shown in figure 6., Values of Ocy at

r part of the flanges were generally higher than
those for the inner part of the flanges; the lowest value
of Ogy was found in the web in all cases. The stress-
strain curves of figure 5, representative of the material
in the middle part of the flanges, are therefore usually
typical or average curvés for the flange material and show
values of 0O,y that are unconservative in comparison with
values of the’compressive yield stress for the material

in the web,.

The thin-strip or H-, Z-, and channel-sectlon columns
to which a partlcular stress-strain curve applies are
indicated in table 1 together with the values of Ocy for
that stress-strain curve, The values of Ocy have an
average of about 79 ksi for the with-grain direction.

The modulus of elasticity in compression was -taken as
10,500 ksi, the present accepted valus for extruded 58w
aluminum alloy.

Column and Plate Compressive Strengths

Because the compressive properties of an éxtruded
aluminum alloy may vary considerably, the data and charts
of this report should not be used for design purposes for
extrusions of 753-T aluminum alloy that have appreciably
different compressive properties from those renorted
herein, unless a suitable method is'devised for .adjusting
test results to account for variations in material
proverties. The results of the column and local-inst
tests of the extruded 755-T aluminum alloy are summarig
herein; a discussion of the basic relationships is given
in reference 1. '

Column strength.- The column curve of figure 7 shows
the results of tests of thin-strip columns loaded in the
with-grain direction. The reduction of the effective
modulus of elasticity TZe with the incresse in ecolumn
stress 1s indicated by the variation of 7 with stress
shown in figure 8.

Plate compressive trength.~ The results of the local-
instability tests of the H-, Z-, and channel-section
columns used to determine the plate compressive strength

2
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are given in tables 2, 3, and L, respectively. The plate-
buckling curves, pnalogouo to the column curve of figure s
are . shown in figure 9. The reduction of the effective
modulus of elasticity rdc with the increcase in stress

for plates 1s indicated by the varlation of 1 with stress,
which is shown together with the curve for 7T, in figure 8.
In this figure, the T-curve does not cross the m-curves as
it did for 24S-T aluminum slloy. (See flg. 12 of refer-
ence 1.) The extruded H~-, 7z-, and channel-section columns
of 75S~-T aluminum alloy aanpr=nt]y were more noarly perfect
than the formpd Z- and cnannel-section columns of 24% -T
aluminum alloy (reference 1), so that the m-curves for the
extruded Tr%- aluminum- a“]c; columns diverge from unity

at abocut the same point as the T-curve, which is repre-
sentative of nearly porfoct columns.

The wvarilation of the actual critical stress Opop with

the theoretical critical stress O,n/r, computed for
elastic buckling by means of the formulas and curves of
figures 2 and 7 is shown in figure 10. 1In order to illus-
trate the difference between the crltical stress Opny

and the average stress at maximum load Omay’ the varia-
tion of Gcr with Oep/Omax 1s shown in figure 11.
Because values of omax may be required in strength cal-
culations, the varlation of Opgx with O0g,n/n is pre-
sented in figure 12.

Figures 9 to 12 show that the deta for H-sections
described curves different from those indicated for 7-
and channel sectlonu. One of the reasons why higher
values of ' Opgy Were obtained for the H-sections than
for the Z- and channel sections for a given value of Ocp,n
(fip. 12) may be the fact that the high-strength material
in the fTﬂnﬂp. forms a higher percentage of the totsal
cross- sehtionql area for the H-section than for the Z- or
channel section. For the H-section, Omax 18 increased
over tno value for the 7Z- or channel section for the
entire stress range covered in these tests (fig., 12);

Opp for the H-section, however, is increased only for
stresses beyond the elastic range (fig. 10)}.

For the varlation of O,. with 0,./%p., (fig. 11)

and of Opg, with np/¥ (fig. 12), only a single curve
ls required for a given type of cross section regardless

of the value of b~yﬂn: vhevess, in the correspondin

figures 15 and 16 of reference 1, separate curves were
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necessary for different values of this ratio. This dis-
Lirctlon is probably due to the fact that there 1is no

mnreAQﬂ in the compressive vield stress in the corners
of the extruded sections comparable with the increase in
the corrers of formed specimens caused by the cold work
of forming the shapes from flat sheet, Reference 1 shows
how the -increased °tvpﬁtth in the curved corners due to
forming might produce a variation in the average stress
at maximum locad when bw/w-ls varied,

Langley Memorial Aeronautical Labcreatory ‘
National Advi sory Committee for Aeronsutics
Langley Field, vVa,
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COMPREESIVE PROPFRTIFS CF EXTRUDED 75S-T ALUMINTM ALIQY

Coclumne to which stress-strain

gurves apply Stres mwrescive
— e e e e e e A 5 +n o
: : strain stress, O,
Designation r ‘

Type (tables 2 to L)
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[
(©)
=
e B
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l
l
| |
! ;
. ! i
PRl s el 81" w 7
Ihin strip £11 ; A 4 5
' |
H la tc 3b, 5a to 5c¢, | B | 78,6
7a to Bb, 10 to ile| |
! |
H 1%3a to 17c SR 81.6
| | |
- (@) - H
B |18 to 23 b | T79.3 |
' i i
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7 1 -
H la to 'te, 6éa to bc, | w il
9a te 9¢, l2a to lce

N
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.
1
4
4
~3J
0
e
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7 Sa, ba to bc I T
7 7a to 8b B 79.
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3
No I
N

Channel Ta to de

Channel Sa, 9b : A 705
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*
TABLE 2.~ DIMENSIONS AND TEST RESULTS FOR H-SECTION COLUMNS

THAT DEVELOP LOCAL INSTABILITY

o
L | e ol 8 50 5 By A2(1- or = o
Column| ‘w tr by b L Tl e >~ = N |[%or |Tmax | _SF
(in.) [(in.)|(in.)| (in.)| (4n.) S tr v ¥ (rig. 2) w ¥ (fli) (ksi)|(ksl)| Omax
a)
la [0.120 |0.126(1.61 (0.82 | 6.10(3.79(0.95 [13.42(0.512| 2. 26, 143.3 | 79.3| 82.5(0.961 N
1b .121 | ,126]1,61 | .80 [ 6.10 3.79 .92 12.“§ .goo z.gg 26.? 148.3 o2 82.2 +935
lc .120 | .125(1.62 | .82 | 6.10(3.76| .96 [13. 505 | 2. g 26.3 143.0 | 78.2] 83.1| .941
za 2120 | ,126(1.61 | .90 | 6.05|3.75| .96 15.&% 559 | 2.3 28. 123,0| 78.7| 80.1| .983
2b .120 | .126(1.62 | .90 | 6.07 5.72 .96 [13.46| .55 2.38 28.8 122,2 78.3 Bo.ﬁ 975
3a 2121 | J126(1.62 | .98 | 6.10|3.76| .96 [13.43| .608| 2.02 31.3 106.3 | 76.8| 77.4L| .992
b 2121 | J126(1.62 | .99 | 6.08(3.75| .96 |13.L%| .610| 2.02 31.3 106.3 | 77.0 7z.7 .995
a «120 | J121{1.62 | .99 | 8.75|5.40| .99 15.&2 613 | 1.92 32,0 100.7 | 79.1| 76.4| .983
Lb 2121 | .1211.62 | .99 | B.75(5.L40(1.00 |13. 612 1.91 32.0 101.6 | 76. 7z. .985
Lie 121 | .12101.62 | .99 | 8.75(5.40| .99 }5. 611 1.31 32,1 100.7 72. 76. .962
5a 121 | J12641.62 [1.03 | 6.49|L.01 | .96 |13.h1| 636 1.87 32l o 0 76.3| .9
5p 2120 | .126(1.62 |1.03 | 6.52|4.02| .96 |13,k .652 1.83 2.1 98. 2.5 6. .988
e 120 | J126(1.62 1.03 6.06(3.99 | .96 (13, .63 1.8 52.% 8.717 .2 77.3| 990
ba 121 | +121 |1 .62 |31.0 8.72 5.00/1.00 15.37 2 21 1.62 z),. 0| 7hed| 74.7] (992
éb 2321 |raa2zi1s62 |10 8.76|5.41(1.00 |13.40| .669| 1.63 3,.8 86.2 | 73.8| 75.5 .955
6o s121% .121]1.62 1.03 8.76(5.41 [1.00 |13.36| .669| 1.63 3.6 86.6 [ 73.8| Tl -Z 9
Ta 2121 | J126(1.62 |1.16 | 6.93 E.ae .96 (13, 716 | 1.52 52-9 80.2 | 71.8| 72.6| .98
7o 2121 | .126]1.62 1.1g 7.00|4.32| .96 |13.43( .720 | 1.52 36.0 80.0 [ 71.7| 72.2]-.99
¢ 12 |126 B2 |11 7.01(L.33| .96 [13.h41| .727| 1. g 36.3 78,6 | 72.0| 72.5| +993
g. .120 | .126(1.61 |1.16 | 7.82 (L. .96 15-32 oT2 | 1. 36.3 78.7 | 70.8 72-g 977
8b 2215126 1Y.62 [1.17 |\ 1780 2.81 .95 [13. .72 1.50 36.2 79.0 | T1.1| T2, +961
9a .121 | .121/1.62 |1.17 [10.10(6.23| .99 |13.40| .723| 1. 37.2 151 20-9 ;l-a «992
9b 121 | .12101.62 |1.17 |10.10(6.23 [1.00 [13.39| .723 | 1.L2 37.1 7&-2 g.o 0.L| .980
Se .120 | .1211.62 |1.17 [10.10(6.23 | .99 [13.45| .72l | 1.42 55-3 74.5 | 68.5 20-9 +966
10 121 | .126(1.62 (1.2 .821l.83| 96 {13.42 .572 1.33 a 5 zo.l 69.01 69.61 .991
1la 121 | 2271261 |1s3 .72]5.42 | .95 [13.26] 834 | 1.17 O-Z 3.0 | 62,0 65.6 | 945
11b 21727161 |13 8.71 (5.1 | .95 |13.27| .83 l-lg Lo. 63.1 | 61.6| 65.2 | 945
1le 121 | J127(1.61 |1.3L | 8,71(5.41 ] .95 |13.31| 831 1.1 Lo.5 63.2 | 62.l| 6L.1| .973
12a 121 |Eh22 1.22 1.5ﬁ 10.75 2.6% 93 ig'hé 853 i'iﬁ ig.; gg.; 2%.% 22.3 -37%
12b .120 | .121 [1.62 |1.3L |10.80 (6. 9 s . . . . ¢ -
12¢ .120 | .122(1.62 |1.3L [10.80(6.67| .99 |13.45| .829 | 1.1l 42.2 59.9 | 61.2| 63.2| .968
13a .120 | +12312.23 [1.26 |11.62 |5.21 | .97 |18.69| .562 | 2.2 4o.8 62,2 5! 61. +96'
13b 119 | .123]2.23 [1.26 |11.61 3-21 -9 18.79 862 2.29 40.9 61.9 23.? 61.3 .36
13c <119 | .123 a.za 1.26 |11.60(5.20 | .97 [18.7L| . 63 22 h1.2 61.0| 59.9| 61.6| .972
1 .119 | J123[2.2L |1.36 |12.59|5.62 | . 18,78/ . 2.00 L3, 53.8 | 53.2| 57.8| .920
1hb 119 | .123 (2,23 1-5z 12.63 (5,66 | .97 |18.73| .611| 2.00 L3, 5.1 | 53.1| 57.6| .922
e 116 | ,123 2.23 1-& 12.63 |5.66 18,71| .611| 2.00 L3, L.2 | 53.1 52.7 920
15a | .119 |.123[2.20 |1.43 |13.30 5-92 .97 [18.78| .638| 1. L5, 39.5 50.3| 56.0 | .B98
15b 2119 | .1232.23 (1.43 |13.30(5.96| .97 (18.71| .638| 1. 5.6 u9.g 51.0| 56.1 .309
15¢ .119 | .123 (2,23 1-%5 13.31 2-97 97 18."2 L6381 1.8 L5.7 9. 0.3| 56.3| .893
16a .119 | .123 [2.23 |1.60 [13.82]6.20| .97 18.+ +718 | 1.51 50.5 L40.7 | L1.9 3.5 .780
16b 2119 | .123|2.23 |1.59 [13.83|6.20| .97 |18.73| .71k | 1.52 50.2 h1.1| 42.1| 53.8( .783
16e s119 00 P8 12203 1 13,81 (6.19 | .97 |18.73| .74 | 1.52 50,2 hi.1|L41.9| 53.7| .780
17a 119 | .125|2.23 |1. 14.70 6.29 .99 [18.71] . 1.19 56.8 32,3 | 31.3| §1.2| .611
17b <120 | s125|2.23 |1.84 1&.25 6.61 | .96 [18.66| .82 | 1.19 56.7 32,54 | 32.2 51.3 .62
17¢ 2119 | .125 2.2ﬁ 1.8y [14.66(6.54 | .95 [18.75| .822 | 1.19 56.9 32.1 | 32,9| 51. .652
18a .123 | .121 (2,70 [1.16 [11.49 (4.19 [1.02 [22,22] . 5 153 61.3 | 61.8] 62.9 .
18b 123 | J121 2.7% 1.14 11,49 {416 1.01 22,48 .ﬁfg ;.53 ho.s 62.2 61.2 65.2 .323
19a J22 |agyi2.qh (1.2 [12.9 &.72 1.01 (22.36| .Lsh | 2.95 L3.1 56.0 | 54.9| 5 .950
19b 2123 | ,121|2.73 [1.24 [13.00|4.76 [1.02 [22.30 A 2.95 43,0 56.3 | 56.2 55:2 .959
19¢ 122 | .120(2.73 [1.22 |13.01|4.77 [1.01 |22.35 ,hﬂé 3,00 h2.7 7.0 | 58.5| 59.L | .
20a 2122 | .119 [2.704 |1.37 [1h.h0([5.26 1.02 |22.7| .502 | 2.50 L7.0 .0 .E 53.5 .%32
20b 122 | 120257k |23 L.l {5.26 11.02 [22,50| .501 | 2.50 47.0 hz.9 bg_ 55.0 | .878
20c .122 | 120 (2.7h 1.58 1k.40|5.26 [1.02 22,06 .50 2.30 46.9 47.0 h7-2 53.8 .829
21a | .122 | .119|2.74 [1.67 [15.21 5.53 1.02 |22.1,8| .608 | 1.83 sh. 3. .| 51.8/ .85
{ 21b 2122 | 120 (|2.7h 1.65 15.18(5.54 [1.02 |122,46| .608 | 1.8 5. 5&-& g;.; gl.l +659
2le 2122 | ,120 (2.7h |1.68 [15.19(5.54 [1.02 |22.50| .612 1.83 .0 3.0 | 38.2| 81.3 .636
22a .122 | 120 (2,74 [1.96 |16.72]6.11 [1.02 |2 _Zz 8| 1.37 .2 25, zz‘h 39.1 538
22v 122 | .119|2.74 [1.96 [16.70]6.09 [1.02 |22, 17| 1.37 63, 25.3 26.0| L9.0| .530
23a .12z | .2202.74 |2.24 |17.80 6.20 1.02 gg,ug 817 1830 70.3 20.6 | 20.2| 47.0| 430
[ 23b | .123 | .122(2.74 |2.2L |17.79|6.49 [1.02 |22,23| .820 | 1.09 0. 20.9 | 21.5| L47.9 .uﬁs
23c Ja12h | .122)2,7, |2.2) |17.8116.50 1.0 (22,16| .818 | 1.10 9. 21.3 | 21.9| 47.9| 457
oS

2t Ter _ g B by
n 12(1-p2) g2

» Where E, = 10,500 ksi and p = 0.3.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




TABLE 3.- DIMENSIONS AND TEST RESULTS FOR Z-SECTION COLUMNS

*ON YYV VOVN

THAT DEVELOP LOCAL INSTABILITY
’ t b, bF cr \
O S . == 2y| — r; Ier
Column| ‘W ‘e Py bp L b t | Ty e M fpeoy?) n %r | max | =
(o)} (And) | (e [ (1n) | (4n.) ) ¥ F (r1g.3) | tw Ky | (kst) | (ksi)| (xs1)| “max
(a)
la |0.120| 0.125| 1,63 | 1.07| 6.13| 3.76/0.96 | 13.61/0.658| 2.00 31.8 po2.0 721 {5737 10.979 g;
1b SI20USE1I25 SRS 628 1 S O6HEN6 .10 (2, 76l L 96 [fas L8l 657 2500 31.5 104y | 73.8 | 7h.6 | .989 =
lc 220 e 1.22 (el o il 3.77 .95 [12.45| .662| 2.01 31,3 105.% ol e |- <987 o
2a calzlopl | il 1.62 1.1Z <0L{ he32| .95 | 13,491 <721 1.7L 35.g 90. 71.2 | 72.5 | .982 @
2b 12008 A28 62 | 1,1 <99 3T s 9613501k a7 17l 33, 90.6 | 71.3 | 72.¢ | .990 &
2¢ sl20u = 120 " 2562 |80 171 1 6:97 1 120 <95 ['13.06| <78 172 5@.9 90.1 0.0 2.2 | 2969
3a Sl21une S 2 [ s62 1 1. Bliale ‘Bi7311 6 69 .92 13,51 2g 1.36 28.1 e 6.0 Z.z .982
2b <L20HM R 2501 628 ey Sl B TE e S0 Log6 [R5 Jhi7 ] s 8D 1.3 38.5 70.1 | 63.8 | 66.4 | .961
La 2120 .124| 2.25| 1.31( 11.90| 5.29| .97 |18.7L| .581| 2.42 39.9 65.0 29.8 61.7 | .969
Lo 2120 S 1261 | E 2528 I 1 53] 11.30 5.29| .97 | 18.73| .582 2.%1 ﬁ9'7 65.2 0.1 | 62.3 | .965
5a oLIT0IN 1221552 a6 | 1,58 112,80 176,11 <96 | i9.23| 702 1.81 7.3 Le.h | 4s.2 | 53.2 | .80
b L1208 Y2 2.25 1.38 13T e 121 98k (F18L76/ [ <702 2L 76 ué.g L47.5 | L5.1 | 53.6 .8§2
a S s T 2,27 1.85| 14.70| 6.48] .95 [ 19.23 1| 1.39 53. 35,6 | 34.3 | 50.1 | .6 3
6b wI19Hes125 1 226 | '1.85 | 1li.70[16.50) .96 | 19,11 ] 817 1.37 5%2.9 35.6 | 35.6 | 50.3 | .70
Ta vi22 1 121 | 2,76 | 1.36] 1l.l1| 5.22] 201 | 22.68| .92 2.33 L3.8 Blied | 531 | 5568 952
b Sleaii=t i1 211 2,76 1.3g 14,40 | 5.22/1.01 | 22.59 .% 6| 2.85 uﬁ.a 53,0 | 52.7 aé.o 9h1
a o220l 1204 2.76 | 1.78/| 16.11] 5.8411.02'|22.58] . 1.87 5L.6 5&.8 35,0 9.3 .709
8b Jd2a 121 23761 178 | 1611 2.8& 1.02 | 22. 071 L6l 1,87 Sl 35.1 | 36.0 | L49. . 729
9a .d22 | 7,120 1 2,78 | 2.25| 17.90| &.Llt1.02 | 22.77| .810| 1.25 67.4 22.9 25.% us.g .510
9b 22 20N o B 2020 B0, (RaRll 50PN |22 7l || A8Te]t 1,25 67.2 Erinal Sl L5. .[98
9¢ »121 | .120| 2.78 | 2.26| 17.90( 6é.4h}1.01 [23.01 .813| 1.29 67.0 23,2 | 23.3 | 45.8 | .509

(o5 VZE =
b Rk , Where E; = 10,500 ksi and p = 0.3,

N 12(1-p2) P
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TABLE L.- DIMENSIONS AND TEST RESULTS FOR CHANNEL-SECTION COLUMNS §3
THAT DEVELOP LOCAL INSTABILITY ™
L b vl Jer} o o, %r &
Golumn| ‘W tp b bp L bw % % 25 Ky B! A2(1+u7) i 8 ot B-cn &
(in.) | (1n.) | (1n.) [(1In.)| (in.) b (rig. 3) w o (ka:) (ks1) | (ksi) X -
¢ (a %
1 0 1220101260 41,62k 1508 6.12 .78 0.96 {13.41(0.666| 1., 1% 103.L4| 73.8 L6 | 0.98 =
15 121 | .127| 1.62 | 1.08 6.15 E.;9 95 [13.41] . 1.32 §1.? 103.4 Zg.h ;u.é .983 3N
2a Y208 T2 Ne62 [T 19 L Ti00 .32 .95 [13.48] .720| 1.71 3.1 89.3 Jd | 722 | <93 5
2b J8Y 15126 1 1,61 1 2.6 7.00 | L.38 .9 15.3& e22 - .71 33,8 31.2 69.3 731 | W9l >
2¢ L1206 1562, |°1537 g.oo u.iz .95 |13, 201 LT 3L,.0 9.8| 69. 2.6 | .961 o
3a A2 3126 | 16T | a3 .75 | 5.43] .96 |13.30| .827 1.5% 38.0 T1.9| 66.0 B0 i N9
3b 120 | < 126 | 1.62 1.33 8.7 | 5.40| .96 |13.45| .825| 1.3 28.2 71.6 65.2 | 67.1 | .972
3¢ | 20| 0126 | 1.62 | 1.3% 8.74 | 5.40| .96 |13.49| .B21| 1.37 8.0 T 65.9 | 67.6 | 975
1208 P12 2.21 | "1.36]11.91 390 . 18. 613 | 2.22 40,8 2.3| 59.4 | 60, .982
ﬁ; 121 .12& 2.2% 1.%6 11.32 3.;? .3; 18.22 607 | 2.25 k1.0 22.2 53.5 59.2 .982
Lie SRl A ) i 1.33 1192 [V5.35] 97 [18.51 1] .60 2.25 k1.o 62.& Zz.a ol 963
5a 20| .12 | 2.23 | 1.58[13.82 | 6.20 .93 18.56| .70 172 6.8 N7, . .3 | .862
5b 2205 12 2.23 | 1.59/13.82 | 6.20] . 18581 s c1.72 Lé. L47.3| 4é6.5 | 52.9 | .879
c 2120 |, -.12 2.2 1.39 13,81 6.12 <97 (218259 A0l Neqe L46.8 hz.z L46.0 22.5 .876
6a +118 14 122 2.2% 1'83 1h.7o 2.56 .93 13.91 '850 %.ge sg.e ;6'% gg.é hg.% .;22
b 011 .12 2.2 1. 1 . 0 L] . 1 . . . L ] . L] Ll .
bc Ll .12% 2.2, | 1.83 1u.;o 6.26 .37 18.%% .820 1.52 2;.2 36,2 35.% L49.3 | .722
Ta 122 | .120 | 2.73 | 1.36|14.40 | 5.27|1.02 [22.28| .500| 2.83 L3.9 5Le1| 54.2 55.& 977
b vl 228N 20510 29D 1.32 12.59 5.23 1.02 |22.30 .§99 2.83 .%5.9 54.0| 54.0 Zé. .957
a J22 | .121 | 2,74 | 1.82{16.10 | 5.88/1.01 [22.0] .663| 1.81 51 3h.2| 34.7 995 | 702
8b 22| ,120 | 2.74 | 1.81|16.10 | 5.88/1.01 [22.45| .661| 1.81 5.2 3L.1| 34.5 u7.a . 729
8c 2SR 1200 F2aTh ) 1, 81 1610 | 15488 1.02 22851 661 Y79 5.2 3L 32.3 7. . ﬁ9
9a «123 | ,120 | 2.74 | 2.22|17.95 | 6.55/1.02 |22.31] . 1.26 2.8 24.0| 2[1.3 h%.s 546
9b 123 | J120 | 2.74 | 2.23|17.95 | 6.55|1.02 |22.35| .812| 1.2% 66.2 23.7| 24.3 | 46.2 | .526

)

a k an 2
= = oW , where E, = 10,500 ksl and y = 0,3,

T Ay S
n 12(1-u%) by
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Figure I.- Cross sections of H-, Z- and channel-
section columns.
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Figure 3.- Values of ky for Z-and channel-
section columns. (From reference 4)
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Figure 6.- Variation of the compressive yield stress
over the cross section of an extruded H-section
of 75S-T aluminum alloy. (Values in ksi)
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Figure 10.- Variation of o, with Ocr/n for plates of extruded
733-T aluminum alloy obtained from fests of H-, Z- and
channel-section columns. ocy=79ksi.
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Figure [l.- Variation of ogr with Ocr/Brmax
for plates of extruded 73S-T aluminum
alloy obtained from fests of H-, 2.7 A
channel-section columns. o =79 ksi.
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Figure 12.- Variation of Gngx With oc/n for plates of extruded 755-T
aluminum alloy obtained from ftests of H-,7-, and channel- section
columns. agy = 79 ksi.



