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ALUMINUM ALLOYS

GENERAL PROPERTIES

The general strength properties and related characteristics of various
aluminum alloys are listed in the tables at the end of this chapter.
Particular attention should be panid to the detailed notes at the bottom
of each teble and to the genural explanatory notes in Chapter 3. These
tables will be revised and amplified from time to time as found necsssary
and to include new materials of construction.

COLUMNS

Column Formulas

5.100

5,101

Primary Failure. The gemeral formulas for primary instabllity are given

in Sec. 1.27. For convenience, these formulas are repeated in Table 5-1
in simplified form applicable to round eluminum elloy tubes. These
formulas can alsc be used for columns having cross sections obther than
those of round tubes when looal instability is not critical.

Local Failure. Teble 5-1 also oontains notes and references concerning the

local instability of round tubes. The local fmilure stresses for columns
having cross sections of other shapes are given in the asllowsble stress
curves at the end of this chapter. -

Column Stress Curves. Curves of the alloweble column stresses for wvarious

5.11

5420

cross soctlional shapes are given in Figs. 5~1 to 5~4, The allowable stress:
is plotted against the effective slenderness ratie which is defined by the
formula:

L=zl /W o (5:1)

The geometrical propertles of eircular corrugations are given in Fig. 5-5
in order to facilitate their use in conjunetion with Figs. 5-3 and 5-4..

‘ BEAMS

General. 8ee Sec. 1.21, Eg. 1:3, and Sec. 1.414 for general information

5.21

on beams.,

Simple Beams. Beams of solid, tubular, or similar cross sections can be

5.210

5.211

assumed to fail through exceading an allowable modulus of rupture in
bending (F,). For solid sections it can usually be safely assumed that By -
equals the ultimante tensile stress.

Round tubes. For round tubes the value of F. will depend on the D/% ratio

as well as the ultimate tensile stress., The bending medulus of rupture
of 178T round tubes is given in Fig. 5-6. It should be noted that these
values apply only when the tubes are restrained against loecal buckling at
the loading points. (These curves were obtsined from National Bureau of
Standards test data).

Thin-Walled Cylinders. Information on the failure of thin-welled cylinders
in bending is given in Secs. 1.631 and 1.641.

5=1
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Unconventional Cross~Sections. Sections other than solid or tubular should
be tested to determine the allowsble bending stress.

Built-up Beams. Built-up beams will usually fail due to local failures of

5403

the component parts. In gluminum alloy construction the stremgth of
Fittings and joints is an important feature.

5430

Thin-web beamse . The allowable stresses for thin-web beams will depend on -
the nature of the failure and ere determined from the sllowsble stresses

of the web in tension and of the flanges or stiffensrs in compression. See
Refs 15 for general stress analysis methods.

TORSICN

General. The torsional failure of aluminum-alloy tubes may be due to plastic

531

failure of the metal, elastic instability of the walls, or to an inter-
mediate condition. Pure shear failure will not usually occcur within the
range of wall thicknesses commonly used for aircraft tubing.

5.40

Allowable Torsional Shear Stresses. In the range of low values of D/t no
theoretlsal formula is directly applicable. The result of tests have been
used to determine the empirical curves of Fig. 5-7.

For high values of D/% the equations given in Sec. 1.632 can bs used
provided that the allowable stress so determined does not exceed the
proportional limit-in shesr.

COMBINED LOADINGS

Round Tubes in Bending end Compression. The general theory of failure

b.41

under combined loadings is given in Sec. 1l.424. In the case of combined
bending and compression it is necessary to consider the effects of
secondary bending, that is, bending produced by the axial load scting in
conjunction with the lateral deflection of the column, In general,

Eq. 1:37, Secs 1.424 can be used in the following forms for safe values:
t

f , £

=10 = m =m e m mm e e (5:2)
P, T,

1
where fy = maximum bending stress inecluding effects of secondary
bel‘lding ]

F, = bending modulus of rupture,

Hy
|

¢ = 8xial compressive stress.

FE—

P = allowable column stress. -

Tubes in Bending and Torsion. Equations 1:37 Sec. 1.424 can be used in the

following forms for safe walues:

Round tubes: sz + Hsz =10 = - e e - (5:3)

Streamline tubes: Rb + Rs
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Higher values can be used if substantiated by adequate test data.
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Tubes in Bending, Compression and Torsion, The bending stresses should

following empirical equation will serve ag a working basgis, pending a

Tn addition to using the above equation, the maximum normal cempressive
stress should also be determined. The later should not exceed the yield

Shear. The dllowable shear stresses and loads for rivets, bolts and pins

Bearing, The basic values of the allomable bearing stresses for various
alumimm slloys will be found in the tables at the end of this chapter.
These stresses are applicabile only when the D/t ratio (diameter of rivet
over thickness of sheet) is less tian 5.5. When this ratio iz equal to

or greater timn 5.5, the allowalle bearing strengths must be substantiated
by tests.covering both yield and ultimate of the joint, The allowalle
bearing stresses for slumimum alloy rivets may be taken equzl. to that of
the sheet, provided that the rivet materisl is not weaker than A17ST and
provided that the allowelle bearing stress for the sheet is not greater

The allowalle bearing strength of alumjnum alloy sheet is given in Table 5-1R.
These values are to be used anly for the design of the cormecting dlements

of rigld joints when there is mo possibility of relative movement between the
perts joined without deformation of these parts, For other types of jolnts
the sllowable bearing stresses are to be reduced by dividing by the factors

The allomalle bearing stresses given herein for 178 and 245 sheet, and for
alumimm alloy forgings are based on & stress at which the deformation of

Hollow—end rivets. If hollow-end rivets with sclid cross-sections for a
portion of the length (AN 450) are used, the strength of these rivets may
be taken equal to the strength of salid rivets of the same material, pro-
vided that the bottom of the cavity is at least 25 percent of the rivet
diameter from the plane of shear, as measured toward the hollow end, and
further provided that they are used in locations where they will not be

Welded Jolmts. Since torch welding generally is not considered acceptable

as & method of joiming major structural mrts made of alumirmm alloy, no

5.42
include the effects of secondary bending due to compression, .The
more thorough investigation of the subject:
Rg +Rb' # RgZ # 10 = = = = = = = = = = = = = =~ (5:5)
stress of the material.
545 JOINTS, FITTINGS AND PARTS
5.50 Bolted and Riveted Joints.
5,500
are given in Tahle 5-12.
5.501
than 90,000 psi,. '
of safety (designated as "bearing factors") specified in Tahble 4-2.
the hols amoumts to, 4 percent of its ariginal diameter,
5.502
subjected to appreciatile tensile stresses.
5.51
values for sllgwahle stresses for such joints will be given.
5.52

Tension Lugs. The strength of tension lugs can be camputed Wy the formilas
given in Sec. 4.53. :

5~4




TABLE 5 - 2 ALUMINUM
MECHANICAL PROFERTIES OF MATFATALS ALLovY - 175
CONDITION 17ST SEEET 178T ALCLAD SEEET | 1TSHT SHEET 173RT ALCIAD SHEET
AND FLATE
ARMY QQ-2-355 §7=152=24 QQ-4-353
MAVY 47A3 4T7A6 47A3
SPECIFICATICN
FPEDERAL QQ-A=363 QQ-A-353
SAE 28 26
1 Pty | Ultimate Streas, pai b5 000 50 000 55 000 50 000
- 2 F‘\:y Yield Strass, psl 32 000 27 000 42 000 37 GO0
S
g 8 | Fy, |Proportional Linmit, pai 25 000 20 000
] - -] 2
L Prl:1C 300 Q00 Pri: 10 300 00Q
1 E Modulus of Elastlolty, -psi 10 300 000 Secs 9 300 DOO 10 300 OGO Soms B =O0_AOA
5 Elengation in 2 inm., % Sea Fig, 1 See Fig. 1 See Fige I Seg Fig. 1
535 QQ0 O GO0 [3.84] d 000
] Fou |Ultimate (block) Stress, psi 5 s ° -
=
E 7 Fcy Tield Strass, pst 32 000 28 000 42 00C 37 CCO
L3 .
E 8 | ¥op |Proportional Limit, psi 25 000 20 000
819 Fyo |Golumn Yield Stress, psi
2
1 p 30 300 000 Frt: 10 500 00CF Pri: 10 300 000
Q0 By edulue of Elastielty, psi e & 200 000 l? 0 000 Sans 0200 000
11 | Fy, |Ultimate Stress, pel 33 000 3% 000 33 0co 30 000
12 Fat Torsional Modulus of 50 000
g . Ruptura, psi
w113 Fsp Proportionel Limit 15 Q00
{torsion), psi
14 G Madulus c-)f Rigidity 3 80O 000 5 800 000
(taraion), psi,.
o |18 Fpr |Ultimate Stress, psi 75 000 68 Q00 76 000 68 CCo
=
§ 16 Rackwell Mumber
= ar Brinell Number 3 96 100
18 Fpe |Dending Enduranse Limit, psi
B (500, 000,000 cycles of 15 000
B sumpletely roversed strass)
£ |19 | Fgq -|Torsional Endurunce Limit, psi
b (20,000,000 oyeles of i
completaly roversed strass)
20 w Specific Weight, 0,101 1b/eu in, 174 1b/eu ft.
21 Nominal {(Aloled materials have surface coetlng
Chemical Composition 4 Cu, 0.5% Mg, 0,5% tm, of alumimm)
22 REMARKS
+ 1. B8ee notes in Chapter 3.
2. EBffective modulus may bs assumad te be 10 000 Q0C pai. for purpose of mnalysls,
3, 600 Zg, load om 10 zmm, ball or load (in Xg,) equal to 5 times the square of the
diameter of ball {in mm,)
a0
o =T
z N
o zZ /ﬁm_ﬁ&—lﬁ_{mu
B g “AT ALELAD
3z |
2%
g#
00 Y .2 =]
THICKNESS ~INS.
Fic.1




TABLE 5 - 3

MECHANICAL PROPERTIES OF MATERIALS

ALUMINUM
ALLOY -1T7S

1. Bee notes in Chapter 3,
2. Tublng "as received” ism stretohed, If properly reheat-treated i1t will develop the

properties glven in Columm 1,

8, 500 Eg, load on 10 mm, ball or load (in EKg.)

of diemeter of ball (in mm,)

CONDITION 1757 TUBLNE L 175T TURING 17ST EXTRUDED
(BEFORE STRETCHING (STRETCEED) 2 SRAPES
ARMY 57w187-2 57-187-2 GQ-a-351
44721 44T21
AT 44122 44722 45l4
SPECIFICATION
FEDERAL AN=-T=T88 WH=-I=T786 QQ=-4=351
SAE 26 28 26
1 Fyy | Ultimate Strass, psi §5 000 55 000 50 000
w | 2 | Fey [¥ield Stress, pol 30 000 40 000 30 000
[=]
g 3 | Fyy | Proportiomsl Limit, psi 20 000
4 B Modulus of Elastioity, psai 10 300 000 10 300 000 10 300 000
B Elongetion in £ in., % 12
8 | Fou |Ultimate {blosk) Stress,  psi 55 ooo 55 000 EC 000
=
2| 7 | Foy |¥ield stress, pai 50 000 36 000 30 oo
v -
E L] Fcp Proportional Limit, psi 20 000
B | 9 | Fgp [Column Yield Stress, psi 4 500 42 B0Q
10 E, Modulus of Elaatlcity, psi 10 300 000 10 300 000 10 500 000
1| Py [Ultimte Stress, psz 27 000 33 000 30 000
12 Fgt |[Torsional Hodulus of
§ Rupturs, psi 50 000 £Q 000
13 F Proportional Limit :
sp ttorsion), pai 15 000 16 000
4 | G [Madulus of Rigldity 3 800 GCO 3 800 0G0 3 800 00O
(torsion), psi
=
o 15 Fyr |OJltimate Stresa, psi T8 00C 75 000 75 00O
=
§ 15 Rookwell Fumbar
= 7 Brinell Mmber 3 98 96 87
18 Py |Bending Fndurance Limit, psi
500 000,000 oyclas of
E gompiotefy rovorsed stress) 12 000 16 oo 15 000
-
& s Fgo |Torsional Endurance Limit, pai
b (20,000,000 cycles of
cempletely reversed stress)
20 | w Specific Welght, - « 0.%1 1b/eu in, 174 1b/eu ft.
21 Nominal
Chemical Cemposition 4% Cu, 0.5% Mg, 0.6% Mn,
22 REMARKS

equal to & times the suquarse




TABLE 5 - 4

ALUMINUM

2, 500 Eg. load on 10 mm, ball or load {in Eg.) egual to 5 times the square

of the diameter of bell (in mm,)

MECHANICAL FROPERTIES OF MATERIALS ALLOY -\ TS
GONDITION 1757 BAR (TP TO | 1757 BAR {.751"
+750™ THICE) TO 3.000™ THICK)
ARMY QQ-A-351 QQ-A-351
NAVY 4674 4644
SPECIFICATION
FEDERAL QQ=A=35L QQmA=35L1
SAE 26 26
1 | Fgy | Ultimate Stress, psi 53 000 50 000
= 2 Fty Yiald Stress, psi 30 Q00 28 000
%‘ 3 | Py, |Proportional Limit, pai 20 000
4 E Kodulus of Elastiaity, --psi 10 300 000 10 300 000
6 Elongation in 2 in,, % 16 16
6 Fou |Ultimate (block) Strass, pal 53 000 5O Q00 ,
=
o 7 F Tield Stress, psi O 000 28 000
2 =
E 8 | Fop |Proportional Limit, pai 20 000
o iy Fao | Column Yield Stress, pai
10 Ey Modulus of Elestleity, pal 10 300 000 10 300 Q00
11 Fiu |Vltimate Stress, pal 52 000 30 000
12 Fyt |Torsional Modulus of EQ 000 50 000
Rupturs, psi
% 13 Fsp Proportional Limit 15 000 15 000
{torsion}, psi
14 G Modulus of Rigidity 3 BOG COQ 3 BOO 00O
(torsion), paln~
o |18 For {Ultimate Stress, psi 75 000 73 000
=
§ 16 Rockwell Mumbsr !
B Brinell Number 2 g2 87
18 | Fpe |Pending Endurance Limit, psi
= (500,000,000 cyoley of 16 000 15 000
& sumpletaly reversed stress)
% |19 | Fge - |Torsionsl Endurance Limit, psi
B (20,000,000 oycles of 8 000 8 000
completely reversed stress)
20 | w Specific Weight, 0.101 1b/cu in. 174 1b/feu ft.
21 Nominal
Chemioal Composltion 4% Cu, 0,.5% Mg, 0.5% Ma,
22 | mEMARES ' '
*  l. BSee mates in Chapter 3I.




1, Baeo noter in Chaphsr 3

2. Effectivs modulus mmy be assmmed to be 10 DOO
3. 800 Kg, load on 100 mm, ball or load {in Kg,)

diameter of ball

{in m,)

TABLE 5 - § ALumiNuMm
KECHANICAL FROPERTIES OF MATENTALS ALLOY -24S
CONBITION 245T SHEET 24ST ALCLAD SHEET | 24SRT SHEET 24SRT ALGLAD SHERT
ARMY 57-152-6 11067 57-152-8 11067
WY 47A10 47AS 47410 4748
SPECIFICATION
FEDERAL
SAE 24 24
1 | Fyy | Ultimate Stress, psi 62 oa £6 000 65 000 58 000
m | 2 | Fry | tield Stress, psi 40 000 37 000 50 000 48 000
Q
% 3 Fyp | Proportionsl Limit, psi 32 000 27 000
= Pri: 10 300 0002 Prdr 10 300 0008
4 B . {Modulus of Elastieity, psi 10 300 DGO q”f o %0 oo 10 300 OO0 Sea: 9 =00 000
B Flongation in 2 in., % See Fig, 1 See Fig, 1 Sea Fig. 1 See Figa 1
6§ | Foy |Ultimato (block) Stress,  psi 62 000 B¢ o000 86 000 - &8 oo
=
S| 7 | Foy |Yield Stress, pst 40 000 37 000 50 000 46 000
[*]
E 8 Fop | Proportionsl Limit, psi
3 9 Foo |Colum Yield Stress, psi
Bri: 10 500 0007 Pri: 10 300 0002
10 E, ]|Modulus of Elasticity, pei 10 300 000 Secs 9 300 000 10 3060 000 Seo: 9 300 00O
1% | Fyy |Ultimate Stress, psi 57 000 3 000 59 000 35 000
12 Fst |Torsional Modulus of
g Rupture, psi
v 13 Fap Proportieonmal Limit
(torsion), psi
14 |c Hodulus of Rigldity
{toraion) . psi 3 800 000 3 BOO 000
o |25 | For |Ultizmate Stress, psi 0 000 82 000 93 000 8% 00
=
% 16 Rockwell ¥umher '
= iy Brizell Mumbar ¥ 100 110
18 Fug |Bending Endurance Limit, psi
g (500_000 0CC eycles of 14 000
& completely reversed stress)
£ | Fge |Torsional Bndurance Limit, psi
= (20,000,000 oyoles of
completaly reversed stress)
20 [ w Specifis Welght, «1001b/eu in, 175 1b/eu ft. .
2 Neminal {4lolad materials have gurface coating
Chemical Composition 4,2% Cu, 1.5 Mg, 0,54 i, ©F eludmm)
22 | REwamks

000 pal, for purposes of amlysis,
oqual to b times the square of thae

1 20

8y | et
- '

rZ ey Tadiie

d oy 10 -RT _ALCLAD
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TABLE § -8 (=eviseo ocria)
MECHANICAL PROPERTIES OF MATERIALS

ALUMINUL M
ALLOY-245

.

2, Tubing "as recefved"™ is stretched,

develop the propsrties given in Column 1,
3, 500 Kz, load on 10 mm, ball or load {in Zg,} equal to b time= the square
of the dismeter of ball (in mm,)}

4, 2481

dxtruded shapes "as recsived™ are stretohed.

CONPITION 245T TUBING 24ST 1UBING 248T EXTRUDED 24ST BAR
BEFCRE STRETCHING)|{AFTER STRETCHING}, SHAFES {UP TO 3" THICK)}
- 10235 10233 QQ-A-Z654 Q0-A-354
57-187-2 E7w187-2
BOUND,_ 44728 ROUKD 44728
A - 4689
W STR-LINE 44151 | ‘smp1ixe 4473l 469
SPECIFICATION
FEDERAL QQ-A-354 QQ-A-354
SAE 24 24 24 24
1 Fyy | Dltimate Stress, pei 62 00O &2 00O 53 Q00 62 0OO
(4]
w | 8 | Piy | Tield Stress, pal 40 000 42 000 42 000 40 000
(=3
% 3 | Py | Proportional Lindt, pol 35 000
S 14 |B Modulus of Elastieity, psi 10 %00 000 10 300 0G0 10 300 000 10 300 000
B Elongetion in 2 in., % 12 14
8 Fpy |Uitimate (block) Stress, psl 62 000 62 000 57 000 82 000
3 .
E 7 03} Yisld Stress, psi 40 000 6000 40 000
“ Py
% ] Fep |Propartiomal Limit, psi
819 |'F, |Colum Yield Stress, psi 50 000 50 000
10 | B, |Modulus of Elasticity, psi 10 300 00D 10 300 000 10 300 000 10 500 000
1 | Fay |Ultimate Stress, pst 37 000 37 000 34 000 37 000
12 Fgt | Torsional Modulus of
E Rupture, psi 46 000
2 |13 Fsp Proportional Limit
ftorsiun) M psi
14 | G |Modulus of Rigidity $ BOO 000 3 800 000 3 800 000 3 800 000
{torsion}, psi
= |16 Fyr |Ultimate Stress, psi S0 000 50 000 83 000 90 00¢
=
§ 15 Rockwell Mumber
G ET Brinell thmbe: 3 100 100 9§ 100
18 Py, Bending Endurance Limit, psi
E ° 1(560,060,000 cyoles of 14 000 14 000 14 000 14 000
5 compieteiy reversed stress)
2 |19 Fqq |Tersional Endurance Limit, psi
b - 120,000,000 oycles of
complately reversed stress)
20 w Speeific Waeight, 0,180+ Ibfcu in. 1735 lb/ou ft.
21 Nominal 7 B
Chemical Compoaition 4.2% Cu, L1.5% Mg, 0.5% Mo,
22 REMARKS 3. See motes in Chapter 3.

If properly reheat~troated It will

If properly reheat-—

treatad they will Qevelop a normel tensils ylsld sirese of 38,000 pai,




TABLE 5 ~ 7

{Aoocr ocT 4o}

MECHANICAL FROPERTIES OF MATERIALS

ALUMINUM
ALLOY - 243

1, 5ee notes in Chapter 3.

CONDITION 245RT TUBING
ARMY 10235
NATY
SFECIFICATIOR
FEDERAL
SAFE
1 Fgy | Ultimate Strass, psi 70 000
E 2 Fty Yield Stress, psi 58 Q00
% 3 Fep Propertional Limit, psi 44 0G0
4 E Modulus of Elestioclty, psi 10 300 OCO
[ Flongption in 2 in., % 10
[ Fgu |Tltimate (blosk) Stress, psi 70 000
=
% 7 | Foy |TYield Stress, psi 54 800
E 8 Fep Proportional Limit, psi
& 9 Fae | Column Yield Stress, psi %0 000
10 | E, |Hodulus of Flastieity, pai 10 300 00O
11 Fgy |Ultlmate Stress, pal
12 Fgy |Torsicmal Medulua of "
E Rupture, psi &7 BOD
v |13 Fap Proportional Limit
(torsien), psi
14 ie Modulus of Rigldity
(torsion), psi 3 800 000
g 15 Fpr |Ultlmate Stress, psi
§ 18 Rockrsll Mumber )
| Brinell Mumber 130
18 Fpo |Bending Enduranes Limit, psi
E {300 ,000,000 cyeles of .
completaly reversed stress)
el
& [19 | F,, |Torsiomal Endurence Limit, psl
Fr (20,000,000 aycles of
completely reveraed stress)
20 w Specific Welght, - * ° 1b/cu im. 1b/cu t.
21 Nominal
Chemioal Composition
22 REMARKS

E-10




TABLE 5 ~ B ALumMiNuM
MECHANICAL PROFERTISS OF MATERIALS ALLOVY-525
B25=1/4H 528=1/28 528-3/4H B28-H
CONBITION
{shest} {Sheet) {Shast) {Sheset)
ARMY QG~A=318 QQ-A-318 QQ-a-318 QQ-A-318
NATY 47A11 47411 47411 47A11
SFECIFICATION
FEDERAL (Q-A-318 0Q-A-518 QQ-A-318 QQ-A-318
SAR
1 | Fyy | Ultimate Streas, pel 3L 000 34 000 37 000 3% 000
- 2 Fiy Yield Stress, pai 21 00O 24 000 29 000 35 000
(=3
% 3 | Py, |Proportional Limit, psi
4 VB Modulus of Elastialty, pai 10 300 0G0 10 300 000 10 300 000 10 300 000
§ Elongation in 2 in., & See Fig. 1 See Fig. I Seo Fig. 1 See Fig, 1
§ | Fou |Uitimate (block) Strass,  psi 51 000 34 000 57 000 59 000
= :
E 7 | Foy |Tisld Stross, pai 21 Q00 24 000 29 000 33 000
w -
E g sp | Proportional Limit, psi
3 9 Fop |Column Yield Stress, pei
10 | B, |Modulus of Elasticity, psi 10 300 000 10 300 000 10 300 000 10 300 000
11 Fgy |Ultimate Streas, psi 18 000 20 000 22 000 23 000
1z Fg¢ | Torsional Modulus of
g Rupture, pal
in |13 Fsp Proportional Limit
(toraion), psi
14 | G |Modulus of Rigldlly 3 800 00O 3 BOO 000 3 BOO 0G0 3 800 000
{torsion}, psi
3 000
w |16 | Foe {Uitimate Stress, psi 56 000 61 000 88 ©oo ™
=
§ 16 Rockwell Humber
= e Brinell Mumber * 54 59 84 &
18 Fpe |Bending Endurance Limit, psi
<] {500 ,000,600 cyales of 18 000 19 00C 20 000 20 500
a completely reversed stress)
& |19 | Fg, |[Torsional Endurance Limit, pei
= (20,000,000 aycles of
completaly reversed stress)
20. | w Specific Welght, - JDo8 lb/cu in, 187 1b/cu ft.
21 Nomipnal
Chemioal Composition 2,54 Mg, 0.25% Cr.
22 | REMARKS

1. 3ea notes in Chapter 3.
- 2. 500 Kg. Jomd on 10 mm, ball or load (in Kg.} equal to 5 tmes the equare
of the diameter of the ball (in mm.}.

S

ELONGATION™
% IN 2INS,
ol

7 l
—] \{'- 3aH
~H
°g K 2

THICKNESS =INS.
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TABLE 5 - &

(REYISED O2T 4a)

WECHANICAL FROPERTIES OF MATERIALS

ALUMINUM

ALLOY RIVETS

®

@

®

®

Chemical Compesiticn

CONDITION AL7ST 17sT 245T 538T
ARMY 26526 Type AD 25526 Type D 26626 Type DD
NAVY 438G AR5 43RE 43R5
SPECIFICATION
FEDERAL
SAE 26
1 | Fy, | Tltimate Stress, psi 38 000 55 000 62 000
= 2 Fty Tield Strezs, psl
@ | 3 | Py |Propertiomal Limit, psi
S 4 E | Modulus of Elasticlty, psi
B Flongation in 2 in., %
[ Fqy |Ultinate (block) Streas, psi
=
B | 7 | Foy |Tield Stress, psi
w0l
E ] Fop |FProportional Limtt, psi
g 19 Fye |Column YTield Strass, psi
10 By Modulus of Elasticity, psi
000 22 000
11 Fgy |Ultimate Stress, pal 25 000 50 000 3
12 Fgt | Torsional Modulus of
E Rupture, psi
W |IB Fsp Proportional Limit
(torzion}, psi
4 |c Modulus of Rigidity
{torsion), psi
o 15 Fpr | Ultimate Stress, psi
% 18 Rockwell Humber .
& e Brinell lhmber
18 Fpe |Bending Endurance Limit, psi
E (500,000,000 cycles of
g semplotely reversed astress}
i 19 Fea Torsional Endurence Limit, psi
=] (20,000,000 oyeles of
complately reversaed stress)
20 b ] Specific Weight, 1b/cu in. 1b/cu ft.
21 Nominal

REMARKS

1. See notes in Chapter 3.

2. Fg= 25,000 psi is specification value.

purposes, in conjunoticam with the nomirnal aree of the rivet.

27,000 psi may ke usad for desipgn
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TABLE 6 = 10 - --
MECHANTCAL PROPERTIES OF MATERIALS

ALUMINUM ALLOY
SAND CASTINGS .

®

©)

® ®

CONDTTION 195-T4 195-T8 220-T4
"ARMY 57-7T2-5 ETT2=5 11309
HATT 4681 26A1 B-186
SPECIFICATION
FEDERAL
SAE 38 38 324
1 Fpa | Vltimate Stress, pal 29 000 $2 000 42 000
= 2 Fty Yield Stress, psi 13 Q90 18 DGO 22 000
o
%‘ 5 | Fyp |Proportional Limit, pai
¢ | = Modulus of Elastisity, psi | 10 300 COO 10 300 000 10 300 000
5 Elongation in 2 in., % & T 12
6 | Fpy |[ULtimate {Ylock) Stress,  psi 54 000 62 000 70 000 .
=
S l7 |F Yiold Stress, pst 14 006 22 000 23 000
2 -
E E] Fep | Proportional Limit, psi
8 | 9 | Foo |CUoluwmn Yield Stress, pai
10 E, Wedulus of Elasticity, psi |10 300 00O 20 300 000 <30 300 DOO
i1 Fay |Ultimate Stress, psi 23 000 29 000 31 000
12 Fex | Torslonal Modulus of 22 000
g Rupture, psi
h |13 Fsp Proportional Limit
(toraion), psi
14 G Modulus of Rigldity % 800 000 3 8C0 000 3 800 Q0O
{toraion), psi
o |15 Fpr |Ultimate Stress, psi 40 000 46 000 68 000
=
g 16 Rockwell Number
=z Brigell Number®
18 Fyg |Dending Endurance Limit, psi
% (Bao 000,000 oyales af § 000 8 000 7 000
B complately reversed stress)
% {19 | Py, |Torasional Endurance Limit, psi
- - (20,000,000 oycles of
completely reverzed stress)
20 | w Specific Welight, 1ba/ou.in, 100 100 093
21 Nomirnal
Chemical Composition &% Cu. 4% Cu, 10% Me.
22
1. BSes notes in Chapter 3.
- 2. 500 Eg. load on 10 mm. ball or losd (ia Kg.) equal to 6 times the oquars
of the dismeter of ball (in mm.).
3. The above velues are minfmum values obtalned from cast test bars. Due to

the differencea between the motual ceasting and the teat bar, these velues
should be reduced by BO percsut when used for dstermining alloweble

stresses,
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TABLE 6 - 11

1REVISED ocT 4a)

MECHANICAL FROPERTIES 0OF MATERTALS

ALUM INUM ALLOY
ForGiINGgS

1. BSee notes in Chapter 3,

2, B0O Eg, load on 10 mm, bell or load
of the diameter of bell (in mm,)

{in Eg,) equal to 6 timen the square

245T 178T 5T A.E@SI
CONDITION (Un to 4" dia, (Up to 4" dla, (Up to 4" dla, (Up to 4" dia,
or thickness) or thiecknesa) or thickmoss) or thickness)
ARMY §7-163 57-153 57=-153 57-153
Grade 5 Grede ) Grads 2 Grade 3
HAVY M=27T 46A7a ABATa
SEECIFICATION
FEDERAL QR-A=367 GQ=A~H87 QQ-A=367
SAE 26 27
1 Fqy | Ultimate Stress, psi 65 000 55 000 56 000 43 000
m | 2 | Fey |Yield Stress, pal 50 000 30 000 30 000 34 oco
[=]
% 3 r-'tp Proportioral Limit, pai
“lae | & Modulus of Elasticlty, psi 10 300 000 10 300 000 30 300 000 10 300 000
B Elongation in 2 in,, % 10 16 18 12
& | Fou |Ultimate (black) Stress,  pal §5 000 55 000 55 000 43 000
=
g | 7 | Foy |Yield Stress, pai 50 GO0 30 000 30 000 34 000
[} =
E 8 Fep |Proportioral Limit, pst
S 9 Foo [Column Yield $tress, psi
10 | By |Mcdulus of Elasticity, pai 10300 000 10 300 000 10 2O 000 10 300 000
11 | Fy, |Ultimate Stress, pai 39 000 33 000 33 000
12 Fgt [Torsional Modulus of
g Rupture, psi
m |13 Fsp Proportional Limit
(tarsinn} ’ psi
4 |6 JModulus of Rigidity 2 800 000 3 800 000 5 800 000 3 800 000
{toraion), psi .
o 16 Fyr | Ultlmete Stress, psi 93 000 75 Q0O 75 000 70 00O
'531 16 Rockwel? Number
i ST Brinsli Humber 2 130 %0 90 0
18 Fng {Bonding Epdurance Limit, pai
g (500,000,000 oycles of 12 000 12 000 12 000
8 cdompletsly reversed stress)
€ | Fee |Torsional Erdurancs Limit, psi
P (20,000,000 oyales of
complataly reversed strass)
20 | w Speoific Welght, lbsfou, in, L1301 J101 .101 097
21 Neminal 0.8% 54, 4% Cu, 0.57% Mg, 4,5% Cu, 0.8% 51| 1,08 8i,0,60%
Chemical Compoaition ¥n, 0.36% ¥ 0.5% M. 0.8% Mn, Mg,0428% Cr.
22 | REMARKS
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ALLOWABLE COLUMN STRESS IN THousSANDS OF PSI
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F1G.5-1. ALLOWABLE COLUMN AND CRUSHING STRESSES
FOR ALUMINUM ALLOY ROUND TUBING (gruses T4
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FIG.5-2. ALLOWABLE COLUMN AND CRUSHING. STRESSES
FOR ALUMINUM ALLOY STREAMLINE TUBING
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FlG. 5-3. ALLOWABLE COLUMN AND CRUSHING STRESSES
CORRUGATED ALUMINUM ALLOY SHEET
( CIRCULAR CORRUGATIONS)
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FIG. 5-4 ALLOWABLE COLUMN AND CRUSHING STRESSES
CORRUGATED ALUMINUM ALLOY SHEET (ALUMINUM COVERED)
(CIRCULAR CORRUGATIONS)
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- BENDING MODULUS OF RUPTURE - THOUSANDS OF PSI.
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FIG. 5-6. BENDING MODULUS OF RUPTURE
ALUMINUM ALLOY ROUND TUBING RESTRAINED
AGAINST LOCAL. BUCKLING AT LOADING POINTS -
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TORSIONAL MODULUS OF RUPTURE~THOUSANDS OF pPSI.
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FiG.5-7. TORSIONAL MODULUS OF RUPTUR E
OF ALUMINUM ALLOY ROUND TUBING
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