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- THE FATIGUE STRENGTES OF SOMZI WROUGHT ALUMINUNM ALLOYS

By G. W. Stickley

The strength of a metal when subjected to repeated
stress is usually indicated by a value known as the en-
durance limit, which generally is defined as the maximum
stress that the metal will withstand for an indefinitely
large number of cycles of complete reversals of stress,
In many design proovlems, however, such an endurance limit

value does not furnish sufficient information concerning

the fatigue strength for the anticivated service conditions.
It is frequently unnecessary to design for a number of
cycles greater than a small fraction of that required in
determining the endurance limit. In such cases the de-
gired data can usually be ottained from the fatigue curve
usced in determining the endurance-limit values Further-

more, sone design problems involve loading conditions in

which the stresses are not completely reversed. Therefore,
it often is desirable in Tatigue testing to make many more
tests than the small number required to determine the usual
endurance 1limit value of a metal,

The fatigue streangths that have been determined for
several wrought-aluminvm zlloys at different numbers of
cycles and for diffsrent ranges of stress were included
in tables 5 and 6 of the Structural Aluminum Handbook
(1938 and 1940 ed). Parts of the tadles are incomplete
because all of the necessary fatigue tests had not been
finished at the time the Handbook was published. From
additional data obtained zince thaot time, the tables .
have been recently revised. The revisicns include small
changes in a few of the values, additional data for some
of the alleys, and valiues for two alloys for which data
were not availnble when the Handbook was publishced.

The revised dats, which are summarized in tables I
to V, include the fatigue strengths of 14s-T, 175-T, 2345-T,
525-3/44, and 53§-T, Zach table includes values from vo-
tating-beam tests aad from direct-stress tests. The ro-
tating~beam tests were made in the R. R. Moore type of '
machine described in reference 1 in which the specimen 1is



2

part of a simple beam. In these tests only the extreme
fibers are subjectgd. tc the maximum stresses, and the
tests can be made Wiing only completé reversed stresses.
The machines used in making the direct-siress tests have
previously been described., (Sce reference Z.) The entire
cross section at the minimum diameter of the specimens 1is
uniformly subjected to the applied fatigne stresses. The
range of stress used may be entirely in tension, entirely
in compression, or in both tension and compression., The
difference in gtress distribution is believed to be at
least partly responsible for the fact that, for comparable
tests with complately reversed stress, the direct-stress
results obtained to date are always somewhat lower than
those obtained in the rotating-beam test.

The direct-stress tests of each alloy were made on
a single lot of material whiclh, at the time it was fabri-
cated, was consideved representative of the alloy. Because
of improvements in fabrication praciices, however, further
revision of some of the data iuncludied in this memorandunm
may hava to be made whea acdditional tests are completed.
Such tests are in progress bdbut, becanse a series of tests
of an alloy requires & considerable length of time, the
resvlts will not be availabvle in the near future. There-
fore, this memorandum, which cannot be considercd final,
will Dbe revigscd from time to time,

Aluminum Rescarch Ladvoratorios,
Alupinum Company of America
Wew Xcnsington, Pa,.

RETERENCES
1. Ancn.: Report of Rescarch Committee on Fatigue of
Motels. A.S.T7.M. Proce., vel, 30, pt. I, 1930,

p. 2E9.

2, Templin, R. L.: Tho Fatique Properties of Light
Mot~ls and Alloys. A.S.9%.¥. Proc., vol. 33, pt. II,
193&, pp. 364-380,




0

000°04 000°16 000¢¢ & 000496 000°09 00062
000 9K 000 Iy coo‘o4 000°*¢G 00024 00N 0%
000 Ty 000°Ch 000 9i 00006 00096 00G‘GT
000° L% 000‘6¢ 000°%LH 000 ‘8% 000°}S 000°0T
000°¢¢¢ 000°4¢ 0000 000 * &H 00te 000*6
000°8% 000°0% 000°¢9¢ 000°f2q 00004 0
000 ‘12 000°Ge 000° 2% 000°6¢ 00081 000°5~
000°6T Q0C* T2 ocotee 000°9¢ Q00 on 00001~
0001 00091 006t 0007 000 ‘41 000G
00046 000°TT 0002 000°0% 000 TH | 000 ‘07~
000°k 000°Q 000°ST ooc‘ee 000° L¢ m 00C* Ge- $89118-40011(
P
000*9T¥ 004‘81F 00G‘ze* 000¢L2F | 0N0*cLF | (Ssex3s pasisaey) | weeq-Fuiielow
S9T0AD seT1of o SaToLD 59 T0f0 s0 7040 ("uT ww\pﬂv
000°000°004 | COC*000°00T | 000°200“0T | 000%000°T | COO°OOT". 904D
yovte ut 1899 JO PUIY
(*ut dw\pﬁv soTo£Lp Jo saoquuw STMOIIBA J0OZ $881 98
PUSISUFTMA TTTM AOTT® VU] SSOI48 UMMTXEW egeutxosddy WmTUTY

[o~8¢looT pue g-cf

g,

L~SHT {0 SHIONEMES ENDILVI

I {Idvi

55T *SOR °L *d]

4



* . S
_ T
000°6¢% 000° Ty | 00C ity 000° 81t 00G¢6 0oC‘ Ge
000°9¢ 000°8¢% | 000%on 000 ¢ 9t 000° 1S 00002
000 L€ 000 GE | kfo,mm 000 00061 000G
6oo* 000° 1% | ooctag 000 * Tiy 0004 Go0*aT
000¢G2 000°82 m 000G 2¢ 000°¢8¢% Q00 11y 0c0*§
0c0‘ee 00D ‘he m 000° 62 000Gy coote O
0dC*e 0301 000° ¢ 000* €€ 0C0* 0% Go0*é
0001 000°.T 000°¢2 000°0% 000* L8 000 0T
000°0T 0C0*ET 020 6T ocotez co0 Jm 000°GT~
Co0 9 Co0‘3 0C0* 4T 0dC'Le 000° ¢ 000°0e~
000°c 000 0C0‘TT 00061 000°ge 000 Sc— $891%8-30011(
00G*¢ 000*LiTF 1000 TeF 00V*Sc F | OCO‘LLF | (steass pesdessy) | mueq-SUIisiog
so10£0 soT0.50 so1ofo soT0L0 soT040 (*ut bs/qT)
000000 00S | 000°C00“00T | 000*000 0T | 000*00G*T | 000°00T oToA v
ove Ut 1639 IO PUty
(“ut wm\pﬂv $970.00 JO sJIeqQuUUI STOTJIBA JIOF SS0I5S
PUBYISUATHA [TLM AOTTE 4¥Y3 SS0JI9S UNWIXeW ojswixoxddy T TUT)]

(a-6¢/2TT pue v-¢SaT1Go *sof *°% 4]

I~S.T d0

II TVl

SHIDNHEYLS ENDILVE




000°*6h 000404 0G0 TS 000°£4 000% 25 000°4z
000* &R 000“9H 000 gh 000°¢ 16 600444 000402
00004 000‘ ey 000Gy 0006y 00C 4§ 000‘ST
000°9¢ 000°8% 000* &R 000° Ik 000°¢y 000°0T
000°2% 000*HE 000°6¢ 000G 000° 16 (alolo ke
000%ge 000°0¢% 000°9¢ 000* i 06004 0
0C0“h2 0c0°92 COG*L oCot oy 0IC 3k 000* G~
00002 000°cc 00062 50G* Le 00094 00001~
0000t 0o0teT 0009z oo HE 200t coctGtT=
000 1T 0G0°LT coctae 0CG*Es 0oGte 060‘ o2~
0009 000°3 000°3T 000°8¢ 00001 000 ¢ Ge- §89I945-30911(Q
00081 F Q04 6TF CoutaeF OCO'ELF | OO0“GLF |(Ssea3s pesdeasy) | weeq-3urieiog
soT0L0 soToLD 837040 soTof9 SOT0LD (rut @m\mﬂrv
GCO*0U0‘C04 | 000*0C0°00T | 0CC00C0T | 000°000°T | 00CC00T aTc 4o
yoes ut 1894 IO puL}y
("ut dm\ﬁﬁv S9T0AD JO SJIOQURU SMCTIJIBA JOJT §30I58
PULYSUATM TTTM LOITB 4BUL SS5.I3S Essﬂxma.mpdaﬂN0hmm< UMW EUTH

[g=8C0TIT PuUe Q=-8£6020 *SON °*I *d)

ISt 0 SHALHEYIS ENDILVE

III TIEvd



500 1L coot LS c00¢ ¢ 000°s¢ 00C* 8¢ 00062
6U0¢g¢ 000°9% 000“ 6% 000°1¢ 000 8% 000°0e
coet e 00t CE 000° 5% 000°¢L¢ sllond=1" 000°4T
200°¢L Coo*HE 000 RE 000 ss 000%8¢ 000‘0T
00G* g 000°8¢ 060* &£ 0001 000°1¢ 000G .
0co8e 000¢6e G0o° 0% 0002t coctas 0
o0 ‘he ooctéz 000%92 000°%3¢ 3C0%¢E 000G~
Q00°0¢ C00* T¢ oot ze 000 %2 UGt 0% 000 0T~
000°4T QON‘9T 000¢LT 00061 o009z 000 GT~
00C*0T 000°1T 00’21 oottt 0c0tze o0 oz=
000 ‘R 000 S 000*3 000°%6 GO0 LT 0u0* Ge= $S313S-30931Q
00C *0e m occiozT ocRtIcE CIO*ICF | OC0°9z ¥ |(ssoxjs pesgossy) | wesg-Iurjejoy
S9TOAD _ saTo£o satclo 86 T0AD soTofo (*ut bs/qT)
000 °*000*005 _ 000°0u0°*00T | 000°00GE0T | 00UF000°T | 000°00T 8040
yo®es UT 4s83 Jo PUTZ
(fut vm\@ﬁv 887040 I0 SISQUN SNOTIBA JOF Scox)s
PUSISTITA TTIM ACTTe 2BUY $S9I95 wruTEew ejyurxoxddy WO TUTW

[-C¢6020 P g~CC0C0T *SON T °d ]

ER/E-524

d0 SHEODHEELS HDILVE

Al TIEND




000°1¢ 000‘2¢ 000°%E 000 hE 000 4% 000°0cC
(oTolopd:)s 00062 00C* T¢ 000‘c 000*4< 0004t
000°92 000°82 000" 6¢ 000* T¢ 000'¢z 000‘0T
0002z 000*H2 00092 000°6c 000°T¢ 000°4
000°8T 000 0c 000‘f¢ 000‘92 | 000k 0
00T CO0‘ST 00Ct6T 000°+2 000¢ge 000°% G~
000°0T 000°1T 000°4T 000°02 000°9¢ 000* 0T~
0009 000°1 CO0* 1T 000“9T 0no‘se 000°ET~
G00°T 000‘e 000G ouo'e coo's (oToloploraty $8a148-30011(
000°*1T ¥ ocoter = 0CO'9T+F 000°02 = | 000'Ge ¥ | (Sseais pestesny) | weaq-Furjeloy
mm.noh,o soTodD S9T04Q 5971040 s9To£0 (rut bs/aT)
C00°000°004 | 000°000°00T | 000‘000‘0T | 000°000*T | 0UO*COT sTo4fo
yoee uf 1894 10 PUTY
(*ut bs/qr) seTofo IO sIoGUU STOTIBA IOF §80J9S
PUBLSYSTM TTTM LOoTT® 4BU3 Ssegls wnuixew ojvurxoxddy WNHTUTR

[ @-GC6020 PUe D=2 62TT "SON °*F *d)

I-S¢G d0 SHIDNTGIS EMOIIVE

A TIEVD



