AT igoe

'[{‘q-\—jue — "\‘evx@e.v\ﬂ 4o ‘(Y'a..c.'\‘Ur'Q. asS
| | o veso- EF_——CA.AQ\'|C_
@G@,Qa‘\ca.-km 5 stress

V\iﬁwo—g(&c'\"oc'(a—?\,\y 1(— _‘quﬁque. *CQS\JJ"‘ES —
i ~7~ —

N '\De.a\c\«Mcw*ks“ - “ c.\a\w\ S\r\e\\ Mar\ims h
- (e‘g’\ecj" J?zx{ogs O-F ur«-c)\_
C\S—auajﬂ.«\ axvest -
‘%JP\ uQ Curon
uo(-l'g\ N~ 6.:;;}‘ 'Bacla 4o
\OQ“*")’\MS . é{Ca'-h
Sast Jrachue "’SIM

- LoeO Mress
Hektope fous ‘&““9‘1’—‘&““[ s |
3 0\\ \OLC-LJ
| —g‘w\\’s ¢ |
=iress combebllel) = S-nd
Cg_,ic:j(‘axMS




S-nN CQ\'-LCL?S"&W\S — viz(ai‘zQ Loﬁ'\,\

\D CO(\A(“FID\\{Q
COU ?ov\ "\‘63{3

"Fa:\\u(e 5.\"‘&.
<=~ (.0

{a}

(]

ict

FIGURE 12.7 Vorious loading configurations used in fatigue testing. (a) Single-point
loading, where bending moment increases toward the fixed end; (b) beam loading with

censtant moment applied in gage section of sample; {¢} pulsating tension or
tension-compression axial loading.




e = (\M} "

CY;\W

SR canves Qv\-uw\mg uﬁ%é G
| C—(S-yxg"ﬁ:...:\_ . Q )"'F —_— N
ol
S (use mulkiple seecimans
g =0




S+ efls

fhgt

\CW\T\.

1ot lo¥ ‘ T

o>
QV\ Qxac\t’s -‘\*o— ilurQ) N

o shels — dose schemadie welO
e %@r\-‘?—rall-g e b sezw&

CS'Q = O, % - O.,; 6; N QWHQJ\/\QUM&“ 2Ny
AT eves \o:) lo® ';430{{_5

o A

| 2 e \eow—
@ lo cjclas a\l 9—33 < / VL%‘:D% o~
S eskimde £ R

N




Mean =>tcess %%;fggécf%S

Alternating stress og

O'm < a-m_z < 0'm3 < O'm4

1
] ! !

10° 108 107
Cycles to failure

. Maximum stress omgx

\\\\\\¥ﬁ=+a3
R=0
=-0.3
- =~7.0
1 I !
105 108 107

Cycles to failure




ﬁbemerq\\e one 5+ dhree weeOs e
V&& Yo ac cdu e o 6’&% T e

‘F@‘\"g& \lw-‘— cQ-e?RBo\ :
Q) é&ogw relehowe —
S = ~ Sm
A, GJ-Fo:\’ ( \ s >

ta

() Gecber m\aﬁ*m——
6= T L\ - (%—f)z}

= -So&ex\:ﬂré ko —
L= Sea A+ %)

'35

o

ey~ T sheedi oc

QVQAK‘O-MC.Q RS '*{'5‘/
—Q—u\\-g fevu&Q \%‘Q}wé,

(s =0 )




Khese velodions 6\#? as sl

Su |
T Sys
G eco
50\' 6{_,;\ -
Goodimon

i,
So:DE-(‘\e-ﬂ"ﬁ«
(

ac/\—MQ dedan M Jal \oekem

Govidman 3 Gedoer |

j;—o( \'Fe;lwmes cfﬂ»a./'/“«auv \O CSne




Focdors TThar ALGa Cabrget ke

S ks e o
Suffacaes —» woﬁ%‘kdﬁeﬂ
AR N O\d«-a& i \..CQ
5\)- v‘mques “QJI“T‘-Q ' "
_— SMQA‘GLQS ) w\ac\«‘\hh:i}\ :; e}:
T R e =
Sl O S <o

'-mua-ﬂ-Q
TUTESR




- USSR M\Q%ﬁ%@( Lo CjoLe
%‘Bu-e ?33\‘- ccd\“av\g
—esv H\;j o bc\j\« K_,t leve)s
— éc)c:OWO—V\_ Q—C‘\ N‘-M/MQV\SBA"
Co(*C«'h ; S Ner &DCSV\ Wé\\«\.&QS\




TABLE 12.1 Fatigne Endurance Limit of Selected Engincering Alloys

(rrs U-—‘ns Uf

Material Condition MPa (ksi) MPa (ksi) MPa (ksi)
Steel Alloys® (Endurance limit based on 107 cycles) :
1015 . Cold drawn—0% 455 (66) 275 (40} 240 (35)
1015 Cold drawn—60% 710 (102) 605 * (88) 350 (51)
1040 _ Cold drawn—0% 670 {97) 405 (59) 345 (50
1040 Cold drawn—-50% 965 (140) 855 (124) 410 (60)
4340 Annealed 745 (108) 475 (69) 340 (49)
4340 Q & T (204°C) 1950 (283) 1640 {238) 480  (70)
4340 Q & T (427°C) 1530 (222) 1380 (200) 470 (68)
4340 Q & T (538°C) 1260 (183) 1170 (170) 670 (97)
HY140 Q & T {538°C) 1030 (149) 980 (142) 480  (70)
DOAC Q & T (260°C) 2000 (290) 1720 (250) 690 (100)
ONi-4Co-0.25C Q & T (315°C) 1930 (280) 1760 (255) 620  (90)
300M — 2000 (290) 1670 (242) 800 (116)
Aluminum Alloys® (Endurance limit based on 5 x 10° cycles)
1100-0 90 (13) 34 (5 34 (5)
2014-T6 483 (70) 414 (60) 124 (18)
2024-T3 - 483 (70) 345 (50) 138 (20)
6061-T6 : 310 (45) 276 (40) 97 (14
7075-T6 572 (83) 503 (73} 159 (23)
Titanium Alloys® (Endurance limit based on 107 cycles)
Ti-6Al-4V o 1035 (150) 885 (128) 515 (7%)
Ti-6Al-2Sn-4Zr-2Mo 895 (130) 825 (120) 485  (70)
Ti~5Al-28n-2Zr-4Mo-4Cr 1185 (172) 1130 (164) 675 (98)
Copper Alloys® (Endurance limit based on 10* cycles)
70Cu-30Zn Brass Hard 524 (76) 435 (63) 145 (21)
90Cu-10Zn . Hard 420 (61) 370 (54) 160 (23)
Magnesium Alloys® (Endurance limit based on 10° cycles)
HK31A-Té — 215 (31) 110 (16) 62~83 (9-12)
AZI1A — 235 (34) 160 (23) 69-96 (10-14)

“Structural Alloys Handbook, Mechanical Properties Data Center, Traverse City, MI, 1977.

bAluminum Standards and Data 1976, The Aluminum Association, New York, 1976. (See source for
restrictions on use of data in design.)

‘Materials Engineering 94(6) (Dec. 1981), Penton/IPC Publication, Cleveland, OH.






