FOR A REAL PART, THE MEASURED ENDURANCE LIMIT MuST BE
MOPIFIED TO REELECT A REAL PART OPERATING N A REAL

ENVIRONMENT. THIS CAN BE ACCOMPLISHED THROUGH MARINES
EQUATION] WHICH (S WRITTEN AS

Se= Ia kb kc.kd ke Se‘

WHERE ko = SURFACE FACTOR
k.= SIZE FACTDR

k. = LOAD RACTOR [MARIN FACTOR?(
k, = TEMPERATURE FACTOR |

ke = RELIABILITY FACTOR
§'= ROTARY-BEAM TEST SPECIMEN ENDURANCE LimIT

S,= ENDURANCE LIMIT AT THE CRITICAL LOCATION OF A MACHINE
PART IN THE GEDMETRY AND CONDITION OF USE

SURFACE FACTOR, Kq

ACCOUNTS FOR [INCREASED SUSCEPTIBILITY TO FATIGUE WHEN SURFACE
FINISHES ARE ROUGH.

‘ ka=0S.c | WHERE o ANDb ARE CURVE FIT PARAMETERS

THAT DEPEND ON YOUR SURFACE FIniISH (i€
GROUND, MACHINED, HOT-ROLLED, AS-FORGED)

SIZE FACTOR

ACCOUNTS FOR LARGER NUMBER OF POTENTIAL FATIGVE INITIATI(ON SITES
AS PARTS INCREASE N S{ZE.

fort [ ((4(0.3)°°F 20399400 53¢d<2in =FORa 17 3
BENING ' = { 0.%1-0.5? 24d< 101 A | S
'OR! y e (d/2.62)°'°% = l.14d"°'\ﬂ ‘7,401 2d<Dlmm ]
ON -0. ‘
- 151405  Bled£254mm |

—
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THESE EQUATIONS FOR K, ASSUME A ROUND ROTATING SPECIMEN |
BENDING OR TORSION. FOR O0THER SCENARIDS, WE NEER T0 FIND AN

EQUIVALENT DIAMETER TO USE. THE EQUIVALENT DIAMETER,de (S FOUND
BY EQUATING THE VOLUME OF MATERIAL STRESSED AT AND ABOVE 95% OF THE
MAXIMUM STRESS TO THE SAME VOLUME IN THE ROTATING-BEAM SPECIMEN.

ROTATING-BEAM NON -ROTATING
SPECIMEN RENOING SEE TABLE 6-3
IN SHIGLEY FOR

EFEECTIVE DIAMETERS
OF VARIOUS GEDMETRIES

Aoass

LOAD FACTOR, ke

ACCOUNTS FOR DIFFERENT STRESS DISTRIBUTIONS IN BENDING VS.
AXVAL VS. TORSIONAL LDADIN(;, AND DIFFERENT STRENGTH VALUES IN

HEAR \S. NORMAL .
Sl | BENDING
Ke = z;.zs AXIAL

0.59 TORSION

TEMPERATURE FACTOR, Ky
ACCOUNTS EOR CHANGES IN STRENGTH AND OUCTILITY WITH CHANGES IN

TEMPERATURE,
~|F YOU HAVE S, AT THE OPERATING TEMPERATURE FOR YOUR PART,

USE THAT AND LET ka=l.
~|F YoU HAVE S, AT ROOM TEMPERATURE AND NEED TO ADJUST FOR

THE DPERATING TEMPERATURE, USE
1 = Sr/
Ka= 77/ Sg,

WHERE @ S AND Sgr ARE THE ULTIMATE STRENGTHS AT OPERATING
TEMPERATURE AND RoDM TEMPERATURE, RESPECT IVELY.
bR ;
PRSTEELS, 5/, 2048:0.35(10 ) T~ 6,36 39F& T2 £ 1000°F
Sr/Gep= 0114051 )T ~2. 10T, 20°¢& T <555C

< |E YoU ONLY HAVE Sgp, USE THE ABOVE TO ESTIMATE Sy AND THEN
LET  5,'=0,557 (For Sre2eoksi) WiTH ky =
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RELIARILITY FACTOR, ke

ADUS TS ENDJRN\JCE LIMIT ESTIMATE 1O CAUSE FEWER DATA POINTS TOD
LIE RELOW THE ESTIMATED VALUVE.

_ke:l—o.ogzq[

WHERE 2, IS TRANSFORMATION VARIATE FOR A NORMAL DISTRIBUTION.
2 = XM

o ~
Ox

AND VALUES Tor ANy DESIRED RELIABILITY CAN BE DETERMINED FROM TABLES
IN' SHIGLEY (TABLE A-20 ANDJoR TRBLE b=4).

(MISCECLANEDQUS EFFECTS
ANY NUMBER OF ADDITIONAL FACTORS COULD BE INCLUDED AS ADD(TIONAL
MULTIPLIERS (N THE MARIN EQUATION (ke kyietc). A FEW EFFECTS
THAT MAY WARRANT AN AODITIONAL MARIN FACTOR ARE LISTED BELOW:
~ RESIDUAL STRESSES
~ DIRECTIDNAL CHARACTER|STICS
~ CORROsION
~ ELECTROLNT\C PLATING

~ METAL SPRAYING
- CNCLIC FREQUENCY
~FRETTAGE CORROSION
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