THE S-N DIACRAM 1S NORMALLY GENERATED WITH COMPLETELY
REVERSED STRESSES (5w.<0).

NE WANT TO DETERMINE THE EXPECTED LIFE oF A COMPON ENT FOR
ANY GIVEN (OMBINATION OF MEAN AND ALTERNATING STRESS.

FIReT WE CHECK IF INFINITE LIFE IS EXPECTED.
L FOR (OMPLETELY REVERSEP LoADING (0m=0), FAILURE S PREDICTED AT
THE ENDURANCE LIMIT (Sg).
L FoR STATIC LOADING (0w =D), FAILURE IS PREDICTED AT THE MATERIAL
MELD STRENGTH (Sy), ULTIMATE STRENGTH(S,,) OR TRUE FRACTURE
STRENGTH (6’;)

THERE ARE MANY THEORIES THAT CAN BE WSED TO REPRESENT THE
\NFINVTE LIFE BOUNDARY FOR VARIOUS COMBINATIONS OF ¢; AND O .
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YIELD (LANGER)

EVEN |F INFINITE LIFE (s PREDICTED, IT IS NECESSARY TO CHECK FOR
FIRST -CNCLE VIELDING. COMPARING THE mMAXIMUM STRESS TO THE YIELD STRESS
WE FIND THE FACTOR OF SAFETY GUARDING AGAINST YIELP To BE
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GOOPMAN
THE CGOODMAN LUINE S SIMPLE, CONSERVATIVE AND COMMONLY USED FOR
DES\GN PURPOSES |
FOR Gm >0, THE FACTOR OF SAFETY FOR INFINITE LIFE IS
L~ Oa, Om

e S, S,
FOR ©,<O, EXPERIMENTS HAVE SHOWN THAT (COMPRESSIVE MEAN STRESS (S
NoT DETRIMENTAL TO FATIGUE L|FE. IN THIS CASE, THE FACTOR OF SAFETY
FOR INFINITE LIFE (S
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THE MORROW LINE S [DENTICAL IN NATURE TO THE GODPMAN L(NE,
EXCEPT THAT (T REPLACES THE ULTIMATE STRENGTH WITH THE TRUE
FRACTURE STRENGTH 8; OR THE FATIGUE STRENGTH (OEFRICIENT Of!
T TENDS To GIVE ARBETTER, LESS CONSERVATIVE FIT TO THE DATA AS
COMPARED TO THE GoDMAN LINE, THE FACTOR OF SRFETY FOR INFIMITE
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|F NEEDED, A CRUPE ESTIMATE OF Of  FOR STEELS (HBLS00) 13 GIVEN BY#%
THE SAE FAMGUE DESIGN HANDBOOK :

G =Swt90 ks  OR 07'= S, +345 MP
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HOWEVER, |F THIS ESTIMATE |5 USED, THE CURVE CoULD BE ANYWHERE
RETWEEN CONSERVATIVE AND  NON CONSERVATIVE.



WE Wil FOCUS (UR ATTENTION ON  THE GOOPMAN CRITERIA, BUT
EACH OF THE CRITERIA LABELED IN THE [FIGURE HAS VALUE FOR
PIECERINT ATPLICATIONS.

THE GENERAL RECIPE TO PERFORM FATIGUE FAILURE
ANALYSIS IS
1 DETERMINE THE LIFE OF THE (oMPONENT

(o) (S INFIN(TE LIFE PREDICTEDT |F SO, FIND THE FACTORCF
SAFETY EOR INFINIVTE LIFE (ng),

(W) IF INEINITE LIFE S NOT FREDICTED (nge< 1), FIND THE
PREDICTED NUMBER OF CYCLES TO FAILURE.

2 COHECK Fog FIRST-CYCLE MIELDING,




