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HOW MACHINE COMPONENTS FAlL

1.

« MACHINE COMPONENTS CAN FAIL DUE TO STATIC oR VARIABLE LOADING:
L» STATIC LOADS ARE STATIONARY FORCES OR COUPLES APPLIEDtD A MEMBER

Ly WARVABLELOADS! CAN LEAD TO FEIIGUM wHICH oCCURS

WHEN A CRACK INIATES § GROWS #FBR BEING SUBJECTED TO MANY
CNCLES OF STRESS.

WE WILL DISQUSS STAT(C LOADING THIS WEEK & VARIABLE LOADING NEXT.

« UNDER STATIC LOADS, COMPONENT MATERI\ALS CAN BEHAVE IN A DUCTILE
OR  BRITTLE MANNER.

L> pUCTIEE "NATERIALS CAN UNDERCO SIGMIFICANT PLASTIC DEFORMATION
BEFORE FRACTURING. (e,rﬂ, STEEL, ALUMINUM, COPPER)

L"BR“»mEi‘MATER’I'AESl FRACTURE WITH LITILE 1T© NO PLASTIC PEFRMATION.
(e.9. GLASS, CERAMIC, CAST (RON)

STRESS- STRAIN RELATIONSHIPS FROM THE TENSILE TEIST
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¢ POINT pl (S CALLED THE pRoPORTIONA LI
LIMIT] THIS |S WHERE THE o0-& CIRVE

o-¢ QURVE
- REGINS TO DEVIATE FROM A STRAIGHT LINE.
TYP\CA L + POINT 2R IS CALLED THE ECASTICTETMITT.
m\%}E AFTER THIS POINT, THE MATER|AL WILL
ERIAL BEGIN TO tAKE ON A PERMANENT SET.
* POINT 4 IS THE WIELD-PUINT]} AND Sy (S

SR THe CORRESPONDING MELD STRENGTH;
AIN, ¢
LDTH\S |S OFTEN DEFRINED BY VUSING AN

X A NOTE ABOUT NOUNG'S MODULUS(E) : | OFFSET NMETHODI BY DRAWING LINE ay
WI\TH SLOPE E. a IS VSUALLY DEFINED

E (S VERY NEARLY CONSTANT FOR
A GINEN TNPE OF MATERIAL (e SEEL,| AS 0.2% STRAIN (£20.007).
ALUMINUM, COPPER) REGARDLESS OF * POINT u |S THE UETIMATEPOINIT), AND S,

HEAT TREATMENT, CARBON (ONTENT, IS THE CORRESPONDING ULTIMATE "STRENGTHI
USVALLY AFFECT Sy AND S,,.) - POINT £ 13 THE FRACTURE:tamiTy AND S
- 15 THE CoRRESPONDING FRACIURE-STRESS!

FAILURE THEORIES

SOME" GENERALLY ACCEPTED FAILURE THEDRIES FOR STATIC LOADING ARE -
ol PUCTILE .
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MAY IMUM- SHEAR - STRESS THEORY FOR DUCTILE MATERIALS

TUE  MAMUMESHEARSSTRESS "(MSS) T HEDRY PREDICTS THAT YIELDING
REGINS WHEN THE MAY|MUM  SHEAR STRESS (N ANY ELEMENT EoualLS OR
EXCEEDS THE MAXIMUM SHERR STRESS IN A TENSION-TEST SPECIMEN

OF THE SAME MATERIAL WHEN THAT SPECUIMEN BEGINS TO YIELD.
(ALSO KNOWN AS THE TRESCA OR GUEST THEORY)

THE FAILVRE CRUERION FOR THE MSS THEDRY IS

S < whow = SAFETY FACTOR . REMEMBER,
Ns—% - 2%, WHEN n=l FAILURE IS PRECICTED

0-| - 0‘3 Z-Emw(
ard 6,20, > (5, ARE THE ORDERED
PRINCIPAL STRESSES,

COR A PLANE STRESS STATE, ONE OF THE PRINCIPAL STRESSES IS ZEKRO.
THERE ARE 3 POSSIBILITIES:

@ 0aZ0zz0 (6126:20)

THEN, THE MSS FAILUIRE CRITERION (s G5 ZSy (nzfzzﬁ‘&)
@ 0, 2020, (6,20203)

THEN, THE MSS FALURE CRITERION 1S 8a-0g2 Sy (%%)
B 020,20 (025,20,

THEN, THE MSS FAILURE CRITERION (S O—Bé-g% (,\__Eg: _Si>

¥ |F POINT a RERESENTS
THE STRESS STATE OF A
CRITICAL STRESS ELEMENT
RiwpUNE  OF A MEMBER, AND POINT
b REPRESENTS THE STRESS
_ STATE OF THAT SRME ELEMENT
AT THE CRIMCAL LOAD, BN
THE FACTOR OF SAFETY GUARDING
AGAINST YIELD AT POINTa IS
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