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= Enﬁincer/rg Des/izrl

DeSr'gn is the Formulation of a plan fo Sa—/}s}fy a particular need,
veal o imaginary .“Er‘gjinccn}zj desijn” car be clefined as the process of
c«ppfy;nac( scrence and c;yinccrfg methoofs 4o prescribe a component or
a 5(jsfem in sufficient odefail to permi? its yaa/ymlfon.

“Mechanical desian* means 4ha des?gn of CO"’JP"”M"" anel Sﬁﬂ%’”f’ of
of a mechanical nature - machine , struclurs 5 devices , and iostruments.
For the mest part, mecharica) design utilize the stress arm‘/ysis meth ools
anel materials crgineering .

The ultimate 300} in mechanical Aesgn protess is 4s size and shape
the components (elemenis) anel choose approp'm'd-%e matevials and
rn«nuffacfun’g processes so that fhe xesu!fiy sy.stem can be expected
do perform its indendled funclion without failure.

Gcnera”y , its assumed that agoocl o[:aigy) meets perﬁ;vmance,

aesthetics , anal cost joals -

- FaC‘for o;p Safe'fj_

Ergireers employ o .Son[‘e{y faclor to ensure against the forcjo}rg
unknown  wncertainties inve lving strergdh and ffmd"g . This facdor
is useed 4o Prow’afe a55u)’ance>+1’la{'} the loaof qplpifcd 4o the elemedt
doesnot exceed the larges] load that can carry.Thus, fhsafdjéday i
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— Failuve /@f&b{/flfrg From Static Ladd/g

A static load is a stalionary force or couple applied to o member,

To be stationary, the fova or couple musl be omchanjivy in ma(jm"/“cle,

peint or points of applicadion y and direction. B static load can produc

axial tension or compression s a shear load , a bendling load , @ forsion

load 5 or any combination of Lhese . To be considered static , the [oad

cannol Chanjc " any manney.’

A pwt may fail if it gields and distovts sufficiently to not funcfion

properly . Also, aparl may fail by r‘}aday//g and Sepai’a'/'fry-

_ Classification of Materials

Ergineeripg malerials rmay be classify to dwe general classesg
I Duclile . [03 =]
2. Brittle. [0z > %)
Here, jf the malerialipeyceniage clongation is greater than 5 %

sthen a material is consideveo oluctile .

_ Failure of Ductile Matevials wnder 57‘4{11/( /aao//;g

while oluctile ma/en"a/s will fracture i s'}m/ical{'y Stressed bejono{
their ulimate tensile s%rmjfk,'tkeir failuve in machine parts is 5encmlg
consiolered to occur when they gield wnder static loadking -
Histovically , seveval theories haye been ‘PoYmu’a‘f’ea( +o e.,v,;/a;'n this
Failure g |
I. Max. sheay stress Hteoy:j :
2. Distortion tnergy theory.

3. Max. povmal stress '“neoVJ.



_ Max. Shear Stress Tﬁeorj (For Auctile mq-/en'a/j)

The max. shearstress +£eora~( Przob’cfs Fhat J,'f/o{;g be(jins whenever
the max. shear stress i any element eyua/ or exceeds the max. shear
S IREES Ty o Jiem siinen,. dend specimen of the same material wwhen that
Specimen bejjns to gield . This ‘Hf\eor‘j is also refeyred 4o as
(17
7-}’85('0 J}efd Cr)'-/evfor}”

Forsimple densile stress , the max. shear slvess occurs om a

Juv‘{’ace ‘/5‘= From Fhe Fersile SMV/&ZC.@ with « mq(?nf—/qde af
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Bssvm}g that o > 0; thereare three cases do consider Eg@

case ' 0, 20, 7O
case RS Oy >0 77 0, ‘ -~'--@'
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- Distortion Enery; mo,y C For ductile materials)

Tre microscopic yielding mechanisms /s now wunderstoool 4o be olue 4o
relative sliding of the malevials atoms within +heiv lattice strucdure.
This 5J3dig v $ caused b/ shear stress arnd is e ¢ lomp anied b; Aistortion
of the a)mlpe of 'Hw/:ayf. The erergy stored in 1he part from 1his AisToviion
;s an indicator of 1he magniude of fhe shear sfress present.
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The rcfrese/)?‘a‘fion of E";@ i5 shown in Fég— @ below
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Flaq @ S Representation of

DisTovrion Emyj ma?,
K NOTE

The distovtion energy J’Aeog ;s also called von Mises +Ae°’}7-

Max. /\/or-ma’Sfress Th_c’or(j ( For ductile mavleriq/s)

This -{'Aém;,‘shfs that Ffeilure ewill occur wwhen +the normal stress n
the spacimen reaches some 1imit or normal S‘frergﬁm such as Fensile

yield JJr:g{/\ or wltimate tensi/e Jffe'g*/"
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