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MECHANICS OF SoLIDS
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MECHANICS OF STRUCTURE
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MECHANICS OF PERFECT ELASTIC BODIES
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* Oinduced ~ Yield Strength = Perfeck Plastic ~Body.
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Undengoes fune elaatic

deformarion

A Pxrismakc lindsical
Penfect @lagtic Base iy

duhjeded to Pune Axial
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| (1 ..... W cjz AxiaL toed = Congtans O
w A Bending . Two eguad Pancurel opposite RAS
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Avial oad = Sheart =Twiskng - 2grp gy
Force Mowment :—
Bending moment = Constame (
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. ol andopposiie fanauel eccentae
‘ Coupte ‘tmn\lgg_,;e Sheaxt foad. «
Priat load = Shean force = Benoling. _ enp @
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AimefSom Suject >
Aim of SoM Suhject IS +o derdve expressionafor Stiess , Straim omd
deformation umder different loading Conclitions by using.

Cxpenentally obtalned elasdc Pdoperries Like, Youngs Moclubin,
Poissons oo .

* Input data. for dtrengtn of materd ax Pyoblem
() Load

W) dimengions

) elartic PropexHes Like E and i

* Potametews to be deterumined,
) Shess

) Strain, by %i*ng_ Qlastic onstankt (Roperdies)
an) deforymakrions , Change in length, change in ross- SecHonak
dimendiovs and change in Volume.

» AssumpHona made whule dodv}hg SOM equakony
L Perfect elastic membese ( swress, strain BE With in +he 2ladkcregion)
2. Homogeneous and Tsoteopic matodial 1a assumed.
3 Prismaric membese 1> assumed.

b Aef weignt s negleced .
5 Stakc load (gradually applied Load) is arsumed.

6 Member (A undest StaMHc equuli bxium ConciHom.

To obtain Safe dimengions in Presence of above menkioned assumpHoy
‘actox of SaFeA-g (FOS) Ahowld be used in derign Calcwakeny.
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* Aim of Machine design

N

<A

Ulmate aim of design is to develop a. dsawinm (1 Suth q way

that Tt Showd Peaform i+ given funckonity So.Hs-qu:owg
(thakis without any failwre)

: S’rﬁpﬁg;h design of a Component :

1 Spedify the -Fund-itmaug of that (empoment -
2- deresmimakion of Loadls

‘Rmd—ioncw"l'g_.

ackng on that Compenent dwu’na, i+s

3 SelecHon of am appropriate shape.
4. SelecHom ofan appropHate. Malerial.

5. CauadaHon oP dimensiona by uz,mg_ bhengm of Mareuay equahoﬂ

T¥Method : By Using Btrength & nigiclity Citenion .

™ method : Bg_wsing_ Theoyuta of failune (T-OF.)

. 6 Adecton ofv rManufadurning P&ocess detall (cCe dyfe o{lmqm%d%
% appropaiate
E Sunface. finish , Limits anq £ie)

T+ Pt dnawing Showld be Prepasted for that Component -

Nosmal. Arrend - £
E‘:’. G-‘ - 1
G LongHtudomal $tredn
Voung’s
Moduwwy X
| | - Latenol 8yasn

M-:

Qmﬂ{—\‘dxw\aﬂ Rtrain

s | \\“O\U\
forssbn. Ho “a;?-—) for gk

Nakio Qolld > Beter for Tovsiom
| C\inden
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Thessiesob —> Uruoxia), Daxia, fxioxiod
fadlune .
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HOMOGENEOUS MATERIAL:~ ,
A makodal ds Said 4o be Homogeneous when it exibis exhibits
Same elaskc PoperdHes atfany foint in a given dimeckon
(thot 4 elaakc ProperHes ane independent of Point).

 « TSOTROPIC MATERIAL:>

A malodal i Said to be isotnopic Wnen it exNibik dame elartic
Floperies injany direchom at a given Poinyy (-e. elastic Propenties
ane Independent of dusieckion)

> A Masedal 4 Aaid to be both -Homogeneows and Tsotsopic when
& exhibil8 2ame elawtc foperHes ar amy foind. and in any i recHon
® (te- lasdHc PropernrHes ane (ndependent of both Point amd

®  dinedion) -

L

9> Bieny Homogeneous Makeriag meed Mok beanisotdopic Makuddod.
and Vice- yewiq. buk £ Mmajodals one both ﬂomoaenm
and (sot¥opic

+ Anisotyopic Marerdod > ( Composite materdial e. {iber)

A matodat 4 Said to be fnisohopic yunen (4 exnhibii direcHon
dependent elustic Mopedies ax q given foint .

s
e . g
caBsI Al AN S MO S AN M = D D

X Aévwo‘k Awisorwpic marexad .
. dessakle %pwa Cav be achiere &b o HRQUFment:

* Righen Strengtis fo wiight rato
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