MBCH I

Fev.13 /17

~
,U‘
54

!
&
- e
€x, &y, \(,,5 Exr, €4 Ve
Ex = Can + €x-€y Cos20 =+ Ty w20
Ey - ém;\ - C. .‘;ze3 Cos 1@ - Lxls-.nlﬁ
L
Tegr = €x-Cq sinag -+ Vi Cos20
a

- L

_ PV‘-nc:po.\ S4taing

ﬁon 29‘: = (Tr&/l> = Tx—a

(ex -e4)/a Ex-Eo
6.14 2 Cpa = (L
C,—:Rvo\ z E,z"é-bl R =‘_J(C;—C.5 (’\fx—-;
&

Ma)c. n-place Sheor Sitain:

‘/2 Y mox = ’y/(é;c ;6§>14— (%;‘3)‘

in-plane

;(6.\\295 s "6)5’63




S TR

€ nven | éw.. , W‘““‘\"

M\_, “TPlue
Exompte €r -
C'-:ﬁ = &

T’& z a@@(l@">

Find 4he Stole ofFf sitain of on eclement oOriented
at the pond C.cw. USB°

’ 56(04?00 :

& -us5"

Ex' = Epve * ex-€5 Cos 208 ‘.El Sin2d
ad 2
200 (<10 %) 50O °
2 e
o I WAL
€y ° -w@o e ) ()

-
=

@ v o+

\/2 T*’"'\S' = - Ex ;65 $n2@ + Txtb Cos 28

o+ = ©



Exomple Ex = 350 (l@°°)
E, * Wwo (o)

T"b = 8@ Cl@")

Detecenine -
«) The psipcipte
b) The mox ‘n-plofe  gheor

Stta'ns ond asscciated orientattong
$+tain ond orientation

Cave = -75(lo¢)
- 277.a (1o ¢)

€ Epn+ R = [-75 +222.9 ) (107
= Ap2.49 ((@“)

E, - Cova - A
© -359.q (10°¢) ,

tand0e = Yoy . B0 (1)

7 ('35®-g@¢700"

éz—e
4
0P = -8.28° ond - 8.28° + (8@ "
Ge = -uy.lu* ons 85.86°

When @ = - iy

€x‘ = 6“\)6‘) + €z- "E; C—OS 28 -+ Tzs 5'-!\3@7
2

a

< f-75 1 -35@ -200 Cos (-8.28°) -+ 8@ 5‘.n(—g-195] e’
*~ &

< -35%.q (107¢) = €,

@'p| s 858‘. and @9; z

-y 1de

\:) Moax n-plane  Shear

71 Y mex = ﬂ =779 ((9“)
Replone
Tmax = AR = 685.¢ (10 ¢)
il\-pmse
i"‘“ags 2 - Ex ’6-3
sz
= - -35@ -200
(g zzee)
= 6.¢75
A@s = S1.72% aad g1.72° + 1go*

Bs - L4@.34° ovd (3@ g4



. Wher @ - L4@.2"

{

) x‘s :2 — ((@‘)

@ S!M i L‘-@ 86° PR ész ) ‘3@86° S
L)

G ") 40,96

\“ 7 x -
S . o 6 RYCla \ eﬂu(,g , @
3

SHrain fAosettes

j—S‘Q\'\ SrFo(kmo.{ -;o(\ |
E‘@, L2 6): Cosz’@a + 65 S'.n" @a + Tx.b 5'.(\&& Cos &d.

€Ewn = ExCostffu * 6‘55?‘,’,1&" * Tx3 Sin@o Cos On

Ec = Ex Cos*@c 653‘-'\‘@6 * 'rms S:alec Cos le

Cose | :

s Qo - ©°
o = 45°
O = a@®




‘E«z = E—«. eb = ec
ongd

Ey -

6,‘_ Cos?*@y + 7€\3 5'.0‘05 . Txﬁ Sinle Co%@b

Cq Cos™US® 4 €. 578" * Ty S UG Cosus®

= Y2 €. «Va Ec + Ya \I\y..s

Tﬁcs = lé.b - éa - é(.

Coase 2.
[
Ga = @
o = bo°
- Qc s (2@ °
- 67; = éu
Ebv + €xCos'60" + Eqsi040" + Tyy S040 Cosb0*
“e = &y Cos’lz@® + 6-55'-““7'0 * T“B S‘.n\2‘O°C05m'O°
Cy - V3 (RE, « A€ -€)

T""\‘} s i (6’0'6;\ :
3

Exomple - Ca - 0 (1w 4) Determine pcineipe
Co - 35 Cl@") S Straing - and Ot:¢n¥Q4?or$_
Cec = AéH (/@'6>




MECH 2
(o

Fea.ts/ @

From previoos (eetore -

Determne +he Principat Sdtowms  ond onentadons .

So(u-\‘\c(\ . € x = €rn.
65 = ’/3 ( 26\0 + Qﬁc — €¢.7
= _3_ 6 - €¢
\rxg, ‘\VS( b )

= E€x = Lo (167
65 = 246 (1@79)
\f% = -e (o)

Mowis C.rectle

Cawa = Ex 1€y = Lo <24 (107¢)
) 2
= (83 Liw*)
o Cenice C (6“\16.®) = C (lss(l@’d)) @)

Mececence Po.nt R (Ce, '/:1.1_\&53
= (60 r@¢ -74-50"¢ )

AN
N\
. s &
o N
(€. ,0) 8 (e, ,0)
/
/
,‘///
Cad:us
R = 'JEX.-C—‘D T .. ede. USe Totmula |
)
R o= Jig.2 (1 ¢)
L€, s €pua«R = 153(@°¢) 4 l9.20((0F)

A72.2L (lo*)
53 (lw*) - ((q.20(i@"¢)

33.9 (1@

LI



IACE - 7 AE - *74 5 (10°%)
CE = (83 (10 -¢0((0°)
. o = Q3 (1)
o fon LACE = BE = 7H.5(10¢)
| ~ CE qs (lo°¢)
LPQCE = 3876
38.7°

20, - ¢ACE =

1q.35°
Qo* «

Gn =
ond Qo =

(9.35 °

= l@©9Q.356°

l®. 6 Materia!l Pioperty Relotionships

. Qeﬁéval Hooues Laco
& A 20 sStale of S-‘:ress
thmal Siress and Normal Sttains
Ox, Gy, Se €x, €4 €
€—JL4 : V —)62 Ex_ = d(
. .o' L;'_——'? x E
) l 65 = -VEx
-z Sy
€ UC \)6.: 62 = “7)6:
G_ 65 E
“E
GZ, = _v.C‘s,:’ de o o
; 4E 6‘3 = - V&
» ék, = -VGL - —l)@;
€,. T =

1]

'
<
[@N
X




€x= Gx - VUG -vd :
2 : 5[6

E E V(Gy+3:) |
€ = ))O) 465 -;dz:‘- — ~ . +
57 x2S - 2% - (G, - V(9. )]
€ = Ve -G -+ Jr =1 [, - V(0= 0]
E E E E
Sheas SAvess and  Sheoc S*‘i—fcﬁf\ ‘
> Cox
Z-gz 7
’\(.)‘3 = Zaub
&
Vyr = CTue
<—~L('/3T25\ G
Vex = Tix
&

p‘““;c,‘Pa’, Sitess ond Prncipal  Sirarn
X2 44—  Principal Sitess directiong

— Z-xgb = Zs‘tf = Tax =@
Hooue's Low
— T"‘b = V2 = Tu; o

—— ?r ncipal Siress difect®RS

FUF-\-\\e\'(\'\o(‘e)
61)61 d‘s ) €¢,61| 6‘3

) &2 E. = _'— Edl - V(6L+d3§]
E
C. = L [B,-vV(Fs -~ 3]
E
23 = [63'v(61*53)]
E



Plane Siress ond  plone Stfain

|  Plane stress: G1 = Ty < Tz = @
Hoowes Low : ”
€, = [6:-V (S, » O)‘s\—l = V (6= +Gq )
E E
o
Ve c@ , Tae ro
No& | o P(otrxe S4ctain.
_Plare st €r @ Ve - Ty =@
Hoowe's Low * ZTxe = Ty = @
‘SihCe 61 :_L[@L - v(du*653]=®
E
- = T = UGxaByd *©
—+ (Peissn-s  team
E, v, G

C’ Cfskeor ™odotus )

(modoos e etostien)

=> G - E |
201 +V)

9 )
/]

}-—-' tx«bst

NIRRT T%’_ZL

—3> e .
| S x Ex' = Ex Cos®* 46 + €4 Sin*U5°
b‘ / O" =< + TXS 5‘-“45"&»545"
. - | :
/ 3 o /2 Ty
N 65' = "/ﬂ YXB
1\/ » o 7 lr\, )('(3' : Hooues Law

D/ \ 6‘?.’ [l Ex! ='—"_ (6: -Udﬁ')
E )



61\'\(6 6):‘ = Z ) 6‘3 = -Z
2 5T sy (20 v - 1y C
£

= L Z7% - 1 «v g po

2 ¢ € £

/ =? C? :{ E
a(tev)

kD'-\kq-hon ond E‘)o\k Modu(es

r 1T~ Ex €Ex = du
- - x
’ dx dr O(LL = —tdx

dusde = (l + Ex)dx,7

Ex' 6_5' él

dx —v dx' : ("‘C:;)olx
- da = dy’ = (17€4) dy
de —+ ds' = (1+€,.)de

\olome ot o‘U =z olx.o!ciolz
rew Ay’ = dr'ds‘dz‘

Volome Chanage

oV = dv - dv

(1+ € 1e €)1+ Ex)drdydz -dvV
(14 €x c@y+ €1 ¢ ExEy 4+ EEr * €€x
+ 616\61>d\/ ’AV

(E-x “+ 634' €. >0‘\J
Volomedtcic Strain &eZ—— ditation

@ - Cg\) = Ex + 6‘3 + G
Jv

won

]

-
-



Hooues [acw

Ex - L (Bx - V(By.3))
E

C Cys L (Gy - V(S 30
E

& =t (B -V (S +3TO)
E

€x teyrca = 123V (Oxefy-G.)

Bow  todorus -

% dx_; 63 = Qz = -¢

”\ 3((-1\/)

buiw Modolug

—

B

No v otome chan o

I - 2y =@




