e S o Gy TSl R T

+*# cupp TeR -0
+ Pancipel shress X Principol

(¢}
Shocey  #

Chaptet 4o denwe  ex pression  TOT
majo¥ pyinciple shess
and max  shecst ahees ot Q C’U‘i'HCCJE P@l’Y)} In Q
Componev'ﬁ endes  bloxted stats ofF Shes’ ["&' Com,bmgd
shess )

- alor princd s il N -
[he majov prmupl& S‘b%%) Min oy p"i:lnup\QP)CW%M"f’( Sébezé%‘u
ease use In the design oF ¢t ma clhne Ce’M'PM !

« tmdos Combines| S¥ess (Te. Thowes Poluse eguect=r)

Ai‘ﬂ’\_'.— Aim of 'H“if?
- minowr Principle sT»e%3

Yueg
1 QJ Dd@“(!"‘w
; st (Dm0 Mg Ty inducd
NELU BN — |-p=—>= P = (06 KN e o
A\ () max, ooceal S hess
\ </ & mex. Foosiemed Cheay
\ shess in Flue  beer
) mat ay & My ¥, Sheasy S hess 6N
the X~ of bos,
whery A.L. = O \ T
> May . T onthe x5, =Max Ts 10 the bt = ——
Td3
Whem T, = O
2 Max. 0, On the %=, = mMarx &y In the bayy = e

wd ==



T
e (-)/?Vj E —> Tz T -?E,
5 s
= S = Ty © —
hit ) Trel?
P‘I%i Bi-areed Shake of Shess ook oM 5
boint on swibace of bast E9 oy poind;

o1 +Ne p@uphﬁ»ud ¢F the *=Tc

Expression For o % T developed om O o bliquo plam
't " 5
| h'zs*owa;h Q po(n‘\’ Undos bt —-0aziod SHede C‘jgbﬁ%&ﬁ

POL‘SSiha +
NSy
[ — C
S Y
"ST*( z (%) “3:
—CS .
v Ty P

AsSume
Fig - Bi-oxlol Stak of Shes dint is ACLD
ok o cnticd potnt

th)g = Ji (ot oy )+ L Lo 9] (':‘DSD‘BJ' Ii}j%mw &)

@)e - ~Ji[@f—dj]5mm + Ly CosgB —C\D

d
Above @qN ase used 1O detesmine novmod Shew  amd
geayy Shts om0 ebligue plane passing Hrough o point
omcest bi- oxial Stakt of Shey & uni-axiel stec @s_‘? s Peg
(i< ;?—:_ v, BY = Ty :o) P@[(Eu.ti;«m‘ %8% Con L2 tuim
Ug



@ tensile voymal shegs showld be Cemsidented as
pesitive & \ice- \tesa

(2) Sheosi Shess oM YM face < Lf‘j) Showele]  be

Cemaidesied P(‘Tm\(@ wthhea, & Chuges o Coug p L rr <</ur/

Mcu dir™
NLCE QM e o

.

(> shesy| Shess on CQbUcLC \\awu‘ (T ) Should be
3 CB‘nB]dQﬁCC‘ wWW (;e‘ CC{),LSSQE Q C@L\PLQ LV] \PL\.Q

ACW dﬂ N
e ———

D Wnelmedis of 0.0 (®) Showld he Contolesee 4

P®%Hw UH/UZA/\ St WSM,@{ M C ) Qh"*rY)
e —
o 7-Pace. D

let Qs—ﬁ)\gg U—S)\’ﬁ aste the movmad & Shear sheged on
O Oblique plane cohich is comp\lmv_')frgfza to He J%].N%
- obliqwe plane QCE)

(%), (59)

K ) Lmﬁ- wd] [wr@j\l(.‘gga%«- de?ﬂnze )

bt = ,)_Yd“sd‘ l +.1 E@x G‘j] CoSUSO +2 e)_l. '[as‘n(‘80+a§

e

T ta = 0 ﬂ—fbt
gl
%“WW I p'ﬁ( 1,}'5\
1 Tfn) ”("&‘T-n o T, + 97 = Cbﬂ3+afn'\' _
(\ L \A -
W)

(Tb) () = 30 +©

Q'Cs) = “‘["'L kwfn"@j)?“nle T 'CleesaQJ

jé, kis = Ts] # I;i _(_JJ g;;gjv‘s%ﬁw?

= el [ 40 ](—que) " BJ( CO'SQ)@)

' )




%’ﬁj « ? -\;y (':J):_:) (;(;l‘ (:"‘_ i:‘(j)"/‘/‘ \/ C'ls LQ, G_Q/I,O{JJ.%'Q

mplimentosy 3heeat -
CL{ {‘(‘(O (IT‘\({ (}n‘”k\p_“ .'('M«.j\j Y](L’tt‘ 1_.C‘ .
At - n(J , M=

& | Q h Qe g e eat OLQ /;""“‘x
t {-rl"‘m )(l M ey) jod 1t Y10m C\_C’ S %S T X i
\

ot O;) @ ,l.,u;}

pdton
ML@S & nbike am noctuso oyt "’Hj =0

<9, puree sheas| ctede oF Shess, SN A

40 hen Comp U'mwfm-yj neymal

c«/Q wn moﬂ o O,Lkg

«  When 03+ Dj
shew eoual w mag or UnEU

oo or unlike N ot L -

E XOJ"\P_B |2_O M Pu
—————'5/”‘”? t%

N
5ol T
§o - 120

—~ 190 MPq

i
(o

@)
=

s
.



unllfe o
()mphmu)(m{ shenq shesy o0l Lju,;»d’ &

BN @ e e (SR
| ¢ .

ey, |0 Mi’q(h(.m

Qk&*n Weesti @)

Fur Thiowial stdo of sbess as Shw)’n in Dﬁa detenant

3

yodue of 93 % \r% __I__

T3 = 2 "",j pF ’2‘ /
Zi:\ =0

0 = ‘]0—60;_-30'(1_(}‘(.%)

h

Sﬁf? e N 300 " 'CIJ = o v‘n - “)0"\?.. A
f ) ‘ ;i :
E = —SoMfs : v |
*
&‘S‘QD- 2 ¥ Tlfb“] +_L 5;:'6‘](‘8360'-%- o Yox mmar
| i ! 29" chrive WA

:."“*f’ - e abendl) T

9‘7 ‘i‘ﬁ‘j:Q—@ |



(T, L se-sy]8inee 4o
B eid o
s = -k (momy) B
' i z f)-.'rr-",‘f}-- » (U)
8 YA'))
Yo | 2.8 & MPPe (‘T)
vy 1329 MPa (1)
m PP
au
(\'1 - \\\r\ 160'
T ey /] Y ,OO(HQ)
)
Sinal = %(:E
Can - OB &) o560 + 100(RC) Gos 30
Cod 30 = -6—(: -q-rdﬁ%) = 50'(9%‘)(:0 €0 + | (g—)-(D

S (;306 = |pb (F}C) %f,n((,)o'
(8) 7q + s0lAq S 5




ey 06 M Py ( ) 7
N\ A H«nq ‘TL)~) B 07, ~
iy
. e ‘UJMPQ
'Sh:%, feh ﬂy
€ £ pomsbe
\ At w —ro ?:
Y
, Uy = 100 MPo,
T -
=

L (Cmst‘c-m Verstice) di 94t Cauge Cuple
:\ " on p,(_w%’h (o ——VE)

VL= — oo MPe N
«‘e: _503 i;%_%
= Ilso’ —is

-

™

N

i

.,,_"60 = - .\_ii‘rx_ Fj3 Simae + '[1 g€
-00 = 11000 - 63) (Siﬂ(“- Go‘) -1—(~—5@J Cos (‘60.)

U:" = 21732 HPu CT)

(mhacgo' = %‘(lno +273 .2 +.£q[|oo—2.73.9_] Cog(_go)
+(5p) Sin L—QQ
(%) = eeemn ()



QLLQ&HWS) IDORP,

(= \?O‘ N ¥,

l } , b d ‘t"‘x(_‘_".s"rr}u_,_(\ am <{
e T - 1 4.;”‘(1"'1{‘,\

-

ALY 'I&v}/ Sheoy f)%y(”"} (LM (:‘-bLfC(LA‘_Q,

leomby \':w. r——— g T
* i 66 W Pe, ()h M e .
1 A

/ . , \\ {
206 W \ ’~T'n = )

i T4

106 MPe,
— — @ g S
qu e 100 M P, g = Lo
m30 = oo MPe
—~F, = 100 Sin 30 e
400
coS 30 _ _20ex 3 =70 33 o
- T—L\j - ~2p00 DS =
(I, = oo MP o, _ ,_,\00&_?) MQQ‘
i .. = |D8 MPR )@3
\j b e
§=-6o £ 120

<
= L Dot oyl FL [mm g @008 & Ty SMAC
1 [ | O+10 03 +_LL fioo -1 D} CDS’d"w') ¥ ("IOO\D) Sirkoe)

= 3

4+ 1003 B [=a”)

Ty, = 40e° o = 2506
0
T | 6 + v = 2259 MPa &T) é '(5._86.%6)_ Kﬁ{w

T = -4 (o 15 & Ty Gsae

T, = 4 Lo o) Sin(riet ) ~qefy Cos (1)

e = + oo QW’:S\’),Q
1 = co {3 _ (5 =
s (e = 5083 = 6. Gea Miq J



Principl Plame 2 g Princt pol sheag o3t —
& plonep oF =olo Ts

@ planey of puie Compl\‘mmlm‘% T,

& -+ — max, min - Vi, \\mh G

6) —_— A — \G’\V\ X , '-‘3"(:. .\S Mq, q ~(‘ ((,@hﬂ’,m (Y|))’) ¢ b,\l’((g In ’\UJ<“7’(/‘)

cnd “‘klf‘ n r')fr\;“?‘f’)

locackion of peincipal plamce . —

T :r——:OC@ﬂ__m,_—‘o
bs)@ dBQ il

GI.B‘ = —_— ——————

[o'- & + 50 |

P*rmcnpou Ghvgasy, Styess |
Q(r:n)g _ Z| [+ T‘%j +?—_ Ly Ty —] Co2d 6 + a%lnag

(Tr) - e PR ,(T,,)@I - |

(@“ﬂ)@l - 1‘\' W‘ﬂ KT%) k"h B' - .__«.M
To= Mejor pOINCipal Shess M A+ a Siven poin -
H [09%@1 oF [(Q‘.n)(g | (.T’")gg__}\'

_%2’ s an = Ko MPq QWﬂBG‘ " "IOO MPC\

"HA—QM G’ — —j_w{’q@ \QOMPq - P’wnl C‘@m{) Smg ,

=07 pmnupaﬂﬂ?wl Qhvery PQW)J}“




~ e . N s A r
- = ™% /'I { J_ ‘ i
E 1'“{ l.{u ’ ‘ \(},"{_ 12 ,AT‘ w tJ.J, %J A
J
( ~ N eg Slavie At Gl
= e L~ e : q ,»( { :{ ry »{,,- D) WhwTo sl e, A0 ]|
- i ‘ i)

r‘:‘ . T ~ 0 L oot
Y pieeteusy £y Ty i

! ‘ . .. ¢ » & i (- I’ 4 P
(" = Mingy prin cipol Shus of O Otiven  peivd
s- | ‘

= Smaﬂv‘ L;; [(Gjﬂ rr&l%\)’x

Fer Previouse ga g = 5o MPe

= Mar. fensile (e af+ue

%"\\.’Q/I\:‘\ @u& L‘;’ ]

B, = locs Hom of mines principadl pland o e

%4 UBAA /\mm +

— M -FWS!LQ Shess Jb{cwuz ot O %an
”Pcml'

-—

5, = B (R Dre igus e;a):

ey @ = (o)~ emPa (Tn) = [0 e

ql o= \Sb MPC, Q"j_: |o© MPa CH,it\ersj
CGveger)

»

LT Lﬁ‘st) Q—Uc) :Klgc/ c)

-0 /\g,;}_ (s,,0) :(‘cc{cz
(o0
A (§°{‘3,ﬂ\b~9n\ﬁi ,(‘j
-T (o) o
Uu%

A (o) ) = j




L Method Po% )9« —

s |
= e |
" i((, boa ) A (’3 L ar 1 g A o
1 3 . (% v i g
T = 2L '_>_ N H__ 2l
Upys, & e MPa

) —tx;J
fam a8 |
.« 0

p 3 L

d 1
NE & T
B.%B = ——

> This methed Shewld he yse 4= delestiming DTinciped
ghess values @n\(j. o it cail] wst

Giuves lL(J\'!‘»I(\Q,\’)

> T deteminge prinaipel plang Velud ond Comsp(ombiwj
princepal ohess locedion ik B always e I
we  FisT method m\a'

From  ccbove "~

Ty = StT

d

. ~ 3 v 1 .
T-T - &rf w%> 4 u-t“d = Diamatey

b? Me kr
Radiug of Mohy! 5 5 : Corela,

\ ] o
Crscle 0 o ;_l_l (U}; 0‘9) + L{ - 2




May. sheasy sbess , In plane T & Absolute Ly, l—

\0(,‘,('!}'(!‘)?; ok _trrm [f‘)lﬂﬂ(?,]’) | =

d(1), =0
de |

5y~ 0 -]
ey @ SEBE o o

1 by (g Tl%’/ﬂ: W)

J
2

e—-qo ‘=’ (@449° 4

(;5 = B¢t 4G

5. Plome o

q\
'Cnuphm P Tons P’wr\,Q
. BN
Ve 4
i
7 T, Plene

et oy = mommall shes en T Plane

n-plane T, = Shew shess om T .. plone



i M€+(«c_<§]
b—-ﬁ) (0 = Jik j + LLﬁ ~'7Jl(£‘339 . LjSma’{G

69@)6

)

™ MQ +Hrod|

N\ ﬁ ::GW+W"1: pug. OF Moo gninory poincipol

SheeR |

L Medod For T-Plane B -

\fn-plcme j —- t&%:@@e’; '*;L:{WL"W\g}SMQQJ Txa C‘95°9Q3
Y

M plome Toe = L —MB

1 Mg;mo'ol Fov IN- Ple T

Iwmm%ﬁitwﬂ:immwa
| 2 A\ UPROF ks,




Absolule Tee '—

AT
/}‘ 4,1‘ r {
g o T \ = - - P B ) liﬁ'" =g ) | =0 -
| ‘)l )| aL‘zbb'Imw osgcsiof l | f"i f 2”3 {
1 i > =- -1 |
l . 2
|
| . / e "')
|/ S Sl |
— \ ) |
B 2 {
I plarie | =]

r ! O
Tmay = gL e’

( By ol
mahs OYa

Bi-axicd staly of SHES QTE):@

Aoz - T, = ‘““‘%Q”GPUT‘?\) |5 ) %)\]

JE

when Ian\ﬂiein noduwog Fbs T, = [

—_—

. _ T
wher I“ , e U-n_kw, i na}w&,ﬂbs '[mm“ l]

I plant Twer ¥ AD3 T, @2 equold In mCL%- bng &
P@nowmﬁ etcde ©f  ghess Gonditiem -
@ Uni~oiol %4‘0/{1 oF shess CBYWC\A’HQ’Y) Q].e, In ploqu_

o5 ;

@ Ri axlol 8+0ii oF Shess (e [}ﬁﬂdme S%ﬂgg
e ondike In Nakwoe Q.e- nplawyg tmqf Prbgfmqf v

1—6‘)_
o [

Twax = Abs Ty = 0



4

] 1"\

(\) Dbs'vfw{\” me TePTes et ma

L ShoolH
T deelepe o @ gven poil  fomce Lo
ol 468"‘(} N Cedewdotion odbsol ,«m, L
'y, be considesced .

,.x

Moy X f')C\ S '{O

<1y :

@ ™ Plane v et Seud MaX. hood| @w/,% in He
%lUQ/Y\ 3lm only .

Q“_lé, hy a "Q(GI!’MQ S*Q"U of shezs Pmb[eqm ma.fv r 4 L'\-!\,('\\,L‘,"

F"SihC,iDc& 5 hegres Cote 200 MPg & |00 M Pq. Yespﬁch\( f{/
Dt (o) Nedue of My« Te O\(ciuﬁ of WM ZsoJ"f“fj\Wu

o) = $§@MPq O'LDM 9 O F
o PO / A \ s
) BoMPa - (B) poMp (O (59 Mph (D) 2c00mP,
\V/ Y
Y% _ sp MPy TV = |eoftPy
-9 3
Bbs _E\\(.(b\

B, = 200MPa 1 g = -lom Py

200 - (0°) _ ey P

n plome Tonax = "-'—:_—’_—

Taw  noplome T,,.0 Fos Toae = 157 Mo



of Pusie sheos ghess
)P\’ & 9 5, f__w‘

P‘Qwej
@’b Plones o f =¢o oo
A These \\\W‘"“'“ it existy  whivm 9, aste nlike A
, & \’L """" -
$rdc \
\"\ ~ — “j ) |
: g T Q9 4o A
- 1hesc ph;\,\u; ALl \nc_q -1(1 d b‘(j Cfe.f{u.c«,*,l,,/kff Ty <9
* ~
X hatsNe plang aaee nom (-‘-@mp\fm(;m{uav bloy excers
wWhey 3 = r,*l |
%
o+
3 - _
T = shayy shess om plomes omes §f puste shess < T
o

1 Metuod ! -
[r+ ,] +,L [ x“Oﬂ 1&)5&9-\' E,_“_}Sl’ﬂ&e

Ty = i
' T rge—
v, T+ T
@) =( = ~Llmgy]sime, + T, R0
N Y
=t — DMPq

B

_+ J"‘;‘ O_\L

T. &
]

B = Agle het™ plames 07 pusie. sheer| & &
E)f-s,cu = @L =k é’ |

’}Qm - "'_0_11__
P= \ e
‘ v Ploaie



Dy L&
{ IUT\.L:C&? -

e s

r\\oijm’ -
P.pP.

= 2
2
0,—-¢
In - plame A i( l2. 2,)
Abs I\'Ym.( o lgl\ " 0*\___&:\
= >y
* —
s = \[:GT’S’- T & S e Oyike
location : -
M fomge= 2
T, - Oy
’50'. ‘20'

3
BB = —, —



£ loov
A () 1oomfo

/ & ’
)y = (7etmy) = (79, _5oMPa
o= 22w, 2
oy - 2 B, = 20
k»‘-‘t\ (i e‘ F4 ¢ - 15
O, = 63+ 9" = I&fF
® s 7 §+p ) 86591““3
8= Jan™ ”%—

for the  Di- arial stecto of shess of o pulid
as Shownin Pig  det.
0 princi pdd  plarnes & CW@SPWG) P‘ﬂmcﬂ'pcuo ¢ begs
®  Tnga plones d  vesulbband Bhess on Tog, plana.

® locakens of plne of pusg sheos(, ctud Shoost
Shes om plames 0 puse Slrey

@ max. deugile. Moarx. C'@’W“P K Max SMW 3>ess

1

T

o Hre Fuew :
I app,
‘ ' o
@QCM;——- F—r 2w MPo

Por
e



N ” P
f‘;" f A ".»(". [3fl)mﬁ_ 4 RaoM Py

- 1 i
PN a0 6 M A7
U N A
2eeMPy "4
mf yo Mo _.__m_-.% // . E-"-—j:'
- L/ \ |
n)\\T)&" e VO i g : ,J
x\‘ WIQE NN d» = - \:‘:""’(‘” )‘ t }'1 p/
NN NNET S Ty
bl,‘;t:\-; h-&]\ (N ) Q)rm!vﬂ?\

of 7.,
__(l_ \Twn‘\‘ - G\;‘ "6'2— B —8"‘\9*‘200 - . E)OOMP&_
2 h =
n plone Ton, ® 2 & 5) ‘51)
_ —fw -R wo
~ =3 )
Lot =+ S50 MPq
"Tfm 2.
KTH)UY T = j 6\“-‘6 -+ (IY\ \)\O—M’qu“)
mepe Plow

9

_ B Ta)T = Seres i
Plore (Fﬂ)(; =9 R—
T~ Fae, = Jdhe) = * YooMb

by

2= Pl LT %M‘L\ﬁ =63y’



B, g +P 1534
d
o, = B P .61 &
6 < [
(1)
D (5) - 2waMP
M

guo Ml

A
/ ~ )
I’ O\’\ " rka e

) - . 5w M P
Abs Y.—Ma ) = J;.v‘\ /FOMQ —quL N T

4=’

ot @ P’Y?n(‘}'/)(ﬂ_ Bhus & CUWbS/PoMAGJ /FIW
Locedaon

D (e, (s (T a7 44 potnd

Cow thoe bi- onéad stedt of Shtss oy Showm belowo



g’
(6;) = St oy~ L e - ls’
‘8= 153 '
: - 6 4 -0 e B
Kmﬂ) -
Ba\d%
S_b. Q - 90 Q\ = \3S
us’




p 4 P - LT L. C —
.Y ) ; ] . b ,‘:. (o) | f)f | P | by ')' ( ‘(; 3"7“)- (-"-\_/!\_/4
éQ'QL-h] kl’- Or)o (..; ,‘;UF { O f- 5He%g O

) i ) T ¢ ’/’_ kst f“/’ *
(‘wH .;h"{’{:m Shess 1" wS oy A5 FIOW 1) e

‘ .y
' v e Gty N
inci podd o hod pawd madt. S L
Princt pedd Shesd od TNOA
e | .

f4a ek ff-‘“z""‘-" X /' v,

s

[{}("; A0 ]

3,

o rv‘l )(_
»  |3e 4o O Fo.

n © J0

v
1™

\.T’L]: 30 MPQ.

- qoMfa
\6’3’; = G?ﬁ/\&l: G‘j e AFE_ Wik A 6\2

ton 98 = Lk 7 Q06 - (H'{é”lgl' S

@ - E

Jamdt = 3
5= 3518, &as. 12 518 (ot veg)
~—

MFEa
o . + ylz0 7 g Y0
G196, = '\},(.C’MMO) NILL Wil ¥

g —
32/1&L/

o = 8162 MPa, 18:38 Mty

W Dg /

A
— r o 2 q\

¢, = Bl62 MPa /4;> ”

n = b M Py

e
L
5‘5 = 4. 38 Wl g

) - 18:38
F\Y’DS ‘Z'.Mqm = \ |L_l gl die a8 5. 8

7‘““’,‘* = 2162 Hfq



ﬁj DQ“&’”‘ Ty )6\3 S _Cndt 6 F Nevmal  sheds  on

o

@:bh'(‘uo MQ’WC‘ mcling of Om  (w (?J,(dcz o? 0", QC)J {20

Qe oo MP& , S0 MbPa ) s M‘{)i

Al

Sol ) )
(dw")‘._) = “i_m\m"'@q § lzk&x 57’) (bsqb + Q) Sind 8

00 = 1 (T46y) + L(000) Qos @'+ Ty B0

),
o 6 :Lﬁ\%"*er%‘ﬁ/—
2 a9 7 5

9, = loo Mba —0)
@\\
_ ) Gﬁ—‘fn) ,=0y) 190 + Sim 10
|0 E_Q KI ‘j) o 0 L1
= T, % s SJKRJL)“LL‘TJ(E’)
125G 5 Oy
; 0 6 NES
= + 0y _ + 8 4 T2
| S0 §o = J B -—U\—+ o By
\§0:&§+3@j *le@‘— ~®
e )y - nh g
Fo 23 @ @ |
6y = 11667 MA | Eu{ ;HS-%__Q_@



Ty

S il

r
b

F DN'Q"‘M"“-Q 4 e (-.‘n.ll(;;u’)in({)

Ly ’
na 0 4 0.l s umcey

i S A (%]
puse  sheas| glockt 67 SHCES
¥

il
{’ )'U("t;.‘

o . v ey Q NG 75"). r ("‘[“):14_ !
{(7\ P'.;'l\’\(_)!)[_(: p!ﬂ.l.‘.'l.(? & (U]H).,PGY\(‘H(] pNC

0 . 'j)[('m@  (rmmegponding shese

’ '
{ . ‘ 0 !‘Vﬂ/ O!T}i‘}
L\(> Moy JCU‘S l(Q , MaXi ((}W\P, L Mot Q YLOCLL] '))Td’/‘(? /)j J |

"
~

\(\5”)9:(” ) ) ‘[
" AP = 6/’ =
\.f )ézas = 4 kj < Al
6\\ = ‘[ : G': qO
G= -1 , 8 ¥ ia%

‘jwﬁ Abs. Tany 1 \/8

@ (5“ %‘) (p )Mu f thlW " SN " n;\ow 6 0 £,
=L J | % (: T

0 6,582 05407 .




Prachwit ¢ Tamae PO

SHE P v -
‘1 e ] _iil N |

| A

pue Jorsion

o 3
S
\l -
N
L

_'a e uhe(lCO\c\qQ PmC}wm o
< ShoP_unter puie oo,

‘\‘(‘[‘ smeplly Yromavee Feetuso 6k Mes. shafd

Owdi



~1
’L'“'*'\)P,'fk”\—‘
'SR ‘
i GA = = O
V()
D. (] v'{ .

et

—
-




SEENER R
s~ U L 2o .
1‘-. \ \ {
| &
11 4 l
[
IR P Y
DL.~ - Y v \: L .t ¢ \
={1 OI-O0XaX Sralll o SRR ok :
\ | T LAY A & u' & an{ '\JC‘;l/J’}“}' 4 "f"mQ
'?‘c;} £ ¢ ¢ J
\ by e 5y }\._.\5//“
i ¥

= *T‘f“%ﬁﬁ




Principal straims & Max. $hear shoin_
1/ Dota —> fis"fcxf‘t'@ of ES"Y’G(‘LE/Y) oj‘ a ,1)(13.\}\/\/%/
/p
€, Yoy idate i
€] = - Tex W
€17 1 e >
=
; , Y . ! Shoad 8’\'@;\’)
let- &, & \(‘S e +he nevmedl  Stsan 4 A

on oM ©P pagsina »}mouﬂh a point unden bi-ouod)
stote of 8fawn

lLCﬂ) L1 E@ +Cy}+ -Ig”ﬁﬁﬁ%ﬂ‘ ﬁt AN o ~-®

\IA

i

KG G]Sm%@ -+ J (3 20 "@

Sinao + V C@S%eﬂ -

Eﬁ)@ + (@n%&m: ¢, GH—\
L\é)ng Us)fm; < Q}t;\

location 6F PP —

—

W o ® (e, - o
i
bl .



, : PCYpTT
\bl}.\ o *_i; &(G_t{.éj) :_1: %\tx._{_"::‘t/ .i--'—-! T—i'_i:
b J i B !
é:l 1 6_2: ot Q‘a \'
c-& = l ey—E jz+ 4»( Yl'{’r\&, = béq. Moy Qicle
[{ = 4
T~ Shae
T Metod B pps
mMa
e
R R U
o . = , 1° | - \
-
e
' ¢ & -
&Qﬂ I 63—\ \e és 1\
\ //J
I plang YMGM: ol gk
For bi- acied e, =0 Ccle. Q4

STrelim
Inlhen €, , e linke in notuse, Phs | — l@lf
maw

whom ¢, 012 Olike in nodwse, Bbs = | €-6y)

Uz



' . » " I o
‘ : 0 aleiy - AN Ch pe VoY) (—
Re ot lon'z’n!p heteoee ) lvnn( Nl pess A [ e .

T ‘ _ . o ; g .. .
Q}\..{, \- \ '(P'Fxl"f 3310 ‘ ty E" ), 3 ' V) ]( HIN 4] H 12,3

e g [mm )]
S N o

<

2-

" El &“—3 - K(r\*’Tz.}j

G, = (—}\;i* . F C_:} = (I:_éi> { T T .{_5:3]

ame shess p"mbb?/vm (0’3:0)

el‘:'é"[c\\"'\-lrz/} "“@

yndest pl

¢, = L[ mne] O ©
&,

K

Gy %’L [mroe]

epl'h@ Q@O%L used to d—Q:“QHm'ln_Q, p'ﬁ Y‘\dp@ﬂ SWS c«;ﬁ
o petnt when stode of ohess @ principad 3hRIER? o

ookt perut G2 s



Coge() Spreasion foy 6, ¢ In Hdewn ol ¢
i X

Paom ‘\.\\“‘\?\} o Wy oE E 6 + bt v "(D
fem e W= EEt ke~

by swh. QMG -
\\\{ \‘\\\\’n .‘“&“\\‘A i\‘\ -C.,ﬁ-\“ Kn

TZWwe Eg T HQE'E'Q“" ke Gﬁl)

4
}
o
=
- m
r‘!
—
ﬂ’
M
¢
:
)
w

ngi[m-_o.ﬁ b\d Sub Qc\m (D I &QQIM@

T3 = "“ik (et we) —@)

‘ea‘“ ® &D Wie Used o detey W@“@,\P_ﬁ}’) G \JCLQ
shasges ot v padud wohen stakt ofF ehmim @

ps‘incipo& shiatm o Hiodt PM ML Puwowd .

Yuust

o

‘ - det N
) {:lm Yo }MR\ @ g = F=ase 9[)5
Yo 5o @ H—bs ‘Iqu LQ:, ©-3
O rbs oo

By Ty = loo MPq
% w . BD M P,

Yo MPa

—1
£
11



- QUGCH ‘50 & (5@) JrU x@@ 9-
|/2 —

-

L [ \oe T rlscf:s &~€L{Qoh
T:;'J, =

—

s N

2 E|go+qq33_J
l)'l_ = ;)_.

-, 2'{83 MR
T = 22l o \piy
\ (\11-\5" 0'3’(11'83)
- k. B - R
] L(;G—l " 2/> 2.00X10
_ s.axio
g = Q
&Q") gt = 03 ]2 2] )
_ | S
= S 200 X107 .
~ U.499 X107® - o Ules x o7y
€, =
| T 2206 L g u3 UPy
Toreoe = - = ~
{q QJ = &9 Xloﬂq-p o.uqegx[o~‘1
VMo«: T2

_.u
\/\ = 61303 A6
WA =



L. 0o 250 £ E 2
e, - T
Tap 250 e © = 8o VlFq
b -2 5
(l Q+ : ( (\ ﬁ § . I 7\ [T | —
: ‘3 L e § UD hb Y ‘\j e \(; / Nbs /-«,,f_‘,‘ ,
A e~ B ) G
Cla = ‘ \’k Gyt €y) & j(é = eﬂ) + 4 ( 1) | Alo
e %
& = &
L, = RS eHgSD 5 B i &
T103.55 X|0 -G 9 S X(e

T = £ | e ] =
T

o -
w3 = ML‘; [_ €, N Q\)

[~

0 = 149.38 MPq

| =

\43.38
2L

Bbg = Twu )

e Yoo LG -

3D Joor 0 Qogﬁoqgﬂ (x35T) kto

=X (6 o 9315
4y .38

= 2ot X | =
moi—a.s T o-zs”zqn;’%:w))(l(?'4

=" 3e. 16 T"\Pq

TH-89 M fq

—_

&

-4



s

Cosycadasy shadf t ﬁ}x%cafmmc] So6 i ) (V2N

Debesimine e powes|  Hensmissiem Cepace 4«; ol

¢ EatA] Te(ldm%t

A= Howmm (d mecl'w) St f}cw“ q

Chich wowvded  en +he sLsL e o of shat+t

(0] _L

» 0
cF Oy oML

L__-

Us® L3 equul = 250 X|o” 6 g-= ),Q:@(‘]Pq W= 0.3
#___,__——————-—-‘—‘f-/‘-’_’
AU
Hs =
il o _é>_ e
7 ' T
I et
. 6
\€h> z & # =~ - e
B=yg*
-6
Le.n) - e, = . — 58 Xo
b=13¢ 2
3 5
E ‘ i - .‘%OX]D J5D - 0-5)&2-53 k|B
o, E .__{€—|+¥L 1] = on)®
- |-
= -3§Ug MF
- = 3%-4C MP %3 $Uc MPg

Abs T, = ®= 388Ye MPq

T &=, - L1 43 Towgy = ) (MOJBV 3.Uus =483 N

. l6 16
p= VTN 2% Txnte aygggo
bo c o

P = 3. 25.%06 ko =

- &
Arbs- Yo =€1—6, = SPRX (O

Phs tvm :,, G \ﬁwu“ - ngGM‘L’




Styom fosehes: -

\+ is clc.Pme as +the Oﬂra“n%rﬂeﬂ\' of strorn g)ﬂuxﬁ
CJ (lu.a e» Lw, —}-hﬁa“g/g US‘«Uoi }U—BLA (ﬂ ~ 2 4 '

styam gauger e used fo measwie mormad Sl
ohguud fia  diste chsy ’

Bos.ed en the Om?fwm of stsaum %w&af%
Staum ynseHez ase osed Lreld jwdr@

O wectamgulen siin apsehtes (2 =4.5° 6= 0" 4536
&) delta .stwain ’FoseHQSQO("-GOi B=0"go' 120 ) |

® stoy stsum wosettes(d =120 6= 077120, 14¢ )

wheie o = wa((& between shrauim 9ouges

8 = Imclinabion of M)Uqwl plane Pw'm
~® Fronce Home .

Cxprosaen R G, &% Yoy b Jom of rectonga
s wosctte weaivg

Cn = E”)em'; GBZG"}@:%‘ 2 ecﬁz Ce")e-_g:.
N

7
6 qS"
N

“(

il

4\

\



i =
-~ ' 7~ r~ — _a
| t -— i n
Y % T o - } 1 — ¥ ,—q—[ ‘ J:. A&
i 1 — ] i — - y
A i ‘ - £y L - \
¥ - = H S i_ ] 3 7 -
i 2 i & —
& P L
= & 1 !
-~ 1 1 i L, —T. }
— r 1] s i ol ‘- i
: ‘ i :_J'{ } S -
—— — i ~._.L i .
‘ — — L J
B =c 5 -
-
L. = Ep
4 }
B . —\ - - 7 s
. " 2 Lol 4+ R i 5
N = '—\ | & Ay X A — | S Y
Y /,’ H ‘\'1‘_ 3 \ L 5 B
: T = 31 -3 L e
il e 2 -

m
®
\

!
=
(o]
c
X

o |
!
o)

[es)

0
)
(@]

]
)
&)
O
>
(1))

i

AN

5
v



MOMR S

o . 0N
(Gryaphicall
{

CIRCLF
o ) l‘ \O ol \

g - - |
Signy  convention  used in moh¥'s
\

1
&\3}) 8 'QT" ) 8}

’L— ‘Cc/‘“?)
@
< i

-

Circle  For sHed

&
TA [ Eale A e]
(e, 410 ) (r) = loomfa (T)
(Ref. plows ) e |
Ly _ HeMfq (‘cw/

o)

= 2
1 X— Csm’dl‘ﬂ(b{l‘. of
omy peinT on Molrs

L(}%LQ fr 3P |

A \(_ C@@”ﬁdfmﬁﬂ &ﬁ
amy pemt om Mol

chdﬂ Rer Shey

s

(T&)e = |§D°

Nowmal Shess o |
g (o¥¥eS PN ‘
abliqus 13lcvn,e_

—

| Sheasy §hess %«;
= Cnfb‘f‘QSpo‘hd(L\Aﬁ




\)f <S\m<? Conventiom tseol . Mohy's Ciycle Foy Sy 1

e

¥

=B i
¢/Q_* (‘C‘Uf\t\“t‘ P ‘;D@\(lo )

\ ' e -~
E\h») %), ]

—~€ . é F N
v \&y),, = 0o X 1o (1)
LY B
) (1), = tes te™® (e)
Novmgd Siratin I~ C@QT&Y)O\&LﬂMXQ%P@M ' <—:-
.0_1\ QM@ O, = Puwt o tho e
JHCU-{C’QQ‘ pO'YS' (thch,V)

Fhﬁﬂ% gmﬂ [V oondingt of (me&\mmg

Ao e MR Me s U ol
— ’QUF ‘g)(FeUVV)

Steps used fo doow o Mokn's Coeler

) Dyow +he qraphicod epesentabion, oF bi- gyjgf state
__ OF Stvess oF 0 Criticad -P(Dh’\,‘}', M Q (f)mponey]+ |
(2) Draw +he x-y axes,
@ Repyesent ‘o 0 X—axis g “[1 oM \{-Chcag
@ Pix a common scale Fr normal and §heas) shega b‘ 1)
g l@ﬁ;i a point R (ewsespending fo state AN X~ Race
lo o pont B (veres '
¢ \ | pond|ng \.}DSJFQEW on P
) Join e peMiB B3 B and biceats +oe ine A



T\ . ‘ | o o -
B p)}} Considasing bisecHen poimt ‘¢ a5 CeM e o7 Ciele

amd rpadius Ui equed Yo CA 4 CR o drawy O U cle .

Case T '-

s —

B '
rﬁ“r\ 7
@
t i / q ) 6-\
< -
|
R C D

A (T}@) -~ 1 PQC‘Q
E’&Q/G) - Face

[ Wﬂ*’; Tmm]




Radial line

Q@LLL{OM/C{Q AL \! bl irC( (A0 PIC L

CR
C13
ChbyceE
ol
oF
T\ — Og J %\: D.
s = 4B = Zm \ ~
2 By fo 91.‘3
d.
.
\nﬁung Tﬁ% = {ny=Ck =

©,=45" | O,
Twis  mebts Moo valdd £

\ ‘ ©oJda . - P
\ —>
J O |y \ j
b : £,
; . —

M ‘ e
ﬁ ———— e = ]
s | |

\

Feinta s i

th@

Ret. phme [ 5, plon@

)

2

Ty Plame,

Resulbont N e WNGAIQ

13G °




Fo\\om'iq_t, conclusion  Con be made

@ {’\-’U:Cl \7\"‘“”"” PAaS|ne 'H\"mkl-fﬂ'\ Q ‘,"!"“"'} Undosy "Oi%;t‘i,aou(*#

- Jt‘\ — 0O % ;v,‘ G ! & $ 7
Stall of Shesd s T-v;m‘_‘ua:xv--.-l-(:'f'[ u}/\.} QO ool g 43 a
mohy  sele . Y

2) Coovdimates of am d point on +ie ciicle sepresemt stode
oF shess om +he Cmegpev\d-wtcj Oblique  plame |

(3 eves ‘W plane 23 aepysent e mobe  clycle bd deulle s
actuald owyle

= N " ]
@ cenbe ofF mohs' ciycle Qﬁmal{d[» (les on x— ool
. G-—- )
[l-e- c& \';“‘2,0)]

® Pringipal plane @ epened on moks cisicla by
sadiol Bl Luivg 0N eowis

@ P"s'mcipo& Shtss aue Q»QIHQLQ +o X~ oy divia e, st
poamd of  mteiseckion, of clo wuty x—axis

D mox sheest 8ress b ase epaesouded e Mohr Loiche
bj sadind  ne  whdo ae (o) to Y- o1t

@ t\!omoLQ S’Pfﬁﬂ% oN man. Shaad & Shress Pplamne Q’S‘ﬂr)
b equed o x- (oowdineds of comtes of mgher (Sorcle,

&) Tn plome. gy 43 equad Vo wadlug of mohls Cocly

In - plome = ¥ (:r - G —
2 = TR == ! 2 _ ST
© plame of e === ) "i%l@“u)*‘?t’%
K, PUHQ shoasi Shesgs phnas auo N
asicle bq;rw rsad@y Qime B 1ghy o

. assingy -Hvpug >
e Cm“z tdonse ot :P Qi Ld I A pointe

((‘;,T:)I_
- (K
TR0




/ﬁ/ Plames ok puse  Sheadl ame ,po::.:,ilf, o lioan vaphy'z

mdsigect M—axls e uthown pincepel Shess o3l

olike e nahwiie |

T 2 eT =0T = D)™ (s’

2 Resolbomt shess ooy oblique pame i equed
Yo th & e whidn is MJMQJ sl
CQW%PMIVEA) /F@,W\,% o (ele  wudta M/{,a‘i,m_.

whervs 6 & 0, ase equeld omd Umltke 0w, modswe
FOUOL{L\;\AQ} Comsbugipn, Cam. be waad o

G) centse oF mopr's  Csicle coincidys, iy, ue Urb:’(a/o%

() Ty=9; = In plame L= PbS Ty = Resulkont

| shesg om iy w,bliquuz pPlome, = T: = Raduwg ¢F 0 Mt Cisy el

M) planes puse Sheoy coincidlo w gy, T, Dlone
(1) eq' (o) Ty= Ty = O t‘j: T éf:.z_il D (o ThR=T

¢ - 1)
@ @15“6 -6 moj °

J - - A (S 0)
t ) t"j N (&io)
@ L ®3 > T, = T &, 1€ } /y\

_ R= &
>>;~Pfjf g
L T QL A (@, 6}1,)

¢ lbb\; “/a;)



T’f"‘.:qﬂ ('l{-ﬁ‘c“"’\ﬂ"‘i “'[r} -'?)[C!)‘Jwi OT
P T, Plene of

T =~
0 7 .

7, plane G’\’) ( 5‘{‘;‘;‘*@{74

Jb{aqu

&* Cos +he mofrs's  civcle  ag  Shewn N the Pu%
detesiming Fhe  Polloww

© ResulAont- Shesy o Ly ’HW
(@) sheos| shess v bl s af  bure ¢hkod]

® max temsile , Max Cony, * Mo Shoos| $heds




tl

© Sy - 30MPy  Mmoplamg T, £R= + St Mo

Ay

%) =)20) = (+)7 = 59,309 npe, -

@ L, = T YeMPq

@ (ﬁt)mqm: Q0 MPu
(@()maw = QoMPe 5 Abs M—T C_SOW_Q___
Quson

P

—r

Dy Mohy's (ycle &
o .
= Jl—* T R R e
) L% &, 8y JIM@ , I Pkw‘ Ts, OA.\J\ Nﬂu&




* L6
T=2%

bl

. G o
u(:w J'\) [nplase ijf\})s L \ES

(& Ce
(Facm)

Q’\ - -gj 3 2 -~ LV&J %< O _D
. NES M :

tl
|
wioy 7~
L.l\r;]
Y
|
vioy |
N
fn
O
)

(oHson) ) G2
Rad! CL,Q AL Plocanal
CRH o w})lcw\Q o
1)
D
S, oF Qﬂclm ol ”
CE g or CS’C )\u. Plow
CCryCk Lo ’PL&/&
CH 5 Cp f\b‘am"% Q\{“,P‘,mg ey



? 5,3 | @) 'F"T €y,69 8 Abs . T\mm o SO hevy o »(3-0‘ \'J C;_)‘CL&Q S
= .IP?Q 510V ) | :
ahaf+ 5\&»&.0 cted b both bendi na momoant & fatid v /Q/\/\‘j

m oyrnoandt St}rﬂ.t.,m}(‘&mﬁ_ow&ﬁj ,

|
?M Fr £ ¥ T T F
BR 8 gy R B

Congidesy ng Lettom

d L —
1
~— ® | e - ©
Lo o
S _— .TW\x
( whevy Bm. O(j-iﬂ% ku\,d/wv\ ™. OG'HY\% CtIOY)QJ
/&L@vu&) (com toke T, In any div" ohtle

Mﬁmm& w‘gTJJ

when both oste ocHna Simunjrene@usﬁa

nm(—‘:——“ ' Lfb)qu - M - 32 M
@ﬂb)‘,q ("@ JXQQT@M* ZANIY T3
T
—EWB&. e = ;E_é
S‘!ﬂ}f Of Sb&g; < —[‘qu | Z) -ﬁ-d?) T

C botto
| 5 =
Lt 1 32M o | +4(leT
Wiy = liK T3 H) _l (‘ﬂ‘o\?’ ) &(Tcp

o7, = Ax 2= {M tﬁ""ﬂr'r?—]

B g




- - 7____‘ |
| = (¥
\KW)A 'IH \. e lM N_"J%m“" ( : T>W‘X \\

—
SRl Ml S B f_,smfl

Pbs T, =Tnplane T, ”l LR T
3 _rd®

Thin pressure vassel Subgcled to BM. & T-Mm.
¥

e —

TN @ \_‘I‘_ID

N
™\ N
L T




e — —

s e e A e S e P A 3 T B

Selue fer P = 20MPa
P = 566M M
L o= o mm
M o= Yoo NM-w
T = &6 K-m



