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WINTER - 19 EXAMINATION
Subject Name: STRENGTH OF MATERIALS Model Answer 22306

fmportant Instructions to examiners:

1)

The answers should be examined by key words and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance (Not
applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by candidate and model answer may vary. The examiner may give credit for any equivalent
figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values
may vary and there may be some difference in the candidate’s answers and model answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer
based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on equivalent
concept.

Q. |Sub Answer Marking
No. | Q.No. Scheme
: }
1. Attempt any FIVE of the follovung | 10

a)| Write the formulae to find moment of Inertla of semi-circular |
| section about its xx and yy centroidal axes.

Sol?- Ixx = 0. 11 R4 1

Ty = TR (o T
g °R g

|
._ sl '|

Lol - D'F":&Y‘mr’ﬂ“qﬁm between sn“n\c) le shear and Jouble shogr
{lt Crideria ffnﬁ/fe Chear | Donble shear

| | No. 5{3 st‘:eqrfné Plahes one Fwo

b Di‘ffgerentiate between single shear and double shear.

5. |N® o bieces

after Lailyer (n shear
Max:

Y Heq'r_ s‘)-rm

\Mark
, for each
n ek +wp three, Oriter(q

3. | forrowla do calewlade 9= F/a 9= Yoa 2 Marks,
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—

~ . R . : |
¢) Define brittleness. Enlist any two names of brittle materials. |

BritHenerr - T4 s Hhe FWPMJ‘? aﬁ radersal due de

when Swlojec'fﬁd +v  exteanal foree

which It Sudden) Jtﬂf&ks withoult rvemarkable d’lﬁ)mdﬁn’) ol

Exarnpen of britHe maferials — 04
Brass, Cast faon, (lass, chack et ’Jé_:z:k
example
d) | Define point of contraflexure. |
Dotnt of confratlexure .~ 9t rs the Pvl‘n'} aJo.nj dhe
)eﬂnd:}ﬁ) 0‘@ bear w)'mme buwun\j o gl .C.l')afnaf‘s 02
ﬁmm Sq%JnJ (or +ve) to ho%jn\c) (ot —N&) and
Nlce - Nevsa,
e) | State the relation between maximum shear stress and average |
‘shear stress for a solidl circulgr section.~
for <olid afTLI:qu beam section — 07D

MO\'X»Sl')(q«” 3"111_5'5 = éL A'\zeyqje, ,_S’\"){Q’f Sh’\'/.&'

OR.

Y max = —g‘ q_mvemae or .33 Clov\lfomﬂc/

Draw a neat sketch to show core of a rectangular section of
(B x D) dimensions.

t, B L
7 K 1 4/-—— Core of Sechon
- ¥
D_| b/
e
-
4

Page No: 2/2 |



= WMAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
3

liij i {(Autonomous)

(ISO/TEC - 27001 - 2013 Certified)

g)

State the condition for no tension at the base of a column. l

Conditon For neo dension of tHhe base o’ffa enlumn! -

Direct stress shall be 3\”eaje)f than ot equal| o

o bejna[,l“nj strers fﬁR
2o 7 db

Attempt any THREE of the following: |

!

'

Calculate M.I. of a T-section about the centroidal xx axis. Top |
flange is 1200 mm x 200 mm and web is 1800 mm x 200 mm.
Total height is 2000 mm.

SolMip——120Gmm

| 80D M

B+ A+

-+ 2po &

’FTDT‘O ‘F\Aj !a Q, = |200% 20p = 24 ODDDmm/ ;L': 900 r0m
: (o= 200 X |80 = 3éoo00 mrsg‘, gtﬂ_l:f/oomm

Positon of centroid Prow base As
Y= _Adtay,  _ 240000(1900)+ 360000 (H00)
a,+a, 240000 +3 60000
‘T_/: 1300 O OR 7oowmy from hpff;}{amég
US\'nj trans fer 'Fo'r-'m:/veq/

¢ 2

111,1 = %3+ qhy_) - ‘1‘39'_7%—%&7_4- 240000 ()900-150D)
:

T, = 8-72% 18 mm*

3 2.
Tyx, :(.bl_%?—y- ql—)z),_ = 7—°D>1<7j8°° + 360000 (1300-900) |

O
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(Contd.... Prow Paqe 3)
lo 4
_I'xxz_'—' 15, 48X 1o Mmm 1

. (S A
oo Txx KTF T SecHon = Tae,+ Taze .
= g.72%10°% 15-48 %10

o /

|
Ty = 24+20X10° @M

b) | Draw stress - strain diagram with all salient points on it for ‘
ductile material and explain the term ultimate stress.
Sol"'~  Shremt - strainm ahqjmm for dyeHle voaderial
E D A,LI Viﬂ_’”
> A= Propertimality b §41
T p= Elashe Umit
33 c = Upper Yield Pom't
__t D= Lower Yield Pofo‘t
e == Ulimale shew lovfn‘t
F= Bmakﬁrlj sham: point
© shrain — ]
Ulimate Streas 1 I is maximum  gtvess deopeol
in mateial. 915 Nalue 1's obtained by 160'1*7“)'”"3 02-
relativn’
‘ Marimum eq
Uthimale shen =
b'ﬂ(ajma! ¢l¢ area )k bvaP7
o)| For a certain material, modulus of elasticity is 169 MPa. If |

Poisson’s ratio is 0.32, calculate the values of modulus of ‘

rigidity and bulk modulus. |
Ginen'- E= |69 MPa To Findi-
4= p-32 D Modulus of viaidity (G)
llD Buwlk M odulu k)
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Solubont -
D) Uslng the 'reJa,hor)/ E=2G(1+M)
16g=2G(1+ b-32)

Lo |Gz 69heg = 6402 MPa 1
) Using the velaton, £ =3k (1-2u) 1
teq = 3k (|- 2%0:32)
k= 16%08-_-\54;.48%. 1
d) | A cantilever of span 3 m carries a point load of 5kN at 2m |
from the support and a u.d.l. of 4 kKN/m over the entire span.
Draw S.F. and B.M. diagrams.
SD'“'." //‘ AKN/YY? S kN .
A 7/ -t A
1 t Ve 1

&.M.D.

S-F. Cadedabions, SFE =
sFB( h+) LRl = 4 KN,
S Fo (L) = 445 =9KN.

- kN,
8. Fp = 9+axzr = \7
B:M., C:qujaj/(’l")j

BM, = O
BMp = AXIXD-5= 2 kN-m).

i

B-Mp= 4nsxl-5+ 5EX2 = 28 kN'm),

Pagze Nc: 5/2_,




«

et MAFHARASHTRA STATE ROARD OF TECHNICAL EDUCATION
iij 3 {Autonoinous)
(ISO/TEC - 27001 - 2013 Certified)

Attémpt any THREE of the following:

State parallel axis theorem and use it to find moment of Inertia
of an isosceles triangle of base ‘b’ and height ‘h’ about its

base. ,

SolM- Paralle]l axis theoremi- Moment of {rerkia o
a plane laming a/\oowf an oxjs parallel +o 1t
contvoidal awmis < jhre/n 10/ sum of M.I. 7{’
tHhat lamina abowt 115 centridal axis and the
P'\’DO\uc’F oF arveq d'(» Hoe laming and square

of the distemce between Awo pavmllel aves.
M.1. of an iSvsceles trianqle abont ik base

Usfrlﬂ Pq'mUeJ axis theorem,
ifluqsarifg+f\a?" )
113
= b 4 (xbxhe ()

L, B
3¢ T g

_ b4 abh

H

02

02
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A brass bar shown in Figure No. 1 is subjected to a tensile
load of 40 kN. Find the total elongation of the bar if
E=1 x 10> N/mm? and the maximum stress induced.

1l T

oS- 4or]1m¢—~-- 25t — - 451“"”1" 70 XN

lt MONM"‘ 250 mm ' IGO.V\W\

]
Fig. No. 1 |
To Find1- O dmj ahon , (i) maximum stren
3°lh1* Q,= %YL}OZ: lzg‘(,.ézmmi

2
Qg = :%'XQ—F)Q = 400.27 mm

3:3}7«453': 153043 wm-
Chan | = &L = PL
9e N leng = ¥E

3
= AoXlo 200, 240 + | 60
Ixjof | 125663 © 490.87  1590.43

' 3
Maximum Shon = bk — _4oXlo
AT gamin 490.87

2
gma'x = Rl-49 N(mm

Page No: 7/‘9"
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A simply .supported beam of span 7m carries an u.d.l of
2kN/m over 4 m length from left hand support and a point

load of S5kN at 2m from right hand support. Draw S.F. and
B.M. diagrams.

Sof":- 2 5 KN
A N m - $DF

11'
RA-:;:?. 14 kn =

714 1\ 0.438m
® + +

e-}'—— 3. 57m——}‘-\- e

0.86 6.6

5.6 kN
S. F. Diagram.
-]

12.56

7 kNem,

®

B.M, Diagram.

@ ReacHons, ZMa=o, J+Ye.
IXAX2+ EXE ~ RpX7= 0
; “Ra= 5.86 kN
@ fHve
Rﬁ"'RB é')u_")-S:O
, - Ra= 183-5-86 =714 kN
S.f. values 4]} +ve.
S-FAS RA: 7-14-kN,
S-Fg=7-14-(2%4) == 086 kN
Sy (lebh)= - 08¢ kN
$Fy(vighty=-0.9¢-5= -5.86kN,
$-Fg = -5.26 kN, |

3 4y *___"YY) v 2m ? I
-

G.86kN

o1

01

&R

(o ) ation

01

Mark,

1)
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POS‘;Hon of- Pefn"' 011)’ c»n‘}‘msheqr
7.14 - 4-4 _ 4

[

0-86 d 4 o
Q'SO—HT—".—j_ Jr—qﬁgozlom@m,-ﬁmmp,c
| oR. 3-57m From A’ :
' © B.-M. Values CD +Ve
| BMa= o B-M,
BMe = 714X 4- 2X4%X 2 = 12.5% kNem, Colemlabiy
BMp = 7. 14%5- 2%4%x3 = 1.7 KNom, 0]
— Mark.,
BMp = © N
BMD’W\M —_ 7.. ’4’)(3*57— 2% 3~57 = 12.74 kM'm,
2

A C-clamp as shown in Figure No. 2, carries a load P =25kN.
The cross-section of the clamp at x ~ x is rectangular, having
width equal to twice the tifickness. Assuming that the C-clamp
is made of steel casting with an allowable stress of 100 N/mm?,
find its dimensions b and .

s - - -

[
| '
|

Section ¥-X |

|

Fig. No. 2 l
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0.
A =

3

| ) [
d | Given: P= QexWGM) e=1gomm  Emax= 100 N[mm™
| b= ot

To find: b and L

+
4 —— - — P= 25x|6°N
i
%b:it-—}—
eccm%\cf)%t @ yy- axis
- tx(ob)’ . 244 ~ 2k _
I7>, = X‘Q_ = 3,'t , ‘/ma'x—-—-g- p= _t O)
Sroon = 4o+ 810 = -—A'-D— + P‘&:.[%’Mv“% o)
1oo = _25%)0° o+ 25x1vx 15ox t
Tx2t & —%‘t“‘
oo = 2500 5625000
— + v
12 +2 _ °l

3
bR MMHP%INﬂj bg 1T/«oo
13 = 125t 4 ge2sp
,Lﬁ_ loct — 562850 = p

S’o]\n'n(j ) 'L = 39.41 mm
' b= 2t = 2% 394 01

-~

b= 7% ¢2mm

Page No: \0/2]
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Attempt any THREE of the following: ' L 12

a)| A steel rail is 12.6m long and is laid at a temperature of 24°C.
The maximum temperature expected is 44°C.

Determine:

(i) The minimum gap between two rails to be left so that |
temperature stresses do not develop.

(i) Thermal stresses developed in the rails if no expansion
joint is provided. ;
Take E=2x 10° N/mm? and o = 12 x 1079°C,
Given:t- L=12.4m=+126%10"m, t,=24%,t,= L4 ¢

A= 12-6%106 f°C . E= 2521 65 Moy ™
To find 1~ 1) Minimum so that no temp shey Aefvzlo;

iD ’Hﬁé!fmni SMw Awtlopt’-o{ ]'}5- No eJ)cPDT)sM'vO
1 Pmr);'HCaf

L=

n . 0
5,0 |~ T: ,Ll_vt1:44_24: Z_DL

) Minimum a{aﬁqfr N ’hmpmf)frww = X5
ol= %’um}omgswn— LT

= 126319 2305 x 20°
[ L= 3-024mm 8 +0)

D Themmal <humer when no m‘oammo\jdo

P'avwc{e_o!

b

= ATE = |2%19°% 20% x|V

49 Nlmm2 C(pm‘ansst“Ve) \ 0) o)
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b)

]

Calculate the power a shaft of 30 mm diameter can transmit ‘
with a speed of 200 rp.m. if the permissible shear stress is ‘
120 N/mm?. Take maximum torque as 30% more than the |
average torque.

2.
G{Vm;"{:o'fs)’)af‘t D=30mm, N= 2004pm, T=120 N\m_m

Twaw = 143 T?Vf) .7
To Find !t Power 0’(’ shatt

:Lh"’ Usfnj “H?e MQHVT)

T -z
I, R
o AP s T _ T a3

Tm/vx: IX3D3><]20: e-asmoyN.mm

|6

Tavg = Troax _ 6-3bX19° _ 6.36X10
. I,q '63 ..__l._B___

2
= 4.89%105 Nemmvy = 4.89X10 N-1>,

2
2MNTovg — 2TTX200%489X)V

- POW‘C/Y‘ = Co — Lo

3
= Jo. 244Xxlv Nm
e

P = lo-249 kW

0)

oj

0)

ol

Page No: \2.(2,
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¢)| An overhanging beam is as shown in Figure No. 3. Draw S.F. |

and B.M. diagrams and locate the point of contraflexure.
2 KN |m 5N
B c
A £ |
NG
Ra= 4N Fig No. 3 Rg= 11kN
S~ |
| 5KN B kN
4 KN
.+
m 1| e
ot
SFED. .
6 kN
4 KN s
@ :
e

BMD.

) Reactons sMyp=0  Dtve.
2RE%2:§~ RpXx5+EXE =DV
R = $5/= 11 kN,
sh=vo| Mve, RptRp—(2*5)-5=7
o Raz 1611 = 4 KN,
2) S-F Naluesi— SFp= AkN 1} +ve

CElielf) = 4= (255) =€ KN
CFp (right) =-6+11= 5KN.
S‘FL = & ’(N, - '

0)

0}

§+6-Yalue

K PL-l

Conrachev]
0|

Page No: 13 /2’



TopiNgafrin o2y - 3000 Clarrigded:

PosiHen ot Po{n‘)’ of contrashear.

.ﬂ::——é—’-— — d=2m from A
4~ 5-4
3) B'M. Nalyes |5 +ve
Bebig= P . BM valye
B-Mp = AXB— ZR5ER2.E = —BkN'm, and,
B-M, = o0 ?QSIBHW)
B-Mmay = 43(9_- 2%x2R) = 4 KN-MY. ,}PC
) oA
Posi Hon of ]Dom'} of comfrufferure
BMo = ©
21-2
XL~ — 0
4 T
2
4z2=7
v=4m From A
d) |A simply supported beam of- span 8m carries a point load
of 60 kN at the centre of the span. Calculate the modulus of |
section required, if bending stress is not to exceed 150 MPa. |
Given  for S-S ba, L= gm P=6co kN ot midspan.
Ep,man= 15D MPa
To Hird 1~ Sacton Moa@\/\fvuf 2,
SolM - . _
Maxirours  B-M of center = WL _ 6%E& —j20kN'm
T~ 4
M= 120 % [0° N-mm, 7
Cbz M /2, : D)
L)
M — |20%l0" _ & M
5 £y |
g = &RXRlv7 MM 0]

Page No: { 4/2'
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State the equation of torsion with the meaning of each term
and use the torsional equation to find torque induced in a solid
circular shaft of 50 mm diameter rotating at 100 r.p.m. The
permissible shear stress is not to exceed 75 MPa. '

SN -
—ﬂ_D Equahoen of Torsion

q = Mo\x shmr SW

R= Radiw ’+ 5104[7{’

G= Modwue of 7i U
0= Ange *FWlstad W

L= Lw‘a}h -r’F sl-mb‘f—

To ‘Pma' Tovque .
- T4t _ ___'i‘ﬁ — 6140 mmE

—

32
T= %X‘@w = & laA|e ’;’?“’rx 75

T = 1842 %10 Nemm,

T = I-842 kN'm

D For SL’AH = Somm, N= lvorpm, @M—75M(mm'

0)

Ol

0\

Page No: 15"/9"
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S

Attempt any TWO of the following:

A rectangular block loaded is shown in Figure No. 4. Find linear
strains in X, Y and Z directions. Also find change in volume

R’—.—jzoo ¥y

/ ’ ‘:LONM

L . R=hiseok

i a8

A-;_:‘ 1800 K v
—— hoomm—

Fig No. 4
:r_o____“ﬂ‘ﬂof/ D Oy 1) ey 1)) €y , V) Sy,
SolubHont~

3
—~ AspoxXlp — 2
&z |Cox 300 o® N/mm
£hn = 7200><le3 — 60 N!mmg'
)i A 0DX300
By — — 1800x 107 :—3'DNl'ﬂrwnZ
4= 490X ¢

Shodn, €x= BT _ oy by _ oy s
| E E E

= -—E (61—M57—M 6%)

2%)p°

4.b25 %10

&
)

of the block. Take E = 200 GPa and Poisson’s ratio. p = 0.25 |

= ._|__<} 90— 0.25X 60D~ (~3D)XU'25>

| Marks
12 |

01
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— —~0 bx  Ey _N. 6z
Shealn, €, = “E—k-—é‘le

l

—é— (.— c-256X o0 4 £o0 — O‘Q—SX(—BO))

+ 2,125 %0 ¥

(®
Lo
1)

X /s £ 6y *
Sfeain, €y = M 2% -l *gl‘*' ==

Ao

—3.5x 10T

Volumdre shain = €y = Ext& + Cq

(o
N
Il

. By = 3.25%x 10

Chanﬂe I qu'me = fy X\f

CS\ 3
v —+5850 mm

= ! (—oalsxloo - 0:25%X60 —+ C—SD)}

= 4625 %10 % 9.-|zn<»ol’-3-5x)6

R é’,'b_gxlsoé’x C4.op7(300 XIS‘D)

0

01

01

]

A simply supported beam of span 8 m carries two point loads of
50 kN and 20 kN at 2m and 6 m from the left hand support
respectively. Draw bending moment diagram and also sketch
the qualitative deflected shape of the beam.

Sol"'-  Reactions ot beam,
2Mg=o| Djee., Sox2+20k6—RgXxg = o
2. R = 27.50 kN,

2’%:0! 'f-\-ve , Ry +Rp=LD-20 = ©

2. Ra= 70-27.60 = A2.¢0 kN,
Cadcdahons Hor B.M.D. C'l')w‘g.
BPMa=BMg=0 - - - Simnple Su,FPD'B'tS.

B-Mg= Ra%2 = 42.cox2 = &5 kN'm,
PBMp = 425X 6~ SoX4 =55 KN-mM,
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J’SOKN 'SOKM
C
A ] _“—_ZLB
VAL 4 m / 2m
Ry= 42-5KN Rp = 270> kM
85 kN-m
55 KN-m
@ 00
0 o
3.-M.D.
lBDKN 20kN
c VL D .
A % I ' ~ 5 &e 7 04 0|
S, I ' /.J{/
D"—-_____'_.—/’_' D |
Deflected shape vt beam.
¢) [State any four assumptions in.the theory of simple bending and . I.
apply the bending stress equation to determine the maximum .
bending stress developed in a rectangular beam of cross section |
50 mm x 150 mm when a bending moment of 600 N.mj is applied
about x-x axis. , |
SolNt- Assumphions {n the theory of simple bending
: [~ J fy mark
1 \ . \ a
. The cection whith 1< P)ane before lomab‘:vj will vemaln |72 X
P’cme after beMoUg. for eacﬁ
2. The maledal eam 1 Iﬁomo(jeneauxéfsﬁw pic. gf:r;PM:
3. ﬁ\;e)r}/ lwfu’ s free o e)ﬁquwl 04 contract a4 1
Com?aw&a{ do  the alw«{er OL'D,WG o4 below |f.
4-. Thc I:Jeqm 'f,s lf.‘mia!eof W‘lx"-hl‘r) %e f)qs'{'fc L‘m{i
5. The secHmn fs Sulcjhdreo( t pure bw\Amj on\)‘.
3
for vectanqular bfam) b=¢omm, 4= 1somm , M= 600XI0 N-mm
@,
Tax = _|:3_¢4_3: Qﬁ}_l_f_leg._ 1406 x\oé mm?t o1
2 | 2 -
g-'mwn = ,0'/2,2 'gb/z = 75mm, 01
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APP'yfnj

—

1

— ghmz&'x

a.marx )

eanJnj eclu.a.}'lor\

3
+ M Mman =4 690%1VX75

—

glo,ma'x

" |4406%106

e 2b,ma\'x = i 3.

20 N(mmq'

b1

01

Attempt any TWO of the following: [

A beam of square cross section 100 mm x 100 mm is subjected
to a shear force of 30 kN. Calculate the maximum shear stress
as well as shear stress induced across the section at a layer

20 mm away from:the neutral axis.

Sketch the shear stress

distribution diagram- for the given beam.

Given .- for bearn secHon
b=d= loomm,
S = 30?(\03 N.

SH[": -

Shear stress js gwm

t) FOT C]mwx
100_7]’

D

S=
A=
Y:
b=

- ran =

To ﬁ'nd'
i) Max. shear strem (‘:[.vnm)
H) Shear <ham ML ﬂonfe;r

) Wi '
Hl) Sh?am\" _gwwwou ‘st bu.hnr)

'1:)7-—— CL'- —Z—

SDX]D N
loox 50 = SDDO me_‘
ST’/Z = 25mm

3 6
= 100Xl —p
fo0 om Txx 3 33)21:#'

Sg_ _ Boxlogxsbooxzs
100X Q33 jp b

- Qnax = 445 N|rar -

7 /Ai
YT SgE——— ) b=

I-=

S=30%)0” N \

2
3 A= 100%X30 = 3000 mm

?: 20",'_3_;.) = 35mm,

A 00 oM.

8-33%106 4

mmn

03
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— 3
qﬂn - Sﬂ —~ 30X19 X390 X35
b T loo X .83 %106

CL,LD = 3.7¢ Nlmrr)2

A
4 »
% - i
| 7957 100mm 1%:3.72 Nlmm 2.
A Troax = 4'5N"mm

Cp_g pf— \Je_am SHGOW‘ SW AAS”’A) bu}l‘o’n

0 9.

01

. b) |

A hollow circular shaft is required to transmit a torque of
24 kN.m. The inside diameter is 0.6 times external diameter.
Calculate both the diameter, if allowable shear stress is 80 MPa. ‘

Criven for hollow civewlar shaft ' To Find " ~

Sdernal dia = D - D D

rd

Tniernal dig=d= 06D i) d.

ds = 80 N/mm2 s, T= ZAX!OGNvmmf

Soluhont—

Tp= ;BITTl ED‘L Jﬂ = :3[% [D%*_ (ao(oD)Zj:: O=0855J)4

R: J)/Q__ L
Us) Y ) _T= 638
sIng e velah n, T 3
2A%10®  gox2
0.0855p4 D
D3 = 24%106
O0RE5X Ro% 2

'-,D: \9_0.6| mm)ga7 126 mm.
d= 0:6D= 0-60%x(125)=75mm,

= |-7"5)§Ioé\nr)mg

02.

01

02.

01
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A rectangular column 150 mm wide

diagram showing these valves.

Given for mchnjtdav Colu

P= \S\DX\DSN
e = |Soywmm,.
ED\h'.' y
151 mm
[
Wi RS ._P __:r_;\oomm
50—
|
Y
C/_g G’F Co(umﬂ.
10N(mmo'
T
C
30 N
ym™

(orobined ke
| clistsibutin dia.

b= 150mm 2= loomm,

and 100 mm thick carries a |

load of 150 kN at an eccentricity of 50 mm in the plane bisecting )
the thickness. Find the maximum and minimum intensities of
“stress at the base section. Draw the combined stress distribution

» To ‘Ffﬂa‘l.ﬁ
L) 4 man

2) 4 min

mn

3) Stress distsi buhion _

Ecc entai a'gt © yy-axic_
A=

3
Eo= P - \oXxio
A |gvo0

2.
| 000 MM

—

|0 X |vo

3 L
= 190X — 5,13 %|Om

Tyy v

Ep =+ Pe Ymax
IU

— 4+ 15OXIPXE0RT5
22-13 %06

Ch =+ 20 N|mm*

é*ma\,x_: 6D—f- 6b: ‘D""LD

Gmax = 30 N"mTT)Q-CComP)_

—

Cmin Go-6p,=|0-20
. 6min = ~10 N'me

= lo N[mmg"

Zf,

m

Emin= |90 N}mnrf (Tencile)

ol

of

o| mark
for dia,

o1
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