[ MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION ﬂm

!!!]‘ y (Autonomous) DEGREE & DIPLOMA
g (ISO/IEC - 27001 - 2013 Certified) ENGINEERING

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

important 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 Markin_;
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 centsoidal axes.

Son - Tex = © (NRA 1
Ty & TIR% e 2
PR VLB o0R 28 1,

|

R '|

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

| [No. 6{2 shearin Plahes —_on& o jiasR

| ' for each
2. [N of pleces ot cpecimen wp Hhree, Oriterq

after Lailyer (n shear Mar.
3. | forrowla do calewlade _E - F 2 Marks,
Sheq'r_ s‘)-rm q— - /A q’ /2A

b Di‘ffgerentiate between single” shear and double shear.
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~ . R . : |
¢) Define brittleness. Enlist any two names of brittle materials. |

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

when Suz'oje_c’fﬂd +v ox tenn ad '@croe’
Exarnpen of britHe maferials —
Brass, Cast "4"”, (rlass chack et

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

0L

Jamzwk

Hor ea
example
d) | Define point of contraflexure. |
Point of contrallexure ,— 9% 1's the 'pon‘n'} aJo.nj the
)eﬂnd:}ﬁ) 0‘@ bear w)'mme buwun\j o gl .C.l')afnaf‘s 02
Ff\?n)m Sq%JnJ (or +ve) to ho%jn\c) (o1 —N&) and
Nlce - NesSq , .
e) | State the relation between maximum shefir jtress’ and average |
‘shear stress for a solidl circulgr sections
for <olid afTLI:qu beam secton — 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/

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

t; B Lo
7 K i 4/-—— Core of Sechon
- ¥
D_| v
De
IR e
AL | | |
S
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g)

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

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

o bejna[,l“nj strers fﬁR
2o 7 db

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

Attempt any THREE of the following: |

!

o
|

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.

SolMp——12ogmm

hg 0D

B -—-HNC-o -k

#2poA
From ’Gj ' 4, =1200% 20D = 24 00DO MM j’lz 1990 mm
Qo= 200 X [820 = 36 0D0O mrsg‘, Yy = Goomm
Positon of centroid Prow base As |

! ‘?: C‘l‘é{ﬂ"’%_‘}o___: 24000 (1900) -+ 340000 9o0)
a,+a, 240000 +3 60000

Y= 1300mm oR 7vomm from top of {Jamée-
Us\r‘)j +Yaﬁg—pe/r 'Fo'rm:/veq

3 £}
111,1 = "bri' +ab ), ‘1‘39'_732:%&7_4- 240000 (1900- lBDD)

O

' 3
I)txl _.(ch3+ q[.,z) _ 209?;800 + 360000 (1300-900)

T, = &- 72% 10" mm* , 1

12
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(Contd.... Prow Paqe 3)
Loax, = 15, 48X Ip° mm? 1

. [P A
oo Txx KTF T SecHon = Tae,+ Taze
— 7218 1548 %10

ok i

Ty = 24.20%10° mm

1
Draw stress - strain diagram with all salient points on it for ‘
ductile material and explain the term ultimate stress.

Co\" - Stvens - stradn ahqjmm for dyeHle voaderial

E > Ae Papértionality point
e Bjashic Lot
o= Upper Yield Po)'nt
e Lower Yield Pofo‘t
== Ultmale shuw Pvfn‘t
F= Bmah’rlj shom P“f'ﬁ

141

S"'Y‘eﬁS-—;-

——— L

& Strad —

Ulmade Shrert 1~ RAF 1s manimum  etress deopeol
in mﬂwéml 913 VMW& |AS_ obtained b)' 1(‘\0'10\/\)1%\? 02
refation’

Uthimale shen

Marimums dea o

bn},},‘nal ¢l¢ area )h bvaP7

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 Fnolt-
=032 D Modulus of a'lg,{au (G)
llD Buwlk M odulu k)
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Soluton - |
) Uslng the velaton  E= 26(1+4) 4
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—_-\5-4;.48 MPq. 1
d) | A cantilever of span 3 m carries a point load off5kN at 2m |
from the support and a u.d.l. of 4 kKN/m ovén, the\€ntire span.
Draw S.F. and B.M. diagrams.
SolP ~
1
1
. &.M.D.
S-F. Clowdations, s = o
5-Fp (Teft) = 4+5 =IkN, 1
g.Fy = 9+ 4axe = |7 kN,
B-M. Cadewdalions
BM, = O
BMg= A%IXD-5= 2KkN-m. §1
B-Ma= 4rax|-5+ 5X2= 28 kN'm),
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Attémpt any THREE of the following: 12

a)| 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

‘YF the distance between Hwo qu}lld aves 02
M.1. of an ISosce |es "f'ﬂ'anaﬂe ai_)_owf_ l'}x base

Usfrlﬂ Pq'mUeJ ax1s Hreovrem,

T bace = :[G+Aafl"

=i 4 (xbhe ()

3
= bbbl
a5 g
) 3
— bh'+ 2bh
236
. 3
I - b h
base 2 02
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b)

A brass bar shown in Figure
load of 40 kN. Find the tota
E=1 x 10° N/mm? and the

No. 1 is subjected to a tensile
1 elongation of the bar if
maximum stress induced.

T

LoxnN

- T

<1~ 4ommb - 25 mmp — - ASIP— -\

2

lt zoomm"‘ 250 Mm | 160 v

Fig. No. 1

To find1- @ Hhl dmjadwon , (i) mdiptym stren

So]h"— .]I-yq.o
Oy = :%'X 9—52
3 :14[%46‘» ‘

Chcmge N 'mg%

1206 63 Mo

4 00487 Vo’

H

g 2'
= | 8948 mm

PL
Sl = *E

L
Jl = _-g—(_a_"—l-lg;’ -LQ"

£
= HoXlo 200, 240 + | 6o
X108 ||

25663 A90.87 15904

JL — 0-308 mm

Maximum <hess =

3
P _ _A4oxio
g rin 490.87

2L
EUR gmwx = 8"43 N(mm

)

01

02

0|
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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.

SofM1-

A /VQ]'(N [m C

A 41

Ra=7.14 kn
0-43m

h 1@\ + +

(o]
J— 3.57m e

0.86 6.6

5.86 kN
S.F. quro\m,
> [ \9. 5'6

7 kNem,

®.M, Diagqram.

@ Reqd'l'm\s_/ ZMAso, ) +Ye.
2%4%2+ 5X5 - RpgX7= b
. 2Rag= 5.86 kN
% A +ve
Rﬁ"’RB é')(é)"S’—'O
: e Ra= 13-5-86 = 714 kN
S.f. values 1“,+Ve»
S.Fa= Ra= 7-14kN,
S-Fg =714-(2%4) =~ 026 kN,
SRy (lebh)= - D86 kN
S-FD(HjM):—0.94~5:—5.8ékN,
S-FB ’ .

-—

- 5.86 kN,

o1

G.86kN

01

&R
Codewd ator

01
Mark,

1)
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Posibon of point of contrashear
714 — 4-4 - _1_1,__1
0-86 d o I3 ‘
_ : =4 = 05.43m, homptle
¢-30+1 —'—j— o J (1.30 * = P
| oR. 3-57m From A’ ’
© B-M. Values CD tve
BMe = 704%X4- 2%X4%X 2 = |2.5¢ KNem Colund i
BMp = 7.14K5~ 2%4%x3 = II-7 KNm, 0}
BMa = o ( Mark.
BMmops = 7+ 14% 357 - 2X G = 1274 kNm,
d)] A C-clamp as shown in Figure No. 2, farpies'd l_oéd P=25KkN.
The cross-section of the clamp at xs=yx(is fectangular, having
width equal to twice the tificknesshAssuthing that the C-clamp
is made of steel casting with anfallowable stress of 100 N/mm?,
find its dimensions b and®r,
(A |
i P
. |
p J- f X  aggn
!
|
— . — . [] |
L |
iso Y‘m’y1 |
Seckion X-X |
Fig. No. 2 |
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Gi\'\/m‘; P: Q.Q'X\’DGN/ o = |§bmr()/ émavx’—‘ ’00 N,mmo'
b= 2't

To find ! b and L

)

0)

3
100:_255_&_._', x 1cox T

txat /i

§t4
loo = 12500 %25‘009_
oR  rowlHp }

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

-~

b= 7882 mm
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Attempt any THREE of the following:

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=2 x 105 N/mm? and @ = 12 x 107%°C,
Given:t- L=12.4m=+126%10"m, t,=24%,t,= L4 ¢

K= 12-6%19¢ /°C . E= 2521 65 Mg
To find 1~ 1) Minfroum so that no temp shey

D thermal Shemes developde) 1§ no exponseivn

1 Pmr);'HCaf
Sl -

T= 'Lf{,r: 44 -04 :,ZD'OL

D M/ pivum a{a"@fr 0.9 ’hmp,\f)frww = X5
o= %{Mlomsswn— LT
= ,QBXWX‘Q-X'\'O{‘X’LD
[(ﬂ_: 3-024 mm

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) \

ﬂa&\ftlﬂ;

j DEGREE & DIPLOMA
ENGINEERING

12 |

L=

8)+0)

0)~+9o)

Page No: ] '/l'
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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. ‘

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

Twax = 1. 3 Te\lj s
To Find !t Power 0’(’ shatt

:Lh"’ Usfnj “H?e MQHVT)

j DEGREE & DIPLOMA
ENGINEERING

I .-z
I, R
‘ | 8 = T4 T
T R ™ DX
Tm/vx = ]LEX\?D&\'X]QD: 6-35%!§N~mm 0)
Tong= 10 _ e At 1Y 6.36%I0
. |+ 43 Je 3 ..._l._B___
2
= 4-89%\05 Nemry = 4<89X)19 N-m | 0
92
o Power 4 2T Tovg . 2TTX200%4+89X10
Go = 60 O)
o 10-9-45()003 N:m
Lo
ol

P = lo-249 kW
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S

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
A v ©
Ewm ——4—1\11-)‘
Ra= 4N Fig No. 3 Rg= 11kN
S~
| 5KN B KN
4 KN

1+

SFD.

4 KN 3 Q
VRN
i N C
F—— 4, S
BMD. 5 kb

M ! Hl[sve 0

7+ve,-
\/ ’
) Reactions sMgy=0  Dtve.
2REN%2:§— RpXx5+5EX 6 =0U
R = $5/= 11 kN,
sh=vo| Mve, RptRp—(2*5)-5=7
e Rp= 151 = 4 KN,
2) S-F Naluesi— SFp= AkN 1) +ve S yahye
SF—BL{Q,'{'{*) = 4-— (2’)(5) — — 6 kN, k?t,y’k
CFp (Mghh) =-6+11= 5KN. Confrachey]
S‘FL = g ’(N, ' 0\
Page No: 13 /2’
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Clarrine

PosiHen ot Po{n‘)’ of contrashear.

é’:: cl:zm From ‘A’
|5 +ve.

6
e 5
5-d

3) B'M: Nalyes

B-Mx
B-Mp
B'Mc,

B-Mmax =

¥)

—_—

AN B 2KRER2.E

—
i

— B kN'm,

O

LD~ 2R2R) = 4 KN,
Position of ]DOfn'} of conpaflexure
BML: V)

2
Ax~ 2% — o0
2

2
4z2=7

x=4m From A

j DEGREE & DIPLOMA
ENGINEERING

BM valye
and,
pasition

0\

d) |A simply supported beam of- span &% ‘camies a point load

of 60 kN at the centre of the spafi¥Calculate the modulus of |
section required, if bending stress isynot to exceed 150 MPa.

Given — for S-S by, L= gm P=6o kN af midspan.

Eb,man W80 MPa
To Hird 1~ Sacton Moa@\/\fvuf 2,
So|M - p

Masimours B-M ot center = V_il" =

6IK8 —
4

Ny,

[ Y

S~ Mz 120X 1o
M /2,
M/gbm/&m

2
gRlv° mm

-—

.Q,m
Z

-—
-—

L
{2010 gxmrmmg
| sv

bR

—

A

1.20 KN

4
D)

ol

01
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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.

SqIhi-
Skl Q Equahoen of Torsion
T =-4-qe ' ’ 0]
Ip R L.
M"W) T= Torque
Tp = Polar M.L.
q = Max. sbear sﬁm
R= Radiw of 5%4[,% 0|
G = Modwlue of Nzl il
0= Angle *‘l‘vw " w

L= L&V\a% &Mb’r

ol
iD For S"‘)A'P’b a:g‘ovmq N= oo ¥pm, ‘tw\x:75M(mm
To find - Toraye . '
IP: “0‘[’ ___ "\_\'X‘S'DL'l . é.\lr\/\lvr'mm"‘ o

3 7y

dx T = 18r49_»<lor N-mm,

&

0\

T = 1842 kN

Page No: 15-/,"
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IfMarks ‘
Attempt any TWO of the following: 12
)| A rectangular block loaded is shown in Figure No. 4. Find linear |
strains in X, Y and Z directions. Also find change in volume |
of the block. Take E = 200 GPa and Poisson’s ratio. p = 0.25 |
Ry=7200 ww |
ya i \
|
/ | Fx=4500K
|
/‘ & |
: o° |
/B.= 1800 K & |
F—L‘oohﬂm—-)! |
Fig No. 4 /N
j'_o____'ﬂ‘go!/ D Ex (1) Lo NiD €y | V) V.
Solubon:~ S
Gz = AFONp loD N/mm2
Lo 300
By = 720" = 60 N!mmg' 04
7 A0DOx300D
82' = {QODX‘DQ — —3p Nlmn’)z
400X ¢V
Shadn, €x= B -y Sy _ oy 6y
| E E E
= _ -
= 6y - M 57 M 6z>
= _|_$__<; 90— 0.25X 60D~ (—3D)XD'25>
2X) D
ex = A4.625X1D 0l
OUR CENTERS: Pagz tio: 16 Jy)
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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& T Cq

(o
N
Il

S By = 3. 25peie]

Clvanje in Yolume = €y X'/

CS\ 3
v T+ 5850 mmM

= (—Dt‘lsxloo - 0.25%Xé0 —+ C—SD)}
=y ~4 .
= 46259 ¢ 2-126x0-3-6X]o

, = +_:_-§’.'§_5§<154>< C4.op7§300 xl;v)

0

01

01

]

b)

A simply supported beaft of gpan'® m carries two point loads of
50 kN and 20 kN at 2 m¥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= 70-27.40 = A42.60 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,

|
|
1
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J’SOKN 'SOKM
A = —‘—_ZLB
VAL 4 m / 2m
Ry= 42-5KN Rp = 270> kM
85 kN-m
55 kN'm
@ 0D
0 o
R.-M.D.
lBDKN 20kN
c VLD \

C‘ ,
Def'ec+eol S"wqoc o e dimer

State any four assumptions in.the thegfy“ef simple bending and .
apply the bending stress equationg towdetermine the maximum .
bending stress developed in a rectangtilar’ beam of cross section |
50 mm % 150 mm when a bending mement of 600 N.mi is applied
about x-x axis. , !

Sol 1 - Asswm"ah'ons __f\’) the "l%({o*n; tJ"F— 51‘mple bwtuﬂj) "
l. The Section whith s Plane before bending will vemain J e
: ij Yor each
plane after bem«:bg. | it
2. The maledal eamy s Iﬁomo(jeneauxéfsﬁwprt. é‘mx.QPMh';
. )

ﬁ\fe)r}/ 107@( s free o expand o4 centract
Com?aw&a{ do  the alw«{er OL'D,WG o4 below .
A. The beam (g loaded Wi thin the elastiz Limil.

5. The 5@0Hm {s Sulﬂkcjl‘ea( + qu bmd,«‘nj D’f)\)&,

3
for vectanqular bfam) b=¢omm, 4= 1somm , M= 600XI0 N-mm

@)
3
Tax = %3: Qﬁ\}gg — 1406 x10° mm* 01
Yoan = Gy = 19 = 75, o
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APP'yfnj bemclzlgnj ec{u.a)‘lvn
—  dbmax

T a.marx .

3
= + M Ymax —4600%]0 X75
glo,maX T 440 6% 106

2
| Qbmax = F 3.20 Nlmm

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 maximumyshear stress
as well as shear stress induced across the sectiongatqa layer
20 mm away from: the neutral axis. Sketchithe“shear stress
distribution diagram for the given beam. 4

Given 1~ for bear secton N To find ¢
b=d= loomm, . - 1) Max. shear strem ("me)
5= 30x0°N. i) Shear Shen at a -ﬂmfe;r
S)Olh' Hl) %?')Tam\" S%WDU ‘st bu.jrnr)
Shear shreés |3 8;\:00 |07-—— q-= _Z,

D FOT C]mm S = SDX]D N
foo —y 2

* A = loor50 = Loo0 mm
50
Y = $v), = 25 mm
u._///&; & = Loox10P g gy ¢

= Txx
4 b foo . 2 w,

iy’ Sﬁ - 30x1\>3x57>oo><15
%M -
\ODX@ +33% 106

- Qnax = 445 N|rar -

S'-‘BoxlogN \ A= |Dm<90:f%ooom«nr)2

./ / : N
/Ag\;'; Y = 20+%._? = 35mm,
= =

b= 100 mm.

I= g-slevcmm4

03
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qﬂﬂ — Si‘i — 30X19 X390 %35
b I oD R .83 %106

LL,LD = 3.78 Nlmrr)2

1
{D g

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

. 2.
[ 20 loomm 1%:3.72 Nlmm 2
Troax = 4'5Nlmrn 01

0 9.

. b) |

A hollow circular shaft is required to trapsmiti,aftofque of
24 kN.m. The inside diameter is 0.6 times external=tiameter.
Calculate both the diameter, if allowable shear stress is 80 MPa.

xternal dia = D - D D
Tniernal dig=d= 062D i) d.
ds = &0 N/mm2 Z ¢ T= ZAX!OGNvmmf

Solukion:—~ A
EERATE G L e

R= Do )
. 1 T - kS
Usmj He YerHor)) .I_P S
2A%10®  gox2
0.0855p4 D
A, DB: 24—7“06
00RE5X Q0% 2

' = . < 126 mm.
D= 120 61 mm, a7

Given  for hollow circular shaff 7 T Bnd -~

= l-7"5)§loé\nrwng

d= 0:6D= 0-60%x(125)=75mm,

01

02.

01
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c) || A rectangular column 150 mm wide 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 f
diagram showing these valves. ,
Cnven = for mchnjtdav Column » To findi~
b= 150mm d= \oomm, L) 4 man
P= \gox\ogN 2) 4 voim |
e= |50 mm, 3) Stress distaibwhan
SD\h[' y
151 mm
B foc entajaify @ iyl
Y A . 2,
X __:r_;\oomm A=so% |96 = |S0o0MmmM
SD—* 3
i G_o:—P—: ____—-‘SDMD:IDNmn)Q" ol
j WA |¢v00
¢/ of Coluvm a 3 [ 4
| Ty = 190XV _ 5o axiomm’ |4
4y v 28-| 1
= |fo = /A5 m'fh
A =r/2 .
fo N‘mmo' &Tﬂ /
Ep =+ Pe Ymax
L o] mark
=+ |SOXITX 50K 75 for dia,
2€-13 X|ob
Ch =1 20 Nmm>.
: wmm o
Crobined <hen
distaibutn dia. Emax = 6ot Ep= |o+20
Gmax = 30 N"mTT)Q-CComP)_ 01
Cmin = Go-6,=|0-20
. 6min = ~10 N'me
' 2 f - ’
Emin= |90 N!mm (Tensile)| |01
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