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Sixth Semester B.E./B.Tech. Degree Exammatlon, June/my 2025

Time: 3 hrs. ¢ §r Max. Marks: 100
Note: 1. Answer any FIVE full questions, chooszyg ONE full question from each module.

2. Use of Design data hand book is perﬁm\tted. y f &
3. Missing data can be assumed. e 7 / P /:j«
3. M : Marks , L: Bloom’s level , C: Course outcomes. i
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Modulé — 1 s

List and explain theories of ma‘fiix;iall./«féilure. £ ;,

10

L2

CO2

A 50 mm diameter steel 56? upports 9 KN load and in"#ddition it is
subjected to a torsion momen 8£100 N-m as shown i /x Fig. Q1 (b). Identify
maximum tensile and a’kjmum shear stress.
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Q2 |a.

Derive Soderberg’s¢ and Goodman gqpatlon for demgnﬁlg member
subjected to fatigue loading. e & pan
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L2

C02

A notched ﬂét;?ate shown in Fig. Q2 (b)r is subjected to bend‘mg moment
of 10 N-m. Identify the maxunun( stress induced in the niember by taking
the stress céncentration into ac/coun\t 4 b2
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& Module 2

Q.3

Design the shaft of armatfire of a motor. If the magnetic poll on the shaft is
equivalent to a umformly dlstrlbuted load of 10 N per mm length over the
middle one third of 600 fim length of shaft between bearings. The motor
transmits a power of 15 kW @ 1200 rpm. The allowable shear stress is
50 MPa. Take C,j =1.5 and Ci=1.25.
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OR

Q4

Show that the squeeze key is equally strong in shear and compresslon
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L4

C03 |

A rectangular C/S key 8*7*36 is used to transmit 6 kW @ 1200 rpm. The
shaft diameter is 30 mm. If the allowable shear and crushing stress for key
material are 60 MPa and 135 MPa respectively and ﬁnd whether key is safe
or not.

L4

CO3

Design a rigid flange coupling to transmit 18\ ](W @ 1440 rpm. The
allowable shear stress for CI flange is 4 MPa. 4" he,shafts keys and bolts are
made of annealed steel having allowable sheai‘ stress of 93 MPa. Allowable
crushing stress for key is 186 MPa. Asspme key way factor as 0.75. /;j .‘)
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Maodule — 3 &

Q.5

A double riveted butt ]omt with tWO cover plates for the longifudinal seam
of a boiler shell 1.5 m in dlamete(; subjected to a pressu,re’)og {0.95 MPa.
Assume an efficiency of 75 A, Jallowable tensile strength,in the plate
90 MPa, allowable crushingstress 140 MPa and al]owable shear stress
56 MPa. Design and mte/rjpré efficiency of the joint./ )
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Calculate the safe IOE\id that can be applied to an ecfentrlcally loaded riveted
bracket as shown in Fig. Q5 (b). The allowable shear stress for 25 mm
diameter rrvets used is 90 MPa. ¢
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Q.6

Investigate the* de51gn requirements for a pair of SpuL gears to transmit a
power,of 18 kW from a shaft running @ 1000 rpm to a parallel shaft
runping. @ 250 rpm, maintaining-a centre distance. éf/l 60 mm between the
shaft. centres Suggest su],table {surface hardness for the gear pair.
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Y Y2 Module - 4

Q7 )i
| /| power of 15 kW @ 8200 rpm with a speed ratio of 4 : 1. Given that the

Analyze the requn’er\nénts for designing’a pair of helical gears to transmit

pinion is made of cast steel with 04 % carbon content untreated and gear is
made of hrgh grade cast iron, Wlth a helix angle of 26° and a minimum of
20 teeth’ on each gear. Suggest suitable surface hardness for gear and
pinion.
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Q.8

A pair of 20° FDI gear are to be designed to connect two shafts @ right
angles having a velécrty ratio 4:1, the gear is made of cast steel 0.2%
untreated and the ; ‘pinion is made up of C30 steel heat treated, the pinion has
20 teeth and" transmrt power of 40 kW @ 720 rpm. Design the bevel gears
completely.
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Module — 5 i, i
Q.9 | a. | Derive Petrofit equation for Journal bearing. Kb 10 | L3 | CO5

b. | A simple band brake of drum dlameter 600 mm has a band passing over it | 10 | L4 | CO3
with an angle of contact of 225°, while one end is connected to fulcrum, the
other end is connected to the brake lever at a dlstance of 400 mm from the
fulcrum. The brake lever is 1 m long. The b,rake is to absorb a power of
15 kW @ 720 rpm. Design the brake lever of rectangular C/S, assummg
depth to be thrice the width. Take allowable. stréss 80 MPa. /_1 R

R ¢ o ,‘\_«ﬁ
OR ™ v K
Q.10 | a. | Write a short note on Hydrodynam;c theory of lubrication, Showing | 10 | L3 | CO5
pressure distribution and a graph'of friction (Vs) speed. “w' &

b. | A 75 mm long full journal béarmg of diameter 75 mm s/uppprts a radial | 10 | L4 | CO5
load of 12 kN at the shaft sﬁeed of 1800 rpm. Assume the ratlo of diameter
to the radial clearance, asgl()OO The viscosity of/ 0il 0.01 Pa$S at the
operating temperature, '6e{erm1ne the following : /

6) Sommerfeld umber /'
(ii) The c‘fefﬁment of friction based on M/ckee’s equation.
(iii) Amo nt.of heat generated. £
sy s
. /\ 5 *4#*)%
£ N <
™
£y &
“aagl N LY
(/ \(\ / // \/
L3 "\ A%
e AN v
e /;‘ p § ‘\‘ p b
< / ). ¢ )
"’/ ) & / 2
£ b /
J.A\, ~/; P _(\ 4 )
{ €
Y P
£ p &)
L) N1 (3 3
L5 a)s Y
/ < | .
Y { S €
V= Qs VZ
£ N4 Y .
/ S y / £ ;
& o B
h g
._4 s k. .‘ r.}
3 ¢ ¢

K 3 of 3







@

Now/Jule 025
Mad«M@@W}W BME602-
l> Y Theoves 0:( Madevial []:cc.fg*e,_

r> Mas Mmaom oemad ¢hew %qu o Paunk e s "’L\IOVK

i;> Mox Mung ghaoe (e "Ha,fﬂ*\& o Clwuys *Hm,mfa‘

X }> Hc\xf\\quwv\ A)Jb«{{oy\ (vwf‘(’) FHuworm o~ ”HRM(.(C&X—M?;QJ ‘HufOVK

N> M ax Miuan P—rmoj,a& o Nowmal teamn *Huovxa o~ SaMd

\/\(/V\QM_i.J '-H/uow\&
V>N¢\k'uwu.n\ N “+Huo o “Hodol's Hao
V) Mok's Hheony. o B 8 Bt

’*> Max M VlOYMa,D &6\‘6&5 -’rkzo ov JZoth'x ‘H/\!)O
Accordtng Yo Hats Haowy  LoileSe of o OOMJODMJ takes

Plaa \ rMax i Epvineioal (hese o2 o™
| Yol ﬂ\&sdws;.m%j:'ru

txcrecls +Hhie ulbhode o .a,\e(d) 5
ﬁ’-f"‘(\qc\‘. o«Q Sdeesges ﬁck\ﬂg o d'zk Frvrec z:éht Ko
e o

G oand G oand™] 656 >6 1-#1,%001::7“ g

1

W)

o <5 WWW:FGSMQ-.‘{NMPOC\&S%«U
= 4+ 8 Sa -6y N o
' x‘lj+\/(a—'—y>+“j

& = G‘:! 1 Ie~ce fz = G = Allovaable Sdrets
12 kgl

ey e e |

a)']/_( Hee exdemal thukc \,Qoa& Pwaﬂ,qu Abvect dernsile o Comiresin
Chesies 63, 8y od @ oc Movmal Ao ome an gt r aw'\J&
heo~r chessss e 2ono \ Hee novmad thve tses i—ha({
oe Hhe caﬂmﬁ Chettey.

b) 3,{ Ho exkrmal’ Joady ’P‘maﬁuu boti divect and thicor chess,

V\r}n(\«u‘(fd Cheesses Com be dedormed G{ e umentcal

MAX Mg Tn‘\qc,:fo\Q e (A Cu(};oxf')&m,'ﬁx o(a_;.u)y\ equ U

Frox £ 84t yohe n= Fou

m

92\3\3&%0»3 \ife\igaérc& o»\/‘ﬁm‘[,w‘-t U Feutlon o Cons {Slow
fguoved o~ < Thene e "}‘C\J '"}'ﬂ\_n U g 00
,1” bt HHe matenal. Ag S

(% scanned with OKEN Scanner



2) MaxDutowe Shes~ Sheets *Hfuzo%& o Guast s Hop oy
vArc(och 4‘0%} "\’L\(,OVK 'A:LL,V\/Q OC‘ﬁJb\’)\L\W\M

wWax Mag aa GQMQ& k(}\gavr 1% &< ef)(oa@aéJ sy SV o o
Ldeeqe
at L&N’-QA ’]?OW\/Q‘- M(c{* tHru A)(J‘M?w eﬁuxo\c,\'\gm I

o~
Yo & )J Lo hee. w = Fos & J =<§€'&W<&\«-&(S

T e j Gt/f\l»&j?t(o(’))o.\,\t
ﬁfwx ’”:‘;_ |
Fos

Concn cheorr sheeas b s ield o s equea
A e 0 u 4o e L(a(
Hae T\J& 3eemt Ui ""WA*'QV\‘d, Haa eqm*"ovx Mil Le voﬂ'“‘fm M.g

”‘)m = 6-‘\35 Lo hune 6\3 = € = Miovoakle V\DWSM
dxfos # 6T

o\) Cov Harer &‘\MU«,HOV\&LQ &W St Q"’MO\K U ‘H«& \,Q & aimo
S Hven pgalels ':( GG ge Ll ode Ml\\q‘f»&_ «
X S swsry £ 5 : e L\J
5 03 and Mw?ma@ds&%m =

b) Fox Hwo diveensional cheets shatle T oy, WA Hoo JLWTAV A 2
Fp e alues r(g‘xc;; G V\K

IS siaen s s
&) For Hr Fwo Admemionad chrecs dlode
D S;( FH~ ’f"d\/\ulytbl &J‘r&(% G\\ M& 6\% 0\/\40’{ Or/ri)&if]-Q S"ﬁn Ha—
YMOAxMunm gheor (et Lalll heo ac?w& NG ~G, ‘ :

l
S

QS\,( J’L\o_?r(\\d?é& Cheeses G‘\wvon . ovee ajﬁogw etgw o
YA XM ALLAA. gcqwg&»m vV ke eﬂmﬂ 2;

6\\ o~ Y

—_—

3 W”MM=//;\[ (g—@)ﬂﬁ;‘;' rbﬂ =0 From
(T:MX:/& | (ﬁ\ﬁ»l{l\;ﬂ\’ oAt PR bk Fead ¢

i AN b

(&

]

(% scanned with OKEN Scanner



| S
> > //‘/(//' o
' A
et B
5o . Joo N =™
|
] ‘ g
g JSMM_
Y9000N

Solukow 1 - The tmilsend Shress W JTM& A
SThae ﬂ;m\ uooo\& Q000N Us am eccendsc ;oomdl
Due doHus Joad, o Sheo | vod Suéjxccch do
D Divec) Tdeess fDW P I L ;lwcm\j ol
5 Cowt’)f\uacg ey C\f A :._F\‘f- Mksl,c 1o here My = Fxe
. .

—

)

-

S =000 ;.—{‘ M-G@) ': e ,9 N/MM'I—(%M_{;L)
e ) i

Q‘\«&MJML/A at /Ar Aue I i e | '
’ (TJ: M'IZ"‘F = [00)(103 2 o ; n
A e A C:;2>-4'Q711N%wm

il A (EN
éﬁ )
= M ool Fivergak A

e = (Nt () T

= J5 12 +\)Q& 9:@, 07115":_ o C.776¢ N/mr\L@mJi(x)
P = -

Mg oo Cdvets N A

T R R
- [EE ey - 2ty

(% scanned with OKEN Scanner



,.‘f> m> ">AC:076_’Q~"_L‘[’);C_”<] CA tevion .
Aol y do Codu (o (Ha Jibiaa ,Q,wvu Faken~
a4 »[M Lg(fw\‘\ \:l/\e joﬁ\f\ﬂ VHC &CQKVAVLC( JMH‘ 6\-4)

amd s Lé«\JcQ JW‘\K (

o) Bloewon s H@ 6 1asie

/Sww pf);ubv«l/m

Hore e dof Sheatn LMDQM\‘E\ - ‘?Lauck&\
i (f\‘at +he Ince Ag u Fomed as goo%bw%wl(\w'
Com Gdun ty, .Qui'*aL(greogubw. éo.v{c, o e QD-_—*
Con e Vd ’?cwoxjfeﬁ o e J AL,
This Inu Qs Feame dl ac §@&M‘Lwa& QO\,?Q, (e K \41(\.__9_

Conidar a W\) 7N od ;
M&V&prmwfgg P o mgwg&ij

M&MMOQAL){M&WAWW/\A U}\A(ﬁyiwa’f
g r})o(\Q‘ w})ec*\'v&«a CNoro dvan P??WW&?M&N&) 0R
from il M%ﬂ@ PED and Cop

PE -~ ED
oC DD

(% scanned with OKEN Scanner



B 2 ol polive w o ek ol § o R
Go ST e “‘& )
COWSJ Hue Shress Oonczm/\w’\’om qc}vr o rf’Le—
NENT/Y (R m})ow 01 S’g‘e"f/i/f “Hie ec]ua <) \ucow
. ' Eo_ Goo . e 6:“' :—(_~ ‘ g (“)- H ,
g
com\%% Wrovbw} FHiree moob ff ¢0Lofr,(
the [t —m%@o@m(ﬁ@
LN NG i
~ e” e 0 ‘ 53{ o 2

i co So&MLxmk %ua@ow'éuaﬁup(fw O(MU}‘{U» MM!“W‘\Q
) C‘[(QUOQV\'\M\ Crndend o 7 |

746(’o~raQ ("0 QOOOQMM C/\AWOV\ AAL(A/‘FL \Q(\'\,Q VLA")‘ak.u—\

ou e shen@L AN oMiMg slbZ e it (6, )
ou,\o{ Y)"ru— l,LLH\MD\/tf/ _C/‘n’wt (6'}&) &L\.OWM m(-fg/

-_—
Meam Chress |

Comidie o potat p o e medified Goodwinn safe thest Jus
o) shovown Mo{lﬁl‘d“ M&FO&L:('L"}‘L\Q wxaﬁ aw\(}l&u&&

Shers ok s 40
e = (y wd- mﬂ;eth\«c)&& Noro dvowo PE ([)wa&»o»\ivy o

(% scanned with OKEN Scanner



From &Mkm"{\fli\wagj/s Pr/D MA cCoD
P~ EDA OD _ot ;tROC

“oc oD | .
A = (- 0. “TL“\/N\”\@ \(W Oovtw»d\’u'wm/\
0=y 6\"‘ = @&]
— )

(A MELPN 'f"\n{\w\ :' ‘ "

Yo 6a . 1 ___L_ wlAﬂ/Yt n = FaC}DY‘ L ___<|
T “‘(“L‘(
Fov GQMCJ*LL riadevial | &&TA& Oomcwdm}*ov\ ‘MO'A/& mreél

Yndoen- Steadny Joods | bud (uatalde (dress oouWMf}\oM
acdor yus %M OOVLAIMOQ Wohn/ ah Jdoad .

)i m{ﬁ’w &QMC(HL‘L VV\ad'f/ﬂ()& Qﬁu&f}\’OV\C{? E«KC’OM

./i'l‘i -
Re®a L0 0 ()
6y O = ‘
. N Ui
61( p\k ‘V\ Q ¢
&OMQ (Q\W(\/\ﬂ&m W\OO‘\M{ A’\/F/(M) )
k' N + _6_\(:,\_ :._t_\‘ J%-ro(,uJ{LL
0 Co Sa €y § s " l
K s
6\ QSY e_(,q_‘e..l G\LA

(% scanned with OKEN Scanner



C\n‘\rtm P Mb: 10 Nwa = '|0x|03ﬂ"V‘4M

D = Lovam ; Y:!OW\W\ L; L\:’OW\M
(oln

: . D=be, =]
a 20 . ’ 4 43
Qhess @ian\BV\jﬂcA}Y '. |<6_. =, .6

. R P
S e, ] WeiEs

&

RE _&l}?"w,_valx Og, B GIOB =2 52.75-’7\’//!403\,9’/’7’ A
S loxpot St Z.

Vinea e =
FG‘: Cmax
F’l”w\ D

L E9C = 0naa = v
LN = -

<y Mo Cdvegs V()no(}brceaL b a=x$906 N/y\am\“—

B

S

(% scanned with OKEN Scanner



Modude - 3

3> c\n\rez\/\ N=[CRrRW 3w = ’QOOY:PW\ CM ,_kb':ﬁ C‘._. ¥ =), 9
Tig = SO N/ ‘ =

gg ('\O"f‘ﬁw om%&,’w:gl"
My = q¢to xl(opox_N, S . .

= q¢so % jooox_1& .
J \ N T s llab .

l»\?{\z\cl WTOVV\KN\h a@omi" At~ 9 =35~ g
Rex 600 = Ox&oo[§?©°+£ooj £

8 YZ oo N« EAsgoox(o-loooﬁ(oobN
( EA"FQ@ [ow;zoo QOOON)

’B«f/vxcomgg V\AOW\M &)W (/ZMD) L
Moal A =

o ok € =000 x 900 —-a?xiorhd?\l ~ M

RMatD — ‘OOO\QZQOO &poxtOx 200596105 A fenina
ForE
B2 e s e
&)1\9.0\—( FO«CJLA\'&W@PD) ‘
CFat A= +|o0oN AT
¢F ab € = 4+ [oooN Al
¢F ot D= nlood —gbox (o

= —loocoN

RQA’\OQ[\\-X WW’D»&

O~ ay OO/»\)

(J“Y"?\w\ MJ Chaoy fe OYCa DI@LCIWU\&

(% scanned with OKEN Scanner



SE o R =~ 000N
Mocx B una hgw& v omenlt cCung .
g Pof\iﬁ‘o&& od;umc«;‘x’%w
A w iy c/(fxthjrf& WAl N?w b
SR ak B = tlo00~10(k-200)m o
(000 — [o% Q000 = @

N

"X = Roowamn

- fim o E = (000x2p0 ~|0X o0 x (oo = 255 (05 Nowm
2

MA’XW\,\M “’vr»)'/‘«& M'f = [1937¢ N-ni gy

Mﬁ%r/\mbw»\ M(\’ﬂ mowment My = 9, Cx (105 N- e

(% scanned with OKEN Scanner



'D:C\V\’\-Q'l"(/’\’ 0. QQL(‘(Q C‘\.\'*C\V(Qt\t’\"”.QLU\{ t‘ gut\&(‘g\-c (’_Q o CQ“\'\L)A\,(LL
‘OWCQ MW C\"“CA‘ (‘:&)\&‘.Ov\ AC(OWQ(\"\K d\‘ WAAX M fﬁ\.c'o'.—m Shve s

o) i T
b . i) A ? ' *
D= _E_rL M “”.;Q‘\LM.&\?'Q
’NTALQB 2 = ‘
. | N g \’3
=\ ¢ Q,\*Q\SN‘QS\,}%FQ\;Q £X )(‘.C\}")') @mg .

Ax?&

i\

D = 3’7.GMW‘/ o~

-A‘CQOP'(‘ chxM(Oa‘ﬂoQ tQ)OWLQJ“(‘»’ ,,-giﬁ‘,n{(r- D'-‘-"Z(OMV\:\/

(% scanned with OKEN Scanner



@

.~(> > iy qut?we kM/l (ks L\,\AQH,\ Lo é’t)ukb *Hdtbru/u b‘) JA

LU\Q Ao M Co mpregqt, (
szw\ *H,u, KQ_CONL”JQLQ Crgh f bl CM&SL\AM})
vankiail, it S e &M@A SM Qr)

“Thity U4 ,O(/\owv\ | N“'L’ SW ((T‘)

B i) s eﬁuﬁw“(\:&l/b\%ww ~base &

- S%y ‘;fx\e.s bo = E e
A ot clud fo crtion shoa a—
Q{}ow{)«%\\ow\> bad om Hee %vﬁm d\wvsirl:ikw
L&"&"L\JL gkg{i’ At ometind”

- doa~r oo (P.&): MMMXMSW
= Uxw)x

~Ooequne (1) = lfsx};/: Q. w1 d,
p P

S EoO Sl e el lianis
"~cmuhmﬁpwmbqa> CMMM@ﬂ?MthCMMkA%S&%S
=Qx bty a
—Torque ) = Rexd, = T4
3. Ehua LMHAs Te=Mc )
ﬁv*wégfjéngﬁi

4. CondiRonn orﬁﬁuaﬂg Ha

Forv Shanda~d key madetals , o allovoab(s i
Sttt s ~o cgowu,m W&W&d\f@&g e Mi
6 = o

Su‘oﬂ\'}wﬂ\\a 62, =T
W9 :Z‘@ 0)

w?o:’c'/"fu
LI -

Sbr'}o\mn,jb\u,vr,\ oha w) Qi GoL/v%fch grﬂ\p\ w C7 ‘\/LA«

(% scanned with OKEN Scanner



lp> b> %d\o«"qw oA

()\: P‘Kéo :GOOOK60:QW';7§N.\M
ARAN JAX 900

=LV LEAE N

%WA\»QQ /‘gw& F aub\é\mrg ok Hae Qi\o\,{‘,ﬁ* -'W(V\&

s vy Y = lZW""W\

a _-~_rj\/~{r = KNALG Ly _ 31%3-10’\°//

N

Dndinced sheses based o +Ha KM,& A Mreritons -

b=&mm. LL.:F?MW\ t ,{:RGMW\

Choor Sdvrees(3):

CT e Rs SRR L NP
K s Sl >
d <L x36

L

vasf/\[\/\d shrecs @2)
| e B LD O w0 B
el e i v

The Mduced siear sbeetd W 1L 00000 it doer Hopoo
A @LQO\/\quob—l 6oMPa pnd s \«(\/\I\J\MC}-& OYM/&L\
Shseth 2 €. 2.6 MY Jdoax Hian Hae alMovaal( . m‘&

13T MP o WM Kua $o) AQJ%‘_Q ;

(% scanned with OKEN Scanner



@
£ ¢ Qe

P=13kld, v =1LLO~pwm ‘T’w{(m = LMPo

~+ .
sy T o Tty = 2 MO

6-\ —_ - i \ o
€ e = \¥E MY | V) =078

> (\O’fﬂ/U\L eowms ma Hu;Q (M Q

N ~Gt§§ox10x _QS\?oxl(\ x |
‘ %—\ s 0

n> D¥oumeten- dg\_&hz\%f
My = lex‘q\x J
(e
92378 = A wdd¢on v o qy
&

D =302 =Q9mna
D Desigus o Lol

D\lo\r% L)oth = :0\0&.D+§” ;
= 0.02% 22473 = 2. Ll 4
.J*?">L(, S
SEa
Ad=0.425 725 49, ¢
i JL
TR,
Fibili=1 %
(2N »‘»0\ Si .
rDl“ | 2D%QDMV\,\
4 my\/\
Qou‘ CATCQ,L &AO\ DJ D\+2 QCQ
=064 3,95 (0.
DQ - qgmw\
’O\'&"S'\‘
N AWW L0

Dy = Q.6+ 6% (9
0, = 131. fmaum

H“‘O&V\ﬂ*ﬂ\ 222D i
L= LAx22+420 = 46. 4 mwm ,

(% scanned with OKEN Scanner



Clreck ,<) ov Abcets |
(TQT(I\«.Q_ Cc.\ﬁ)adb\& I’JC\.L(& OV\&"L\.QM d:g L)DLQ_) :

R

(g2 = Tx??me(:f%%
" 5 ‘

O = §-‘3%<"73M1’0\

A QO\‘G,Q

r\o\—%)\w_ quou ‘)cu\.q& oM &Q/Lowfg i(mgg
T JT“WD%

ok

NQ37 Tx :‘T",\A'ﬂvci‘%é\’x- (6.7
T o= L2 Mia < LMPon

~ Sage

Det\ow k« ’ - ‘
A T8 s i DHE - Madaadinein d Balvearddy
o~ A= A2 M ' ; ik

c}“\i, K\w\‘ = = C—,W\V"\
Mmcﬁ*{/\ L 2y QoA

A CU"L\Q% Lm&'— = QM

' f"’oc w{ XD
A =Sanes - axitsEE
LwlLx D Ex4AIxR2
rT)&g = L2.06< AP 2
S
%CLW&%% Kcu ::Lg—\ AME
~ @?& = 4x119300

WL D. €x4akaa
iz 86 12 < ¥4 MVe

- Sod
ST

(% scanned with OKEN Scanner



%ﬂ\
"lO 3
S “>\' ‘;"\NM F.

D=L T = 1Too~wm | v{t o.’Q;‘ N(mw\‘ Vl{)c\/.
6% = A0 N[ | €, = onmad G a oo N

Q o[ Ud\'OV\

Y5 (-l\\”ﬁk ‘{Q Jo N

;br;swhec?ud widHa (/ovw?(c\—&‘g'w_}i‘l{\ OL\Q(\A\."WW\

VLA SN J SN N ZNEVEY SR SRV
T S gl
VRN NN N \ﬁ\ h
W 7/ s are
S \\l LS

S FRNOSNI N RS

TP P

- :

B ) x

|

Hereivehs o shileltlantipepide Dbl g, <
)\LQ\C’,ng‘\ A1 &0\/\)()1/( SL\Q@{/YWG‘)?M,\ ()(WTHA e 5
2. “Thickinu r{ M o A y'mz }'
ho= 94 B xC
Dvlﬁg

= 0 ATXIF0O L) = [ o [ d
on\')r'xoﬂo' ' ‘

2, Diowmeto E(\&Vt/t‘amokw\w& (\ole
o Shwes > B g Uiy Reenada
A= 6JR % 6.2
::ém }'\\9 @,BW
= 20.9¢ de 20,23 mm
fade & shandarh Donadeis od vaved = Q9 mam
Sevdard diamador o] ok hile = 23 nan

7

C QCLLWC@ O~ COYY‘QO\Q'\/\':(M

VA

(% scanned with OKEN Scanner



2 PP
P :QT’QV T\, + ) \BP)TC\'L (J\_(‘ &

IR

£§—7ﬁ-x&-\‘©>/\ X2 \CG AN = (o) '7?\'71\/\»\

A le»‘)o

'P" fl’\"{‘)ﬂo =g, CX\\‘(-»L(O "R‘)MW\//
Celack W\(\\AMULM \ro'\LU\.L o\,A \*\/u ?wml \U"‘)Q,L Vol
proime
S0 vamivente My 5&\,\%0 ]
Malbl 12.11 WW,Y/ /=3-Y6f‘“

~£13? -
‘?E—z\)&.—axﬂﬁ\fwﬁt'\-\w\ 1
Dallk 131 ko adeiked- o WM A Ax 21 ~h6m

_C(,Qe K ﬂ*ﬂaoﬂv\r “FOJJAJL M )DQ"SM\ \&\\ob\ \(‘o\bu&

oo A )OklatLNo\Z 1L (\(owc &Q,tul"tc& :i\o(\\,'Q‘
Movv&}f\r\w\ = .Td mn;zw B T it

9. %kaué 94) oo\rwy\o&u |

(o 6(1\/10\,& vold . onre Flwtus f-ﬁ')mv\ Ml No 1. 1
‘ b = &\l,o 69 W < 0. eakao eafxlst £ mna
s OLQ/V\-CEH'\ L/{qm/\((‘_ .
VF%T CQQ wlo\}— Cﬂ\jw \’)L\}_‘jﬁ;/\,k’-' .
Longph of Shank €= bbby e sl 0
L =0T+ 041 Cx 13
L= 6L Tmm |
Pefre & Lugth L= 63 {wm Gebletis pua

9. lf\?‘dHf\"Z( COWV- \QA/’E/S
W L!V\/\'%Q]?{ —,kﬂlc-fﬁlxl((, = AV Dwawy

V4
[o. lemlH\ n\’(J Colt & Y mt
Fo =ph@y =8 x taxq0=. %%&‘Gm\\//

(% scanned with OKEN Scanner



@
AQMFS&%«\?H«
i) Sbsong Hs o’_B o~ate d Plate
p-Dheg =(82 —a12x0
=G3ToN

}‘1>9«2MSWM\ o:g W ?w? Mreda ﬂamo\‘(‘{/\
o=y >/c0‘

:Q, g‘)s-x&Arb){XU x&6

= gv;um LN
H‘>C’YML\'\/\.QS Vvt W’\QM? MMH\
l\+\ A@

~QK\§+O>@\SB Xl[lo 77280N

e EG;Q(I‘QA\Q/V\D&&

‘VL: X}MFSMV‘&)‘K e =1 62‘700 S HE AW
StemHh o Loled plale B8 -

<> b)Y ¢
Yo Y eceop st
MG'\"*[\/\/\W\M \&00\5?0\{‘% &%W“QODNW\

L PV i
Hoax Mo allovontys. Qf/uzwg[}e:,“ PO X TPy
MO\'RM O\Q m,\mtjlk TN { i e

max = Q}OH(’(;\

; Cheus 0

\/W'hto\,o SFO\U Wﬁv\ )S\OM: A%\'d’)
‘HBWQOMM $paclhyg - 2oqmne. ol
N
1y Avcen vj O vl P
A = /‘dd?L :f\/:@rjl~ 490 <8t

Ao voabsle %M({rro& D€y et
Fﬁ“nm = ,Ou(fvw x A

=q0%L90,%) = A4(78 N = 44, |8 RN

(% scanned with OKEN Scanner



3 Divek [CNTo ﬂomcﬂ J ek |
TMotod dood F o ghowed qu‘ﬂ“& —

'F&/L,

3. ’D%;Wu_&rmm Combvol it
fac,l/\*‘nvef YoM w«fs\m db\

m “QOI\U(WU’V\

S~* = AX@O';ILQ - Lix&12S =32500

MOM
M= GCKGDD

_ %ob [=
%&OOWCQML& QP/\JLO\/Y @m eoxc/\/\')’\re/h—

(2 gl ‘:XéDOXQlOH.f
c T 332500

ﬁm__ i 66Lr?

S‘ th@Ml‘ &(ruzo«f OWw Qvﬁ\ca\ﬁ 'YWJ‘
Comon” cQA\cc)\‘Q/{AQWY ondl WBW»(N\Q_SL\—QM O~

@WYML
J @ w(een)
i pm&

= Al 923

'Ff = L6R3 F

(% scanned with OKEN Scanner



Bauade o allaronite. shao~c
' LERIF = LAIDR

F=Aang
(LCRD

I fes g Fen
= V4

L 2643 l<1¢//

G> o Calemlpde I SP&&WRQCO

V= N, = Joo oM
N, 250

5¥ {DLMMNW v\hd? H\ i Q‘)m\QV\ O\/V\OQ%Y
M VH\;; ﬂ\,uv\\e{/wr "H'\ 0w ’3(\«\40'\/\ 1’)4 12 a/\/\o( ?eov-

e 20
Pressume amdle 2 g Ruly

AL Cvomae Clay J) ”P\'eodhom %ﬁ:ymg 47 <M1W>

AL unne w\ﬂoUu,w\ thocl aMol Ot IOYAOUYJ O(MJ\} dw»,J
Q{/fviurﬁmc}\oﬂr C = [Pkt ]y, [2 DHR B ME

OMOV\ 'Y\'\O\';‘Q/Y\O\Q CA (:';3&/.13’"
By, = 4k® ~S1O M fa

|~m~1000.\4529\\ Ax

- S
gD 2 et

a4 = O(."bd}lj = Oet'("‘\aol = o(,([*%l‘)
2 2 TS

lco :Q.(\LT)&,
S

A\O\, =64mm A, =26 M
pébv\)}& WY\V\(‘eD\Q}‘O’*“”,( QOOF‘D '«/O\/’\/\OLQA"“Q &L’Qr}w\

(% scanned with OKEN Scanner



2

(3 JOQMJ%\'(\ Hoe wreaker mombonr M])AWY'»L\

oAsume 2, =30 §
NG, “Axia:go

9.z 0%y OQ\Qfo(TLr 1L = 0. 0%
2 w

Yy, = o0 =0 UL =0.S(—~0918 — o, l42¢
2_): gQ

(o Lelock He e madeded Gy o 6y,
Soo® - 1oRY =65, x Ot
65, =320 OB N [mu .
From Aabl 22702, Lol Baemss o b e o
~alue o*ﬁ MW\“D&V\,U\/Y&\/— > 38R0, OXN/MM\

Henee telech SAezes0, H—f’am!lwé) \:\,& OQT o %(W

'«6;,, =25 q NIMM“’

TM%imgv\r\eo\kw membsov A
Bokudnn | 2 Ny [ Gy | Romanrty
CIEEN ( L£»0 D.lo& §‘L,,.IQ(

C,(}ZW 299 O\”-g?..é S\Lhoéf}\/\/fj\k&/\"|i

A %(j?/ 3 ‘au’wf oA ’H\i V\/‘Qé\kefv rambbon,

Mwe Qs 9w ehowld b bated o r&w«v

1) Desiqun
) ()\M\M&Q Qoad
fl = § g0 x(ooxN(
My
= Qffoxi000x Pl
M

(% scanned with OKEN Scanner



@
Gow@wﬁag) Joota Joad G:E weabor nembion

Eh — gTTo%(odoxN (¢ - AQfso x(ooox P

Ny Rl ol

A wome medhiom ok amd &~10 Lvs OhM)N\ por o\m/&
Hom (]‘a\ak;_ Q.33 %ﬂu(gacjvﬂf Ce = [ 37 l

Pryel orvele “m&“w, % %@M S 25 2 1 gim

. "L‘n“ol

f, = a®ox(o00 IR el goﬁ.m(\l//
QTOXx 18

D@w%&dwo Jooth doad rﬁ’ww\ L 3 @;7\,(0\%09\'
s bRy
GWKQ &ooﬁ\ Jloo\&a:( wea ko ot 0!
o= Qm\bxﬁvyﬁv
Fac vwidte b= 3Am.do kR~ o Afac b £ 19,50

Q,Jicf\ e OV Eoer ol AN p= A

YW, = 0 (S —0. bt p gl - 6,418  =0:(SL-0.Udm
2 : T oo "D?Yé

X Sa =

= OV Y ~ 2T 2RI
Mo an ’P%ob\ lf\x ~eloe u‘f wea Ko mym[é,e,\

N, = WJ)L”L Py

ARATGATS L 3.9¢ mfe

Co, 000 / Lovoo v/ ¢
\rdou'h\( z%%%ov ;-Cv': SR e Q‘JRQZ,
‘ i RANE TR AN '
(e 2.0
@il all #e valuos dn Anls equabion
gos>. 21 = RIDUN) (0119 ~13,562 167 R

. o (odaay)
Tv4338 = O‘fS‘er""\?,.QQ'LgN(‘DFJY\;\J

n MmE = 0.02313m> S q,1

(% scanned with OKEN Scanner



Gaod 1o
Clock m =23 mm
| ¢.39¢5< 1.3
muww_,u_

T'Y)os.,Q Q!
Celeck YA = LV\AM

m CoS a0 mu @mlql)ft
Modmle ™M = Lmmm
0D Uk foe LAved

Allovoon e theis &xp = (65, Gu )= 200% 0403k
_,\“7‘\,02 N/Mrv\

aQMCzaQ Lheets G g = @3 v} by i

= QOKU X\

- (0% (0:151~2: 5820 6 3.4) i L()

[L{ 70 N/MM// L35S 5 2]
_QC\CQ. CG:)')C}VD'\’\O{ = @Z;C\/>quow

Desl D)l/\ SV Q_&o‘ffe,

Mol wi = /MM//

N Dimerttjong Y
Ol.M,QL m = -’-{MM

muw\duf\ L>"\Ow\ (ox)k = Qvorvw\
Noo'énl-{,c}"{’\ owgﬁxonz~ &l w6l e
L(
NT\L) O’()“«LC,L}'{\ SEaN &QWZ &

o
Cornde Ratnce  a = (60 nim
 Addeondrom b = | mo= Ik = Lam

Dedand win L\&~IQQM\12SX9~SMM
wmw&o@e@ﬁ N2 9z Axh = B |
Totnd depHh b= 2280 = 8204 = Qrum

(% scanned with OKEN Scanner



G2

Q)\ob"y‘t/\"}‘[«\,'(tkmtm 3= _71\(9’%‘- = Axl 2 (0. 3823 mn,
. i »

.Q.> tlx\,(’ Cl:\:.\'\&

&) Dymamic Jood
Fa= f AV (Fetbe)
:)mem}&&Lc
;M@WMQ doot Joad F f, = ‘FL = Q08D , RIN
MLCU/\D Yoh Movs Wioc\}\& N =182 M[&
Fae vk e 2o e
Dynamic &oa&/ﬁacfmv |
¢ Ul 2T M(Mm

¥ Fd = gos Y e T O 8’0;5‘5‘;'@ -FAbx"\hsj
)% 338Vt oSO &)y Lox (4L

I:) Whea ¢ roi.qé) |
A= Abgr

Qa)\O%CAW @“ 329\ — O?XG4 :[ G
>+z, 6 4—@1(

AN &o(lw&uwlu\ g > g:\d
dbae = o o
gAxL‘oxl.ex(-;lzgz{a\r' |
kixg- 'zgj‘w( ”

_gw.;gace_ LLM&QMQ:{ ,:‘orv Y(\M\m/\ = 400 BHAN
-gkm{-go(ac Lw\onwrj A<e>-’ %uw = /7J\D ar N

(% scanned with OKEN Scanner



"?> C\\‘\rw\ﬂ Ping = KCYW W, = SQOIOYPM‘ @:340

2 =80 A TEL
T ton maderitad —0. L. C yaeate d ! QMW ~fl’(,\¢&l\c‘mo'l,¢ &)

—

Ny 2,

\f“eehc)}xamr\\'o Y= Ny =2, :&1

»

Speed MY)LT—_YL\_:..ngOO — R00¥pm
peed o 4 =i P
Ne. w:EJ—cuU\ov\ zza«r >4 lz Zrmzn~80

u/br([owo\j,kt L&t Lo O~[j‘/-(,\,v\/\¥}reo&~eo¢\
= 69.6 Mba_ = 63,6 M/wm>

Agh e €. 6,2 30

@5wa},\“wlh0\o~(’ Feotn.
L s
’ Co?’?
" fomaa N v ne. f{"f‘cm"t\ °V\/y[\'\JO’V\
DE R IO Gy
6099 (oo :‘Lé« '

P e onads Y\u\a‘(’ Jeetn ou g,w\/

2, = ’23’ = _&o - (lo. 1R
éoﬁp Co? 6

-

HgSwme Presiunc -t Has yormal ?(W
A ~ Q0 FMUA-LI:
Aoty Aovea C/PDY o QD wl JZ,Q,])'H\. ’
/ﬁ ‘j :fO (S - /f

\I

Ror fMion Y, ~olrl4 0. 412" = 0.6k~ Oclti~ofaos
PLN Ny

o %;4./ \h:o\(w 0% _ 0.1y ~O“11&V:0\|4m
Av 1{0,(&

(% scanned with OKEN Scanner



&>
(.DOQMM"& Hie wreaker nemtbon

O

\QMU,JM o s .f Y 5 Y Resmonles ’

N/ mm

} ?('\’\AOV\ éﬁg 0.1908% 'g._l,.o") J

\/je’a-fv 31 \O‘MQ 4,$16; W akey

Za 6:,,‘-3,,4 LN jﬂm Y| wmf’»w\wm olbg}c?v\
Showld be based o0 &{M

rOwaw
M%W_RAQ dootn ‘Qoaﬂ
F_}; = qrs\OX'ODDNCJ
wn~e ,
” G\w«@mst‘two "’VOM\ J,Do\ci 04 'J’L\,LMALM wv\mtaw RAM
o= °L£'§‘D><1000(}~LC,5 ~ qiTox|000NE
*7-» M~ : : 'Y"v o
IARAEN C?TCQ}_‘WCUW"UZ{ ?rea,( :
=t = R2a o My B0 A o,
- &OOJ)Z S Clordb

A7 m&a@wm ,fzkoch and 8 10 hount JLM‘j P a(mx
Froma Oable | Qche_,-{acLov i =1 f

R ﬁmx(oooxlfx!.-s‘ iy 603&“(‘8 (,)
2o o x Lh Trp Mn

L

b) Loroly ea)vw\kov\,:gw W{Sﬂﬁ rf\ooH«.Jomﬂﬁ
Fi= Sy pe oS Boaiibubypnle = Clypabor gt

k o ?n>
Coo Cwo r oo Cos 3

Shve qee va e Weaker nuloor

: F.{-\_: S;;bjﬁ,q)n CV
i e
—A{Jum Lo and L&Lfn\ca-g—r'ow\ Lu{‘?{'lft?wlwl—\,!:m.\ytcko»\
b )Cwm Ja bl
P gl <790
'!70.#\175 Yo P

(% scanned with OKEN Scanner



r.e . 'ZFMV\ <. B < Q@V\Av\

S P QmP
S}LQ.M‘.F L) 10 mn '
= B1)[omn) (o, MD)QMA)‘CV =\ S W kY — (i)
log 87

gﬁm;\m& equ () &G)-

N2, ToOwm, K= 60288

Mn
N’B \:v = SB- ‘
Meaun pi Wb J0nn e °°"\§ o:£ tea her mmﬂbw
o= Fdns = Amazns = Aima ROX RO = 2988wy M
60000 gDDOOCo&]} £ 0000 X Cosr-6

Tl

Q,Q/Q.GC)'WOCQ/A«LL W = Cran (Q»QJJC/&_QJ—MAM& V\A@M.-#Ww\

Dable Neo 2.2

=3 WDL&QKA” 1%, 6ha m/s

M;myuiad‘vﬁ( k,=_6 ‘Q VM<30M{ge¢‘). :

Q""\/m

= 6 T Ov43 K
G 1R, G ;

Nova, ({ww\ e(iuaHOV\ 6,()
| @33Q\943?)> $3.17]
28.417§< LG
" Not Gdakle
Tt : 2 3
Cco.xc% MOM M. = G mn
Y = Z'WQ%L\XQ = d2.27104 M/g,z(,
\/C/(Ocihi,éac;‘ov kv:(\/ —Lae dovce \/M>QDM/Q<C_

S6t N

=1 S g =2 0vSh9
C.6+\22.2) 7

Fom c7u(ul\
&> (o §41)>§37(
T 8 i S L A

(% scanned with OKEN Scanner



eV
FHenee Suwidalle
Ao Nomeal wodinke m, =6y

) C lheclk ,.ifo—r')’o\ﬂ Shred

Allorable trecs 65, = 6Ky = 30x0:El = 1673

; : e
(_?/mco/uucliﬂlar(i G&J :@;—Lkv>n\¢a: Ft,/Cv, by Q‘ggg

bya

— GO35 &R (78 =
L é >X =7«63N(MM'L
A g _
Qox@) ©:14¢7) (ﬁx 6)

Cna (Sur®udn < (6o ¥y Hhe dign i .ca.lp.
Afo u%o~oQLrﬁo0\N§}d) Hee b’*‘f’a‘ka o:{%ew Ao oML dune o
bondMg , e boecon g(}y,;n(?% ehoulel mone Hhoon Hee
E{%eck\\«t ,()a\c@— 'Fc«‘:‘ Fia Cemo Bl sani i G almacﬁ,y

>

Ky kv contidintd
:@bgﬁ‘C‘Zé) — 12 C6.022 N

QGGMIM‘—L\ g:g rvea ke MMV\LDW |
Fpo= 8.byapn = EDEx)R DA gy o
ol el

1. 55
Fiap ’C&éf
Rt TN T AT T S, R
Fegs (€ $6.037%

SThiz oQ,ZU&’»\ s Sakssdac il e Ho e d cdam Ol Aavmad
J?(owz,a, J&owM be ﬁﬁv—mo b
L. Weovmad modinde W, = bmm

i)"l> D(\’WHOM
Module vim wovmal P\w W, = bmn

Cou \3 Cos2rb

M'DM \.«i/*’\OUClM.C!Y‘A/o P‘am ™y = MaA — 6 — G.6OSbmm

(% scanned with OKEN Scanner



Face width b = [0mn = (076 = Gom,

an\ e WMV} [ :ﬂ_x(' L= /l‘)v Y p
(o ]‘1 Chnanb

Smoce ‘o> Ly Qm{._
Novmal fPHc-lA Do Ata e Nyl =L S mm
%Mi&ﬁqﬂ'h},« Py = T omy A %6, 66 D01, nam
Vikede d‘r'C/QJ*'CQA‘Du‘@MRﬂ;( (7 Mion

A\ = MWQ(‘ [ GX 20 f'?’5~¥vwm
Cos P Losb

Pitet oavcle dhamedev O;C %e v

A= Ma2s & 6x80 = &z.l,mm
CO.SP 635’)6
Ly CQ/V\_‘LU‘( OQ)JWQ)\. o = CQ. :;“&')‘. ,':‘1\ 3:’:";:‘:":_5}_(:( = 2_:;3,“)‘§"p4r4//
Foe Presiun Angls- R0 ,{)V\L qu,],\,l,\ dnvolute Sc/uimm
Addpndim ho's [ma s %6 s 6mm -

D(CQ(MCQ/‘—“’V\ L|-(~ ’.)QMA )2‘)«6';)(’\'\”\
\,QL\DLQ&.QFQI‘L\ "/\_: Q'Qrmﬂ: «?,«&fxé: 12: € mna

OQ&MQMCQ (& O~9~.9~V\4y\‘= O*Qq‘)‘\g =, ’Q S‘-'/MV\'\
(oot “Hateknes ¢ = %mh :2% = Db ICmim
Wokthg deppbn W s 9, = 946 = 19 mm

Ouwlside oy Aaé&u«clu% ervele Aranned Wﬁ’c q)(‘wo«,
Aoy = A +2ha
= 133 80X = (4T, Sum

Addindion tincle diamedin q
Ay, = digH-dba;
= S34+Ax6 = Thbmm
oot pv dedeomdion eivcds diomedr o,f phndor~
d{;cl( —QL\%
=123.0= 9% C = 18.Coam
floot o Aeden dm Covede A a e den ﬂ et
51{5 =d, ""N ?
=530 = a%iE

= &lﬂMm//

(% scanned with OKEN Scanner



L)
!VB Check
o) Db,kuwc /(oawof)\,d
ACCMM r)*o 'ZL(C[‘“%,LMJ o(rwx},o»,\

\TAWWML LQOD\CQ Q Fl; b Q'Vry\(ﬁ o LDODS p. d)(A‘MP

B S S,

21V + \/7} o+ bO/mp

For Vi = QL. 37 Ohm/s
Eror .g = 0.0\ Cram

C = ||g.0&HN)mm ‘ |
£ pooe+;z,x‘&a..zvot,[,‘boM4o'xug.ow,com]4oszc
91 22:270h +\[\00a+60 % |18:08Y oLTIE

a4 = 6'15'1'-’3.37\/

b) Wweon Jo od
Acro«vﬁﬂ\,ﬂ do &HQ(‘M‘K‘«M\-( equa‘)‘#om o

veo~Joad s e
(o R
&LL» o b ,:(o\ckbr Qi &2.,_\}'; (1t 95, = Qx&0 ~ |, ¢
Ry IR PR [ LRI PO RO

Fq)v .Cﬂkfﬁ-fie.,M‘?V\
>

CO?P

32, CxGox Lox K S 6185 2Y
loc e ‘

ks 00288 Nnl™

o 20° D omd K> 0:28% Nfuwt®
K‘M’fﬂu howdrnids w)pm,(,,“ Qooryu\l

; _CW,{m_e%Mcdnu/i ovg,r‘ = CORKN

(% scanned with OKEN Scanner



g> el\"\rt/V\ dotes

'Y*uswrc owwg)(m,cpz,;)&
QL\M{{ Mz,l} = 0.
\mtwklw&o,stq:,
f?mo\,\—m#—u,gf,—=' 20
Ger~ deoth, 2"3 ~ RO
Porvver houtsnolde d |, P Lok W

S'SLE_QCQ 0:6 ?MOV\ ; NF’ :730\,})“‘
Madanioll
Pihion » £30 cheal (wat heated)
_c]em\\. (‘af)*jle,qf‘ (O’.).'/-C Unheate c() '

'y Detormiaion of Piteh Cone amgles
%a""gr = 2t s 0N
R R o
8 = 1s04

0q= 98- 104"
832 Do
‘2>To~rc\\,xﬂ— on Phion - o
e o, TP ;—_‘?ﬁ‘oxlﬂ;
N 720
T = L8208 Nomm = T20 500 Nomm

3> (I\Mglﬂ\)*“’q "!-OO'HA ._Dop‘&
R =T
_"—'F |
Con e aed,g m2p = Jom
Basdx 1 3000

2 OVWAL

&: (30 CO
: ™

(% scanned with OKEN Scanner



4) Lewols Fova Factov

Eov 38" FDT

= 0. (54 - 09 1L
J 2

Fo~ J?M'OV\
b \‘j)—_O\[S‘H"O~q(2—
‘ 20

\jF:: O.IOQL(
§> Cowne Astnnae ’ v
L = M/j’\f'zp —\~Zj |
— Y"\/ ,JCLD)L{-CZ")”
2
RN
Azsumﬂ‘gau P\s\\old—(,\

"Q':lOM

Chaeck
paiss

10m < 120 wa

6 Rean JdmszH\
= @kTMjQi%J :
|-b, = | ~1om = 057
< L] @ 2
74’f(0wo\ Lle (e 14 ///ow L\,aal’";\rtocf*(’(ﬁ raR
6y = R0o0M¥Pa.
é%LJJ\‘)K%/
¢2050 = goo((em)(Fw) gﬁ“)@ﬂm

YW\

Sl
(% scanned with OKEN Scanner




2 (s Dowaentiores
Nikeh ditamatenn
Ar,-.-m 90 = |90 mim
dﬂ r BOn = Lgowmm
Face WidHa

(or.(OM'Z’- 60 mrn

Cove J,\‘A'\OW\LA—
L= 418 %n = L), Limam

Pith cone am.zgu
8y = tnon’

Q;vn%'

Z> Wewj)rongxf"\
e
Fw':Ar,’o B
) =229 — |60 =[.4
Rpt2g00 02
Fovr Sdeol =€ beol combMatgom
}Q 1 } rl/mmq’

Fuo =10 x Gox-1.6
Fu= 152 0N

(¥ scanned with OKEN Scanner



(23)
a5 o) ouWH o lf;\qwﬂ\“m«_

Contid e~ o ve~Read chaft W"*o\; wn o guide Leay
P+ aJSLLw& Hiok Haw (vaﬂf\%w% ! (a 3y (\Mg
D Car~vier a $~all JlOG\A{ :

W) T et o i mmywkﬁmot Lot o]

“BTL\L end Lakm% 9y CO'W\\T\L A \'\L%{Q@s'ulf\:(a,

R R o SR o on LR TR

DT ouend Sovolves o L\)%XA peeds

V‘)‘Th L-)CO\JY(\kﬁ LA oowm&:;&ﬂk : P“”‘ e
S g ol
o

N R

s

~

.

lit A= diametor of Jormal o thalb-
C\:(D\'OLW‘M cleoram e
by :*iv]‘aucQ % f/t@gl* v Jowmal Ly v g
- fm = i =
L = M\J?H\o:( gcﬂ’v{\mﬁ
% :c/d = danedyal dz‘owmu oo,
Vzt\ffs(,ogé\\xo:gol‘l% Vouy .J
X ;Mod)\& = MANTE W&QV\! M/j
o (6 O Lot i
o~ Cletss -2 EV R Pdn = ;UVA‘_’I‘”\

Ly I
WV late boyeat A =N

s FD\«CX_ !C :rT'A-.: (QWOQ‘Q v\‘ )Q\\AL) = 97(1&02?1‘&’]. L
& s i

(]\ovT,.a_ M_{,-:_ r:o'rc&'x TD\CQELL,L = f:_%_ = QAJZO\’V\',:Q.L i
; 5 F3

——Ch

(% scanned with OKEN Scanner



VoMp = AT V- L, Y i L’w'lvl. L
D v
vab’- Mf Q{Wl__ Vol’un—{. U = Fncl*{o-q 6

=PA=PNld=load’
P fé/zmkg?mswwrx{/

ST S é?Lco)_«i_ £2 ~———-Q.)
Fa}wm\% )¢ 2 o g
M ELd). o = w‘aw.ﬂ.u o
Co bf‘f"/‘w ’Y\LHOV\

‘“@—M

This ec]uq’?\ovx U Ca.uzo( ‘Pc,}w({ e‘?u,\r}yo,, 2

S

Q>b> Cuvov\ 'D GOOMW\ ZRBOOMM,Q 25?("’ ’N lﬂCl/\’
"\ 'MOpr\ W, = Zlo R ‘&OHG’A

N | e
lha)é\ : )
i: a—=|ma=]oooms

h"fﬂw" Fantmitded My =A5TOYX lOOOX 7\/

_%croylooox | = 17‘8°IY8.3} N ~min
"0

M&O, M{" P £
T )9gaTR .23 < Fx300

\Mawd(wo ;S)Ovc,o- F=663.9N

205%
&0 b 4° = BEQ LR 74':14%% H =02

(% scanned with OKEN Scanner



Cone Cro YTW‘&'RO«A, acf»\a’(\\/@ O~ C o
F = ro

4 = GG’] (9 )(/(OO
e o0 o® -&lrﬂl“
Tov cCLo YD”‘&’)‘{OM ] ac‘ﬂvfo('/'a’\a ,-{Moz

= FBJ:’[ &R(Q ]
' o~ eMT

:Cé;.ﬁ—xboo (249 «;28;.21\(
2,248 — | i

H=X=A
,.‘ . FMM = 383\3 N

COM\ch A \.O_J-N‘C/*” 0s oo CM)\L'—V"’—" Moé
+He ‘H,::@‘X(Ii T ov 1.,_, vvm\x/\%buw\ IQMOo mam

Mg = G & —IBE&BiRsiciiol- 222200

W [/lDWC, My ::_6_\5‘” \ADI/\»M{ T= {911'\43 = B|Q[9|)3: §7\9:l’

T (4 <’, | L IBL "3\
cn?—_tfl_\_:_z_g_'_ :ffb,
7. 2 ,
222300 goilh . L J1la5an
22 Lk . Sh, | 7
|~

%C(L| (/\)WH\ (‘ waw b,ilg—mw\
Tk UwaW M(CL«TMM//

(% scanned with OKEN Scanner



fo. “> Mﬂm‘a‘jvxm’c Thuovy o Lupvication

FPW c.f‘ \.QMLY\‘(DLJ\’VV* G‘*«)ck,{i lm)uls VUALﬂfca"ﬁow Hoo

"’V\Rﬂ'\“‘ﬂ' L O Com)';u-‘f ‘(flfm 0{ J/,{WCWVJ 'ﬁ&hr,/xﬁ/,m, g
.Sw':%mw oj{ P}w‘dﬁ«ﬂzg amd 1beariu b

Roundarmy dubricadson @G m ,f.'lm) n Hrs by wobure mackd
Jo W)ﬂ_,o wv\,"}“ﬁ(/ﬁ— Lown Comilmes petur wid wo . P P
.}/LM‘ uf & -C,Obe\«uowb f\lfrv’u,&(,v%» ad‘fov“ L:L‘}'WW»W
100 Ma'}tm‘c\h , ot Canan o,dfb‘j(omq,d rwﬂofr gk
cd‘;,mzmkom of heat™

rTlu D\C’*’(OV\ & J,ul'rﬁ‘cm..J(‘ W o rI}'pu/\ joufrna,é low/(ﬂ\@
accwmﬂf\g&o hjmohjnmwmma Ny 24 Lelows,

When Fhe Jowmal W ad veal, 1+ comes dm condackioids

W be o \ﬁowﬁt‘ "PQM‘ P JLMW o sl
SLMJ)«DQ sthee alboonve |, ol Ui ,-‘Ib(cot w g ju’sm‘wrf
oy Hhown C{lci o . v v

W b Hae é{{}t t‘w-of‘od—d i GOMJV\’LUY dDCle'LQ J)WC}(M ak
Lhovom i ({) (=) Belovo oy vF 4-04544 Fo rove above is

M&M’S;%\FJOM‘ @? tontact Wil rMove do P,- A Ho SFQM

a__(t— Irvearer it canvies FHax ol Lidh V-
oide Space A oy

U M el e ook i ond %'(LWCL W/im&

(% scanned with OKEN Scanner



&5

vohew du Speed v k\gl/wf, i Prrestuine %KA g-\,\chN“rfv Convy L‘
Shr el L ]Oumav]- Tham, e ct 10 Sadal N madal
Contack, bubdha sheft Ju suppoted b&éw oll, b,emﬁ
nenes b b e bacon Swadace Afow’Po b P on e
='1<{ e as gharmn (-“a\(\;)fﬂ\b Pof\\)‘d{ mem'{uﬁ;&
f}}rﬂ&ww_ amd '}ms'\kov\ 44 Hr &h&{l’ bt (U be Ay oo U

A

o
: Y oS
\
N

I

- Winder s abeve tondiBismg Hu flaidfrichon v doe dudnica
: QJSW“’&R}“—ROQ"‘DW S\A\A{\\%({’Y\CHOV\ WWAMJOMVIQJ M&l
vH,\LW(\\_%r 3 ﬁs&%abm &a\ow—( Mo tdoal NS oo o% (pressunc
Hr

b s CoRve "ef"lMJMWoU&J ound aial o How.

YA o{)% 3o vnﬂw'qd‘é‘rv%ﬁ Eéf{ﬁrﬁc,Huw\ w"ﬂ"’r\ 4’,];,&04 rg
%4‘&’*\'0'\4. g Skt s i

B ) o opond votaNouw Ui NI Hiom o CV‘:‘HQQ,O\ volue ,GLQI)(,MA
:lé{ o Lo ?jzadlq J)Abv?mNo\ MA i ace ﬂahfl»\,c/omvhl-e
o ; ! 2 ) ,
0‘(;!;0\3\{07\ Hax &‘wﬁng by a il ua Mo(flosglb(,ﬂ,
ﬁoo 30me m&oaéerbuT e Cowtact
m];wku o~ *umwvﬁgaw%; P S o e
undorg bt ahar

(% scanned with OKEN Scanner



[o\>\_)> Civen' L =78mm =0.07Cm A =78 mm =~ 0,015 pn

W alakN = 12x10N ;vx“(KbO“f,})M, A/L:looo

\_{,n 10'3\ V’[-OOIPM :
Fu“\loufnzd

¥

Lol
"‘i%_gowww»ﬁ{\d& Mmlow

Qom%oloq by .Q M :

@QO\/‘% pressune P= W o \2)4:02 caf¥ l@lx[béN/Mq'

L 0018 xp. 008
|

&yu&dr\v}u e m 2 (Roo :_é‘() |
&go \

co A ’ |
{-".Q- ,Q :V’O\OY‘XSO _,’_-‘ L: O\“( OGQ&; o '-\
; 2. 132 x 106 (OP 7 ‘*'
. Somw%doﬂmm@w §= 0466285 ™ “ =
b) Co- “H)Cw r'{)’“QJN'OV\B Me kee -éc]uqd*fo*vx
Lo- c{,f.c»u«l 6({%&“0\& = ka@_}&\r X(O ,_f_AH v
w\«w }cA G xlO (:(or(&»of JO(MVLAQ L.xw/’rﬂma

Al = 0o >

R (\QY\HO>QO'X30> Blo’m_f_o.oo'),

fﬁzxmé

= Lp22%103

9) +ua+

B mlecé
A5 f ;;WM LLoUv

G, “u,o_?,xpo)(:) fzzxw x 00 X0 007S‘>

& o

M& &3\54%1> ical Engineering
Dv : , . KLS Vishwanathrao Desnpantie
-~ " Instuyte of Technoivgy

Haliyar-581 32:3

(% scanned with OKEN Scanner



