Government College of Engineering and Research,
Avasari(Khurd)

Department: Mechanical Engineering

Learning Resource Material (LRM)

Name of the course: Mechanical System Design Course Code: 402048

Name of the faculty: J. M. Arackal Class: BE(Mech)

SYLLABUS(5)

Unit S: Design of 1.C. Engine Components

Introduction to selection of material for I. C. engine components, Design of cylinder and cylinder head,
construction of cylinder liners, design of piston and piston-pins, piston rings, design of connecting rod.
Design of crank-shaft and crank-pin,



Lecture Plan format:

Name of the course: Mechanical System Design Course Code 402048

Name of the faculty: J. M. Arackal Class: BE(Mech)
Unit No  Lecture No. Topics to be covered Text/Reference
Book/ Web
Reference
UNIT 5
Introduction to selection of material for I. C.
S 1 engine components 1,2
5 5 Design of cylinder and cylinder head, 1,2
5 3 Construction of cylinder liners 1,2
5 Problem session on Design of cylinder and 1,2
4 cylinder head
5 Problem session on Design of cylinder and 1,2
S cylinder head
5 6 Piston rings, Design of connecting rod. 1,2
5 . Design of piston and piston-pins 1,2
5 g Piston rings, Thermal Analysis 1,2

List of Text Books /Reference Books/ Web Reference
1-Bhandari V.B. —Design of Machine Elements|, Tata McGraw Hill Pub. Co. Ltd.
2-R.K. Jain- Machine Design, Khanna Publishers

3-Johnson R.C., —Mechanical Design Synthesis with Optimization Applicationsl, Von Nostrand
Reynold Pub



| Gt . |
_ ngtho@\ 2 CV%;{”LZTEQ?IW

Twb fon oo 3

~ Refatn  wWos king 1oy |
- SU{‘CLQ L la 'PBhsa»f. | o

Cylinds  ha o bo Cooled T,
-i{f‘h Coofo.cp — _]P,‘n) —> Scoofu- £ m 7

wates Coolad, e ’/)/\me s oup

bn small enging 4 CY [t

4n va\g,e.--wamblj_du \

Aa{uow!{-&% o—f Cdrbm
_ Canbe vapleed _—

—~ L= wWeor ¥H .
a[lonen LOhg;‘éanoﬁ LK Pﬁn-.iro)

— o luIo E—jm C’J (il"hl1 . we".{- [_‘_"m'
/ 2 P TN |
D)ﬁ ; Mn f‘_h.f’ wnﬂ' ock .”\"\:.\?Wl_'jf L t-.u@x
| 1;'\\'!\3‘"" Nl | YV ey
| ¢ \U:: N[ \
1;\ X : | s =
g /\ }_\L‘{,L--—-—;d—‘i
s —
Y‘OP-Q)"“\’“’ \b{ mj; \
'Dasi%qbfp ?L'n,w : O*U/i""
calindn & " gha Gt
. wn‘fns:f-aﬂcl %MQQ i ol
H\SFCH\C[ b : ey NI |
— dw to pls
RoysH v oS

o " iwgwo"(j ct  Canini .{)u\(]aﬂjf‘.’)"

s : P M C+ }_J,ﬁ t

- ’@%“ufﬂcwm M 1{ @Nj
oy

c
i ¢ ’LL‘; Cd &’\"‘Lj

Scanned with CamScanner



Pl — .ﬁnna.%
rp= 8P
TP — 5nch¢<}l@15ﬁ POLUQ)) CC‘*L;;)
P Brab PO o flicient, (08 Y
D c Nan | JM Miory 0
WIPH ?@_f_&ﬁx £y [%ﬁ[ Wmtjl;jj
"= N(ﬁofo’),—-‘;) / gr&mﬁdhﬂ/
poe JE 0% G=bl
" A Sp
e Qﬂ?ngmﬁﬂgdxaﬁ@/m
v = 1o n .
S Cr‘os‘ii?cﬂfmd/é A C:;— DQ% J}_SJ'
Py oes (2B foszc?’w?l); »
L £ Al Qumy
rr'}z Jorgih O{ ﬁrmc%%ﬂo%ﬂ A
+ho ’Q'/anth’d/f ﬂ [i - Qmj"lh U]ﬂrdﬁﬂd&}

Mbﬁiﬂ:’

aThickris © T 0 < C CEngve Yl G
% ”muqhmV“” ﬁ“h%%fiﬂ
DOJ}' Y’M L‘Og 4 |

fm
= C8
s hoo pﬂ‘wjj

Pm AY =
é Ci

(g aﬂow@/”wcn )

Scanned with CamScanner



N d@.

_- ‘)WQOJOMF SPQCC“V/)['% 2
Povay =10 (P )
W) 6l= of = Suk
£G).

\11)+ g2 = 3% %0 | Nymw"'"[/%tsw/m%

v) Reboun C{HMQ - aoﬂo{)r)ﬂfonqi
ot gh(‘(l&’mﬁ O e L aboye That.

soqund Lo wthbfend AMOXIMYm)
%EA PARsIUAL S 1S e %M%h nds,

&

f

-

Scanned with CamScanner



l ®) “The cé,ﬂhcﬁ% Prand ?l a ,(Pau)z gtren. urdd (D)
g e /QIM Yoof[caw:”\gg %?Qu;-f!tuﬂfb@
Bsalky poway = 3.75 kK, W -

S’P.a.o.ri = Jodoxp

Pl e i i w03

= 8o,

Dettrmine o he bo’u_ ,Qﬁ,g,@ﬂ, of +he %ﬁmc@,

AY, we houe

TP= Pmoﬂbm3ﬂ.
go. (léw)
e ha’“‘ Pm.-:o-as.

-

N= _%.- C4—S)_ = h= lovo

o |

-—

=~ 50‘0,

%. —~ |6 (A55w4) ity ﬁ:-‘I'SD f‘ é‘:-'glw‘?/h%

{ Sttoke
A= 7}__ DQ'/ 'qu’a“ ‘n .
B?

i I”P_
03 = —Z_;P Tp—= 4-63kW.

\ ?Jaﬂ tnQS

4,69 = ©36 x (1L5DX T ¢p* ¥ 500 i

4 xboxrew)-

D= TIa m m.

{ = 1spll-= [6&8mm ( lomgth of ST ro¥e ]
L= dongih of e cylinder = 11554

L= 194 mw

Scanned with CamScanner



( S+
=5 ph s
Potssons bc‘ﬂ"'aﬁ = . kyu—a'-d”’]' C cﬂf—bwﬂl/
Dotermive +he '{';"O‘C’ | YVLJL
ha
Also caleude +£ /on9;+uJWa.ﬂ IR YISYY
Cc\SHCeIM
C:\ 4he < cJ?.Uz
Awy) fnom {—ab@. 25|
#o}\ b = 1'6%
c= 4

&
g 900 _ Ao N/mw™.
02‘ - & ,—-—‘E"—
L = 2+5% |59 +4 — |0Sbmm X2[2"77
.- _——-—-‘"-—"‘—-—‘- .
or 4 O
_Appohwﬂ =t ;
. 150 . 3 |.ga M/ mm>
& — Pn D = 35X =N
—— ' 2 B2~
2L ) //Da:" p+24
Sp= Prmen D7 o 35S T niserndsy
( Do™—P7 (114> 150"]

o@'-;_ [0 13 N e

'______,_,_.-———-—'_'_"'

o Scanned With CamScanner



.
< de—umag

= 2l Be _ 025 Clo-B]
(O;Lo_'f_: 1935 M/t wi™

C(ﬁ)ml_ = O{l(-—u b,
e LN 0‘25_(21'89’)

———

_ s vlne

35w 145 + B = [2 M)A

Op)

Scanned with CamScannér



e =
2 P

208 N/mm

e.2) — (025X 214 )

2.93 NM/mni

Scanned with CamScanner



!

Ve e |
JT?Eﬁﬂ‘ﬂoQC%ncﬂvzi the Joun oteel, 3
clizsel thl"n_a_ Oy 158, wm - The" wic xi M%CA:{
':PM T ol tha i o~
35 MPy . The oglnds, ead b maole of GowCE.
EG 200 (Su = 200N ms*) X the }ﬂos S 5

Do tosymine  +he thickes of the Cgﬁvﬂ‘i‘}z o

gtuds ax waed o f{‘x +he %
,OLJLO.OP' to +he C?ﬂ,/ﬂ&ﬂ)z 2 Ob+mc(}__ 250"
p’*oo10 dome. Cﬂn-ed Jone. made of 559 Cei N
[ Sy+ =250 Nfmw) g feg =
i) no o;/ 5+U<JQ$'

() ‘nomfﬂoﬂ d'a of ctuds

= 40 /\//m*yjl-

f“k-—_——f |7 9 (35;,‘2-’871)797

o tvd )
mn = 0.010tf <353 5 6 =2
002D+ 4 — 7.

mayxy =
= . T D2, )
nee due f‘ogﬂ-b DYLLM Lse 'Pmmﬁ-_[r px. -

) No

I

2—-
— / i ]

Qquo«&/ﬂg li » .

Scanned with CamScanner



Povox X 1T p>~= 6 x 1 _ R e
R A} CCWObWMJ(?J-

([—-—;‘2 290 .- SO M/mho"’
209
'
' 1.
3.5><__LL x50 = s0x Exd"x 6,

475“: WOM!\YJJ c!l"q o( = C)c; = D8 wp
o. ,
Ptch v" +ha S'}‘ucis,
Dp = D1_3c/. = [950+t 3(BO)= 2;-’07
foed ) | |
Mso Dp=~ P;FJ’ 2 _E_f_)f’ = 109.9]
Z_f-rv'.J)

Mi'y) - ‘)bl-lch ::I‘EJJT -2 4.97
M a y rp:-!-c:h & 325D JD_ o }3'_?.,5}/.

f '099 1\5- u_n.i',‘)-uﬂ “f‘to .,Exmu.ﬁf

Scanned with CamScanner



e bore of._ 0 cghinds o Hhe 45 .
AI‘QS;g/Qﬁgme b lzzma 2 e ltos el . englre
o) ‘The \ - .
fhos Lellow 1M Ap |
ip ﬂJ) = 7,5/{()) ‘

/

dndreadzd meem oA Po

) g od

Max o 8% oF Joan O pm w2

The g 280 COu 7 of
C. mw"’

%Mfo b qmij;%% 6996”3‘30“/ /
Ptal\ﬂ-_ O,}Za{{’?:) & '

cahe +©° )2

) Boxe & bt 4 Ao W,ﬂuﬂ‘?’

( ‘& ,

iy ST hie ! +hae

) cThchWlM‘_’f ch,ﬂlc?/’97Lu"’@

l)Sl}e Yo ¥ & 2. ‘“Ob—é

VJ = /f-’ lgngfﬁdf

Scanned with CamScanner



D= l25mm

)= 1815 -é@ndjtht?f S“L}lokﬁj

z/én o
L= dngthef € W
;l) ‘Thtckm.béof C
t= Pmax P+ C.

“\J—Thl c- kMM
w P K?mﬂ)(

JPE %033
Lpa 128 f;’?:'
a3

=2 | SR ¢
|V 7”1\*0 oA 5&'0@6_
Ao = 12

d= L5 -
’P;d‘cl‘ ;H;-QQ'QJL

Scanned with CamScanner



Scanned with CamScanner



[1256!{7 -1 ] jxro‘;"

ﬁh =) rl-hl'“c,km rf{.:;’o n Lﬂ_qﬂ Le

H = QMOUn&~Oz }\.F_Aﬂ C@dmc o-C J
+lr\hou3j1 ‘_PLSJ—O'Y} ad -

|- Wn’laﬁ C@ﬂc{uc,-lv’tll}:f ‘%0\(‘,0“031,

(whnfe]

'—[Q‘:c&m L

§ TQm@maﬁuwc o Hha Qu%pq/

10'* ) =
fosfir

Awoont of
M

\ston .

aﬁm dhe cond "f@fs‘to” <

/wci&’_

-

PlSrCon /’\iad

AR wimie .

= [15 ’-{J/m/L

M c o\ncfquzwﬂ Fhnough.

(el g

C o e

HC V= lg

N 2ym o of f’u.el) uatd

/B P /e (kL

P Brake €P 0 cj Tha -67\51 ne-

: Cj?_e): cﬁﬂ”\o@h

Cla The nake of
’Plsh:m to The -ﬁ‘&fzaﬂ
the Caﬁmo&u, CE=BY,

oot absohed jif by,

pU-QJP“ M@db
# 808

Scanned with CamScanner



(Pt‘glzon /R‘\@.SS ,
“Two ég(]m - C‘omcj)m,%l‘on X o

[ Jungd

-_,'_’!i’“ﬂ fons

— Maintam A %aoﬂ bolireem Hho Uéj’””ﬂ')' wal) ond
‘l‘hQC]DH“On . .

- G'Y‘anz{ 257 #om ? Mgm M to

o pot ool thount

M&«lgﬁ%}-ﬁ% cT £ Somey Lo alloy ct .

No fon Jungs |
U&UC&“U B “f'. CComP )w,,gg_)
ol S_C-'(‘quﬁz .97A/n8£§ =l 2,

DimonsS1ons

haeﬂ:‘aﬂ Lo idth Jhe sLing '_
= D ’ 3P
g Pl

Po= al(ourab[_e_ ijlﬁ-p Wzm
CUft‘ﬂaQLh woll (0025~ 004

aﬁ~ ?Q,,mrgtb(e 'éQwstlQ %ﬁ?«% = 86 +o [lo N/ m

~ b .
ot hockwan k> €0 1h) to

ﬂlmlﬂ =2 D Cz__z ho.ooqp mﬁ% j

p—
(OZ

oThin JUmge ?Bifw'
7= 2 Th
T

’ "
4y #b [ befone amumbly

(4 = 25 P

& 0.002 b Yo 0 00 49[’0{/&&&%%]

Scanned with CamScanner




) ,foa'pl‘wﬂ dew = 44 §ie® kITIKS
{c???ﬂ_d‘ﬂwp 3o b B 107 kd /Ko Mw

,bumph"cs'n Of
N) The Lurerage CON

Aioxd on gL

2 f;o'B Ka ] KwfM2-
o0

n 4 to 063 jk(g/kw/j
MEL/-

Lo % 60

PisFon Ribs L Cup’ e %
: Ribs Lo amilT & ﬁmg@ i

s ﬂ,uw)’
C@mbUﬁ\'on ﬂqu-f— z/zom ’Hxa‘:lDrs on

k Fum -
to +M6be+0ﬂ gg e .

-—-‘->w—pmbn + hreknusd 0-)[ !
o Joxy , N© s11bs neoclid:

o1 by

‘é;)__é_s CY\O
£y, >6

[ 720k naaded)

Scanned with CamScanner



top ﬂq'ncpfpr‘s“i %Som top %Z-{kp (.P{SFon
+o 101‘975“- Sumg gﬁmj

i ﬂHZ‘ éb ot ,vg-'éh.‘
- /J yumaJﬁve)Mj

i ) digt. botwwn two C°

p, =025 b to h
‘ston a.)r?z,ug
(P(S-éhmlmigr P{‘Sﬁtoh > ane] ad the top
£y (003D tht 4-9)
5 b= Sadial with A
Lipekn 2 ot the dourr Mdé/opam ond
ta = (0725 ty ) fof@ F5 ).

’\"\m...

Moximum od
Oncpls}cmgﬂ&ad

> = 0|
Cnle Apwst > M [TFPmay  [a=el]
& tele A rnPrust Clomt) = R DL
er:Cl“DUJQHQ an)w‘r‘lg ?}M
,05:. ﬁ?m(j"f‘h af SK‘}!’!—'
u (L o) Pna = %, DL

pricad seleittow,
o )~ (065 D) o [6:8D).
A L::’.. -éo]o /qnd + fﬂzﬂaf‘\ U{ ma %Qt‘f‘(bn:f-
(Total Lnghny .?,onﬂrih o]’ S kKin-

L:;D'E‘O(’SD/

Scanned with CamScanner



Prstonpin. /gucﬂg,wn/ww,ﬂ—c?{’ﬁ

mall and
R l P/ ° éJo‘Yﬁzgﬁ .y
i : ) Becuwmg Cowﬁloﬂua w)
Piston 5 ==
P’;wf——* Fort 0N Plshn:(g Dj P”%‘
| 'Ra.&l\.":h‘ngj o”CL-':'-CB,Z Xﬂr)‘: 0’0_
S RN oy
D ml the b
amall ancl o;f_
Ql C@ﬂﬂﬂ.o‘!'fnj Q'LOTJ
[ e on oudn g piton
Q'-EZL 2 el P"‘l‘ P'ﬂ

o < ’
Mmd'—%‘ﬂaf ’Ple‘Oﬂ bosm’*—-ll :0{ ;qluml
\ a :Um
%) Be,ncllng Consrdﬂﬁwi—om z‘;)
l/

M= (L e )('B“ﬂ)

= (B )& )~ (—-—)(
Q*;.,: I_>_'_+_£_ Pu.ﬂ*l‘ﬂ OJDO'U'G

P,\l‘.

Scanned with CamScanner



Mb . £ P
0, )/ PJS
— E%D_)f( P ) (”; /»j
‘ Mb - %1?.
4
:[’ = j_\_’___, [O’o‘f__ d' )
64
e I " Ihorxdanad
)}f Ty | e avim (P23
Fﬂi_‘- (ft; = |AO P’{w-,-;"( "ﬁ"-’h ﬂ\,.,o;ﬁ LQ
- £ owabd al(oat-“}“" )
1‘1‘]) (PFS*.OY) C[QCLB"Q N ' ) ‘
P acle of Clearamee looch 7
)

' pidonn S@rzuner .
QX Lend (e Jzah&m& C LAl ‘pfsfon ,%«0&;7’-

Mb«nﬁ in QXleasivwe MOrsa .
%@«mﬂl(é __ ©-03T65 Fo o:|8T5" ECMMQJ
Prston Ras turcs +he.

Aﬂumx‘m‘um allo
wleosane o Cg 'P]ts'f(jb‘

Scanned with CamScanner



ASSIGNMENT- DESIGN OF IC ENGINE COMPONENTS

1- Explain the step by step procedure for designing of cylinder of IC engine

2- Explain the step by step procedure for designing of crank shaft of IC engine

3-What is the function of the cup on the piston head?

4- Why do inlet and exhaust valves have conical heads and seats?

5- Why are connecting rod made of I sections?

6- Four stroke diesel engine has following specifications: B Power = 5 kW,
Speed = 1200 RPM, IMEP = 0.35 N/mm:z, efficiency = 80%, Gas pressure
3.15MPa, Permissible stress for cylinder = 42 N/mmz. Determine cylinder
dimensions & cylinder head thickness

7- Explain the procedure of designing connecting rod.

8- Four stroke diesel engine has following specifications: Cylinder
bore=85mm, Gas pressure 3MPa, Allowable bearing pressure for
skirt=0.4MPa, ratio of side thrust to gas load=0.1, Width of top
land=20mm, width of grooves=2.75mm, piston rings=4, thickness of
rings=3mm. Calculate length of skirt and piston length

9- Explain the procedure of designing crank shaft and crank pin.

10- Explain the step by step procedure for designing of piston of IC
engine.



