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568 | Design of Transmissigy, §Jﬁ "

S 60x P 60x22.5x 103 _ 2%73 "
where M, = mN,  2mx900 L »an
(W v ((KeKy = 13 (‘g\\ls My (Mtuk ) - (asgyy,
Design torque, [ M,] = 238.73 x 1.3 = 310.35N-m &
RS | 5. 'Calculation of E, , [ 0} Jand [ o; /: f"’, .

(i) To f‘nd E\ From Table 520 for pinion stegl and cast iron (> 23() Nimy
( qull\ alent Young s modulusAQ 1.7 x ]0i N/mm2, g

b , (i) To f'ml[ ab] Qlle demgn bendlng stres)[ o, ] is given by

| 1.4 x KW
9‘,\‘: (o] = ® @ x((LD assummg rotatlon |n one dlrectlon only

e Fffﬂx*fcerdf

/

feo ‘
¢zo v From Table 5.14, for steel (ﬁB < 350) and f\J > 107, ‘ 1.

gaa v From Table 5.17, for steel case hardened, factor of safety(7))= 2.
5.2 v From Table 5.15, for steel case hardened (stress concentration fgg@@ =132.

219 ¥ From Table 5.16, for forged steel,(c_3) = 0.25 (5, + ©,) + 50 )/ ,J/Jr»-\‘ -

.o Butfrom Table 5.3, for C 15, ()= 490 N/mm? and 6= 240 N/mm?2. fz-- .

\\h TTan e e Stonst ed sSter Q
&, = 0.25(490+240)+ 50 = 232.5 N/mm?
14x1 -
Then, [cb] = 2—>1<2 x 232.5 = 135.625 N/mm2
T - A{‘f H51YE 1_ T e T

(iii) To f nd / o, ] The@n c5ntact stress/[ o, ] is given by
R.\6 [c ] = CR-HRC K, ' finion
where 4 @ 22, for C 15 case hardened steel, from Table 5.18,
K’E )= 5510 63, for C 15 steel, from Table 5.18, and

y©~ 0.585, for HB > 350, N =25 x 107, from Table 5.19.
| “ [] = 22x63x0585 = 810.81 N/mm?

6 C"’C“’“fwn of cemre dlsmnce (@ : I e s
Ba 843, — B ;

; 3
. 6;\9(' We know that, L@;Z (i+1) \/ ( 0.74 )2 ” Ee_q [M,]
’J‘O Loc] AU
; f% Desga taiger ., Y, :

D b Bre (125"
l = - = - et ol
where oyt g v == =03 (@ ... (assumed initie"”
3 -
az (25+1) (M_ 217 %105 x 310.35 x 10°
810.81 ) 25x03
d. 2 1359 »
24 mm or (@)= 136 mm.

o | 35
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7\ To find z; and z, :

Qe

(i) For 20° full depth system, select (2 )b 18 \

B E -
(ll) 1-2—'1"(:]\—‘ ’)5\]8*45 ,(,:) ~
Poin 3 <
8 Calculation of medule Ym) : gee
— p e’ _2a . 2x136
We know that, m) = oy ~ e - 4.32 mm

8.2
From Table 5.8, the nearest higher standard module, (7) = 5 mm.£
st

9. Revision of centre distance : gee
8= —"m(z, +z
New centre distance, a = ( 12 2) = 2 (]8; 42) = 157.5 mm
10. Calculation of b d,, vand .
s /N V<

v Facew1dtl.b - a—03x1575—4725mm £

¥v"  Pitch diameter of plmox @ = 5x 18=90 mm.

as
Cy nd N, 7x90x10-3x 900

= =424 mis. > ©

v Pitch line velocit)@: V=""er = )

11. Selectton of qualzty of gear:
From Table 5.22, for v}= 4. 24 m/s IS quallty 8 gears are selected 542

12, Revision of des:gn torque [ M ]

v Revise K : From Table 5 11 for y,=0.525, K~ 1.03.
v Revise K, : From Table g 12 for IS quality 8 and v = 4.24 m/s, K;= 1.4

v Revise [M,] : W@g-

o AR RS —58.73 % 1.03 x 1.4 = 344.24 N-m

] 3. Check for bendmg
v Calculation of induced bending SIress; % = o

[CRe ) 813 A

@ Op — a-m:- b
= 18, from Table 5.13.

where 5a8 y = Form factor = 0.377, forz,

(2.5+1 x 344.24 x 103 _ 25.89 )
o, = ]575x5x4725x0377 N/mm

v We find o, <[ 0 I Therefore the design is satisfactory.
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14. Check for wear strength : fol
' ' g— 813
v’ Calculation of induced contact SIress, o
————
B i+l fitl oo
) ¢, = 0.74 =~ \ TR Bee [M,]
& - AEYETIRY
~ (25+]1 2.8
= 074 (573 ) '\/(2.5 % 47.25) X 17X 10% x 34424 x |

684.76 N/mm?
v We hnd o, < [ o, ] Theretonc the des:gn is safe and sausfactm:y

C ha‘k ror w hed
u) Calculation of [ a, Jvheer @nd [ O Det *

Wheel material : CI grade 30.

o

N, 900
i

rJ
]

Wheel speed : N, = = 360 r.p.m.

Life of wheel = 10000 hrs = 10,000 x 60 x 360 = 21.6 x 107 cycles
To fuld / Oy Josewr © The design bending stress for wheel is given by

g L4 x Ky : o i
) [0s Jabeat = n K, X ©_, . assuming rotation in one direction only.

Ny " . = f17 ? 107 s
B From Table 5.14, for cast iron wheel, .l':;g(v - N = 16 x107 =091

= «(¥Y From Table 5.17, for cast iron, )= 2
" From Table 5.15, for cast iron, K) = 1.2,
¥" From Table 5.16, for cast iron, ;: h =0450,.
But fmm Table 5.3. for cast iron, o, = ';90 N/mm?.
8 ’*&r‘ ‘ﬁf,'@ o, = 045x290 = 1305 N/r‘nmz

1.4x0918

Then, 7 T2x12 X 1305 = 69.88 N/mm?

Tofind| o], heel The des:gn contact stress for wheel is given by

g.\r [0 ]\\ttttl = CB HB K

O

where (: 5 = 2.3, for cast iron grade 30, from Table 5.18,

2 =HB = 200 to0 260, for cast iron. from Table 5.18, and
K/\=bng:=b/“W~—_o e esl)
TN ! 216 ~10° — 0.879, for cast iron, from Table
=[O, Jwheet ~ 2.3 x260x 0879 = 525.64 N/mm?



(@Checli for bending :

—

E\ o ‘e; o i C .

%L XN = Oy %))

w € == .
where oy and oy = Induced bending stresses in the pinion and

wheel respectively, and
yyand y, = Form factors for pinion and wheel respectively.
From Table 5.13, ¥, = 0471, for z,=45.

o, = 85.89 N/mmZandy, =0377 ... (already calculated)
85.89 x 0377 = o, x 0.471 (T - Tyl

or = 68.75 N/mm?

/' We find oy, <[ 6p lyneet - Therefore the design is satisfactory.

@ Check for wear stlje‘rgg_t‘i : Since contact area is same, therefore G, yheel = Oc pinion
- 684.76 N/mm2. Here O, yneer > [ Oc lwneel - It means, wheel does not have the required
wear resistance. So, in order to decrease the induced contact stress, increase the face width
(b) value or in order to increase the design contact stress, increase the surface hardness, say to
340 HB. Increasing the surface hardness will give [ 0,1 =123 x 340 x 0.879 = 687.34

N/mm2. Now we find 6, <[ 6, ]. So the design is safe and satisfactory.
16. Calculation of basic dimensions of pinion and wheel : Refer Table 5.10.

A A
[ v

¥ Module :(m=5 mm
“ v Face width : (5= 47.25 mm
v Height factor : ( fo=1 for full depth teeth. &%
/ Bottom clearance : (@=0.25 mj=0.25 x 5= 1.25 mm. Q.28
v Tooth depth : ‘h =T’Z_§—lj“=° 225 % 5=11.25 mm. Ve
¢ Pitch circle %meter : drz m-z\= 5% 18=90 mm ; and
. o 2 dlﬂ 5 % 45 =225 mm.
v Tip diameter : dy T—L*(z’l—;ﬁ _fo)ﬂ;n' =(18+2x1)5=100 mm ; and
da) g ,p,(,{ dy = (z, 12 foym=@@45+ 2% 1)5=235 mm
J N L -_—
v" Root diameter : @fl =(Z‘— » f?) " —2 € /8L
3¢ 2t = (18—2)(1)5—-2><1.25=77.5mm;and

Cdfz = (ZZ’2 fo) m —2 c)eger
= (45-2x1)5-2x125=212.5mm

E ')I u R



