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Dexign of Pransmiy

5.74 Mo g, i
&S \d \}\A 1. for steel HB < 350 and N 2 107, trom Table 5.14,
v O = 2, forgsteel normalized, from lable S 1/,
£ \? ~ Lable .18
\ v \1\) = 1.5, tor steel normalized, from Table 3.4
) sel, trom Table 5.16
e\ Y @ « (. \_\‘0 lsl 20)or alloy ste R
= 0.35 x 720+ 120 = 372 N/mm?, v e, - ?.‘()Nm‘“
\
o - AN KW Los ])= _l;i_\_,: 3 - l7loNlmm-’
) ' N l\\‘ f‘\h \ ] & X l -

@iii) To rm«kn I\ Design contact stross U . ] =Cpy HB X l\.,

where km 5, for alloy steel normalized, h‘um Table 5.18,

Q;B < 350, from Table 5,18, and
@ = 1, forsteel, HB = 350 and N 2 107, from Table 5.19
[o.] = 25x300x 1 = 750 N/mm?

@\ Centre distance (a) : Assume wﬂ— 0.3

4%

} p - Y
\ . : ).74 )
. lv.!ﬂ. :R-\ a (’ + l) (.! ..-:-!r)
0 Lol

‘ ]
4 074"
> (3“)\/(7;0”) X

2 107.2 or O» 110 mm

215 % 10% x 82.76 x 10

Ix03

OleenthatQ 24 S EHmin= Ix24=172

) 7«
Module (m -—td ) 2x110
& = S ) T

-

From Table § sthigher s '
ble 5.8, the nearest higher standard module, Qn}

: BEE m(z, 42
( 5.) Revised centre distance 5 ¢ ~ - ( ' i).

@ Calculation of Q’X IXI )lml@} .

v Face width (b) :

v' Pitch diameter of pinion (d)):

i | (N
v Piteh line velocity () y o di N,

3\ ol)
: b 16
/ \ \"Il - ‘Il . ht) o “h

(ID le”l_l’ of gear : 1rom e 4 22, for v

h-\|v\u-~ 0.3 % 12(

2.29 mm

Cdy=m. g

o 2 (2447

2.5 mm.

= 120 mm.

) = 36 mm

A

O 25N 24 = 60 mm.

N 00N 10 YN 1200

- PN
O ‘

et
AT TS quality K pears are ® ot



spurGears__________ | 5,78

LI‘“ Revised design torque [ M, ] :

From Table 5.1, for(y)=0.6.(1)= 1.03. . Sy

from Table 5.12, for IS quality 8, HB <350 and v=3.77 m/s, K = 1.55. =N
[M,] =M, K. .K, "

= 63.66 x 1.03 x 1.55 = 101.63 N-m
/\ Check for bending :

K
fa
pAD )
Induced bending stress o i+ 1 -~ hec
nduced be stress. R . S |
N 4 a-m-b-y [M,] @

I

where @

_ G+ 1)
‘ T30 % 2.5 <36~ 0.41a * 101.63 % 103 = 90.9 N/mm?

We find o, <[ o, ]. Thus the design is satisfactory.

0.414, for ®= 24, from Table 5.13.

@ Check for wear strength : Induced contact stress is given by -~ hecr
) i+1 i+1 B3
O = 0.747 Werq[M,]

3+1 3+1
5
074( 170 ) \/(3><36) x 2.15 % 105 x 101.63 x 103

= 701.71 N/mm?

We find o, <[ o, ], thus the design is safe and satisfactory.

O Check for plastic deformation :

= Rated torque = 63.66 N-m ... (already calculated)
Given that starting torque is 130% of rated torque.
[M, ]« = Maximum instantaneous torque = 1.3 x M,

= 1.3 x63.66=282.758 N-m

(i) Check for bendmg Induced bending stress due to maximum instantaneous torque is
(Ilven by -
&e

X
(M, ] 82.758 . i
Opmax = O ———————]\’41'““" = 909% 366 118.17N/mm2  [-; 5, =90.9 N/mm?]

From Table 5.23, for steel HB < 350, permissible bending stress is given by
[o_b] — 08 O-y = 0,8 X 540 = 432 N/mm2
max

Since [ O Lmax » 1€ design is satisfactory. [ o,=540 N/mm?]

Gb max

L o



P

(ii) Check for wear strength : Induced contac

torque is given by

<
¢ Max

Design of Transmission 4
gn of Ystem,
it stress due to maximum instantarnc,m,

'\

_ I Mr _I_lnay B~
Ot M,

, 82.758 _ 9122 2 (6N 701.71 Nimmz
= 701.71 x 63.66 - 012.22 N/mm [ N/mm‘i

From Table 5.24. for steel HB < 350, permissible contact stress is given by

| O ]ma\ o

Since o o
Since ¢ ¢ Max

aJso.

)

-3
v
v
v
v
v

= 3.10, = 3.1 x540 = 1674 N/mm?

[ 6. ] - the design is safe and satisfactory against plastic deformation
2?/

ic dimensions of pinion and gear: Refer Table 5. 10

Module. m*E=2.5 mm
Face width :@= 36 mm

Height factor : 1

Bottom clearance : @— 025m = 0.25 x2.5=0.625 mm

Tooth depth : ()= 2.25m = 2 25%2.5 = 5625 mm

Pitch circle dlameter m z1 = 2.5%x24 = 60 mm ; and
= m - Zz*— 2.5x72 = 180 mm.

Tip diameter: | @ (zl+2f0)m—(24+2><1)25

39/[ -
° \ (fz_ji{g)m/—(nuxl)zs

Root diameter : { @— (zl 2f0)m 20

65 mm ; and

185 mm.

= (24 - 2><1)25 2x0.625=53.75 mm : and

| ,Z* (Z2T2f0)m“2ﬁ9—»—(72—2 x 1) 2.5 -2 x 0.625

= B P : i D)
(173.75 mm. ", PUR




