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/ Now calculate the module using the relation

Gear

h m = \[F /Wm % M (9 6) Fig. 9.18.

Y e ey - e

where W = Ratio between the face width and module = 2 =10
m 2

M = Material constant, from Table 9 4.

Table 9.4. Material constant (M)

Material Material constant (M)
C45 30
15Ni2Cr1Mol5 80
40 Ni 2 Cr1 Mo 28 100

7) Calculation of centre distance in all stages : Calculate the centre distance in each
Jage by using the relation

,,,,, e z2. T2 3
§ X ) B
L d = ( 5 ) m/ e 1T
k"‘--ﬁn-ﬁ___ﬂ_‘_ - A A
Where z,and z, = Number of teeth on the gzar pair in engagement in each stage.

—.r-

8 Caleulation of fuce width :. b 10 X mi b= Ym

'—--_

9) Caleulation of distance between the bearmgsf@ length of shafts :

Caleulate the distance between the bearings by using the following assumptions, (refer
129.19) -

v

Give 10 mm clearance between the gear and the bearing on both sides.

" Take the distance between the adjacent groups of gears as 20 mm.

- ' ar grou
Take the total length for two pairs gear group s 4p and for three pairs gear group

45 7b, as shown in Fig.9.19.

v

4

Assume the width of the bearings as 25 mm.

- D
Slance between the bearings 1s gwell by -

9.8)
0+Tb(or4b)+10+25 ek

\_ L 25+10+4b(0r7b)+2
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Fig. 9.19.
Design of shafts :

(i) Design of spindle i.e., output shaft : Design the output shaft for maximy

moment by considering the shaft as simply supported on bearings (refer Fig.9.20) : bendi“
- L - i Fi
| "
e Shaft3
|
I Fn=F,/cos a
Gear
Fig. 9.20.
v" Calculate the maximum bending moment due to normal load (F,) using fh
relation s W D
o

\ where @= Normal load on gear
v' Calculate the equivalent torque using the relation '
T,, = \M2+T2 - .. (9.10)

: P x 60\
where ®= Torque on the spindle € :
21N ’EJ

- v" Calculate the diameter of the spindle using the relation

16T,
= ndg

m

where [t] = Permissible shear stress, from Table 9.5.

o
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Table 9.5. Permissible shear stress [ © ], Nmni?

e S ———
. -
e, e

[m:f\;h; Shaft material N TT i -;;2*_ “—]
ﬂ‘ﬂw]#, C14 (as supplied) H 25*_,_ _mm_“'"i |
2, C45 (case hardened) 10 | ;
3. [.ow carbon alloy steel (case hardened) 40 i
4. 40 N1 2 Cr 1 Mo 28 (hardened and tempered) 55 ;
) |
(ii) Design of other shajts : _DQIQ!‘m_i,Q‘e the diameter of the input and intermediate shafts *
e relation (| T = 0.2 d7[7] ) .. (9.12y |

ysing ¢ i —
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