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g =] Design a straiglll bevel gear drive between two shafis 4 Figh
@ | " M Speed of the pinion shaft is 360 r.p.m. and the speed of the geq, Whe,
1o eac steel and wheel of cast iron. Each gear is expecy, d 1

is 120 r.p.m. Pinion is of
o 4 The drive transmils 9.37 kW.

560 r.p.m. ({0 120 rp.m. {B=937kw.
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hours / day for 10 years.
wwanan @ @
Design the bevel gear drive.

(© Solution ;) Since the materials of pinion and gear are different, we have 1 desiy,

 pinion first and check the gear
_ 360

@ Gear ratio : =120 = 3

Pitch angles :m or 3 = tan‘l_(3) = 71.56°
Then, (5, = 90°-5)= 90°-71.56° = 18.44°

@' Material selection : Pinion L C45 Steel, o, =700 N/mm? and o, =360 N/m?
(-X° Gear—Cl grade 35, o,=350 N/mm?2, from Table 53,

@ Gear life in hours = (’;hours/day) X (365 days / year x 10 years) = 7300 hous

- .. Gearlife in cycles, @- 7300 x 360 x 60 = 15.768 x 107 cycles
. Calculation of initial design torque([ M
We know that, 8_\6

60 x P 60 x9.37 x 103
where A L 5 iy
@ 2nN, 2 1 x 360 248.6 N-m, an

= 1.3, initially assumed.

= 248.6x 1.3 = 323.28 N-m

@ Calculation o -
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where e\ Ky = 1, for HB <350 and N = 107, from Table 5.14,
_.f
&\ = 1.5, for steel piniion, from Table 5.15,

a4 (M= 2.5, steel hardened, from Table 5.17.

%\o\ = 024 (0, +0,)+ 50, for forged steel, from Table 5.16.
= 0.25(700 +360) + 50 = 315 N/mm2

_ I4X|
T 25x15 % 315 = 117.6 N/mm?

v" To find [ a,]: We know that the design contact stress for pinion

6 loa] = Cr - HRC x K )

|

where

016 (Cr)= 23, from Table 5.18,

o6 (HRO= 401055, from Table 5.18, and
g ¥ @ = 1, for steel pinion, HB <350 and N > 107, from Table 5.19.

23 x50x 1 = 1150 N/mm?
i \>$

! 3 5
— 0.72 1.7 x 105 x 323.28 x 103
2 , |

(®)=> 3437+ '\/[(3—0.5)1150] 49 3

(R = 100 mm. ‘

@ Assume@ 20 ; Then‘ 3x20 = 60 X

20
Virtual number of teeth : = cos 18.44° ¥ 22 ; and
= 50 190
cos 71.56° ~ '

Calculation of transverse module

R

2 2
zZ) +z2

100

=.O.S 2024—-_602 = 3.162 mm

We know that, 0.5

Loats =%
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From Table >

Revision "f cone 41 24z
R = 0 5 m; t Z

Wwe know that,
@ Calculatio

» 12649
o Face width (b) : " 42.16 mm
v Average module (Mg, ) { Moy = ™t T g __—\?(}\

£ 3.333 :
/ 'Average ped of pinion 0 :@lav = m,, xa: 3.333x20= 66'66mm

. nxd, XN, _ Tx66.66 x 103 % 3¢
v Pitch line velocﬂy (v).v= 60 w 604 .. = 1255
/= 218 L 632

6.
ISgthg; 6 bevel gear is assumed from Table 5. 22*—

Rem:on of design torqu
Wg know that,

where o® (K)= L1, from Table 7.2, and
g\ (K2)= 135, from Table 5.12.

_ 2486 x 1.1 x 1.35 = 369.28 N-m

®m"’ bending of pinion : We know that the mduced bending stress,

B30 4 Vo _R V 2+ 1 [M ]
= (R ,.O,_S_b)z X b x m, xyv'l

where = 0400 fron e —
o® () = 0402, for,)) = 22, from Table 5.13

126.49 ) 32 + t1 x369.28 x 103

I
(=)

(=)
=
(=)

= _ (12649_05 4 42162 x42.16 x4 x 0402 ~ 200N
T,,-au N - Thus the design s Unatisfactory.
¢ \Now we wij)
agall] we get try W]th lncreased fl‘anSVerse module S mm. Repea[[nb hUI“S

= 05x5x+[202+602 = 158!!"
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= 527 mm

4
» 52.7 x sin 8.4, ;
{ =~ g 3 1mm

= 4166 %20 = 8333 mm i»

= Tx83.33 x 103 360
-_— -_-_‘-_-_‘—-—-—____‘_-_‘__— PO
60 = 157 m/s

IS quality 6 bevel gear is assumed.

T % B = 1.35.

2486 x 1.1 x 135 = 369.28 N-m

= 158.114/ 32+ 1 % 369.28 x 103
(158

11-0.5x 5272 x 527 x 5 % 0402 1004 N/mm?
<[oy)s thus zhe design is satisfactory.

or wearing of pinion :

Now we find O

We know that the induced contact stress,

_ (012 \[J@+1p - : W 813
GC] _. (R—O.S b) [ jb 3 XEEQ X[Ml]] P" ?ﬂ

y [ 078 . ][m

|
158.11-0.5 x 52.7 3x52.7 K1.7x105x369.28x1{}3}2.‘
= 612.33 N/mm? [

We find Thus the design is satisfactory for pinion. "]

(13) Check for gear (i.e., wheel) : Gear material : CI grade 30.

First we have to calculate [ o,;]and [o,,].
Npinion) :_ 15.768 x 107 - P
Gear life of wheel{N = p';m = 3 =.5.256 x 107 cycles

v" To find m We know that the design bending stress for gear,

14 x K, =
SR T AN
&0

o\ﬂ= 1.2, from Table 5.15,

A\

: v (@)= 2, from Table 5.17.

: Q = 0.450,)= 0.45x350 = 157.5 N/mm?
] .




= 200to 260 from Table 5.18, and

L M0n 1
256 5.256 % 107

5730260 x 0.758 = 453.284 N/mm?

= 0.758

p—

Check Jfor bendmg of gear : The induced bending stress for gear cap |, m

using the relation
Gbl XY £ 1Gpa X iy )

= -: 22 from Table 5.13,
where ??\6 @—- 0.402, for@ , Irom and
0.520, for(:55= 190, from Table 5.13.
Qe g\?’@ |

. 100.4 x 0.402 = Oy X 0.520

or 5 -._= 77.6 N/mm?

We find o, is almost ec]ual to [0y ]. Thus the design is okay and it can be accep;

.Ckeck for wearing of gear : Since the contact area is same,

@ = 612.33 N/mm?

We find (o, > [ o, ].])It means the gear does not have adequate beam strength. [ i

to increase the wear strength of the gear, surface hardness may be raised to 360 B\ T

we get

p—

([051)= 23 x360x0.758 = 627.62 N/mm?
— ¥X—yx..Now we find (o QZ < [%Jhus the design is safe and satisfactory. £




