Cﬂlﬂ"lﬂ""” of basic dimensions of the gear pair : Calculate all the basic dlmensmns
7~of the pinion ¢ and gear using the equations listed i Table 7.1. _

The above listed procedure is for the design of pinion,

i ed carlier, if the i ini :
As discussed carlier, if the materials of the pinion and gear are same, then design only
the pinion. IT the materials of the pinion-and gear are different, then design the pinion
first and check for both pinion and gear.
The induced bending stress in the gear () can be determined by using the relation

DI )
where Induced bending stresses of pinion and gear respectively, and

¥, and y,,§y= Form factors of pinion and gear respectively based on the
R e

virtual number of teeth.

v Since the contact area is same, the induced contact stress is sag

gear. i.e.{0.1 =0
zi’._ 2

rransmn- m a spindle a le gear is to worﬂ j{)r- &!"1
per week foR3FearsPressure angle isQ02 = g o
.Dﬂf 1875 W ; 800 r.p.m. .~ 400 r.p.m. 200 °Year qeor |
G- B e pan. - 365x3 _ \s¢

(To find) Design a bevel gear drive. oty

©@olutiony Since the materlals of pinion and gear are same, we have to design only the

pinion. (
0
@Gearmtiu: ®= N; % = ' : DE‘:R% A e

Pitch angles : For right angle bevel gears, tanI ®=® “on 4 = S 8.3

or ®= tan~! (21) = 63.43° s g 48"
N di = q0-d=

and AA(TE) = 90°-5,)= 90°-63.43° = 26.57°
 Muterial for pinion and gear : Cast iron, Grade 35 heat treated. MW
Teﬁﬁ:'le = 2 ] \\D\)ﬁ A&;Q
“s i Lkb 5'1rn. = 350 N/mm?2, from Tq?i—ej3 g N e kaka

@Min hours = (40 hrs / week) x (52 weeks/ year x 3 years) = 6240 hours

Wovs RPM  rHiN I"
Gear rlife in cycles w 6240 X 800 X 60 = 29.952 x 107 cycles ;
@ Calculation of initial r!eugn mrque [ M ] ¥

f | |
Wekuowthat, LM‘}‘: M,XKXK BIS‘Q(‘\ |

-
- «
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% (Be el My = Mi K K ‘

Bevel Gears *‘g\i;‘_,/r SR e

~
P = ambtf. Mt A 60 x 1875 = 22.38 N-m, and 3
where 2m x 800 ]
K . Ko s I 3 1 (““lla”y agquln
: Y

M ] = 2238x]3"29095Nm

| e ——

\l
|

e e R ———

@ Calculation of E,, {q, ] and [6,] : ]
e B4 v To f'nd. = 1.4 x 105 N/mm? for cast iron, &, > 280 N/, 3
Table 5.20.

b@&q .- v To find( 6, ] We know that the des‘:gn bending stress;

& \%Gob] = il D for rotation in one direction %\%

107 107 e
where 82° K,, = 29, 952 = 0.8852, for C.I, from Table |

.5.\§ © = ].2—, for C.I, from Table 5.15. Zg"
= b d e
8. &) = 2, fiom Table 5.17, an
\q@ = 0450,.
But |0 @— 350 N/mm?2, for C.1., from Table 5.3 )

9“" = 0.45x350 = 157.5 N/mm2 3
1.4 x 0.8852
Then, = s % 1575 = 81.33 Nimm?

v To fin

rﬂ‘o;.j ! We know that the design contact stress,
816 Qc = CyxHBxK, )
where g.\6 .— 2.3. from Table 5.18,

816 @B)= 20010260, from Table 5.18, and

107 107
G @ ¢ /
4 \/29952xmv i

0.833, for C.1, from Table 5.19.
([c ]? 2.3 ><260x0833

Cemer

498 08 N/mmz /
Cone dl.l!anc o((R) . ,

@ C'r:lcu[atwn of

D
o We know that\

Q0

o

*S‘%\ - _ :
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QL

where 6_\6 = 3, initially assumed. .
Ee

® 0.72 EREYE
sl b 4x 105 17.905 % 108
Ty \/ (3 05)49303} NP

1)
& A2 (I)'

or ®= 51 mm %23’ s _._i

@ Assume'@= 20; The@= 2x20 = 40

Z) 20

Virtual number of teeth : == o X
8\ 21 cos § cos 26570 ~ 23; and

s A N
L 2 VI @ 00852 cosﬁ3.43° )

® Calculation af transverse module (m,)

We know that L : 2.28
o = = 2.28 mm
0.5/202+402 o

From Table 5.8, the nearest higher standard transverse module is 2.5 mm

@ Revision af cone distance (R) :

Weknow that, (R = 0.5m~[2z2 +22 )= 05x2.5202+402 = 559 mm

@ Calculation af;;—t;:w s gy ¥ and

55.9
v" Face width (b) : =73 = 18.63mm
8-\9 :
o b sin §, 18.63 x sin 26.57°
v’ Average module (m,, ) \m,, = m, — —"“zl =25- 20

= 2.083 mm

v" Average pcd of pinion (d,m,) m = 2.083 x20=41.66 m

ntx41.66 x 103 x 800
v" Pitch line velocity (v) : = e

= 1.745 m/s

:b; }8.63: : '
v Tt)fnd ;l/y Wy d.l 41.66 =04 1S SRR —-

@: IS quality 6 bevel gear is assumed, from Table 5.22.
@ Revision of design torque IM,]:
We know that@,] = M, xKxK; ) @15




o R

~J

— 1.35, for IS quality 6 and v upto 3 m/s, from Tap), S5

Bevel Gears

®= {1, for bld, < 1, from Table 7.2, and

where 4

=2238x11xl35 3324N—m

kYor bendmg We know that the mduced bendm% f es??

\}:’2+ [M,]
%"\%Q | b b>< X
< _ (R—0.5 b2 x bx m %y

where y,, = 0.408, for z,, =23, from Table 5.13

55.94/ 224- ] % 33.24%10°

= (55.9-0.5 x 18.63)% x 18.63 x 2.5 x 0.408
= 100.75 N/mm?

We ﬁndThus the design is not satisfactory.

Trial 2 : Now we will try with increased transverse module 3 mm. Repeating from Sty

again, we get
( 05><m, '\fz +Q 0.5x 3 x\[202+402 =678

67 08

= 2236 mm

b sin 6] 22".36 xsin 26.57°
20 g

— 25x20 = 50 mm

8-'-.5‘ v nXdl m Ttx50x 103 x 800

60 60 = 2.094 m/s

' _22.36 |
T 50 = 0447

IS quality 6 beve] gear js assumed.

® = L1, from Table 7.2

. Gﬁfﬂwr* x 33.24 x 103 83N |
05x2236)2><2236x3x0408

SORPTFoR— N PO T PP TS TP ——.
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Now we find 85<[ 6, }. Thus the design is satisfactoty.

V(@2 + 1) 2

0.72 [.3[ 11y

T (67.08-0.5x2236) | 2x2236

]z

= 43933 N/mm? _ 1

% 1.4 % 105 x 33.24 x 103

¢ |
/ /

We ﬁnd( o.<|o, ])Thus the design is satisfactory.

=S SRR nad

@ Calculafiori_ of basic dimensions of pinion and gear : Refer Table 7.1. 8’ a8

v Transverse modulg_:_ = 3 mm \33._‘
v" Number of teeth : @= 20 ; and@= 40. :

v'  Pitch circle diameter: (d; = m,x z\= 3 x 20

(d, = m,xzz)= 3 x40

67.08 mm

22.36 mm

26.57°; and 3, = 63.43°

= m, (z; + 2 cos §,))= 3 (20 +2 cos 26.57°)
. 65.37 mm ; and

(@ = m,(z + 2008 8))= 3 (40 +2 cos 63.43°)

60 mm ; and

120 mm.

v" Cone distance :
v Face width :
v/ Pitch angles :

I

@e6

v Tip diameter :

s
I

—

= 122.68 mm _
v" Height factor : = 1
v" Clearance : (©= 02
- — mx fo) 3x1
v Addendum angle : (tan6,, = tan6, = —x /= 708 ~ 00447
or 91 = 932 = 2.56°
m(fote)) 3(1+02)
v Dedendum angl;gi@n 6, = tan 6y, = R = T 67.08
= 0.05366
or efl = 9}'2 = 3.07°

= 26.57° +.2.56° = 29.13°; and
= 63.43° +.2.56° = 65.99°

v Tip angle :

it




Bevel Gears / :
o Cnan Y 3 : 5 = 23.51') ‘ &
\“-*“c v _5"2'—1"—81?" :

= 60.3co
- 36

I

fteeth = 23; and @90

__-"-N._‘“

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.

v Virtual numbeLo

”JIE J

"!r[
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 -




