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Example 1: Geometric Properties of a Gearset is: A diametral pitch P set of gears consists of an
N1=19 tooth pinion and N2=124 tooth gear, P =16.in"*
Find: The pitch diameters, module, circular pith, and center distance

Solution:
Through the use of Equation 11.2;,/diameters of pinion and gear, through the use of

Equation 11.2, are

Y
d=N 19 1875 in.=30.16mm
P 16
N, 124
- _=—=.5..:9.5
2= T 7.751in.=196.85 mm

Note that in Sl units, table (a), the module is

m= %{25.4} = %(25.4} =1.5875 mm

the circular pitch equals, table (a)

p=2=T 201963 in.=4.99 mm
P 16

The center distance

= %{d] +d)= %{1.18?5+ 7.75)=44688 in.=113.51 mm

T ool 513 ylad Ligad

1095 () +-VY) JKadl ope Walol (San Bolasdl 8,515 Jlad Caalg (oludl 8515 Jad Cayal o d3Mal

T, =71 C0S @

4 prepared by Dr. Hazim Khaleel



Mechanical Design Gears 4th year - Mechanical. Engineering.

aaall dgly Jied b Lal ¢ Bolasdl 8,51 a8 Caualy Sy I Ol G

Example2: Two parallel shafts A and B with N, =d;/m =180/12 = 15
center distance c are to be connected by 12.7

N; = =270/12 =4
module spur gears, 20° pressure angle, and 5 = Uil 0/ 5

spur gears | and 2 providing a velocity ratio of (b) :
., = 1/3, c=360 mm. Determine, for each
gear Ty, = 17 €0s 20° = 90 X cos 20° = 84.57 mm

a. The number of teeth N Tyy = Ty COS 20°

b. The radius of the base circle 1, and =270

outside diameter d,, X cos 20° = 253.72 mm
c. The pitch-line velocity V, if gear 2 rotates

at speed n, = 50 rpm (c):

Solution: (a) : V = ryw, = r,(21n,/60)

1
r 41, =c=360mm, :—1 == = 270(27(50)/60)
Hence,r; = 90 mm,r, = 270 mm., = 1414 mm/s = 1.414 m/s

d, =180 mm,d, = 540 mm
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Example3:

Two parallel shafts with 130 mm center distance are to be connected by 4 mm module, 20° spur
gears providing a velocity ratio of 4:1.

(a) Determine the pitch diameters of the pinion and gear.

(b) Determine the contact ratio.

Solution:

(a):
Fromr, + 1, = C =130 mm and 7, /1, = 4
1, = 104 mm and r, = 26 mm
p=nd/N =nmm = 4 = 12.566 mm
(b) the contact ratio

L= \/(Tp + ap)z — (1, cos ¢)2 + \/(rg + ag)z — (7 cos ¢)2 —csing
= /(26 + 4)2 — (26 c0s 20°)2 + /(104 + 4)2 — (104 cos 20°)2 — 130 sin 20°
= 18.92 mm

oL __ 1892
" pcos¢ 12.566 cos 20°

=16 . (13— 8)

Tooth Systems ysuadd! dolas

claw ¢ Janll 3os cdedendum ol i caddendum cradlipeh) ouass @) OBMall saz Jlas 98 GUw pllas
sde OF lage e interchangeability ddoladl (Ga58 4lasll @il oy @»u‘y\ Bl sl diglyg ¢!
Bglaslly Jassall digly Luiis CIE13] cOlwd!
Bolasdl jLast 3 pols S ke 968 (YAVY) Jgutadll Lol A0otall o A0 dxdliadl pylenall @l (1-1F) Jgtadl Jios
Jodadllda 3 dop gall plxaW ple S 8y3 910 adadll cilgsl Of 31 GuAll yesatl o)
(Dol g AU (il pUaS)Table 13-1 Standard Tooth Systems for Spur Gears
Tooth System Pressure Angle ¢, deg Addendum a Dedendum b

Full depth 20 1/P4 or 1m 1.25/P4 or 1.25m
1.35/P4 or 1.35m
22% 1/Pg or 1m 1.25/P4 or 1.25m
— 1.35/P4 or 1.35m
25 1/Py or 1m 1.25/P4 or 1.25m
1.35/P4 or 1.35m
Stub 20 0.8/P; or 0.8m 1/Py or 1m
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ool olasiud dssLadl Gluedl Sluld (Y-1T) Jsdadl

Diametral Pitch

Coarse 2,21.24,3.4,6,8,10, 12,16

Fine 20, 24, 32, 40, 48, 64, 80, 96, 120, 150, 200

Preferred 1,1.25,1.5,2,2.5,3,4,5,6,8, 10, 12, 16, 20, 25, 32, 40, 50

Next Choice  1.125, 1375, 1.75,2.25, 2.75, 3.5, 4.5, 5.5, 7,9, 11, 14, 18,
22,28, 36, 45
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N2+ N3 = N4_+ NS
108 + 18 = 105 + 21
126 = 126
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N, =108, N3;=18, N, =105, N; =21
N, + N; =108 +#18 =126 = N, + N5 = 105+ 21 =126

G el

1 A 15-tooth spur pinion‘has amodule of 3 mm and runs at a speed of 1600 rev/min. The driven
gear has 60 teeth. Find the speed of the driven gear, the circular pitch, and the theoretical center to
center distance.

2 A'spur gearset has a module of 6 mm and a velocity ratio of 4. The pinion has 16 teeth. Find the
number of teeth on the driven gear, the pitch diameters, and the theoretical center-to-center
distance.
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