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Gearng

Gearing systems

The shape and proport.io:ns of gear teeth vary for
ent standard forms. The most common gear
systems are:

e British Standard 20° in\'olq[e.

e ISO metric 20° full depth involute.

» American Standard 20° involute.
 American Standard 143° full depth involyte
+ American Standard 145° composite.

« American Standard 20° stub tooth involute.

diffe.

The basic rack tooth of the system is used to expreg; -
tooth proportions.

The machinist will need to knog‘\ the proportions shown
in Figures 36 to 42. The full details Of each Standarg .
be obtained from the Machinery’s Handbook or
appropriate Standard.

ISO Metric 20° Involute

This standard tooth profile has been adopted as a par
of the Australian metric conversion program. It is widely
used in other countries.

The profile is that which lies in a plane normal to the
helix at the pitch circle. Modifications are permissible in
root clearance, root radius, and tip relief —the last asin
Figure 37.

British Standard 20° Involute

This standard is becoming increasingly popular for
senerated gears. It is of involute form with a slight round-
ing at the top of the tooth. |

The root of the tooth has a large radius with a smal
central flat, giving the tooth considerable strength and
making it suitable for heat treatment purposes (sec Fig
38).

American Standard 14;° Full Depth
Involute

This standard is very satisfactory for gears with
number of teeth. '

When the number of teeth is less than 32, undﬁ‘f“m_‘
ting of the gear teeth will occur. This becomes more

. o reases
pronounced as the number of teeth in the gear decre®
(see Fig. 39).

a large

American Standard 20° Full Depth
Involute

Thli s the same as the 14%° full depth involute 7
ITom the pressure angles of 20° causing the ooth ! gef
wider at the base and consequently prOdUCi”g . S”On:ﬂ;
tooth. The larger pressure angle also reduces undert

: . = . el
‘g, which begins at 18 teeth and increases With few
teeth (see Fig. 40).

American Standard 14;° Composité
System
This system | . g the 1%
full depth i::ﬂ the same tooth proportions a5 T g

olute system but is modified bY

Cyclowdal | e
The ¢ Clur'““ above and below the pitch In° sed
" “YEl0Mdal curves below the pitch line ar¢ ¥

Fi

Gearing

393

n
~d
-

| CD
n

4

L;\

n

gure 36 Normal 20° metric module

Figure 37 Basic rack tooth profile for normal metric
module

L radius

Figure 38 British Standard 20° involute

W hl':ﬂ s

depth

Flgu,»e 39 American Standard 142° involute

Ove ‘ 3 Sl
% erc..ome undercutting and the one above the pn;ch_ line
*“Quired to mesh correctly with the modified base of

the tooth (see Fig. 41).

B
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Figure 42 American Standard 20° stub tooth

American Standard 20° Stub Tooth

Involute

The tooth is shorter for the 20° pressure angle and this
strengthens the tooth as well as reducing undercutting.
so that pinions with 12 and 13 teeth are only slightls
andercut. However, the shorter tooth reduces the length
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Selecting the Cutter for Milling Diametrat
Pitch Gears
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