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How to Calculate Required Horsepower for Circular Saws
The horsepower required for a circular saw is determined by several interrelated
f a c t o r s : tooth style; number of teeth; saw speed; kerf  width; bite;  wood hard-
ness;  and cant  face  width .

A formula developed by Hiram Hallock, retired, U.S. Forest Service, can be used
t o  d e t e r m i n e  h o r s e p o w e r  r e q u i r e m e n t s .  T h e  f o r m u l a  i s :

HP = gullet area of one tooth X number of teeth in saw X saw
speed X bite factor X wood hardness factor X kerf width
f a c t o r  X  f a c e  w i d t h  f a c t o r  X  0 . 0 0 3 .

Gullet Area

Number of Teeth in Saw
Simply count the number of teeth in the saw.



Saw Speed
The saw speed, or RPM, should be that while in the cut. A speed indicator should
be used to determine saw speed but calculations can be made provided the motor
speed is known. T h e  b a s i c  r e l a t i o n s h i p  i s :

Bite Factor
T o  o b t a i n  t h e  B i t e  F a c t o r ,  t h e  f e e d-per-tooth must first be determined. Feed-per-
tooth can be determined depending on what you know.

If you know the carriage speed in FPM, then you can calculate
f e e d - p e r - t o o t h  a s  f o l l o w s :

F e e d - p e r - t o o t h ,  i n .  =

or,  i f  you know carriage feed, in.  per one saw revolution, then
y o u  c a n  c a l c u l a t e  f e e d - p e r - t o o t h  a s  f o l l o w s :

F e e d - p e r - t o o t h ,  i n .  =

Then calculate the Bite Factor, which is used in the HP formula,
a s  f o l l o w s :

Bite Factor = 0.5 + (4 X feed-per-tooth, in.)

Wood Hardness Factor
The Wood Hardness Factor is found by multiplying the average green specific gravity
of the wood (based on ovendry weight and green volume) t imes 2.2.

Kerf Width Factor
The Ker f  Width  Factor  is  found by  mul t ip ly ing the  ker f  width  t imes 2 .91 .

Face Width Factor
The Face Width Factor must also be calculated. I t  t a k e s  i n t o  a c c o u n t  t h e  w i d t h  o f
the face being sawn as it  relates to the maximum face width that can be sawn under
given condi t ions. It is further assumed that the gullet can chmaber and hold sawdust
without complications from a solid wood amount equivalent to 70 percent of the total
g u l l e t  a r e a .
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The maximum cant face width is calculated as follows:

Normally, for inserted tooth saws 3 inches is added to the above answer. To obtain
the  Face Width  Factor ,  d iv ide  the  cant  face  width  des i red  by  the  maximum cant-
f a c e  w i d t h  a s  d e t e r m i n e d  a b o v e .

The following example will illustrate the use of the HP formula:
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