Gear Box Calculations

1. What is the optimal spacing for a 13 tooth gear in mesh with a 44 tooth spur gear? Both gears
have 32 pitch and 20 degree pressure angle.
2. What is the optimal spacing for a 20 tooth and a 60 tooth spur gear with 1 module and 20
degree pressure angle?
3. You have access to 32 pitch, 20 degree PA gears with the following teeth (12, 24, 36, 48, 60)
and module 1.5, 20 degree PA gears with the following teeth (16, 32, 48, 64). The 32 pitch
gears are brass (yield strength=70 MPa ) and the 1.5 module gears are steel (yield
strength=1500 MPa). Design a gear box with a gear ratio between 30 and 36. If the gear box is
exposed to a maximum input torque of 1 Newton meter, fill in the entries in the table on the
next page and calculate the required face width to keep the tooth stress below 0.3 σ y . If the
maximum speed of the motor is 10000 rpm , calculate the output speeds.
Calculate the bearing loads as follows:
The forces acting on the axles (assuming 4 stages) are:
r
stage 1 axle: B1 + Wt1iˆ + Wn1 ˆj = 0̂
r
stage 2 axle: B2 − Wt1iˆ − Wn1 ˆj + Wt2 iˆ + Wn2 ˆj = 0̂
r
stage 3 axle: B3 − Wt2 iˆ − Wn2 ˆj + Wt3 iˆ + Wn3 ˆj = 0̂
r
stage 4 axle: B4 − Wt3 iˆ − Wn3 ˆj = 0̂
The magnitudes can be calculated (remembering the relation between Wt and Wn ) as:
r
r
r
r
B1 = Wt1 sec(φ ) , B2 = (Wt1 − Wt2 )sec(φ ) , B3 = (Wt2 − Wt3 )sec(φ ) , B1 = Wt3 sec(φ )

