Agricultural and Biosystems Engineering, lowa State University Spring 2009
Homework 3

Question 1: A manual transmission is shown below. All gears on Shaft A and Shaft C are fixed to the shaft. Gears A4 are in

constant mesh with gear C1. All gears on shaft B are sliding gears. Twenty horsepower at a rotational speed of
2626 rpm is input to shaft A.
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a). How many forward gears does this transmission have.
b) How many reverse gears does this transmission have.
c) Determine which gears are engaged to obtain the highest gear ratio (forward gears only). What is the output
shaft speed (shaft B) for this gear ratio.
d) Determine the gear ratio, output speed and direction of rotation (forward/reverse) when gear C2 and B4 are
engaged.

Question 2 Consider the following planetary gearset. A clockwise input of 200 rpm at a torque of 10 ft-Ib (15 Nm) is applied
to the sun gear. The ring gear is locked and does not rotate. Output is taken from the carrier
Planet - 20 teeth
Ring - 100 teeth
For Ring Fixed: Ns/Nc= Tr/Ts+1
For Carrier Fixed: ~ Ns/Nr=-Tr/Ts
For Sun Fixed: Nr/Nc= Ts/Tr+1

a) The input to the sun gear is 250 rpm and the required output at the carrier gear
is 50 rpm. Determine the number of teeth required on the sun gear? What is the
gear ratio?

b) Assuming an overall efficiency of 95% determine the output power from the
planetary.

Question 3 A clutch is required to transmit 400 N.M of torque. The mean radius of the clutch disk is 400 mm, the coefficient of
friction is 0.25, and the clutch has a single clutch plate with 2 torque transmitting surfaces.
a) Given the equation T = Fc * f * rm * n. Determine the clamping force required for this clutch plate.
b) How many torque transmitting surfaces would be required to transmit 125 kW at 1500 rpm, for a clutch
that is identical to the previous clutch except the number of torque transmitting surfaces.
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