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1. A 20-tooth full depth spur gear is driving an 80-tooth gear.  The diametral pitch is 32 and the pressure angle is 20 degrees.  Calculate the contact ratio.

2. A 20-tooth full depth spur gear is driving an 80-tooth gear.  The diametral pitch is 32 and the pressure angle is 20 degrees.  The input speed is 1500 rpm and the transmitted power is 0.5 hp.  Calculate the minimum number of teeth required for the pinion to avoid interference (undercutting).

3. A pair of standard 20-degree pressure angle spur gears are to be selected to transmit power between two shafts.  The input power is 30 hp and the input shaft speed is 1000 rpm.  The gear ratio is to be 4:1 (the output shaft rotates at one fourth the speed of the input shaft).  The pinion’s number of teeth is selected to be 24.  A diametral pitch of 10 and a face width of 1.25 inches have also been chosen.  Calculate the radial force created between the gear teeth.

4. Consider the in-line planetary gear train shown in the figure.  Shaft a and b are the input and output shafts respectively (note: shaft a is input) and Gear 6 is a fixed gear. Calculate the speed ratio.
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5. A spur gearset with full-depth 20 degree pressure angle is transmitting power between two shafts.  The input power is 2 hp and the pinion rpm is 2000.  The gear ratio is 2:1.  The gearset has a diamteral pitch of 24 and face width is 0.25 inch.  The pinion number of teeth is 18.  The source of power is smooth and the driven machinery has moderate shock loads.  The gear teeth are specified to be precision and accurately mounted with small bearing clearances and small deflections.  The geometry quality number is Qv = 8.  Both the gear and the pinion are made of Grade-2 through hardened steel with bulk hardness of 300 Bhn.  The pinion teeth are expected to see 107 cycles of loading.  The  reliability of the stress number is 99.9%, determine the factor of safety of this design against eventual tooth bending fatigue failure. Use Ks=KT=KB=1 and Km= 1.2.

6. A spur speed reducer gearset has 15 teeth on the pinion and 45 teeth on the gear.  The pressure angle is 20 degrees.  The diametral pitch is 6 and the face width is 2 inches.  The pinion is rotating at 3000 rpm transmitting 20 horse powers.  The life is estimated to be 100 million cycles (pinion) for strength data reliability of 99.9%.  The material is through hardened steel grade-2 with core BHN of 250.  The pinion is case hardened to 400 BHN. The gearset quality index Qv=8.  The driving machinery delivers a uniform power while the driven machinery is classified as heavy shock loading.  Consider the gears to be in enclosed commercial-quality units.   The rim thickness is equal to the tooth height.  The gears are saddle mounted half-way between two bearings.  The gear surfaces are not crowned and no lapping fluid is used.  When accounting for number of cycles correction, pick the graph or formula that leads to a more conservative estimate of strength.  For the pinion only, calculate the factor of safety guarding against tooth breakage due to fatigue.


7. A deep groove 02 series ball bearing is to be selected to support a radial load of 3000 N for 50 million cycles.  The application factor is 1.2.  Determine the bore size of the smallest adequate bearing for 99% reliability.

8. In a ball bearing selection application the radial load is 370 lbs.  The load application factor is 1.4 and the application life is 30 million cycles.  A 15 mm bore deep groove bearing has been selected from Table 11-2.  Calculate the reliability of this bearing. 

9. A Series-02 deep groove is subjected to 300 lbs of radial load and 100 lbs of thrust load.  The bearing bore size is 20 mm.  The bearing inner ring rotates.  Calculate the equivalent radial load for this bearing (in lbs).

10. A ball bearing is selected for the design radial load of F=1000 lbs and design life of L= 30 million cycles and a reliability of 90%.  If the bearing is subjected to an actual radial load of 2000 lbs instead, for the same 90% reliability the bearing life (in million cycles) would be reduced to what value?

11. A gearbox uses 4 identical bearings.  If each bearing is designed to have 98% reliability, what is the reliability of the gearbox bearing collection? 
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