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Force Analysis of Spur Gears (1/2)
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Force Analysis of Spur Gear (2/2)
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Q1

Pinion 2 runs at 1750 rev/min and transmits 2.5 kW to idler gear 3.
The teeth are cut on the 20 degrees full-depth system and have a
module m = 2.5 mm. Draw a free body diagram and show all forces
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Force Analysis of Bevel Gears
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Q2

The bevel pinion rotates at 600 rev/min in the direction shown and
transmits 5 hp to the gear. For simplicity, the teeth have been
replaced with pitch cones. Assume that only bearing C can take
thrust loads. Compute the bearing forces on the gear shaft.
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Q2 (3 of 4)
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Q2 (4 of 4)

=0 -.-;F,,x-' H-¢ ILF
SFY2F —Wo=0 D F): 140 ILF

£FY. S AW +FF 0 DE = —isellF

Fe= ST vi4of — 250 & b [
Fp = ~Hgl —isr kb ILE
Tz I5S¥s [bFaw ]

S26 Lec33 Page 12



Force Analysis Helical Gears
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Q3

An electric motors transmits 1 hp at 1800 rev/min in the clockwise
direction as viewed from the positive x-axis. Keyed to the motor
shaft is an 18-tooth helical pinion having a normal pressure angle of
20 degrees, a helix angle of 30 degrees, and a normal diametral pitch
of 12 teeth per in. Create a 3-dimensional sketch of the motor shaft
and the pinion and show the forces acting on the pinion and the
bearing reactions at A and B. The thrust should be taken out at A.

:/ A
e
2 - —
!\‘ %:;&%w:ﬁ
d ( . @ i V‘JB.M
Lj R— 7 u_ 0 | e—
1 /r' | ““"l_ki
I- 10 in >i<—1 in —>i
P: thp p: 3°
W- 1§oo VW/m}w fne 1L

"PV\ ¢ lo

S26 Lec33 Page 14



q,t—,’.'
Cos = dmb, =) Cos 3o = fom >
Ao bt fne bt
"P't < 2_20&0

Pe = Pu CosW =L (oS35 =]0 39t

d.z_l‘_'_ :._Lf__ = 1323 1w
Pe jo-329

W - [goo Lf_lV - IJD«?(LT[-?. = /{?-2;_14

M)™ (‘O) e

P =W, g) w > 552= W ('-m) 632
l2_
‘in o FE

S26 Lec33 Page 15



S26_Lec33 Page 16




dp=0-§6¢
Jo by ‘ We >
¢ t
A 3 l’{_bwk___l_
A
- x T
FY 3 Ly
2 B~ F,
\}T 'fF’ [ ~ F't b
Unlmowns Fs A,FA , T, T, F

S26 Lec33 Page 17



Q3 (3 of 3)
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