MAE 4342
(Machine Design II)**

Mid-Term II (Open-Book, Closed Notes, Homework etc.)
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GEAR DESIGN

Compute the “surface-stress” for a pinion-gear pair. The pressure angle is 25° and
the teeth are AGMA full depth with Tip loading. The diametral pitch is 6 teeth per
inch, the face width is 2-inches, the transmitted load is 430 Ibf and the pitch line
velocity is 1527 ft/min. The gear has 26 teeth and is made of ASTM B148 Bronze
with Brinell hardness of 190, while the pinion has 17 teeth and is made of grade 1,
through hardened steel with Brinell hardness of 200 The gears have solid disks and
operate a a temperature of 180° F.

For Bronze: »=0.349 and E=16.1 X 10° psi

For Steel: ~ »=0.30 and E=30 X 10° psi { |
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SPRING DESIGN ' Tl ot

Design a helical compression spring for a static load of 400N at a deflection of 45 Lf
mm with a safety factor of 2.5. Use C=10 and plain- ground ends. Specify the

following parameters necessary to manufacture the spring: Outside Diameter, Total
Coils and Free length. Use a wire diameter of 4 mm. Also see if the spring is safe

against buckling. — / P 1020 #
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Interference Fit

A steel bushing is to be installed into a bronze sleeve as shown. The bushing has an
inside diameter of 2.500 in and a nominal outside diameter of 3.000 in. The sleeve
has a nominal inside diameter of 3.000 in. and an outside diameter of 4.000 in.

E=30 X 10° psi for steel
E =17 X 10° psi for bronze
v=0.27 for both materials

u=0.15

SLEEVE

BUSHING
i

Find: a) pressure developed at the interface b) stresses in the sleeve and bushing and
24 4

¢) Torque that may be safely transmitted. -
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