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University of Concordia
Department of Mechanical and Industrial Engineering
MECH 344/X-Machine Element Design
Quiz #1- Thursday Oct. 1, 2009

Instructor: Dr. Sedaghati .
This examination paper has 5 pages.
TIME ALLOWED: 60 minutes

Special notes and instructions .
1. OPEN BOOK EXAM (ONLY TEXT BOOK)
2. ENCS standard non-programmable calculator is allowed.
3. Write directly on this exam and bank pages provided. If necessary, write on the
back of the facing page. ' _ '
4. Write your Concordia ID on the space provided on the top of each page.
5. Show work in sufficient detail.
6. DO NOT UNSTAPLE PAGES.

I have read the above instructions

Signature:

Name:

Student ID:




Problem 1:

Figure below depicts a punch press frame made of gray cast iron with
S. =170Mpa and §,, =650 Mpa. Assuming a safety factor of 2.5 and using Modified

Mohr theory determine the maximum allowable load P.
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Problem 2:

Figure below shows a portion of a pump that is gear-driven at uniform load and speed.
The shaft is supported by bearings mounted in the pump housing. The shaft is made of
AISI 1095 Carbon Steel quench & temper @600 °F. The tangential, axial, and radial
components of force applied to the gear are shown. The surface of the shaft fillet has
been perfectly polished, which is estimated to be equivalent to laboratory mirror-polished
surface. Fatigue stress concentration factors (K ) for the fillet have been determined and

are shown on the drawing. Assume mean stress concentration factor K m 1sequal to K 7

Estimate the safety factor with respect to infinite Tatigue failure at the fillet. Draw
modified Good-man Diagram and show load line (use case 3). Assume room temperature
and 50% reliability.
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