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College of Engineering Pune
Department of Mechanical Engineering

Year (Final B. Tech.) 2012-13
(Subject: Advanced Machine Design) (ME 401)
Endsem Exam

Day & Date: 3" Dec 2012 Max Marks: 50
Timing: Duration: 3 hr.

Instructions: 1. Attempt any five questions.

2. Write to the point and irrelevant writing will lead to deduction of marks.

3. Write only two reasons, if you are asked to do so. Examiner will not select correct answers
from among the mix of right and wrong answers.

4. Sub questions should be written at one place.

5. Do not redraw any of the figures in the question paper.

Que. 1 (a) Identify the principle used while dimensioning the component shown in Fig. | . State its advantages
and disadvantages. 4)

(b) As a designer give two solutions to avoid the effect of tolerance stack up (2)

(c) Identity manufacturing process of parts shown in Fig. 2, giving reason. (4)

Que. 2 (a) Justify the following statement giving two reasons. “The high factor of safety does not ensure 100%
reliability.” (2)

(b) Observe the graphs in Fig. 3. In which case reliability is high? Why? (2)

(c) The vield point strength of a shaft denoted by “Y’, is normally distributed with mean value of 550 MPa and
variance 400. Similarly the load, denoted by ‘L’, is distributed normally with mean of 300MPa and variance of
1600. Calculate the factor of safety and reliability of the shaft.  (3)

(d) The internal diameter on a lot of spacers, drilled on a drilling machine, is normally distributed and has
variance of 0.0001. The rejection on the basis of design diameter is 25%. The design diameter is 30 £0.06 mm
What is the mean value of the internal diameter of spacer produced on the drilling machine? (3)

Que. 3 (a) When does the variability arise? What do you understand by variability in mechanical properties of'a
material?  (2)

(b) Write two uses of statistical considerations in Design. (2)

(c) A group of shafts is inspected for their diameters in mm which is distributed normally with mean and
variance to be (30, 0.0016). What is the natural tolerance on the shaft diameter and what is the diameter of the
shaft at *-2¢” away from the mean?  (3)

(d) The breaking strength in *N” of a synthetic fibre is normally distributed with mean of 800N and variance of
144. The purchaser of fabric requires the fabric to have strength atleast 772N. A fabric sample is randomly
selected and tested. What is the probability that the strength of fabric is at least 772N. (3)

Que. 4 (a) How ‘temperature’ and size of the component” aftect its yielding? (2)
(b) Ditferentiate between (4)

. EPFM & LEFM,

II.  Brittle failure, ductile failure

(c) Determine G; for a strip of width B. thickness h. modulus E with a center crack of length 2a as shown in the
13

figure 4. Given U = P where u is the deflection of the center of the beam of length *I" loaded with center

load. If h=1.5mm, B=25mm, P= 1000N, a= 25mm, E= 70GPa, Gic = 25kJ/m?* determine whether the crack is
safe. (2+2)

4,



o

OR
(¢) For a strip with edge crack under bending shown in the figure 3, determine the SIF. It Kic =40 MPavm, is
the crack likely to grow. (M = 1000Nm. W =40 mm. a = 20mm. B = 20mm)

Given: K; = 3652 vraf(x) where t(a) = a/W. B= plate thickness.
f(x) =112 140 x +7.33 «x?— 13.083 o3+ 14 «* 4)

Que. 5 (a) Why the results obtained by of S-N Curve are unreliable? Give three reasons (3)

(b) Why it is difficult to mathematically model environmental assisted corrosion? ( 3)

(¢) Determine the critical crack length in a centered cracked plate, loaded in mode I, if critical stress intensity
factor K0 = 60MPavm and far field stress is 120MPa  (2)

(d) Suress tield is same for plane stress and plane strain problems. Why is it not so for displacement fields? (2)

Que. 6 (a) A CT specimen has been made by estimating K¢ of the material and meeting all the geometrical

constraints. The experimentally obtained Load-CMOD curve is shown on the graph below (Figure 0).

Determine Ko,. Is it a valid test? Justify your answer.

(Yield stress =400MPa, crack length a= 24mm, plate thickness B=25mm, W= 50mm. For these values ot a and
2 s ; 5 ' 2

W (@W)=9.093, K; = ——f(%/}y)

The graph sheet attached to this can be attached to your answer sheet. (5)

(b ) What is refinement ot design space? (3)

(¢)What is analogy? Explain with examples not discussed in the class or text book (2)
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