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PEME 5405
Seventh Semester Examination — 2012

METROLOGY, QUALITY CONTROL AND RELIABILITY
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(a)

Describe the procedure for deriving End standards from Line standards
with an example.

Write the reasons for first, second, third, fourth order surface irregularities
with reference to surface finish.

What are the goals of JIT ?

What is selective assembly ? How it differs from partial interchangeability?
Define PCR with an example.

Distinguish between ‘Defectives’ and ‘Defects’ with examples.

Symbolically explain the ‘Hole’ and ‘Shaft’ basis system of Fits with an
example.

Define and explain increasing, constant and decreasing failure rate zones
with reference to Bath Tub Curve.

Describe Operational, Mission, Inherent and Achieved Availability.

What are the various time slots in maintenance downtime? Describe.

Define the wavelength standard. How a international prototype “Meter” is
generated. 3
How you will distinguish between ‘Go’ and ‘No go’ gauges ? 1
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3. a)
(b)
4. (a)
(b)
biiii(@)

A slip gauge set M87 set as per 1S:2984 consists of the following :

Range (mm) slots inmm No. of blocks
1.001 to 1.009 0.001 9
1.01t01.49 0.01 49 |
0.5t09.5 0.5 19
10t0 90 10 9
1.005 - 1

Choose the minimum number of slip gauge block combination necessary to
check ‘Go’ and ‘No Go’ dimensions of a limit gauge : 44 +0.024 6

Describe the construction and principle of operation of “Tomlinson” surface’

roughness instrument with a neat schematic diagram. 7

Symbolically designate the surface finish. Texture ahd Lay as per IS : 696code.

3
Is it possible to derive the Poisson distribution form Binomial distribution ? If
yes explain. ) 4
One single component has MTBF =300 hours and MTTR = 10 hours with
both the failure and repair distributions exponential. Calculate steady state
availability, inherent availability and mission availability within 20 to 40 hours.

6
Compute the system reliability of the following system. 5
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R,=R,=R,=R=0.91, R,=R.=R,=R,=R,=0.94.
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(b) Anelectronic subsystem consists of 3 major components: a power supply, a
receiver and an amplifier with reliabilities 0.9, 0.92, 0.94 respectively. Each
component has two parallel units. Compute system reliabilities for both high
level and low level redundancy for the system. 5

6. (a) Amachineis used to fill cans with motor oil additives .A single sample is
collected and weight of the can is recorded. For a 24 hours day following
sample data are as follows :
8.00,8.01,8.02,8.01,8.00,8.01,8.06,8.07,8.01,8.04,8.02,8.01,
8.05,8.04,8.03,8.05,8.06,8.04,8.05,8.06,8.04,8.92, 8.03,8.05. Set up an
EWMA control chart with 1 = 0.2 and class width L; 3. Interpret the results.

7
(b) Describe the significant zones of OC curves of a double sampling plan. 3

7. Design a sequential sampling plan which has following data :
AQL=0.02, LTPD = 0.31, Consumer’s risk = 0.16, producer’s risk=0.09.
Also calculate : . g 10
(2) ATI
(b)
(c) Minimum number of defectives for rejecting the lot
(d) ASN.

Minimum number of items inspected for acceptance,

8. Writé notes on any four : : 2.5x4
(a) Five basic problem solving Techniques of Quality Circle
(b) ANOVA

(c) TQM

(d) Difference between AQL and AOQL.
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