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CPME 6401

Special 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

What are the disadvantages of material line standards ? Give two
procedures to rectify it.

Define RPI with an example.

Name and reason out (one for each) four types of pitch errors with
reference to effective diameter of screw threads.

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

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

What is interchangeability ? How full interchangeability differs from partial
interchangeability ?

Describe Operational, Mission, Inherent and Achieved Availability.
Distinguish between Preventive and Predictive Maintenance.
What is Rectifying Inspection ?

Describe four random errors and four systematic errors.
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2. (a)

3. (a)
(b)
4. (a)
(b)
5. (a)

Determine the sizes of the” general” “Go” and “Not-Go” gauges for
component having 55 H8f8 fit. Data given as follows :

(i) i(microns)=0.45D%32+0.001D (D in mm)

(i) the upper deviation for  shaft = —5.5D%*

(iii) 55 mm in the diameter range 50~80 mm.

(iv) Take wear allowance as 10% of the gauge allowance. 7

Describe one testing procedure of “Flatness” testing of a 1000mm square
surface with its limitations. 3

Describe the principle of operation of “Taylor-Hobson-Talysurf’ surface rough-
ness instrument with a neat schematic diagram. A

Symbolically designate the surface finish. Texture and Lay as per IS : 696
code. 3

If there is no occurrence of event in the interval [0, t], Establish the relation-
ship between the Poisson distribution and Exponential distribution. 3

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.

7

Derive the system reliabilities with two components for both low and high
level redundancy. Prove low level redundancy is greater than high level

redundancy if reliability values are less than 1. 4
Compute the system reliability of the following system : 6
. ©

e R1—R5—] |——R4

I R, | |

| — Ry
1 R

I R, R, | -

R, |

Input side Output side

CPME 6401 2 Contd.




image3.jpeg
Where reliability values are as follows :
R,=0.8,R,=0.88,R,=0.9, R;=R,,=0.91,R,=0.95 R,=R,=0.93,
Ry =0.96, Ry=0.94.

6. (a) Anindustry has developed control charts for variables x.and range R for
manufacturing fasteners. One parameter of fasteners has 20 samples each
of subgroup size 5. if subgroup size changes to 4, calculate the UCL,, LCL,,
UCL and LCL, for the new subgroup. What s the PCR and RPI of the new
process. Prove, IF two measured data are 73.44 units and 76.28 units are
within range and variable control. Data given :

T X, =74.001, £ R;=0.024,d,=2.326 (forn=5), d,=2.059 (forn=4),
A2= 1.500 for n = 4, D4= 2.282 for n = 4, D3= 0 for n = 4. Specification
limits are 74.000+0.012. 8
(b) Define ARL with an example. 2
7.  Design a sequential sampling plan which has following data :
AQL =0.01, LTPD =0.25, Consumer’s risk = 0.14, producer’s risk = 0.09.
Also calculate : 10
(a) AOQ
(b) Minimum number of items inspected for acceptance
(c) Minimum number of defectives for rejecting the lot
(d) ASN.
8.  Write notes on any four : 25x%x4
(a) Five basic problem solving Techniques of Quality Circle
(b) JIT
(c) Acceptance Sampling
(d) Crossed Array Design and Signal-to-Noise Ratio
(e) Difference between AQL and AOQL
(f)  Benefits of ISO 9000 company.
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