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B.Tech
PEME 5405

Special Examination-2013
METROLOGY, QUALITY CONTROL AND RELIABILITY

Full Marks-70
Time:3 Hours
Answer Question Number. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.

Answer the following questions: 2x10

(a) How a international prototype” Meter” is generated with wavelength
standards?

(b) Define the first, second, third and fourth order surface irregularities with
reference to surface texture of a machined work surface.

(c) What are the concepts of Robust design?

(d) How full interchangeability differs from partial interchangeability?

(e) Define and explain various zones of a Bath Tub Curve.

(f) What is the basic difference between variable and attribute statistical control?

(g) Compare an ideal OC curve with actual OC curve for a single sampling plan.

(h) Define RPI and PCR with an example.

(i) Define Signal to Noise ratio. Write the equations for at least two of them.

(j) What are the differences between Reactive, Preventive and Preventive
maintenance?

(a).Calculate the dimensions of plug and ring gauges to control the roduction
of 80 mm shaft and hole pair 0f H7dg as per IS: specifications. The following
assumption may be made: 80 mm lies in the diameter steps of 80-120 mm and
the upper deviation for‘d’ shaft is given by -16D**, Tolerance unit i( icrons)
=0.45D°**+0.001D and IT7=15.85i and IT8=25i . Consider wear allowance
of 10% of gauge allowance. /8.0

(b) Define Taylor’s principles for GO and NO-GO gauges with
suitable examples? 2.0

(a) Describe with neat diagrams two-wire method and three wire method of

measuring the effective diameter of a screw thread. /7.0
(b) Define Flatness according to IS: 2063:1962 and the procedure for ensuring
the flatness of a surface. /3.0

(a) Describe the various steps necessary for obtaining ISO: 9000 standard
registration. /5.0
(b)A manufacturer purchases small bolts in cartons that usually contain several
thousand bolts. Each shipment consists of a number of cartons. As a part of the
acceptance procedure for these bolts, 400 bolts are selected at random from each
carton and are subjected to visual inspection for certain defects. In a shipment of
10 cartons the respective percentages of defectives from the samples from each
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carton are 0,0,0.5,0.75,0,2.0,0.25,1.6,1.7,1.56 .Estimate the number of cartons
meet the statistical quality control limits. /5.0

(a) The average life of assembly A is 2000 hours. Data indicate that this life
characteristic is exponentially distributed.
(i) What percent of the subassemblies in the population will last at
least 200 hours?
(i)  The average life of the sub assemblies B is 1000 hours and the life
is exponentially distributed. What percent of the sub assemblies in the
population will last at least 200 hours?
(iii) ~ These sub assemblies are independently manufactured and then
connected in series to form the total assembly. What percent of assemblies
in the population will last at least 200 hours? /7.0

(b) Derive the Availability Probability Function of a single repairable system
using Markov model. /3.0
(a) Viscosity measurements on a polymer are made every 10 minutes by an
on-line viscometer. Thirty-six observations are shown here (read down from left).
The target viscosity for this process is o =3200:

3169 3160 3208 3185 3190 3174
3173 3172 3211 3187 3183 3171
3162 3175 3214 3192 3197 3180
3154 3205 3215 3199 3188 3179
3139 3203 3209 3197 3183 3175
3145 3209 3203 3193 3175 3174
Construct a tabular CUSUM for this process using standardized value of h=8.01

and k= 0.25. Estimate the process standard deviation. /7.0
(b)  Describe the significant zones of OC curves of a double sampling plan.
Explain the position of Py 10=2.5% . /3.0

Design a sequential sampling plan which has following data:
AQL=0.03, LTPD=0.31, Consumer’s risk=0.05, producer’s risk=0.10.
Also calculate:
(i) ATI
(ii) Minimum number of items inspected for acceptance,
(iii) Minimum number of defectives for rejecting the lot
(iv) ASN. /10.0

WRITE notes on any four: /2.5x4
(i) Basic problem solving Techniques of Quality Circle

(ii) Pre requisites of JIT Programme.

(iii)  Five elements of integrated TQM model.

(iv)  Difference between AQL and AOQL

) The concept of the loss function.




