Scheme of Evaluation

Internal Assessment Test 11— April.2019

Sub: Mechanical Measurements & Metrology Code: | 17ME46B
Max ; .
Date: | 15/04/2019 | Duration: | 90mins | Marks: | 50 Sem: | IV Branch: ME

Note: Answer Any Five Full Questions.

Question
#

Description

Marks Distribution

Max
Marks

a)

Solu.

What are comparators? Explain any one type of
mechanical comparator with neat sketch.

Definition of Comparator
e Mechanical Comparator — Sigma comparator
or Dial Indicator or Johansson Mikrokator

- Sketch
- Explanation

2M

4 M
4 M

10 M

10M

Solu.

Design a plug and ring gauge to control the
production of 90mm shaft and hole part of Hge.

Data given a) i= 0.45°VD +0.001D.

b) The upper deviations for ‘¢’ shaft =-11D%**

c) The value for standard tolerance grade 1T8=25i
and 1T9=40i and d) 90mm lies in the diameter step of
80mm and 100mm.

e Finding,
D =89.44 mm
i(n) =2.102 pn

e Hole dimensions are :
Upper limit = 90.0525 mm
Lower limit =90 mm

e Shaft dimensions are:
Upper limit = 89.9305 mm
Lower limit = 89.847 mm

e Design of Plug gauge
Limits of Go gauge

1M
1M

2M

2M

10 M

10M




Upper limit of Go = 90.00577 mm 2 M
Lower limit of Go = 90.000525 mm
Upper limit of No go = 90. 0577 mm
Lower limit of NO go = 90.0525 mm
e Design of Ring gauge

Upper limit of Go = 89.927 mm
Lower limit of Go = 89.921 mm 2M
Upper limit of No go = 89. 847 mm
Lower limit of NO go = 89.838 mm

3) Write a short notes on:

() Interchangeability, (ii) selective assembly and
(iii)Indian standards (IS 919-1963) systems of limits

and fits.
Solu. e Interchangeability — (2 M each)
a) Local Interchangeability 4 M
_ N 10M 10M
b) Universal Interchangeability
e selective assembly 2 M
e Indian standards — ( 2 Marks each)
a) Fundamental Tolerance 4M
b) Fundamental Deviation
a) Explain measurement of effective diameter using 2
wire method.
Solu * Sketch Z m 10M | 10M
e P =p/2 cot (theta/2) — d cosec(theta/2 -1)
e P for Metric thread, P = 0.866p - g m
e P for Whitworth tread, P = 0.96 p — 1.165d
3) Sketch and explain the following comparators:
a) Zeiss Optimeter
Solu. o Sketch 2M 5M
e Explanation
3M 10M
b) b) Solex Comparators
Solu. e Sketch 2M
e Explanation 3 M M

3) With a neat sketch explain the principle of LVDT.




Solu.

Sketch

Explanation

Cases (2 mark each)

a) When there is no plunger movement
b) When plunger moves up

c¢) when plunger moves down

2M
2M

6 M

10M

10M

Solu.

Iustrate the principle of GO and NOGO gauges.

How the Taylor’s principle is used in designing

them?

Sketch (2 Marks each)
a) Plug gauge
b) Ring/ snap gauge
Explanation :

a) Go gauge

b) No go gauge

Example

4 M

4M

2M

10M

10M
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TECHNOLOGY TECHNOLOGY
Internal Assesment Test —2

Sub:Mechanical Measuremnts & Metorlogy Code: 17ME46B
Date: 15/04/2019 Duration: 90 mins = Max Marks: 50 = Sem: IV Branch (sections):ME (A & B)
Answer any FIVE FULL questions. Good luck!
OBE
Scheme and Solution Marks
RBT
1 . . . [10]
What are comparators? Explain any one type of mechanical comparator with
neat sketch.
Solu. Comparator is an instrument used for comparing the dimensions of a 2 Marks
component with a standard of length.
""""""" Bell crank
lever
I<j: : Measun unger
+ s 4 Marks

Slit
washer

L COo3 L2

Figure: Johansson Mikrokator 4 Marks

A very thin metal strip at the center carries a light pointer made up of glass.

» One end of the strip is connected to the adjustable cantilever strip and
the other end is to the spring elbow, in turn connected to the plunger.

» The slight movement of the plunger will make the bell crank lever to
rotate.

» This rotation will create tension in the strip and causes the strip to rotate
there by the strip start to twist & untwist resulting in the movement of
the point.

» The spring ensures that the plunger returns when the contact is removed.
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2 Design a plug and ring gauge to control the production of 90mm shaft and hole  [10]
part of Hgeo. Data given a) i= 0.45°VD +0.001D.
b) The upper deviations for ‘e’ shaft =-11D%*
c) The value for standard tolerance grade 1T8=25i and 1T9=40i and
d) 90mm lies in the diameter step of 80mm and 100mm.

Solu.
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3 Write a short notes on: [10]

(i)Interchangeability, (ii) selective assembly and (iii) Indian standards (IS 919-
1963) systems of limits and fits.
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Explain measurement of effective diameter using 2 wire method.
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5 Sketch and explain the following comparators:
a) Zeiss Optimeter

Solu.

Lamp
(Light Surce)

Green Filter

Plunger Ih

Figure: Zeiss optimeter

» The Light from the light source passes thru the green filter and
condenser as shown in figure.

» The function of the Green filter is to allow only the green light and
filters the remaining all colors in the light. Which cause less fatigue to
eye.

» This filtered beam light passes thru the Condenser, the function of the
condenser is to collect light & focus the light to the movable mirror
(M1). Where the Mirror 1 is a movable mirror which is operated by the
Plunger.

» The plunger is the measuring tip (Contacts to the workpiece to take the
deviation).

Mirror 2 (M2) is a fixed mirror.

» Once the focused light from the condenser falls on the mirror (M1) and
get reflected on to the Mirror 2 (M2) and again reflected back to the
Mirror 1 (M1) as shown in figure.

» Then the objective lens will collect this image and projects on to the
graticule.

(Graticule is a screen is having vertical and Horizontal lines which has a
precise scale on it)

» This image on the Graticule is observed by the Eye Piece and the
deviation will be noted.
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b) Solex Comparators

YV V VV V¥V

Y

Gauging head

fiter
orifice NRRRRRNRNE
/)

Alr
— escaping to

space

Water tank

7 ......... , ......... 3

. *-u_:.‘:.

Airjet A, A, Ay A,
The air is compressed in the compressor at high pressure which is equal
to Water head H.
The excess air escapes in the form of bubbles.
Then the metric amount of air is passed through the orifice at the
constant pressure.
Due to restricted area, at Al position, the back pressure is generated by
the head of water displaced in the manometer tube.
To determine the roundness of the job, the job is rotated along the jet
axis, if no variation in the pressure reading is obtained then we can say
that the job is perfectly circular at position Al.
Then the same procedure is repeated at various positions A2, A3, A4,
position and variation in the pressure reading is found out.
Also the diameter is measured at position Al corresponding to the
portion against two jets and diameter is also measured at various
position along the length of the bore.
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6

Solu.

With a neat sketch explain the principle of LVDT.

[10]
F‘nmuy
Codl 1 coil \ Coll 2
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s Y 72 NN 7 “0 I$L"V o
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Corstant l: b g va
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Difference voltage
(a) (b)
The working principle of the LVDT is by mutual induction. 2 Marks
Linear variable differential transformer which transfer mechanical
displacement into electrical signals.
The working of LVDT circuit diagram can be divided into three cases based on
the position of the iron core in the insulated former.
CASE 1 : (for no displacement) Co3

When the core is at null position then the flux linking with both the secondary

windings is equal so the induced emf is equal in both the windings. So for no

displacement the value of output eq is zero as e;and e; both are equal. 2 Marks
i.e., Esecl-Esec2=0

CASE 2:

When an external force is applied and if the steel iron core tends to move in the

left hand side direction (UP Ward) then the emf voltage induced in the 2 Marks

secondary coil 1 is greater when compared to the emf induced in the secondary

coil 2. SO POSITIVE.

Therefore the net output will be Esecl-Esec?

CASE 3:

When an external force is applied and if the steel iron core moves in the right

hand side direction (Downward) then the emf induced in the secondary coil 2 2 Marks

is greater when compared to the emf voltage induced in the secondary coil 1.

SO NEGATIVE

Therefore the net output voltage will be Esec2-Esecl

LVDT'S AC Output Magnitude
Fig. 2

" .
180" Out of Phase \,\_ __ safmesvee _ __~ InPhase
| 7|
| 5 [
| |
I |
|

|/

T~

0% 50% 100% ©Of Full Range Core Displacernent
a LVDT's Null Position

AC Output of Conventional LVDT Versus Core Displacement
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7 Illustrate the principle of GO and NOGO gauges. How the Taylor’s principle is

used in designing them?
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