Abstract:

In this experiment a macro scale surface property of a sample; namely, straightness was

investigated.

Auto collimator consisting of a mobile car moving along a marked straight edge with a light
source. mirror and display screen was used for this purpose. Rise and fall angles were measured

and then rise and fall length was calculated using a conversion factor.

Then using two different methods: line joining two ends and least square method to find best fit

and consequently maximum deviation was used. This gave a maximum deviation (error) 1n
straightness of the surface of values of 56.8 pm and -33.74 pm respectively.
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List of symbols:

Xprime

Constance of linear equation
Conversion factor
Carriage length
Slope
Position of carriage
Limiting error in position x (deviation)
The average position value
Cumulative Rise/Fall in
Line joining end points values

Least square equation values

um

Lm

mim
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An autocollimator works by projecting an image onto a target mirror, and
measuring the deflection of the returned image against a scale, either visually or by

means of an electronic detector

Experimental setup and procedure

1. Clean the surface plate or table.
7 Position the auto-collimator in the line with reflector. Switch on the lamp in

the auto-oo"llimator the' :ahf iment be__‘-}:._'_. i-eecn the auto-collunator and reﬂector
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Given data:

Table (1): Auto-collimator Data:

Position Reflector Carriage Auto-collimator reading

(mm) Minutes Seconds




Results and discussion:

Position
(mm)

(micro m)

Line
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Table3 :calculated data using least square error method.
Position | Angle Difference | Rise/fall [ Cumulative | Reference | Xm Ym Xm*Ym | Xm”~ | Least Maximum
(mm) reading | from first | In interval | rise/fall wrt square difference
(sec) reading length "1" | line ab | equation (micro m)
(sec) (micro m) | (micro m) values
| 4
0 0 0 [0 [0 | a -250 -87.76
100 | 863 0 0 0 b -150 -87.76
200 | 941.8 78.8 1394 | 39.4 | C -50 -48.36
| 300 087 124 62 101.4 d 50 13.64
[ 400 950 87 43.5 144.9 [e 150 57.14
500 1055 192 96 240.9 f 250 153.1
3] 1500 4796.8 | 481.8 240.9 526.6 0 0
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Figure (3): variation of cumulative error as result of changing the distance along the surface.
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Discussion:

light back into the Auto-collimatatg);t ';Lz m;[ mlr ‘;10;'” i o nounien,
. . - n le .I. t lits a ‘ \ S : r : Y C * %
deflection to determine the angle of the target g T

e The existe -
o i nC(-? of bms 01‘- dust on the plate surface will lead to change the position of the
retiector carriage which is very sensitive (take reading as small as 1um).

@ Aut?-colh'mator works on the principle light reflection. It concerned with the idea that flat
surface will reflect light at zero angle.

e The main scale is divided into 30 divisions each reads one second.

e The accuracy of the device 1s 0.02 sec.

e The alignment between the auto-collimator and reflector should be checked at both extremes ot
the operational distance to the end for less error in the observed data.

e The maximum straightness error with respect to:
a) A line joining end pints 1856.8pm.

b) The least square method is-33.74pm.

because it takes all the points in consideration, while

The least-square method 1s more accurate on, W
s only so more error will exist.

&
g end point’s method takes the first and last point

the line joinin




source of erTor:

I- The existence of dust on the surface

2- Misali
gnment between the autocollimator and the reflector

Summery and conclusion:

I : .
n this experiment autocollimator was use to determine the straightness of a beam.

The straightness of the surface was found by measuring the relative angle between the points on
the surface; the angle was measured by turning the wheel of the prism until the image of the wire

is contained within the acceptable range on the display screen.

Two methods were use to do the analysis of this experiment:

1- Line Joining Method.
7. Least Square Method.

The limiting error was foun
using least square method.




