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Laser alignment measuring and testing equipment based on interference fringe

HU Chang-de' LI Yong-giang' ,ZHOU Xin® ,ZHUGE Jing-chang® ,Ql Hao'
(1. Department of Enlisted Man, the Academy of Equipment Command & Technology, Beijing 102200, China; 2. State Key
Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072 , China)

Abstract: A laser alignment system based on interference fringe was developed to test the alignment of a rail. After being
collimated and broadened ,a semiconductor laser was irradiated onto a wedge. Reflecting on the front and back surfaces of the
wedge , the laser beam was divided into two cross beams at an angle of 2a, leading to interference fringes in the crossing zone. The
interference beam was used to be the measuring reference,and a linear CCD was fixed on the receiving target. The offset distance
between the measured point and the measure reference was obtained by detecting the interference position on the receiving target.
The stability and repetition of the measuring system was tested. The test results were compared with those obtained with a photo-

electricity autocollimator. The alignment error was /8. 96 m when the test length was 842mm. The maximum test length was up to

14m. The results indicate that the performance of theZsample device met the scheduled target.
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Fig. |  Interference induced by the reflection [rom both the surfaces of a
wedge
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Fig.2 Sketch map of the system
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Fig.3 Position of the interference [ringe on the CCD
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Fig.5 Logical relation of the input signals of the MCU
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Fig.6 Sketch map of the endpoint connection evaluation
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Table 1 Repeation experiment of the first time

number data measured x,/pixel v, = (x; —x)/pixel v

1 552.5 0.41 0. 1681
2 552.5 0.41 0.1681
3 552.4 0.31 0.0961
4 552.5 0.41 0.1681
5 552.5 0.41 0. 1681
6 552.5 0.41 0.1681
7 551.5 -0.59 0.3481
8 552.5 0.4 0.1681
9 550.5 -1.59 2.5281
10 551.5 -0.59 0.3481
Y Y x =5520.9,x =552.09 You=0 Yo =4.329

Table 2 Repeation experiment of the second lime

number data measured x,/pixel v, = (%, —x)/pixel o
1 1186.4 0.01 0.0001
2 1186.4 0.01 0. 0001
3 1186.4 0.01 0.0001
4 1186.4 0.01 0. 0001
5 1186.4 0.01 0. 0001
6 1186.3 -0.09 0.0081
7 1186.4 0.01 0. 0001
8 1185.9 -0.49 0.2401
9 1186.4 0.01 0. 0001
10 1186.9 0.51 0. 2601

Y, Y x =11863.9,% = 1186.39

ZvL =0
HIZR | P8R AT LAAS ) SF ¥ {H .« = 552. 09 (&

) R o = 2= 32 o 6o (50

Hf o, FRH I RAR TR R 2

FEH B CCD BT RS Tum x 7pum, i LUK
EREH T I KERA3:70 =4.83um, Al 30 ¥
WIEIKE, 30 =2. 08um, FFA |v, [B/NTF 3o, BT 100
BEAFAERKIREE, RBEK2 PHEM 70 =
1.68um, SR EEHILRMER, T HAEEN
FEREIMRERELLERG, FEFEREO THXE
65 N 0L 6 3 2 R 3 i LA AR B0 T I 6 SR
TEm,IFE, ARENMESR A LT B, BARENL
FREIEHE KT 2 T8, (A3 A e o8 24k 4 SR 5 3t
CCD M5£m
4.3 SXBEEENHEELITR

B T HUCE 2 EEZE K BE A 84. 2mm 3R 11,

Y. oF =0.509




$:3BE HSH

WK BT TWASERGHEERARKRI RS 525

B, GBI PR A B 84. 2mm AT/ EL R, HA
RSO T ER 1~ 10 MR GO T 4 KEE &,
FEIHCE 84, 2mm x 10 =842mm, M EFHEHF 3,

Table 3 The tested data of tested points 1 ~ 10 of the rail

average measurements each point of the equation

marked £, lue of 4 times of the straight fine 7 %)

point ./ pixel ¥,/ pixel /pixel
1 832.6 832.6 0
2 808. 325 808.7056 -0.3806
3 783.075 784.8112 -1.7362
4 762.68 760.9168 1.7632
5 735.05 737.0224 -1.9724
6 714.375 713.128 1.247
7 688.7 689.2336 -0.5336
8 663.925 665.3392 -1.4142
9 641.975 641.4448 0.5302
10 617.55 617.55 0
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Table 4 The linear error of the tested points I ~ 10 of the rail tested with a collimator

point average value of 4 times y,/(") i‘{ai/ (" B, =a, - %gai/ " deviation ;:B,./ )

1 58.75 28.75 37.6275 11.3275

2 25.5 84.25 4.3775 42.005

3 7.85 -13.2725 28.7325

4 8.775 100. 875 -12.3475 16.385

5 24.5 125.375 3.3775 19.7625

6 18.1 143.475 -3.0225 16.74

7 17.4 160.875 -3.7225 13.0175

8 5.075 165.95 -16.0475 -3.03

9 28.225 194.175 7.1025 4.0725

10 17.05 211.225 -4.0725 0
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