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Study of measuring linear expansion coefficient of
solid using laser deflection method
Lin Xiaolong, Zhang Tieqiang, Zheng Yongmei
( Department of Physics, Jilin University of Technology, Changchun, 130022)

Abstract: A method to measure solid linear expension cefficient is presented, using laser deflection
method and CCD device. In this paper, the block diagram of system structure, computer program and pro-
cision analysis are given. In contrast to conventional measuring technique, the subjective error is eliminat-
ed, the objectivity of the result is better.

Key words: solid linear expension coefficinent optical lever CCD
, CCD
) 9 9 IBM "S '
PC : : 3 g
D -,
=,
i [P 2
)
5 l
s 5 ’l 3 s 4
L 2
(] a= SL/(LoAt) (1) Y SN
1 2
Lo ,6L
AL S Fig. 1 Diagram of syster{n structure
1 —temperature control device 2-—sample
1 3 —optical lever 4—CCD 5—He Ne laser



22 6 351
S 2 2 o 2
2 2 D
AY, SL= dAY/(2D), (1) a= dAY/(2DLoAt) (2)
CCD AY, D
CCD, (n2- ni)$ (3)
, Ny, N2 CCD .S
. (2,03 a
a= d(n2— n1)S/(2DLoAt) (4)
2 , CCD
2mW  HeNe
mpertae 1o ot P e et ] o ntormasion s [ it v ’ ’
b—l v ¥
tem erature sensor amplit A wensersion drve vaemt aMcruramputer rint
| L EEETN ey | ey | PR M

Fig.2 Frame picture of system structure
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Table Comparison between the test value and the theoretical value
At= 20T tes value A Y;(mm) a(C™h a(Ch
material AY, AY, AY 4 AY, average value theoretical value relative error
Cu 6.296 6.34 6. 426 6.533 6. 400 17.1x 10~ © 0. 8%
a,(C™ Y 16.95% 1076 17.08% 107 © 17.30% 10" ° 17.59x 10~ ¢ 17.23x 10~
Fe 4.451 4.513 4. 606 4.717 4.573 12.2x 10~ ¢ 0.9%

a,(C™h

12.00x 10-6 12 15x 10~ 6 12.40x 10-6 12.70% 10-¢ 12.31x 10-¢
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Devel opment of three-dimensional (3D) laser cutting

Huang Kaijin, Xie Changsheng
( Department. of Materials Science & Engineering, HUST, Wuhan, 430074 )

Abstract: The 3D laser cutting has widely been applied in automotive industry and aerospace indus-
try. This paper summarizes the development of 3D laser cutting machine, illustrates the applications and
problems of 3D laser cutting.
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