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Fig. 1 Schematic diagram of a 3. 39 uym dual wavelength beat wave interferometer
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Fig. 2 Schematic diagram of absolute measurement of a large

diameter by a 3. 39 pm dual wavelength beat wave
interferometer
1. Laser collimator; 2, 2' ; Base platform; 3; Pentaganal prism;
4, 9,9 ; Quadrant silicon photodiode; 5, 5 : Pbsitioner;
6. Measurement head; 7; Comer cube prism; 8; 3. 39 um beat

wave interferometer; 10, 10’ ; Positioning chunk; 11; “{orkpiece;

12 Sighal processor and controller




R W ¢ 3. 39 pm XY RTHYE T (LR B R ERINENTR 899

BB ER, S B RL P ARSI R S
[6) 55 T Ay bl ] S A — AR A DU SR R e i B8, R SR S RS Ay L . ) sk v B AR
oSBT LR, L E AR SR TR E R ERE TR R
RO EARE AR, AT S Bk R A IR 2 R R B — AR HAREREE
5NSEL A 90°, W B3k 4 BIALTF P BT & B AT 66 % R 4T 6 2 AR BT 1 O F M T4
B 3 5 B TN B (2 b Y B BS L TREPE A S RLBRAE T B 08 L (A ST 3 E By
WL EH RS NEES, DIREH S A FE Mg 502, RO AN A H A
PR L (e LA R O 4 PR 5 o e — AR MY B K TR T P A Y B A R 3 R . A B I 3L
43 T O 4 T AR SEE TR Bl M D6 48 B ST L DR BT DL R 2 |

MR, DOEE R bR, B AARERTS 2.2 X KEPTARFR—KFE L,
RS T LU Sk A DO 4R R S e R UCES 0k BB W S 40 B0 F I B 8 A, 4K OR R
SRR HLM 5.5 BRI , AR 1 38 Sk 75 5 B A0 245 T O 10 _E A X o B 4R 0 5 B OF
Ve, I 2R ERT RS MRS A LR E 4 TR IE T 8 3L 72 7 ) 8 1 B 689 7 [ E B
25 W e i T SCR T R Sk o S 6 48 U G S 87 Bl b g U e B B e R D, 3. 39 um DU
T TR AR R 02 MBS L, 8 TR, R
MERH K/

D= \/_L — )2+ & (4
XA L AW NEERREEBPOZEHER c AR EMUREE— Elﬁﬁﬂﬁﬁﬁﬁfﬁ%mq’
DZEHIEER, B — s HEMRAER.
 EXRMME ARG, XEFEREEL L HBYLE ST U, LR R K
KIXEMWTE LHEEEREHA R BWE THEITUEEXKR AV EE S I EH P HE
LA TR M BSLW B, 5 B S ES FH 0 T Eay R RYCE .0, 217 B ShEZFM
& ,

Bl 3 Frm o 3E0e R R B I B A, W Bk DL B SRR BREE O NS S X
FHEEICLRTE v, - B W LELHEEMIIBZT G, B AR B E (08 b A I 5 PR 6 B it
DRSS AR MEECEAE « 7 B R YLAAT B A s 2R i (X BT 40 ) 0 & 8 ] =
kR [E Bt EPR AR b LR R, M A ALE AR B SO T i i3k B HE
B T E R LR E AR AERIRE R 20 KOy —HEBEE . MBERIE 1 Fix,

Table 1 Results of aiming and positioning experiment

Results 3¢ (um)

Point 1 3.9 2.1 3.9 9.2
Point 2 3.2 2.8 5. 1 3.2

Positioning and aiming etror - 4,5 3.5 6. 4 3.9
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Fig. 3 Schematic diagram of aiming and positioning experiment
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Fig. 4 Aiming error produced by Fig. 5 Measurement error produced by position error
laser angular drift of a pentagonal prism
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Table 2 The results of laser drift experiment on the single mode fiber laser collimator

Distance: 10 m Distance: 20 m
Group number

o : (um) Relative drift 3¢ ; (um) Relative drift
1 8.6 0.9X10°° 40. 1 2.0X10°¢
2 8.4 0.8Xx10°° 24. 4 1.2x10°¢
3 22.8 2.3X 108 9.3 0.5X10"¢
4 (1.3 I.1X 107" 18.6 0.9Xx10°°
5 23. 1 2.3X10"¢ 24.2 _ 1,2X10°°
6 16. 1 1.6X10°° 22.0 1. 1X10°¢
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Study of Absolute Measurement of Large Diameters by a 3. 39 um

Dual Wavelength Beat Wave Interferometer

Feng Qibo
(Department of Physiwcs, Northern Jiaotong University , Beijing 100044)

Liang Jinwen

(Department of Precision Instrument ,Tsinghua University , Beijing 100084)

Abstract On the basis of a brief description of the measurement principle of a 3. 39 um
dual wavelength beat wave interferometer, a new method of aiming and positioning the
measuring points of a large dimension workpiece diameter is put forward. The high precise
absolute measurement of a large diameter without a guide is realized by using a 3. 39 pum
dual wavelength beat wave interferometer. The results of aiming and positioning experiment
are given. The measurement error of the system is analysed. The error analysis indicates that
the uncertainty (3¢) in measuring a diameter of 10 meters is less than 0. 03 mm.

Key Words beatwave interferometer, aiming and positioning, large diameter

measurement, absolute measurement





