CREEC EE e G TR Vol. 23 No.3
2015 4F 3 H Optics and Precision Engineering Mar. 2015

XEHS 1004-924X(2015)03-0745-08

K BUAT S S M % Xl B FL AT 45 4 B 53 o S Bt

BANE L TEE, TEAMKTE R B, I0E,FHR
(PEBFR KELFHENRE NEFRT, FH K& 130033)

FEE : b T KRBT S G 20 R 120 K0 28 5 00 XU AT 45 1 O g 4 FO i R RG BE e hp 225K AR SOt T — B AT 454 . ik
T AT By a2 R 2 AR 0 TR DR R /N R 25 (0 . A BT R EG AR T R R R T R Y e R B 3
Bl o TRy 24 AR B B0 @ N T A D A B O A R 2 AR AR R B L BT OB SRR A A T
ZIR R G R A B AR ST BE T ] B AR R 25 . SRS A SUBBOE T8 AU A 98 S B B AN R AR D R A BEAT
T A SR R - R SR AT S5 R AR A O R AR R AR I S A 2 B R 2% i 50. 36 nm FEAIRE]/NF10 nm,
T 2 R S M 220 R WL 200 0] R e 43 B 7 1] 1 5~10 nm RG BEHRAREE 3K o

X B ORI AMAXIGATH AL  REF LM L EFLEM; B E TN

hE 5% S :TN305. 7 XEEARIRED ;A doi:10. 3788/OPE. 20152303. 0745

Analysis and improvement of rod structures for large

diffraction grating ruling engines

MI Xiao-tao” » YU Hong-zhu, YU Hai-li, YAO Xue-feng,
SONG Nan,FENG Shu-long,QI Xiang-dong

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

% Corresponding author, E-mail:mixiaotao_ciomp@126. com

Abstract: As the double-rod structure in ruling system of a large diffraction grating ruling machine can
not meet its accuracy requirement, this paper designs a single-rod structure to substitute it. The
reasons of bending error of indexing direction of quarts guide rail in the grating ruling machine were
discussed and the method to reduce the error was analyzed. Meanwhile the rod structure and the stress
on a saddle slider were analyzed. Then, based on the theory of bending deformation of material
mechanics, the model of bending error in indexing direction of quartz guide rail was established. On
the basis of this model, the bending errors of quartz guide rails on the double-rod structure and the
single-rod structure were simulated. Finally, a frequency laser interferometer was used to measure the
two feature points on quartz guide rail. Experimental results indicate that the bendings at the

measuring points of quartz guide rail are reduced from 50. 36 nm to less than 10 nm by using the
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single-rod struture. It concludes that the single-rod structure basically meets the requirement of large

diffraction grating ruling engine for the measuring precision of 5—10 nm.

Key words: grating ruling engine; diffraction optical fiber; double-rod structure; single-rod structure;

quartz guide rail
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Fig. 1 Three-dimensional model of ruling system
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Fig. 5 Three-dimensional model of saddle slider
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Fig. 6 Schematic of ideal stress point of saddle slider

wE 6 Frzs. Hy o He F10 Hy b ¥ BE0 A9 47 8
H, i Hi 1 H, #409H s AEF T zox 1R
b, H M8 Hy A1 Hy B s H O B8
Py . i AR Z 0 808 HL teef 2
71 F, A& 8% i A7 0% 3 8077 28 4y B O 1) 04 4 i %
2584 M E I ATEINTE R R

F,
5

2Fy, =2Fy, =Fy, =Fy, =

3 4

B2 R T 220 Sl WL R A 45 g 1 R A S B R JH T
e 3 FEL 4 B R BIRLA S5 R Rz 9175 5
3.3 WHAEMTEREBRHOZ NN

L WP BR 52 1 G a7 B o 2
M1 A2 R UL AT S5 4 R B0 i e 32 ) L 2
J1 053 AR RF SR R W HL R T

QY

24 L et o
1. 2 o JDE‘L\.‘

B 7 BN B PR % )RR A

Fig. 7 Schematic of real stress point of saddle slider
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Fig. 8 Schematic of ideal stress analysis of saddle slider

under the condition of double-rod structure
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Fig. 9 Schematic of ideal stress analysis of saddle slider

under the condition of single-rod structure
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Simulation curves of two displacement measuring

points under the condition of double-rod structure
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Simulation curves of two displacement measuring

points under the condition of single-rod structure
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