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A Study on Precision Drive Mechanism for Monochromator Grating

Dae~-Suk Kim*, Kee-Bong Choi*, Soo-Hyun Kim* and Yoon Keun Kwak*

ABSTRACT

The extent of absorption and transmittance of the light that passes through some material is changed as
the wavelength of the light varies, and which makes it possible to estimate characteristics of the material.
Spectrometer is a measurement system that can analyze the characteristics of material by using this prin-
ciple. Its application field is so wide that it can be applied to all the areas that are concerned with analyz-
ing materials : biological, environmental, medical and chemical area etc. This study is focused on develop-
ing precision sine drive mechanism for grating monochromator which is the most important part of the
spectrometers. It is designed to be simple in structure. It is achieved to derive basic principles to manipu-
late precision sine drive mechanism : it should be aligned with a condition that B, the angle between grat-
ing normal and grating rod should be the same as 7, the one between moving nut’s normal and sliding
guide. And also. it's found that the mis-alignments of the grating and mirrors are not the main factor in
guaranteeing the linearity of sine drive mechanism. Performance evaluation is achieved by a standard sam-
ple by comparing experimental results with standard values. It results in wavelength accuracy of =0.5am
and resolution of 1mm. Conclusively, it can be verified that the sine drive mechanism developed in this
study is not only simple in structure, but also stable and excellent in performanes.
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Table 1 Specifications of the spectrometer

Item Content
Wavelength Range 200~ 1100 nm
Focal length 200 mm
Dispersion 4 nm/mm
Resolution 1 nm  (slit width = 250 zm)
‘Wavelength Reproducibility <0.1 nm
Mounting Czemny-tumner type
Precision Driving sine drive mechanism
F-mumber 6.7
Off-axis angle 1n4°

Table 2 Optical design parameters

Parameter Description Value
a Grating groove width 1/1200 mm
N Grating total groove number 40800
f Focal length of mirror 200mm
a Off-axis angle 11.4°
m Position of grating 169.2 mm
d Slit width 250 pm
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Table 3 Mechanical design parameters

Parameter Description Value
R Grating rod rotation radius 60mm
P Lead screw pitch 1.25mm
¥y Reference rod angle 0°
y Reference guide angle [
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