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A Study on Micro-Vibration behavior of thermal stable

pillar

Student: Zong Ying LI Advisor: Prof.Gin-Show Liou

Dr . Duan-Jen Wang

Institute of Civil Engineering
College of Engineering

National Chiao'Tung University

Abstract

The precision of optical instrument and high-tech equipment
may be curtailed by the thermal expansion ( or contraction ) of their
pillar foundation and micro vibration of the pillar foundation.
Therefore, The purpose of the thesis is to design a pillar device with
thermal stability. The device is mainly composed of steel and
aluminum materials. The experiment of the device is the measure
the length change of the device due to temperature change, and
nature frequency and damping ratio of the device. It is shown that

the device has the property of thermal stability. And the natural



frequency and damping ratio one also obtained through impact
loading that. In order to check the natural frequency, a finite
element method is set up for the device. Their finite element modal

can be employed in the future dynamic analysis of the device.
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2 2-1 # 2 PRI

BE |, BEEAE PARE ] RR
L = 1
o (x10°/°C) (Mpa) (g/cm?)
B _
Si~ 0O 0.5 7.4x10* 2.2
(Quartz)
FlL & & Ni 35%-+
1.6 20x 10" 8
(Invar alloy) Fe 65%
4 (Fe) 11.5 20x%10* 7.8
& (Al) 23 6.8x10* 2.7
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%2 3-1 BEREHBER(EN)

FFERE(min) | E A& T1 | E & T2 | =4 (mm)
30 29.2 27.8 1.047
60 29.2 28.6 1.045
90 29.1 27.2 1.042
120 29.1 27.1 1.041
150 29.7 28.9 1.037
180 29.7 29 1.037
210 29.8 29.1 1.037
240 30.6 32.3 1.036
270 31.5 30.4 1.034
300 31.5 31.2 1.034
330 34 37 1.034
360 34.4 52 1.032
390 39.7 52 1.032
420 40,2 43.7 1.033
450 41.9 441 1.033
480 44.5 44:3 1.032
510 44.8 44 .4 1.032
540 427 28.7 1.028
570 39.7 28.2 1.022
600 37.7 28.1 1.02
630 35.5 27.7 1.02
660 34.5 27.7 1.02
690 30.3 27.2 1.022
720 29.8 27.2 1.022
750 29.1 27.1 1.022
780 28.7 27.3 1.023
810 28.5 27 1.023
840 28.4 27.5 1.024
870 28.1 27.5 1.024
900 29.4 28.7 1.024
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3 32 BR=HER(EH)

E\JJ‘ H (min) | T R T2 |5 72 (mm)
30 27.4 29.6 4.053
60 28.8 29.7 4.053
90 30.4 30.2 4.051
120 30.4 30.4 4.051
150 30.6 30.4 4.051
180 31.7 30.8 4.05
210 31 30.8 4.049
240 32.1 32 4.044
270 32.1 31.9 4.037
300 32.2 32.3 4.037
330 S8L0 31.6 4.038

% 3-3 B R B ER (4 k)

[Rf Tl (min) | <36 8701 A T2 | & 2 (mm)
30 2942 28.2 1.025
60 30.3 39.8 1.019
90 31.9 39.7 1.015
120 34.7 40.6 1.013
150 37.8 40.7 1.013
180 38.1 40.6 1.013
210 37.7 29.5 1.018
240 33.1 27.3 1.024
270 33 27.4 1.024
300 28.8 26.3 1.024
330 28.5 26.3 1.024
360 27.7 26.8 1.024
390 28.3 27.4 1.023
420 30 29.4 1.023
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2 34 BEREBER(HF)

1 (min)| W% T1 | W% T2 | %P (mm)
30 30.1 29.3 0.989
60 30 28 0.979
90 30.1 28.3 0.979
120 29.8 28 0.978
150 29.9 29.5 0.977
180 39.7 42.5 0.975
210 38.8 30.7 0.97
240 38.3 30.5 0.964
270 36.1 27.4 0.965
300 35.2 27.1 0.965
330 35.3 27.1 0.965
360 33.4 274 0.966
390 32.1 27 0.966
420 3141 29.8 0.97
450 314 30 0.97
480 30.7 29.8 0.969
510 30 29.8 0.969
540 30.2 29.8 0.969
570 29.8 28.9 0.969
600 29.8 28.7 0.969
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=xxxx  JNDEX OF DATA SETS OM RESULTS FILE  sextsex

SET TIME-FREQ LOAD STEP SUBSTEF CUMULATIVE

1 116.13 i i i
2 175.82 1 2 2
3 299.87 i 3 3
4 323.58 1 4 4
L 482.78 i L L
6 728.°1 1 6 6
7 841 .14 i ? ?
8 947.47 1 8 8
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