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Resumo

Barros, Wellington Santos; Mufoz, Gregorio Salcedo. Implementagdo e
validagdo de método comparativo de calibragdo de sistema de medigdo
linear por interferometria laser. Rio de Janeiro, 2002.120 p. Dissertacdo de
Mestrado, Pontificia Universidade Catélica do Rio de Janeiro.

O presente trabalho tem por objetivo implantar um método para calibragio
de sistema de medi¢ao linear por interferometria laser por meio de comparagdo a
um outro sistema laser de referéncia. O referido método é considerado mais
simples que a calibragdo por componentes realizada atualmente e, conforme
demonstrado no trabalho, apresenta confiabilidade metrologica que atende a
exatiddo necessdria para as aplicagdes dos laseres em metrologia dimensional,
vindo suprir uma necessidade metroldgica dos laboratorios credenciados pelo
Instituto Nacional de Metrologia, Normalizagdo e Qualidade Industrial (Inmetro)
e do parque industrial brasileiro, usudrios destes sistemas de medicdo. A
implantacdo do sistema para calibracdo de lasers de medi¢do foi baseada em
normas internacionais de calibracdo ¢ de calculo da incerteza de medicao e
utilizou um sistema laser de referéncia calibrado no Inmetro, com rastreabilidade
a padrdes nacionais, com as menores incertezas possiveis. O método de medicao
implantado realiza a calibragdo de um sistema laser por comparagdo a outro
utilizando medigdes feitas a partir do deslocamento da mesa onde ¢ a apoiado o
prisma optico. O que ¢ de fato analisado ¢ a diferenca das medi¢des dos dois
sistemas laser para um mesmo deslocamento. Foram registradas as diferencas das
indica¢des de 200 mm em 200 mm de deslocamento, em um total de 2000 mm,
que variaram de 0,027 um a 0,690 um. Foram realizadas trés medigdes para cada
deslocamento e quatro repeticdes completas do procedimento em dias diferentes,
com varia¢dao do desvio padrao de 0,009 um a 0,098 um e incertezas expandidas
que variaram de 0,109 pum a 0,306 um. Sao apresentadas a metodologia de
calibrag¢do, calculos das corregdes, fontes de erros e calculos da incerteza de

medigdo para a comparagdo de sistemas laseres de medicao linear.

Palavras-chave:
Metrologia dimensional, sistema laser de medigao, laser interferométrico
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Abstract

The present work aims at the implementation of a calibration method for
interferometric linear laser measurement systems by comparison to another
reference system. The proposed method is considered simpler than the calibration
by components that is carried out today at Inmetro (National Institute of
Metrology, Standardization and Industrial Quality) and, as demonstrated along
this work, presents the metrological reliability and accuracy necessary for several
applications of lasers in dimensional metrology. This approach will supply the
metrological needs of several laboratories accredited by Inmetro and of the
Brazilian industry in general, users of such measurement systems, regarding cost
and time of calibration. The method implemented was based on international
technical standards related to calibration and uncertainty calculation and used a
reference system calibrated at Inmetro, with traceability to national standards,
with the lowest uncertainties that could be achieved. The said method performs
the calibration of a laser system by comparison to another through measurements
of the displacement of the table where the optical prism rests. What is indeed
analyzed is the difference of the measurements obtained by the two laser systems
for the same table displacement. The differences were recorded for each
displacement of 200 mm, in a total of 2,000 mm, their variation being from 0.027
um to 0.690 um. The whole procedure was repeated four times, in different days,
with three measurements for each displacement. Their standard deviation varied
from 0.009 pum to 0.098 um while their expanded uncertainties varied from 0.109
um to 0.306 um depending on the value of the displacement. The calibration
methodology, correction calculation, errors sources and measurement uncertainty
calculations for the linear measurement laser systems comparison are presented in

this dissertation.

Keywords:
Dimensional metrology; laser system; laser interferometric
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