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Iny, d Instruments and Measuring Fqols

 Laser sh@@\gauge @‘b‘

1 Universal Measuring Machine (3IMM)

1 Involute measu@%/stem wﬂh%y’ﬂlar basis

1 Involute measuring a straight line basis
1 0.001 mm dial mdlcato

[ Rotating-arm CMM

[ Horizontal-arm C% .
[ Optical Sensitive &
T Michelson lasef Iefferometer ° a‘
1 Vertical Pr '%n Optimeter
3 Sphe@g C?O
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Concepis of Error and Precision Specifications
(1/2)

m Definitio@ror &‘b‘
Z True v q})'
# Error typesQO‘ %.

~ Error Represen {6
[ Precision, Accuracy,
[ Precision Specificatio%

~ Static charactegrigfics .
<~ Dynamic Cha%?wistics
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Concepis of Error and Precision Specifications

W Precisiogﬂ@ Ifications of Instr. &‘b
/7 Static a@éristics
= Linearity %‘
= Indicate erroéﬁg bil.it /Reproducibility

= Sensitivity

= Resolution/discrim+Aall
= Stability and ze,ré\@ft
w Hysteresis '\Q ‘ &
# Dynamic Cg;@@eristics .
= Unit im,% e response ¢
rdunction @
ncy response function @
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( ; Error Sources of Instr. (1/2) S

3 Principl

S QAF

Z How to‘dﬁ 'ine the principle error®in the design
stage and e ng stage?%-

<~ How to simplif echapism’to assure the

instrument’s preciiQ % éh compensating for
the principle error?

1 Manufacturing Error@
3 Running Errors '\Q ’ &
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B Principle(%s &‘b‘
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H Manufacturingié@r .
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O Basic ca@ &‘b‘
 Steps for ro@n’alysis and Calculatio
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Zr; Analysis/Precision Analysis (yg)

1 Error an TrPmethods &
~ Differe i@'ethod
~ Geometric d ¢

< Functional line aﬁ( s apeous arm method
<~ Mathematical flt’[lﬂé\ d

~ Error analysis meﬂ@ ontrol systems

<~ Vector Algeb

~ Coordinate @ormaﬂon ¢
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( ; Error Accumulation (2/2) S
O Basic Cwn@?s &‘b‘
3 Accumula w@t‘hods
[ Case Study: Er@alysis and A%mulation of
Vertical Optimeter /

<~ How to classify theé r ate/indeterminate
systematic errors?

~ How to adjust th %@u t error through
adjustingthe@‘arm? '&

PILab *%%55\3 R H%ﬁg dhwang@cqu.edu.cn §
Pre

cision and Intelligence Laboratory



mailto:dhwang@cqu.edu.cn

( ; Precision Design g

1 Basic C S $(b
W Determine?P| ion Specifications of Instr.
Z %J%%Jg%o &é\
Z Mopkill i 1352 ,
[ Error Assignment Met
<~ Systematic Errors nt Methods
~ Random Error A?&sjgnme t Meghod

= HEERIR

= @bnﬂ Z2N) Jﬁﬁa ¢ ¢
= PR
O EX: S ter Error Assignment and A%ing



mailto:dhwang@cqu.edu.cn

1 Relation

M}etween 4$
/# Total Meaglitjrig Error

Z Instrument

~ Measuring Me@(gor .

C ; Instrument Error S
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The End
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attention !
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