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Performance of rotary encoder for steel ruler calibration

2Au 1ulaN™®, 3R 29AnaLna®*

Wasin Chomshom®®, Wiwat Wongkokua®*

*NATIAANE ANUEANNANART NUINLIANHATIANAAT NFINN 10900
"ADNTUNIAFINUWITNR ARBIUALN UMNEIT 12120

’Department of Physics, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
°National Institute of Metrology (Thailand), Klong Luang, Pathumthani 12120, Thailand

*Corresponding author. E-mail address: wiwat.w@ku.ac.th

UNARE

&
JMUIEU

a o

A 2 a a o ¥ o o v A A o o A
mqﬂ’a‘tmﬂL‘WﬂﬂﬂwﬂﬂizmmﬁﬂﬂwmmmLmW@LL‘LI‘LIW\J‘u I@ﬂﬂ’]ﬁ'@@mj"]\‘l LATANNAANNTLLNEU

o & =< o wn A - v A §gye ¥ o o , =2
quﬁﬁquuiimmW‘@ﬂLL‘UUﬂ\?@quNm VlN@ﬂﬁﬂiXﬂ@UMﬂﬂﬂ@l’HmLﬂﬂiM@LLUUMHuNWLﬂummummmuﬂ’n TIN

'
aAa o

4 d A e oay 2 v o 44 Y .
22UUINAAUNHAN BN TAA U WU LTEWLER IF @ Tanamasluniniaduniseaaui wasldn1snsaduidu
o [~3 ¥ k3 e a v 1 dJ o a dJ ¥
ANALULIIIALUANAoaNAa99anssaY HszuuAunnszaenisseudnadunilsldasdniduntasanllsunsy
paNfiames uanisiiauNInsguLanaduAinnAaIaraeuTarul uazaduliuiuew Bnvsdarianig

~ o o A A4 o o v o o o a A o e
wWreniauaanisdniuinTesiiamauninsg i diadnsiauuL@adu iveAuauaAdndau E, aanuanis
v @ . A A o~ o & g vo o o P~ P
naagsuans Wiiiudiiareslameuninsguussinmani Mdad siauuunyuiiaAg N NI uNIRT§ I

o = o A A e o \ = = o Y o 4 v a
ussiamanlniilesanniiAndndau E deandn 1 fanuneianan1sdngennfesiuA1e19a

AdATY: LATEINEWELNIATFIUANUANINENT, i sauLLYLY, UssTiRwan

Abstract

This research aims to study the performance of the rotary encoder. A semi-automatic instrument was
fabricated based on a rotary encoder for length scale reading. The translation state system was linear type
motivated by a stepping motor. The scale lines of a steel ruler can be detected by a microscope. The distance
between the adjacentlines can be calculated by the software. The measurement results were reported as errors
or corrections with associated uncertainties. Moreover, we compared the measurement results with the linear
encoder instrument to compare the E, ratios. From the results, the instrument based on the rotary encoder was
enabled to calibrate a steel ruler because the E, ratios less than one that indicates the measurement results
correspond to the reference values.

Keywords: Rotary encoder, Scale calibration machine, Steel ruler
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Fig. 1 The scale calibration using rotary encoder: (A) model illustrates; (B) scale calibration machine
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Table 1 Calibration of steel ruler

Nominal Length Measurement Correction
" (mm) (mm) (mm)
1 300.0 300177 -0.18
2 300.0 300.156 -0.16
3 300.0 300.142 -0.14
4 300.0 300.168 -0.17
5 300.0 300.136 -0.14
6 300.0 300.154 -0.15
7 300.0 300.126 -0.13
8 300.0 300.150 -0.15
9 300.0 300.161 -0.16
10 300.0 300.145 -0.14
Average 300.151 -0.15
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Table 2 Uncertainty budget of measurements

Standard Uncertainty
Probability Sensitivity
Quantity (X) Estimate (x) Uncertainty Contribution
Distribution Coefficient (c)
u(x)/mm u(y)/mm
Repeatability of . .
300 mm 4.79x10° Normal 1 4.79x10°
measurement, U,
Readability of . .
2.89x10° Rectangular 1 2.89x10°
machine, U, o4
Readability of :
1.44x10” Rectangular 1 1.44x10°
Steel Ruler, U ..
Uncertainty of . .
1.10x10° Normal 1 1.10x10°
standard, ug,
Measured Length, u,, Combined uncertainty, u, 0.144
Expanded uncertainty, U, k = 2 0.29
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o

nidseitliadudestlssiduanllnivewiiasainuanssnuaesgumnuazaamu iasainlavinlu
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ARIALAREUTINTITA INALARTY Aauanslu Fig. 2A Tasvinnnsulfeuifisussazaasussiamaniinduiiay 30
mm 38210 30 mm D4 300 mm FINRINNARLITEIE Aa1n Equation 3 RIN1TDUINIANUIUANEREY E, hanalu
Fig. 3B Andadau E, iunigana -0.79 Inaiiinadnuiiliawindy £1 awinliuanisdntisanaseaiuangnedei
Wunanisdnaassatdisiauuuidadu nasesnisilFauiounanisdnsendnaazesiions 2 9iln Aanns

u_l?ﬂ‘uLﬁﬂ‘ummmﬁmwdwﬁmﬂﬁu“ﬁmi ANHeN 1 ISO/IEC17043:2010 (201U UNIATINGNLAITNR, 2010)

020 _ ) 150 - (B)
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Fig. 2 Comparison of measurement results between rotary encoder and linear encoder: (A) error of

measurement results, (B) E, ratio
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