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ABSTRACT

The purpose of this research was to apply the digital micrometer head to
calibrate dial gauges, 0-10 mm. range. The holders for digital micrometer heads and
dial gauges were designed for the measurement and calibration. Expanded uncertainty

was analyzed during the dial gauge calibration. From the dial gauges calibration results,
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the expanded uncertainty by applying a digital micrometer head was 0.0064 mm. To
improve the confidence of the result in this research, the expanded uncertainties by
the digital micrometer head and by the standard tools from the measurement and
calibration laboratory were compared. The total uncertainty by the standard tools was
0.006 mm. By using the equation of equivalence ratio (EN), the calculated value was
0.788, which was less than 1.00. It was concluded from this result that the expanded
uncertainty by two tools was not different. Therefore, the application of digital
micrometer heads in dial gauge calibration, including the designed holder, was efficient

and reliable.
Keywords: Calibration, Dial Gauge, Digital Micrometer Head
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Measuring
Reading, mm Max Min
Range
mm Read 1 Read 2 Read 3 Read 4 Read 5 mm mm
2.00
10.00
1 = .
AIAINULNGNY = Max - Min (1)
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NTLAUAMUTDRY 95% 1NAITNN 2 E@WITaNIAIR1UTENBUTIN (Coverage
factor; k) 19 wagiunldlunsmearanuluniueuaeiy (Expanded Uncertainty; Ugse) 108

nstAAalduituT NI AUARIUTENUTINAENNTT 11

U wsw = kX uc (11)

ATNA 2 TINITAIUIUAIRIUTZNEUTIN (Coverage factors k for difference effective

degreed of freedom) [2]

Degrees of | Values of t, (v) from the t-distribution for degrees of freedom v that
freedom define an interval that encompasses specified fractions p of the

corresponding distribution

vV P=6827%|P=90% |P=95% |P=9545% |P=9%% P=99.7%

a 1.000 1.645 1.96 2.00 2.576 3.000

4. Nan157398UaZasUTINE
4.1 nsn3vdauAUfissvadlasana
NaNSASIREDUANNLTR R lasaINaRdY 0 -10 uy. AdilatudedlaiiAu 0.005 s,
(AUt ualiastangeu Ly W%@MﬁgQU%IULLfﬂﬁQﬂ{;]}@\‘]) NASNT 3 AruLTies

Yaaladanavlannuaun1sy 18AwindU 0.00 Nyl

A15197 3 NANNSRTIVEBUANLLBILADALND

Measuring
Reading, mm Max Min
Range
mm Read 1 Read 2 Read 3 Read 4 Read 5 mm mm
2.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10.00 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4.2 MIFRUWIEUAUYNABIVEILATALNT
AnnIsaiunisasuiieuladaina lasldnanealulasiinesiaaduas ogile

WINIFIU NANTIALERILAAINISI9T 4 Han1senuAdaziuredlulasiivesian
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AFIUTENDUIMNAY 2 A1AIUTENaUINAY 2 (coverage factor; k = 2) unuanluaunisd 3
u(ly) = 0.001 L.

433 wWani1susziua1nluliniuauil 99NN UA sunlasuaananoa

lulastiwmasian; u(dl,,)
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aun13 4 u(dly) = 0.00055 3.

AN5199 4 HaNSIRAwRaTALUIUadlulAstneSLEn

Reading, mm
N , mm C,, mm T, mm C, mm 0., mm
ltem 1 ltem 2 ltem 3 ltem 4

mm F B F B F B F B F B F B F B F B F B

0.00 0.000 | 0.000 | 0.000 [ 0000 | 0.000 [ 0.000 | 0.000 | 0.000 [ 0.0000 | 0.0000 [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

0.10 0.100 | 0.099 | 0099 | 0.099 | 0098 | 0098 | 0.100 | 0.101 | 0.0993 | 0.0993 | -0.0003 | -0.0001 | 0.0997 | 0.0999 | 0.0005 | 0.0006 | 0.0008 | 0.0011

0.20 0200 | 0.199 | 0199 | 0.199 | 0.198 | 0.199 | 0.199 | 0200 | 0.1990 | 0.1993 | -0.0002 | 0.0000 | 0.1998 [ 0.2000 | 0.0008 | 0.0008 | 0.0007 | 0.0004

0.30 0302 | 0300 | 0301 [ 0300 | 0300 | 0300 | 0301 | 0301 | 03010 | 0.3003 [ 0.0000 | 0.0000 | 0.3000 | 0.3000 |-0.0010 | -0.0002 | 0.0007 | 0.0004

0.40 0.401 | 0400 | 0401 [ 0401 | 0400 | 0400 | 0401 | 0.402 | 04008 | 0.4008 [ -0.0005 | 0.0000 | 0.3995 | 0.4000 |-0.0012 | -0.0008 | 0.0004 | 0.0008

0.50 0501 | 0501 | 0500 [ 0501 | 0500 [ 0500 | 0.501 | 0501 | 05005 | 0.5008 [ 0.0000 | 0.0001 | 0.5000 | 0.5001 |-0.0005 | -0.0007 | 0.0005 | 0.0004
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4.3.4 wamsuszfivaranaliviveuiissnnanuandenvesninealulasiines
w@a; u(l;)

fanealulasiinedieniiinnuazidonlunisenuwiifu 0.001 wu. dadudiounud
Tuaunsii 5 u(ly) = 0.000293y,

435 wan1suszdiuaraanuliudueuiiosainaaulievvesionddudavas
fanealulasiwasian; u(Oly)

nlususeInIsaauLfisuvaIndnealulasiimesion ANAINNLIUEIVBIAINMLSSURY
(Accuracy of Flatness) 4ogn11 0.0003 1u. @1unsaaiullansaunis 6 u(Ol) = 0.00015

ENENR

4.3.6 wamsuszdiuAraaliniuewiiesannnsiasuuuasuesgaumgdl; u (.
Ab)

Aamoalulasimodion uarladane Wilanvadaientu Seindulssansnsvenos
voe¥an (@) TAwvinfu (115 « 1)x10° dessansaidon wasiesujiRnmslémgaungii 20
+ 1 asAwaldea (At= 2 ) Adgglunsaeuisuladaina (1) 10 Wi, @unsaunuarAIwIule

Faaun1ssi 7 w(At) = 0.00013 .

A15197 5 nan1suszliuamnulusuuauksaztatswazaianuliliueuvens

U g7

N Cpmm ufky 1u(ls) did dl 5 dl [ ] dlf . U g5,
Degree of k factor

mm F B nm m m mm mm nm m mm freedom mm
0.00 0.0000 0.0000 0.0000 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0031 o 200 0.0062
010 0.0003 0.0006 0.0005 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0032 4 200 0.0063
020 0.0008 0.0008 0.0002 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0031 131292 200 0.0063
030 -0.0010 -0.0002 0.0002 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0031 131292 200 0.0063
040 -0.0012 -0.0008 0.0004 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0032 10016 200 0.0063
050 -0.0005 -0.0007 0.0002 0.00100 0.0006 0.00028 0.0028% 0.00013 0.00015 0.0031 131292 200 0.0063

4.3.7 wan1suatauliudusuiliasannanuasidenvasladaina; ull,)
ladalnaAIANazdenyinniyu 0.01 uy. @uisaunlsesainieandu 2 dea 39vinla
ANE1N150luA1581U (Readability) 1duw 0.01/2 = 0.005 A1uralanaaunis 8 u(ly) =

0.00289 4.
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U, = 0.00318 .

NANSAINABIAATILBATE (v) SedumAdesiu 95% auaunis 10

V= 3,445

5. #3UNaN1599Y

nansmaauliidissvedladainadianviafu 0.000 uy. (15797 3 ) Araall
WUUBUVEY ( Ussg) SRR 0.0063 3131, A ( C) fawiniu 0.005 uw. (15797 5 91 N
= 0.10 131.) fatiunseenluiusesnisasuiiioy anunsnssylddn namsaouieulndaung &
ANTINTY C, # Ugsgy AD 0.005 + 0.0063 13l Ais s N = 0.10 1. Wasnansaouioy
Tadaing o dumisdy q amnsauandlddansnd 1 lnenanisaeuiisundagdumisiiailal

a

AnAAULLET + 0.03 wu. [3] I ladanaanunsaldanulaung
iialvisyuumsauiieul Ianuiieiowaranudeiu fiTednikansaouisy
alaulisuiisudunsodlonnsguninisluiesjuinisinvuiatazasuiiieu naly

dunsdnaIuAUIYNAY (Equivalence ratio : EN) [6] N8N80 51980 UANNAY

% = Xrey|
\/uz (x;) + uz(xref)

|2.0000—2.00669|
V0.00632+0.0062

EN =

= 0.769

NAIUAIERAIUANLYITY (EN) Beteendn 1 dadunisasuiiisuladainalaey
ltadnealulasiwesion 1MN93de aunsaasulaiannuliudueuiliannmsasuiieull

) 4 & vy
aqmqiﬂﬂamﬁULLagL%@ﬂ@'lﬂ
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AN 1 HanSapuLReuladaLNALAAE ALY

£
€ 0.01

c
£ 0.00 4
o
£-0.01
o

AANNARIALARRENaaNsLlAuas Dial Gauge (Forward)

0.03
0.02

-0.02

Nominal Value, mm

-0.03

LONE1591999

(1]

_(2022). Calibration Tester UDT. &UAua1n https://www.sumipol.com/product/
calibration-tester-udt/.
. 2012.The Expression of Uncertainty and Confidence in Measurement

(M3003), p.29. Edition 3%,

JIS Handbook Mechanical Instrumentation. 1998. Dial Gauges (JIS B 7502:1997),
p.353-363.

Expression of the Uncertainty of Measurement in Calibration. EA-4/02,1999.
oyasal nuvilubhe. (2551). lenansnisaeuiisuladaina. Unusiil: an1tuunsine
WATIANTENTINIMIAERILazmnAlulag.

Kloypayan, J. and Pimpakan, W. (2014). The pitch Diameter of Pipe Taper Thread
Measurement and Uncertainty Three-Wire Probe. World Academy of Science,

Engineering and Technology, 86, 1081.

80




