ANP METROLOGY PRECISION CO.,LTD.

1
A vV o (%4

USEN LadUN tlnslag wSagu ann

ANP Metrology Precision Co.,Ltd.

9/271 OUULAYUINT YBELAYUINT 29 LUIIANLNA LUANUBIRBN NFINW 10530

Mobile : 092-0136489, 092-2657135

E-mail : ANP.Metrology@gmail.com

Copy right © by Jis B 7502: Micrometer



nsaeuiaululasiwes arenavdsn (LWuuiauen)
MICROMETER CALIBRATION BY MEASURE DIRECT GAUGE BLOCK

Copy right © by Jis B 7502: Microme ter



Page 2

IN' Presentation Outline

\ »
N v
| ] "

Copy right © by Jis B 7502: Microme ter



[N' ALLUZUNNBINULATDNNBIRN UUC (unit under calibration)

ANF METROLOGY PRECISION CO.,LTD.

v

> nvdmududunsunsaeudisueiediotrausnuuulilasiwmeSTauuAsneanasuuueuaen $ae Gauge Block
gIUN17IA 0 — 25 mm.

anmzwndeulunmsaouiiiey fvualifigamgl 20 + 2 °C uagAT WA 55 + 10 %RH

Aouvhnsaeuiey UUC Ishvianuaretn UUC Tazennounnass Tnsiamnzinminduiadnu Anvil wag Spindle
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/NP 1A BINNINTFIU (Standard)
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[NP AU NYINULATBINDINUATFIY
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> fvueli insestlotnunsgiudedidianuuiugy (Accuracy) vieaanalintuewlunisia (Uncertainty) fin1
UUC 289tiag 3 191

> fowhnsaeuiieudewihauarenniadesiiounsgiu

> Aewihnsaeulfisudesinmesuiaiesdenasgumuiigumgiffivue
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1. 15384 Gauge Block

M5I9AUTUATUAMUANTTABULNIEUYDY Gauge Block Set (Due Date)

N = = o v v a

HaNYUIAUBY Gauge Block mugeaeuiieunszybiluludsesweiuuinis

AUEZDIA Gauge Block dansiy waaneged Winmenseauiiny uwaliaulvazeinnewinnisaeuiiey
Tuiinseazidenved Gauge Block aslunuunesuduiinianisaeuliiey

11 Gauge Block 1slilueslfufnisasuiisunaunisasuiieuiietasuauvgil newinnisaauliiey

VVVYVYYY

MAINNSITNUVTEARUWIEU AAaINANALDIN Gauge Block Muuwaanagas NseAwivy waillaulazein
wiounupfauiniursenadu waznulilunass
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[NP FSHUAIVUAUNDUNITEDUNEU (51D)
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2. N5LHM38U Optical Flat

MFIVFDVIUATUMUUANITEDULNIBUVDY Optical Flat (Due Date)
AUEseIn Optical Flat Midionsie woanases Wameunsznuiivy waskmisniinsivasennewinnisaeuiieu
Juiinieazdenved Optical Flat asluwuunesutuiinnanisaouingy

YV V VYV

11 Optical Flat 111abiluviesuiinsaeuiiguneunisaeuiguiiiedesugumail Aeuvinisaeuiguagatiey 30
=
W
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VAN LN UNTRARUIEU A8ABNINAUETeTR Optical Flat meuweanesed nsya1wiivy walladliazein
waziulilundes
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[NP FSHUAIVUAUNDUNITEDUNEU (51D)
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3. N15LM38U Optical Parallels

> nsnadeuTuAsURMUANSERUB UL Optical Parallels (Due Date)

> viAuaze1n Optical Parallels Tidonsiy woaneged Famenssauiivy wagknniydisiiasoinnauinnisaeu
ey

> Juiinseazidenves Optical Parallels adluwuunesuduiinnanisaauiiey

» 1 Optical Parallels 3nsbilustes foRnsasuiiisueunisasuiiivuiiiete sugumgll Aouvimsasulfioustis
1eg 30 ¥

» vdsnmsldnuviedeuiiisu azdesihanuazenn Optical Parallels sausanased nszauiivy udnlrauli
aven waziiulilunaes

Copy right © by Jis B 7502: Micrometer



Page 10

[NP FSHUAIVUAUNDUNITEDUNEU (51D)
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4. n1sweseululasiines

> ewazernlulasiives muleanegoalaznszaefivg

> hlilasimesinnsiluiesufiinsaeudisunewhnsaeudisuiiiousugumgll adeiles 1 lus

> vihmsufuisgudvedlulasimesling ilensaaoueeus (Zero) mniduuuuinealivihing Set Zero Aeuriinig
dauLiley

> asnasvdnvarmivsedulasiives udruinasluuuunesunisnsanmenieddiods

> nsdiililasiwesiduiuuiinea Tihnsnseaeuliuilaiuunnesindssuiiomensoli egluanig Low
Battery TWiinnnsiUaeu Battery lusinawinisasuidieu

> yinnsnagviilag doseguuiugiuaiudasadelusneiiinsaeuidioy
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[N' HIFPUAIVUAUNDUNTERUNIBU (5iD)
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5. N15LM381 Monochromatic Light Source

> yhnsideulaniiienasuiases Monochromatic light source a819tiay 30 U

naBLAe : 319aUlLUlaIR Monochromatic light source Tiunasanaluiuuulea waglvunasanaluwwinlug e
AlloNeHAnkULInoWINNTaR UMY
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[N' FumaUMSERUTIBU

1. ASAAFIUAMUBHUVDIUINIA (Flatness)

» 714 Optical Flat asvuivthdudavealalasimesay Anvil warhlUdesiuwasues Monochromatic Light Source

LA2911N159Y U Optical Flat 3uNs¥y9mae Fringes UWoggalaIa1uAl Fringes MinTu wipuviavin1siuiinuaasly
LUUTUNNANSERULY

» Wasunthdudaanany Anvil .usu Spindle wny

> N1SAIUINMAIAINISEUAINGRS

F:nx[

NNANITUIAIUIU Fringes WU AU Anvil 4AT Fringes 11U 2 WazAu Spindle HAT Fringes 11U 1 WazAIINE?

AFULANYIAU 0.58 um
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[N' YUNDUNTFDUNYU (51)
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2. f152dUANUVUIY (Parallel)

» 7113 Optical Parallels ¥u1a 12.00 mm. seninsinduiaveslulasimesnianiu Anvil wdihludesiunasues
Monochromatic light source w&2¥inn1svsiu Optical Parallels 9unse3s Fringes wiftetiosilan uwdwhnisusu
Ramthdudiagnu Spindle Tagsinismsu Ratchet Stop aunsevisinmihduiaveslilasiinede Spindle dudariy
Optical Parallels u§msusialudn 3 adn WAmihdudawdsuvesilasiimesludosiuuasuas Monochromatic

light source 81UAIIUIU Fringes AU Anvil waz Spindle LavinA1TUUNINAT Fringes asluwuutuiinnan1saou

gy Anvil  spindle Sleeve Thimble Ratchet
- | |
» wWawu Optical Parallels Wuwwnn 12.12 mm., 12.25 mm., 12.37 mm. ﬁw
o 1 a Y v U a 6 Iﬂ
> AUIINAIALILIUY SRRt AU ATl AT O3 main 4 ting

scale scale

A
P= (nAnvil + nSpindle) X |:_:|

2 Frame
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m' YUABUNTFDUNIBU (D)
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A151991 1 WEAYNANISASIAFDUANNVUIUYRIRMTFUNavaslulAsHmaS

Optical Parallels Size Measuring Faces Number of Fringes (n) Parallelism (um)

(mm.)

Spindle 1
Spindle 2

Spindle 2

Spindle

RUBINRG - I1UIU Fringes Mnlaa1nyisaesnusiniy tunlsiiu 8 Fringes
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[N' YUNDUNTFDUNYU (51)
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3. YUABUNNIHRULNIEUANNQNABIYBEING (Linearity of Scale)

» 11 Micro Stand sndenlilasimesliung
> 5 InMNNE1Ived Gauge Block Adantanl Tnevinisidenvuinninueives Gauge Block AvuinmInuenIdu
nan aglunisinlvisdunusves Gauge Block Wiagdnanu Anvil Tisnnitan USulviniu Spindle anduianu Gauge

Block Meuseilimangay wiauiainn1smyu Ratchet Stop sialudn 3 adn wiewriasuenilulasineseula wagyin
nstuinefsulaadluluurlasutuiinuansaeuiiey

> Wasuswnues Gauge Block muawiniidenti lnsidenuuinnaue1ives Gauge Block finuaduiignlum Gauge
Block yuNATgINEn AUAIRU IUATUYNAT
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[N' YUNDUNTFDUNYU (51)
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A15197 2 LanIR29819n1sUUTInRan1SaauLigU
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0.00 0.00000 0.00000 0.00 0.00 0.00 0.00
10.00 0.00005 10.00005 10.01 10.01 10.01 10.01
15.00 0.00002 15.00002 15.02 15.02 15.02 15.02
20.00 -0.00001 19.99999 20.02 20.02 20.02 20.02
25.00 -0.00001 | 24.99999 25.03 25.03 25.03 25.03
30.00 0.00009 | 30.00009 30.03 30.03 30.03 30.03
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NP mstufinnamsseuliie
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IN' nsUszdiuArnMulsiwivaulun1sIn

ANF METROLOGY PRECISION CO.,LTD.

n1susetiuAInuldduauluni1sInvaInIsaauiguLasLiys aadilas

LLﬂﬁﬂ’]’iﬂ'ﬁ%LﬁUL‘ﬁu 2 WUUA®

1. nmsUszfiuanulinuueulunisianuu Type A
Juanuliwiueuvesnisiaiiinannisvingiveusazaiugnd Gauge Block (u,)

2. MsUsziiunnulinuueulun1sinuuy Type B
HuennaliwueulumsiaiiAsanvansunasneiu loun

" auliudusulnuanisasuisuee Standard Gauge Block (u,)

*  aowlliutueuiflesanmadoudiues Standard Gauge Block Innnisasuiisunsiazass (U, )

" onallsiwtueuilesandnuazidoavedlulasives (u,.)

" auliudusuiissainniswdsuilaauugivasasuiiiou (u, )

Temp

" mnuliwdueuliosnwanisaeutiisy Optical Flat (ug,)

" evubluduouiesainanisaeuliisu Optical Parallels (uy, )

" anwldwdueuliesnanuliseuveslilasiives (U,
" evuldwiueudesainanulivuuveshilasiives (U )
" awldwdueulissnnlasainvedulasiwes (U, )
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NP msuszdiusansibiwiveulumsia (de)
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n1susziliuanuldintusulunisiauuu Type A

nansaeufieululasiines 9199 30 mm. wudmansaeuiisududsil 30.00 um., 30.01 um., 30.01 um. M3UssidiuAALliwiueuly
N3IALUY Type A @111509119371

X = 30.00+30.01+30.01 _30.0066667

3

<D — \/(30.00—30.0066667)2 +(30.01-30.0066667) +(30.01 —30.0066667)
. « 3 _1

=0.005774

~0.005774

J3

=(.003333

u,
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NP msuszdiusansibiwiveulumsia (de)

ANF METROLOGY PRECISION CO.,LTD.

n1sUsziliuauldintusulunisinuuy Type B

AN liuuaUAINKANTERUIBUYRY Standard Gauge Block (u)
PnlusguRanIsdaUuLigu Standard Gauge Block AW 30 um. WU TUlUTIgNUNaNISEUTIEUNUINEAT Uncertainty dALvniu
0.0005 um. NS¥AUANUIBLIUN 95% 71 k=2 arursariAradluntueulunsinlaned

~0.0005

u =0.00025

N

ANl UNAUILBIAINATSIEBUAIUBY Standard Gauge Block 3MNN13ERUIBULAALATY (U,

nNaNIsARULTiBU Gauge Block wu1e 30 mm. 1ud 2017 u 30.001 um. wazlud 2018 1 30.002 um. Fefinsnszaefuuy
Rectangular @sAwiaulaann

~ (30.002-30.001)

u,, =
diff \/5

=0.000577
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NP msuszdiusanuliviveulunsia (de)
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AU bikULauLBIRINANANNAZBEAYRslNLATHWDS (U, )

anuazduavedlilasivesluluuiinea fArmuasBeawintu 0.01 um. dinsnszaeivesdeyaiduiuy Rectangular F39g
anunsaAawainulduueulunsinlansil

u =296 00866

23

anuazdenvadlulasiivesiluwuvewden frAnuazidenwintu 0.01 um. elin1snszateiivestayaluluu Rectangular 339z
anunsaAawaInulduiuelunsinlansil

0.01

u =
Res \/5

=0.005774
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NP msuszdiusansibiwiveulumsia (de)
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)

leniluudmduyseansnisuenenives Standard Gauge Block &9dannne 1 mm. dnsvenedviniu (11.5 + 1)x10¢ e 1 °C 3981984

auliviusuiissanmsiasuwlasguugiivaaauiou (up,,

gaUUNAINATYIINTARUIBY Aol 20 °C Tunsdlil avinsaeuiisuigamqll 25 °C ¥89A1E1I Gauge Block 91 30 um. AgmALARIN

~ 30x(11.5x107°)x5

Temp ~— \/g

=0.000996

u

)

Anuliviuauiionseuulassadetuasiirnuegiunnueveswianesilles aduwes uivzliallunnindinnuasidenveasole

Ay lduduauilasanssuulasdas1gvawasiies araulas (u

stru

= a o L7 = A = a 6 dldgjd 1 = (Y = o U 14 [
aiinsmmualnldrmiuazidenvesaToondaTgviuny Tunddanuazideawindu 0.01 um. Feiin1snszateivestayaduwuy
Rectangular @sazarunsamuiaunasanuliiiusulunsialasal

u, =20 0005774

J3
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NP msuszdiusansibiwiveulumsia (de)

ANF METROLOGY PRECISION CO.,LTD.

auliviusuiiasannnanisaeuiisy Optical Flat (u, )

NIUTIBNURNANITABULIBU Optical Flat. wuinlulusesnuranisaauieunuiniial Uncertainty 3A1LAAU 0.0005 um. N15gAUAINM
dl QIJ dl dl 1 1 1 U 2] dﬁl
WetluN 95% 91 k=2 awsanmiaianulinuusulunsinlansi

0.0005
u =

opt

=0.00025

analiviusuiiiesanuansaeuiisy Optical Parallels (u )

nluTgnuNanIsasuiieu Optical Parallels wuanlulusissunanisaauisunuIiiaA1 Uncertainty JAAU 0.0005 um. Ai5g6iu
A & oA = i o oy X
AALTBRUN 95% 7 k=2 aansamaranulinuueulunisinlagal

0.0005
u =

opp

=0.00025
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NP msuszdiusansibiwiveulumsia (de)

ANF METROLOGY PRECISION CO.,LTD.

AU linduawiaInANliREUYaEmTl Anvil A Spindle (U,)

anuliwiuenlumsindlesmnanuliiseuvemiiduda Anvinuasiuiiaesemnulddeuivinsinuasiinisnssaeivesteyalu
WUU Rectangular #93gaunsamuiaiwrasnnulilutueulunsinlased

0.58+0.29

l/lﬂa \/g

=0.502295

auliviusuiissananaulivuiuvasdinia (U )

anuliwiueulunisinlieinanulivuiuvesnia Anvnen Parallel vapIasiloiuINAianfiviin1sin waziin1snsyaneiiveddoya
JuLUU Rectangular Feaganunsamuanwasadlinuueulunsinland

U, = % =0.837158
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NP msuszdiusansibiwiveulumsia (de)

ANF METROLOGY PRECISION CO.,LTD.

n133anAAN bikduaulunisianavan (u)

t, = \J0,) + (15 + ) + (Y + (1t )+ (1) + (1, )+ (10,) + (10, ) + (11, )

1, =+/0.003333% +0.00025> +0.000577> +0.00866> +0.000996> +0.005774> +0.00025° +0.00025> + 0.502295> + 0.837158’

u, =0.976348

14
=

A1 Coverage Factor 9MN@AUNTT V. 4dUAn1579 T-Distribution temAn k Mwisnzau Feanunsanlaeiail

_(n=1)*u,)’

eff (uA)4

_ (3-1)*(0.976348)*

; 22090113484
(0.003333)

Copy right © by Jis B 7502: Micrometer



NP msuszdiusansibiwiveulumsia (de)
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Uanns V. Imnlaain T-Distribution waidauaanudn V. a1y 22090113484 wuie k Mvangause k=2

Table 2 Student ‘f’ values

Vet 1 2 3 4 5 6 7 8 10 12 14 16
Kos 1397 | 453 | 331|287 | 265|252 (243|237 228|223 |220|217
Veff 18 20 25 30 35 40 50 60 80 100 | =

Kos 215 | 213|211 | 2.09 | 2.07 | 206 | 2.05 | 2.04 | 2.03 | 2.02 | 2.00

wAAUbdLUuauveie (U)
U=u,*k
U=2%0.976348 =1.952695 um.
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NP msuszdiusanuliviveulunsia (de)
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1 v ¢ ¢ =\ ¢
N1331YIIUAIAIUINADIVDILIDILUL S Aa1auLuas

___________ 1

P 30 01'+ 2 O/Jm : ﬁhﬂzﬁu"l,alluﬂuauiu

n1gam
L____.l _______
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