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A Comparative Study of the Calibration of Pitch Diameter of Thread Gauge between
JIS B0261 Standard and EURAMET cg-10 Version 2.1 Calibration
Guide
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dszinagnia Tag3imiswimfisotuunasineunemnadsandlngldionuuuy  Calibration  Guide
EURAMET cg-10 Version 2.1 udlagrialdmsugnaainataindsiazldaaunaspmidogluusazyszina
VOIALDI LT ;ﬂ”wﬁ@mm”@mﬁmluﬂs:mmﬁﬂm:aauLﬁmumwmmgm JIS B0261 Getauanerslunis
fUIUANNINATIIUEN 9B V0 UGz SzINAL ﬁﬂﬁ@hLﬁumuﬂuﬁﬂmaﬁmﬁaamm”@mﬁmﬁﬁﬁmmﬁ
AMUUANG1IN] %aa:ﬁﬂﬁlﬁ@iﬂﬁwww%%aﬁaIﬁLLzTai:%'jwapjs’f?aua:;jmﬂ

m3dnitldvinnsidisuifisunanisia waslsmdudranuliuineusesnmsseuifiouidurin

auinanafiadue91Inesitia EURAMET cg-10 Version 2.1 uaz JIS B0261 lasldinaianiuiziia
M14X2 6H GP, M14X2 6H NP, M20X2.5 6H GP uas M20X2.5 6H NP WUIMIE WAL B U B UNG

@ A o o 1 o & n:y o 1 A = 1 [ a
M5iadan EN Number > 1 $1%3% 1 GIUAHINANTIANIRG 10 GRS TILaaIHanT Ligaansadn

°uaﬁ%mﬁ@Lﬁumuquﬁnmaﬁm‘fmadﬂ”\maﬁ% @”@ﬁfug’iﬁ’ﬂﬁﬂﬁv‘hﬂﬁﬂizqnﬁaums modified EURAMET

cg-10  dromIzarsainusnliiaiaudasiduaiasgiu JIS  B0261  wudnlaldaunis Modified

EURAMET cg-10 9:¥ls EN Number < 1 Gaidunisfiusunslslquasaunis Modified EURAMET cg-10

Lﬁalfml,mumiaauLﬁﬂum&ﬁ%mmgm JIS B0261
A1van: Pitch Diameter Calibration, JIS B 0261, EURAMET/cg-10 Version 2.1

Abstract
In the calibration of pitch diameter of any thread gauge, its pitch diameter should be calculated
according to reference standard methods depended on manufacturer's countries. The method that

National Institute of Metrology (Thailand) has adopted is “Calibration Guide EURAMET cg-10 Version
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2.1”. However, the manufacturers in Japan will calibrate the thread gauge according to their own country’s

reference standard, JIS B 0261. In case of EU (European Union) country, they have their own standard
which is Calibration Guide EURAMET cg-10 Version 2.1. The results of the calibration of the pitch
diameter from various reference standards will always be different. Therefore the dispute may occur
between sellers and buyers when they refer to different reference standards.

In this study, we compare the calibration of the pitch diameter with the uncertainty of
measurement according to two reference standards, JIS B0261 and EURAMET cg-10 Version 2.1.
The types of the thread gauges used in this experiment were M14X2 6H GP, M14X2 6H NP, M20X2.5
6H GP and M20X2.5 6H NP. When the results from both standards had been compared, the En ratio of
one measured point out of 10 measured points was more than 1. That meant these methods were not
compatible. The modified equation from EURAMET cg-10 Ver.2.1 standard was presented in this paper.
The original equation had been modified by compensated measuring force value in order to be used in
JIS B0261 standard. The results of pitch diameter measured according to EURAMET cg-10 Ver.201
standard and calculated by the modified EURAMET cg-10 Ver.2.1 equation had been conformed to the

result when measured and calculated by JIS B0261 standard because of their EN Ratio < 1.

Keywords: Pitch Diameter Calibration, JIS B 0261, EURAMET/cg-10 Version 2.1

1. UNI 80990 Lﬁiaﬁa:mifaa?ﬂ laslginai EN Number

mmauLﬁm_lmai’mnﬁm‘luﬂwaqﬂ'ua:ﬁ AINNIATZIU 1SO17043 [4] {udadsann
uaszulunissauifisunaisuasgu laod soandaInlFunuinlduasitnomes

ﬂvaqﬂuamu”ummﬁw TR R SR CIC TREY Tuns3suassilginatanasisia M20X2.5

A% EURAMET  cg-10  Version 2.1 6H GP, M20X2.5 6H NP, M14X2.0 6H GP,

“Determination of Pitch Diameter of Parallel M14X2.0 6H NP

thread Gauges by Mechanical Probing” [1]
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P v & a € a
E‘J_I‘Y] 1 LLﬁ@GLﬁ%NW%ﬂ%UﬂNWGW@I‘E (dz), lpJLﬂaEl'J

(OL) uae szEzwat (P)

MITaLFRHIREUINAIRATANNIATZ U
EURAMET cg-10 uaz JIS B0261 3zt 3-wire
' o A [ & .
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A 8 rake correction lagf
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A:di. 7P -cosg~cotg
2 \z-d, 2 2

A, fa elastic compression

Taodl A, ldffaunsmszairafiutien i
Qﬁﬁ’ﬂﬁdlﬁﬂﬂlﬁﬁ&lmi elastic compression VB3
Llan&17 Elastic Compression of Spheres and
Cylinders at Point and Line Contact [5], [6] Tagla
Case 9: Cylinder in Contact with Plane LLaz Case
16: Cylinder in Contact with Symetrical Cylindrical
Vee Groove uiNaltaainousifiliia asuaadlu

JUN 3
Ll

LNAIALNARE

Eﬂﬁ 3 WA@Y elastic compression LULEANY 9
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AL @a drfidaldan ULM
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(MyIeltuss 7.98309 mm)

AN 1 WIINAVBINTIALNIALNALIANN 10.378 N)

419337% JIS B 0261

¥IN13IAAI8LAT09 ULM

Uz NaT W3INA L&%Nﬁuquﬁna’la (MOde':R“bl'”SOO’
(mm) N) N (probe) MI:R:Mahr) S’i&lﬂu 3-Wll;e LRZRIIA mgﬂ‘n 5, 6,
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3. NMIFDULYLLNIANALINIWNIATZIN

EURAMET cg-10 ti3autnaunu JIS B0261

inviaundsafitaduiuounasadumyiselu
assit lefur

1. M14X2.0 6H GP lasdl @ =60°, P =2.0mm
2. M14%2.0 6H NP lasd o =60°, P =2.0mm

ULM RUBIN 80

3. M20X2.5 6H GP lagi a =60°, P =2.5mm
4. M20%2.5 6H NP laudl @ =60°, P =2.5mm
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U
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Muua (N13398
14 7.98309 mm)

JIS B0261
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mm (M339815
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gﬂﬁ 8 MIIANIALNALINEY ULM, 3-wire Laz

$#274

A ° A . A
AEmsdmmiieoname s-wire  Mwwnzaw (d,)

M mimlanaumMIauianansaneds (1] azla

nnawmsn (3) azle

1. muﬁmﬁumug{uﬁﬂmwaa 3-wire ‘ﬁmm:au
FRTULNIALNALY M14X2.0 6H GP NP = 1.155
mm %amﬁ'ﬁ'ﬂ‘bﬁmm@ 1.15523 mm

2. muﬂmﬁumuguﬁﬂmwaa 3-wire ﬁmm:aw
FRTULNIALNALY M20X2.5 6H GP NP = 1.443

té a v v
mm Tdﬂ’]i'milsl‘]j"llu’“ﬂ 1.44296 mm

AL

- o LN o

$ING . #20
LNREN \

3-wire 3-wire

U 9 mﬁmﬁumuﬁuﬁﬂmdﬁ@fﬁaU ULM, 3-

wire, LRZRIIG
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Q ld v 1 1
NANNTIAD4 leannsaualasasiann ULM
(AL) Aauwi ldwinuiamdnduriugudnans
RAFIUFNNIIN (1) Uaz (2) AIuaaIluILN 9 uaas

A
Tuansan 3

AN397N 3 wams’i'@Lﬁuwwuquﬁﬂawaﬁ@fmaal,ﬂa

SOLNAE29IN ULM Raunnséwam, (AL)

fald
419331% EURAMET cg-10 Laz JIS B0261
JIS B0261 EURAMET
Type Position
(mm) (mm)
Start 14.45178 14.45482
M14X2 6H GP Middle 14.45186 14.45481
End 14.45146 14.45458
Start 14.65272 14.65589
M14X2 6H NP
End 14.65273 14.65619
Start 20.56148 20.5641
M20X2.5 6H GP Middle 20.56176 20.5645
End 20.56137 20.56416
Start 20.77273 20.77538
M20X2.5 6H NP
End 20.77361 20.77656

PA1INAITNN 2, 3 NIFIWIlasUNUATAIY

a Yo v 1 6
FUNTIN (1), (2) LAz (3) ﬁ]:vl,@mmumuﬂuﬂﬂmd

a €

WNOT AILFAILUANIINDN 4

AN 4 @hLﬁ%”umugmﬁﬂma‘ﬁ@ﬂﬂalmiﬁﬂmm
MANINIZIN EURAMET cg-10 Llaz JIS B0261

JIS B0261 EURAMET
Type Position
(mm) (mm)
Start 12.72213 12.72002
M14X2.0 6H GP Middle 12.72221 12.72001
End 12.72181 12.71978
Start 12.92307 12.92109
M14X2 6H NP
End 12.92308 12.92139
Start 18.40090 18.39916
M20X2.5 6H GP Middle 18.40118 18.39956
End 18.40079 18.39922
Start 18.61215 18.61044
M20X2.5 6H NP
End 18.61303 18.61162
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4. anulaiuwan (Uncertainty) 2a9n15day
HIBULNAIALNALININNIAT31% EURAMET cg-
10 ez JIS B0261

97N EURAMET cg-10 9In&xn13 (1) uae (2) azld

FUMIANN LU UVINTIA AIFNANTN (4)

u?(d,)=u?(AL)+clou?(d, )+ c2u?(P)
+¢2,u%(a/2)+u?(A)+u?(A,)+u?(sB)

(4)

A
lagf
A 1 1 1 23 z’ qq/’
U(AL) e ﬂ']ﬂ'l'nJVLllLL%uau?ﬂ’]ﬂﬂjTlﬂsﬁ'] 3 A3
1N ULM
A 1 1 1 v 1 6
U(dD) e mmmvl,ml,uuaumaamumuguﬂﬂmd

vad 3-wire lagl , 1

o a)
sin| —
%)

u(P) de aaalduinenvasszesiat laud

ol

2
j de awldutiuauvasyuinied laof

a
cos| =
(2j
B sinz(a]
2

u(A) de arwliwinenuas rake correction

+1

Cp
a

J

2

(dD _do)

u(A,) de enulivinanasmyiauss

u(sB) da anwhiniuenzasgUinaunaiands

lumsisuaaiindsafiudranaliniuaudiie
nnsIasN1Tandatdn 2 slialaud el
winougu U(AL) fiinanuanisiadn s e
wazadwliusuawdsszoufiiaain u(d,),

u(P), u(‘;‘j u(A), u(A,), u(sB) saaumsf 4

1 ] ] { v &/ 1 Qs
Tasaraulaiuinaninlaaziina HiUIUIAVaY
FTUITWNIA u,a:"i%mﬁ'@Léfumuquﬁﬂmaﬁ@f

LEAIAIANTINN 5
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17197 5 A lluiuaueINIRALLALLLNAIG

= v Qs
Lﬂﬂﬂ']ﬂ')il&l']@]ig’]% EURAMET cg-10 ny JIS
B0261
EURAMET cg-10 JIS B0261
Thread Gauge | Position
Uncertainty (um) | Uncertainty (um)
Start 1.503 1.514
M14X2.0 6H GP | Middle 1.503 1.514
End 1.503 1.514
Start 1.503 1.514
M14X2.0 6H NP
End 1.503 1.514
Start 1.512 1.510
M20X2.5 6H GP | Middle 1.512 1.510
End 1.512 1.510
Start 1.512 1.510
M20X2.5 6H NP
End 1.512 1.510

AT23FOLN T TUNUAK laaasITTIaINTaInae
a9 EURAMET cg-10 nu JIS B0261
@181 EN number ‘ﬁlaﬁmﬂagﬂu ISO/IEC 17043
AIFUMIT (5)
[x-X]|

E“ 2 2
U lab + U ref

(5)

A
Taun

A o ad A
X = @@ laanIaN 1
X = @Ia lea1n3sn 2

2

UIab
U 2

ref

= a¥ ke naI NI 1dan3sn 1

= a7l nanraIiNIa laannisn 2

MNHAdIMIE I BMA TR ugRINaINa T
(@13197 4) uaz anulivinensosnissouLiiay
INATALNELIBUIAGIS § (13197 5) 2EINID
dwamledr EN number Tagunuenlugunsn s

Y A
RIS 01%@175’1\‘]‘}’1 6
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AN39N 6 UTBULAisy EN number 28901330680
HuguENaWNaTLUL EURAMET cg-10 uaz JIS
B0261

Thread Gauge Position EN
Start 0.99
M14X2.0 6H GP Middle 1.03
End 0.95
Start 0.93
M14X2.0 6H NP
End 0.79
Start 0.81
M20X2.5 6H GP Middle 0.76
End 0.73
Start 0.80
M20X2.5 6H NP
End 0.66

'
a

INANTNN 6 LNANALNALI M14X2.0 6H GP 1

@MUy middle {61 EN number > 1 vilwaglle
InyiaduduguinaIRata s EURAMET
cg-10 lai@aaAaaInuUNIIIALNIIALNALIGI8AD
JIS B0261 @”ﬁifu;ﬁﬁ'ﬂﬁmizqﬂ@i’aummaa
EURAMET cg-10 lasltnanmssaisausstily
Waudasnisialdidn Jis B0261 azldaunis
modified EURAMET cg-10 a9&un 37 6

dZ.JIS = (ALEURAMEI' + AZ,EURAMET - AZ,JIS)
(6)

1 P o
_(dD,Jlssozn)' m+l +2-cot(2j
SIn| —
2
Tagn
Algpaer A8 fI@ AN ULM, AL @835

28y EURAMET cg-10
A, cursmer Aa NN3AIUITE elastic compression
ANIDIAUUY EURAMET cg-10

AZ,JIS fa NMIA1uITH elastic compression N30
QLU JIS B0261

dp sise0271 Ao LFWHIBARINA1928Y 3-wire

INIDIALUY JIS B 0271
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MNMIULNUANFURIUgUInaIRiatuainaia
nasUENMIIN (1), (2), waz (6) AL IEAIANTIIN

7

AINN 7 ﬁ']Lé'fmhuquﬁnmaﬁ@fmnmsﬁwmm
AVN9337% EURAMET cg-10, JIS B0261 uaz
modified EURAMET

Type Position | Euramet (mm)| JIS (mm) modified Euramet
Start 12.72002 12.72213 12.72228
M14X2.0 6H GP | Middle 12.72001 12.72221 12.72227
End 12.71978 12.72181 12.72204
Start 12.92109 12.92307 12.92335
M14X2 6H NP
End 12.92139 12.92308 12.92365
Start 18.39916 18.40090 18.40156
M20X2.5 6H GP | Middle 18.39956 18.40118 18.40196
End 18.39922 18.40079 18.40162
Start 18.61044 18.61215 18.61284
M20X2.5 6H NP
End 18.61162 18.61303 18.61402

larinn15iUSeuLfisy EN number SE%309
modified EURAMET 1 JIS B0261 92 la@d61374

78

aT197 8 1W5ufisy EN number 989 modified
EURAMET L8z JIS B0261

EN number
Thread Gauge | Position
EURAMET Modified EURAMET

Start 0.99 0.07
M14X2.0 6H GP | Middle 1.03 0.03

End 0.95 0.11

Start 0.93 0.13
M14X2.0 6H NP

End 0.79 0.27

Start 0.81 0.31
M20X2.5 6H GP | Middle 0.76 0.37

End 0.73 0.39

Start 0.80 0.32
M20X2.5 6H NP

End 0.66 0.46

IINANTHN 8 AN LA NalTRNNIT modified
EURAMET uwni EURAMET cg-10 u&2az¥inlwen
v 1 6 a 6 A v A o
Laumuqummawmumwlnammnu JIS
B0261 NMANININNTIALUY EURAMET cg-10 lag
a a > n:ql/n
MU ULNYUNANITIABNIITIUIRIN EN

number @4l¢ EN number <1
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