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Test code for machine tools—Part 2.
Determination of accuracy and repeatability of

positioning numerically controlled axes

1 %H

A ARE R T T AT 0 B ML K G B 4R R R T R O 3 S UL DR B0 S8 RN B RN R T SR I

FikE. SR EREREHAMEAESHRAEEA.
AREZAFIRNERAR REAR KLBERAR . THRE., G HTFHERNIEABRE,
AR AEAE T8 R A LA B ALK

2 BEXMFS

ERERAUTEXMFS .
2.1 HWLRITHE axis travel
ABRFENTEHBGEMKIXBINBERELTEREBRAAENRRTE,
2.2 WEFITE measurement travel
RATFREBEORIBIRTE. EFENETBHMNFRIEATURNEBESE - MHRE—-1TBRAE
(BLAE D, :
2.3 BB P.G=1ZFm) target position P;(i=1 to m)
BHBEREBEERINMVE, THR EFAHHEREHREENERUEBEPHBREMNE.
2.4 ZEFRPME P;G=1ZEm;j=1ZE n) actual position P;;(i=1 to m;j=1 to n)
BEHEWEE jREF  ABRUBEBERERUENBIRAE,
2.5 fNEMZE X, deviation of position;positional deviation X;;
EHMEBNENEHRMNER EZBRMNEZE.
X,;,=P;— P,
2.6 PBAiA unidirectional
AR T MEMKXSSMEABERERVLEN -RINE. FS A XRNEFRBERBHS
BURAS VRANATHEERBHSHE., X, AR X,V
2.7 X Dbidirectional
MFANT T EEHERSSEMERBERERVNEN —-RFAIWEFTRNEBNSH.
2.8 VEAWEE expanded uncertainty
ERMHE - THELEROXE, ZAXEHEBAERTFINBELF.
2.9 BEETF coverage factor
AEBTRABEEMAERESAHEERFRH - REEF.

ERERBEAREES 2000-02-18 #t# 2000-06- 01 sciE
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2.10 XE—MBROBEFHLBMEX AR
mean unidirectional positional deviation at a position,X; 4 or X; ¥
MnKEEBEL R P BN RRENAARFHE.
‘}?;? = %ixﬁ? ﬂyr¢ = %2XU*

2.1 R—GrEARUE TR MmE X

mean bidirectional positional deviatie

1]
2.16  F—10 8 19 3 aNEESE i gfidireptfonal rep€atability of positioning at a posi-
tion,R; * or R ¥

2.17 R—{rEeWNEEE TN E R bidirectional repeatability of positioning at a position, R;
R, = max(2S; % + 2S;v + |B:|;R: % iR ¥ )
2.18 WMAPMELEMMERARRy URBAEAWNEEL EMMHE R unidirectional repeatability
of positioning R # or R y and bidirectional repeatability of positioning R of an axis
W MSMENE—NE P WEEEANENRKHE.
R4 = max(R; 4]
Ry = max(R;y)
R = max(R,]
2.19 LB EEMAGME EL H EV  unidirectional systematic positional deviation of an axis,
E* orEy
2
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WHEARSEMENE R P LRHBEMNER FYHLRREX A XY W&k{ﬁ S58B/MME®
REE.
E4 = max(X;4) — min(X; 4 )
#
Ey =max(X; y] — min(X; { )
2.20 W EEMELGMZE E bidirectional systematic positional deviation of an axis,E
HRHARSMIRNE R P, £ g et B E X A M Xy B OKES B/MEK

R,
2.21 B W mFH Bl < gr€an bidirecti itiOng iatlgn of an axis ,M

¥ o £ B G i 2% 1) §7P; i ] {37 ) o B R B

CELPIE L

Bt 7 /% 7 T R % B .);
3 55 18 2 i RN ; i LW EX
ﬁi&ﬁfiﬁﬁﬂﬁﬁ!‘ 1. CRE) MR, EXHERT BEN
LR S £ 2 G670 K 0 I e 1 35 1
RE % 0 & 42 1 5 207

ﬂ%ﬂﬁﬂf&ﬁﬁﬁﬁ*ﬁiﬂ@& HTE (i 2 3 BO B R E R B AT A B AR ERE . N
SRS EE RS, PG SR IR

AT 12 h K K 2 P LABE /)N i g 547 6 B S IR BE R L B 7E il ) AR P M ULE
TWE .
3.2 #EHLK

WAL AL 5E R B H BB . 72T 00K 10 5 (o 8 BE 0 B 52 5E {37 06 BE 2 A1, BILBK 9 98 °F L JL AT
R A RER R AN E LT A ER.

R EEEANANERF NIERERRRE P,

FI A B4 50 3 107 7 ALK E S8R, B OB I 44 A9 2R 4 T AT .

ERBRME LR RIGEH TGO EN RS FR.
33 BH
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HTHEERTELETRBYUR, BB AT R /FE T O ERMA T /g 5H 700
TELR TR .

MBRIELM WERBNiz RRTRBMENSNTE.

WAL SEN BB, ERER—FFF, L BBIHRE ¥ ARRE N AE I F
BEHEXEBEBERMERE.

4 RBRER

4.1 BMET®

BVERHNBREEEBHEERASBREDI - RAMNBRLE FEFBRUBEFERS
B B, DAGE U B AR L PR E .

PURMERFUR -/ EEEBRCERBE,

4.2 BRirEREE
BAERUENRETARERE, —BREKRTIAK:
P=G—DP+r
A i — ATEHBRLEHNFS;

P— BARMIE MR, R BTR AN BRI B ZRA S EE;
EABGNBERARNME, KELMURTELBHUENRYIEE, URIERHRE G
AR Bk 4 AT SR DA Kk R B U L8 0 W HE BT SR MR 2D BT R
4.3 W&

4.3.1 EEMNE

W B AT R G4 E B 1 b e U0 B A A N e B A A B B 7 AR RS

B E ERNICRMBNSHAEE.

R B b Y 8 B ML R BB 4 bR B A5 R RO R B A AME R T R,

4.3.2 7R ZE 2000 mm WAHKEBMENKE

FEFBE 2000 mm WABHMA L, MK AL 2HAEERELEES M ERALE FEELBLEER
SURE 5 EHRME. |

MEFERREFLE DEREEHRCE EETHE., SMERUEES TR EMNNE S K.
kB O (N ERAPLR LM R A,

WP EROE MM BN BIURNERETGEBMENRLER .
4.3.3 1728t 2 000 mm WEREMEHNEE

R BB 2 000 mm B, TESE/AF X B ERT - REMBENETHRAUED
BHARB, %42 ONEXREERALE, PYRBKE PR 250 mm, £ REREREILTTHH
BOERT, L HaEW M B ERBRENTHELA T BEHLE.

EATRAAE 2 000 mm WIHR T, Bk 4.3. 2 AT HTRE, MEHT/HE MAPMYESR
EH TEEEA#T.

4.3.4 FTRZECOCHERMEINKE

RBMAEE 1 AEHERMLBRT. MNK4 2 WATHEBRME, EEAE 0°.90°,.180°H 270

REEEEN.

r
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frEi(m=8)

T e 3 HFj(n=5)

Bl HRERRRERF
Rl HHEMRYERNE

MR T E B AGMERK
<90° 3

>90°M<180° 5
>180° 8

4.3.5 BB 360° EHMENRE

Bl ¥R AT R AL 360°F 1 800°(5r) Y, ZE MM BATR L, B84 i 0 B B R 2t 45°89
BB T - RENBERE.

HEATREN 360 MR T B 4. 3. A WAMEHTRE, NG F /M MEP Y EEER T
fERE B A AT ~

5 HRMRE

5.1 TRZE 2000 mm WEUMAMITEE 360°K [

MENCBHRMUE P ES—HELES KBEG=5),BEHHE 2 BPEUNSH. FEHRRE
E-8

X4 + 254 il X4 — 254 il
XV +285:4 vl X v — 28y

5.2 TR 2 000 mm WRKEMRZFFTEBA 360°8 B 542

NE—-ARNEESIM A EE—RBEC=1, EHEE S+ T XNELYSK. BXHER
BER(2.15) EREMME(2.16,2. 17 M 2. 18U R ERWE (2. 22 5 2. 2) W RIE .

6 B/ HEMMARZANBEES

Bt/ ME AP ZEMNHDRESNT .
a) BB 12h MRRH S /NN FBREHRABLRL 3.1);
b) WEMNBNOBNBEERBOME(L4.3.1);
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c) LB 50 BT 0 38 FH R 1 (I 3. 3);5

d) H PR (8] 9 2 4 3 .

e) MR, MHHATER TEEEAM 2 000 mm 3 360° W 478 A8 (L 4. 3.3 5 4.3.5);
DAERREBAMBRNBSBENCE,

g) EBNBiRAE AR AR ;

h) BES 1 ARG 1A EHEFEMNE.

7 HBRORE

7.1 REF®
ﬁT%ﬁlﬁﬁi

T T R EH MR R RE L.

7.2.1 8% 2 000 mm A9 e
—— RER R 1] SE LB + ;A
—— LR B SE A % AN A
— WA AEMLRENEBRE « ;E
— WREREMNREMBRE;ELAME,

— WMENEEHMUBREMEE « ;M
—— R R D) AL E AW B R

— WERmEREAHE - RAMRY
— W& mEE > ;B

— MM FH R mEME. B

7.2.2 fTEE 2 000 mm KL HRRMFT R M 360°0 8% HRE
— WD EMUREME « ;E

6
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— HREFEMNRAERME;ELFME Y
—HENEAFHUERENEE * ;M
— WK R EME = ;B
— MR R AEME. B
F2 AURRERBKXRKEZE 2000 mm HRK)

1 2 3 4 5 6 7 8 9 10 11
BH#R{® Pi/mm | 6.711 | 175.077 | 353.834 AT e 1055. 890 | 1234. 304 | 1408. 462 | 1580. 269 | 1750. 920
AL E BE RN EENEREENE] el A A O A ) e e A Y T
j=1 —3.2—0.1/-3.
2 .0—3.8—0. 61— 4. 0
{ir 8 4 2
. 9—4.7—1.2—4.5
um
4 —2.8 0.4 |—3. 9
5 . —4.1—0.9‘—4.5
BEFELER J
L 1I1—3.7—0.5—4. 0
# X./pm
FEFRER
0.7]0.6|0.6
Si/pm
28;/pm L5[1.2]12
X,—25:/pm —5.2—1.7-5.1
Xi+25:/pm —2.3 0.8 |—2. 8
REEXEMR
292523
# Ri—48:/pm
FEm#{ Bi/pm \ 1 : . ; A 4 : —3.6 —3.5
W WA E W
6.2 5.9
B Ri/pm
ACE RS & ]
i -1.9 -2.2
# Xi/pym
HERE i W
K% B
8 &R BR 0.0041(% =2 B})
mm
E B
FHRAEE T FiE A —0.003 7
mm
FdoR - Fok & F 3
0.004 0
MmEEM FER AER
0.001 5—(—0.002 5)
mm
EREME E 0.004 0 0.003 9 0.007 7
mm 0. 003 4—(—0. 000 6) —0.000 4— (—0. 004 3) 0.003 4—(—0. 004 3)
e R
X "X 0.002 5(% i=118¢) 0.002 9(% i=108) 0.006 5(% =9 Bf)
mm
0. 0057 0.006 0 0.009 5
ERME A/mm
0.004 0—(—0.001 7) 0. 000 5—(—0.005 5) 0. 004 0—(—0.005 5)
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PURBES . ERMETRS XXX ZERMIBL T XX XXX
HEBUBERANES XXX HE: X XX XX
BRESH
—RRHHE.
— RWTHRAER. WL RBH
——NDE BIE(RBARE):
— RMTHENRAEKZBET NDE BE). 11 pgm/(m + C)
—HAEE: 1 000 mm/min
—ES—HBHNEAENE.
— A AL Fo
BRBAE
—AERRFHMRNE. Y=300 mm;Z=350 mm;C=0°
— NRAEEREX/Y/D).: 0/0/120 mm
— LEBEEREX/Y/Z). 0/0/30 mm
R &G & m
— R FrRBE/C ZREE/C
T4 X=50 mm
RGBT 21.8 22.9
If& X=1 700 mm
MR ERBREH2 22. 4 23.1
TAER B oh A B
STRERSE V 20. 6 20,9
102. 4 kPa
—KE: B
— B '
BB RN € A H
&QE&Z X X X
0.004
N
0.002 } 3,
£ | e -
& o.00f < =
= 2 <
o/ : .
—0.002F :
— X}
—0.004
-=-X
=~ X t+2st R Xi+251 = <
—0.006

0 500

1000 1500
ALE/mm

B 2a XU B E X E A E
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PURES AFHRMET AT

XXX, R LT RL HWE: XXX XX

WEMUBEHENRS XXX, 55 X XX XX
BRSHK
— BRMME. X
— BT RER, BERLAMEESHD SR
—NDE BE(RRAR): b3
— BT HENREKER(ATFNDE BE): 11 pm/(m * C)
— HAEE. 1 000 mm/min
—AEB—HiENESENE. 5s
— AR R L
RRMNE
—AERRPHBRUE. Y=2300 mm;Z=2350 mm;C=0°
—NIEERREX/Y/Z). 0/0/120 mm
— IHERERBX/Y/Z). 0/0/30 mm
BR&H
— REERS iz B FHRBE/C gREE/C
MRERER]L IS X=50 mm 21.8 22.9
HRERBH2 THEE& X=1 700 mm 22.4 23.1
SEERE IHERGFEMLE 20. 6 20.9
—8kE: 102. 4 kPa
SEBE: 60%
BERAEH #£ A B
RERRES X X X
0.004}
0.002
£
< 0.000 | PR
—o.002} ¥}
§ =
—0.004f —— X}
== Xi£2s!
—0.006
6 530 1600 15:00 2(;00

A8 /mm

B 2b B g 5E i 6 BE P B O SE o 0
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M ® A
(3R 7 9 B %)
M % @ W

2 B R SR T AT 436 5 % 57 49 B B8 0B 3R LR AL,

... ... ... .. a 23

1 BrE

TER K P B "J{QFHE 1 ) 47 o 4 IRRET 13 B R RER .

ﬁ&&!&ﬁﬂ;‘?, 18] 4 i B #5078 & B ] ] R RK . TP B8 G o AL — F i
B &A™ B s A e " e 5 » EL 5 JeM=R A UA 4k [ % B

e B HE R 10 98 35 & v‘,x R.10 3 ] , i A B A B 28300 R W] .
A BONE 7E I 1A 22 B F0 ENGL AN B R

ﬁmﬁﬁﬂ*&,ﬁe?&fﬁ R i B 1 B VE R 5B Ay T LK ) 284 BB X R 1)
EEMESEMHELWRD.
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M ® B
(37 i B %)
X ® B ®

1 (MBAREENREEH)ERTRE/ERETIERS/ERERLERA S/ ERRELAR/
B 3% i o 8 40 R/ B B 90 4 2 O N AR AL 2 B A & /[ R 4 B 0 R 4 3t & (BIPM/IEC/FICC/
ISO/OIML/IUPAC/IUPAP),2. 3.5,2. 3. 6 F % G,1993,ISBN 92-97-10188-9,

2 ANSI B89.6.2:1988,( T RTWMBAFHREMBE).
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