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

positﬂihihg numerically controlled axes -

1 EH

3 F ML Tﬁﬁﬁ%?ﬁﬂEHLBRB‘Jﬁﬂ%%ﬂ&’&%ﬂﬁﬁﬁﬁﬂﬂﬁEﬂ%ﬁﬁ!ﬁ%ﬂiﬁ%tﬂ%ﬁ By

yik: ﬁﬁ’fﬁfﬁﬁ%ké‘bﬂﬁﬁl.zsbﬁ#iﬁﬁ o
FIREE AT RN RRRE BRRE. KRR, %%ﬁyﬁ meTM%%*b%ﬂgﬁﬁ

AR IE T % A AR R LR,

) ENWEES

ARERAUTENFS
2.1 BETE  axis travel
ERFEHTESIBHERRBINBRXNELKTERASRREAENERTE.
2.2 WEATHE measurement travel _
ATFRERENRSHRTE. SRUETENNAIETUNEEEE - AEE -1 BRLE
(WA D,
2.3 B#fE P.G=1ZEm) target position P;(i=1 tom)
BYFGRBESLINNE., TH ErAFRLRSEHLEBVEGUETHREMNE.
2.4 EHFEAMNE P;G=1ZFm;j=1Fn») actual position P;;G=1to m;j=1to n)
EHBHE REOF  MEFUEBINEREMEBHBSRME.,
2.5 fUEMME X, deviation of position;positional deviation X;;
BHBHBNANEFAUEREBRMNEZE,
X;=P,— P
2.6 B unidirectional
UMERMF TR EHLEAERGUEN -RINE, RS ZRANEFFBERENS
BB VERAATABEFRENSH, WX RX 0
2.7 XM bidirectional
WA FEERASEMEBEEBRUBH - RINNERUEHNSE,
2.8 VREBAWEE expanded uncertainty
EEMBE-THNELERYRE ZXABEQITRETOHETF.
2.9 BZEHETF coverage lactor
HEBYBAMEEmAEREARTESEN - MRERT.
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210 XF—EBWEMTEHMEREX AR ‘
mean unidirectional positional deviation at a position,X; % or X; ¥

o WEMBER— (LR P, SN RMENERT M,
,X¢-12x,,wnx¢— Ezu
211 E—GENNATHLEMRET, S

mean bidirectional positional dev1

WP R — L P PR ATV EAT .

2.15 # o ot the unidirectional

standard uné

18 1 %

2.6 - EME N fdir tability of positioning at a posi-
tion,R; 4 or R; ¥

2.177 H—UEHNNMELE EMUHEE R bidirectional repeatability of positioning at a position, R,
R, = max(2S:4 + 2S:} + |BAsR AR ]
2.8 MEALMEEEUEE R Ry UEMANEEE EAMMEE R unidirectional repeatability
of positioning R4 or R ¢ and biuirectional repeatability of positioning R of an axis
SR EHENTE-—VE L. MEECUEENRE.
R4 = max(R, 4]
Ry = max(R }]
R = max{R,)

2.19 Wik EnFEMRSERE E4ANE unidirectional systematic positicnal deviation of an axis,
E* or EY

2
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FHEABEMERNE—LE P iiﬁ%ﬁﬁgﬁﬁyﬂghﬁﬁﬁx Y AX; *H‘Jﬁkﬁ '3%4%399
R,
EA =max(X 4) — min(X, })
" .
EY —max[X V) — min(X; { )

2.20 MAVNMEMNRERE E bxdlrectlonal systematic positional deviation of an axis,E

W%%I%’%%%E‘JE fi & P _v
Rﬁ%

i, v”m- XA WXV M BAES B/MER

2. 21 %%Xll‘]ﬂlﬂuﬁ"

i B8 ) R 37 2

2.23 WA
B L[
3 KBFH
31 HE
o RLG
ﬂ%ppy—‘

R AR LR G
57 /% 3 ) R

B HEELEN
B L R SR T G
BURE R GG

R, AE T 5 201 te— A~ W0 R B R T 3K
Bl R AR, B : CHRMFEB), AEERRRE
R R EPRAR A . B/ ) i 33 8

HLER R4 BL N 75 1 W R R B B BOUHEE R B AR B S R, 8
S WA IE S, I SRR,

AR RT 12 b R T 0 72 o LB 4 /N BT o0 250 60 37 18 B A0 Ak B I 7 R T 0 AR R B LA 9

WEA.
3.2 #REHLE :

BRNKMERREHERSER., EFGOEEUSEMNER UM E LA JLRAYEFE LA
BEMMEREHRY 2T T EK.

I AN MER L IERERBRES.

BRI I LR T, IR TR0 & R T 51T

FEME AR RIEHENTENERRE LR,
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ATEEFTEXGTREIR, QBTN EERT/GE WM ERET/HET 5K 03
TE LT,

MARMEEG NERBATHIEHRARTRAENENSROTE,

ESHBEE-BENBRUBN, FRER-FFFH, % BEHRE ¥ ARE, W R E S F
ﬂL%ﬁﬁﬁﬁ%DﬁiﬁﬁﬁE}*

4 HRBF

4.1 BHEFE

EARGHEFEES B ERELHLESE RN ARLE, HESAFUESERY
BB, LEN B FIE R AE,

HL PR L35 72 P LA Rl — Wﬂ%ﬁﬁ&ﬁﬁﬁﬁ@%m
4.2 BHEEBHRER | .

G4 AR B R BT G ik, — BRI T AR

 Pi=G—-1DP+r

R, i— BT AR ENES,; |

p——ﬁﬁﬂﬁ%@ﬁvﬁwé EW%EhuEZHEﬂﬁWHE,
AL B B0 1953 18 I » DA AR PR 9 38 2 (451
mﬁﬁéﬂﬁﬁuﬁﬁ%ﬁ@%@Mﬁ%%ﬁﬁﬂﬁ%&%ﬁ%%ﬂ%#a o
4.3 W&
4.3.1 BEAMNE

B T R 15 1 S 70 B A S T R L 7 A A

W ERE RN RN E.

RIS VLU R DR A RS N B R R,
4.3.2 {FEZE 2000 mm HEUEBENKER .

ZEATRE 2000 mm MAKME L NE L 2NAEERE P ERESABHUE,FEELBRLESE
SHRE S A ERRE.

REER BT LE DAFA B iFGE LATWE. 84 B R EES 7 R LIRS K.
FERRE I (BB B R A,

B ERRESMMCENNERBIRNEREN(ABRENHERE).
4.3.3 F5RMIT 2 000 mm KR HERS R

MATARE L 2 000 mm B, TESESAF AN B EHT R ARZESESHANEF
BHTRE, %42 WA ESBEEAAE, FYRARKE PR 250 mm, ZNEEHESE 0L THH
REBR T, LAEERMN BFCEEREEITHELE 4 BFAE.

EBBE 2000 mm MEBAT,BH 432 A EETRE, MEEF/HE NEANAEE
E¥TREEAST.
4.3.4 FRECHEEHIMHEH

WENERISENENNVNERT, NKL2HWNESHEERMNE, FEME 0°.90°,180°F1 270°
RAEEN.
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! | i : | : i : | 3 #Fjn=5)

o—HIFEME :
Bl FEEERRER
%1 HEBMARNERALE

W OR OB | ROBFRULER
<90° ' 3
>90°F1<180° » 5
>180° ' 8

4.3.5 FEMBE I60°H EHHMLNRR |
C EBMGARMEN 360°E 1 800°(5) B, MM RTR b, TE S A 1 X R R A A 4578
HAR A BT — WA A RER R,

FEATRMIL 360 RO I T, 4 4.3, 4 MO HITR R, B ELT /B MRS A R EER T
9 B AT

5 &RWERE

5.1 T8 ZE 2 000 mm MLEHHMAMITEE 360°H F L

HENERMNE P, EB—FHEIESKBIEG=5),BEH1EFE 2EFENNBER. EEITHERRE
B o

X4 4254 Mo X4 — 254 il
XV + 25y F Xy — 25y

5.2 fTEMBi 2 000 mm KWERBRMAMTEBAL 360°H B FHHHLK

HE-—BRUBAES N FOLE—KBEG=D,EHEF_EFETUNELYS2E. BXHFER
BEFQC 1D . BEEEMUEEQR.16.2.17TM 2 IDUREMBEER. 225 2. 2B FEH.

6 #FH/HEMFMAFRZENTEESR

BF/HE A ZEANDBRESNT
a) RIBAT 12 h MR B EES/ NI ERENE LSRN 3. 1);
b) MEMBNUERNBEECRFVALE 4.3.1);
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c) PFLRM B AT AR FH8AE (I 3. 3);
d) BVRMLE R MR ER; : .
e) MNEE,MHBATERN THEEREA 2 000 mm j 360°METRIME N 4.3.3 F 4.3.5);
£ x&mmawm%ﬁmmwmuﬁ
o g) BEEANBRAUENEERE;
h) BEE 1A ARG LA BRAE. .

7 BRHEE

7.1 REFE 1 |
BT 5WEF Y BT E B A RS |
B '

7.9 &

5,0 22 FE 2b 1 T ER N
7.2.1 478 Z 2 000 mm
—— BB ERREE * ;A

—— R E R « AL AN
— BN EENREMERE « £
 HARERTRRARBREEAME
R TYERENEE M
—— R B A R
— RE R EEEAME » RARRY
B FEE < B
— WMBMTHREEHE. B
7.2.2 FEBiL 2 000 mm HEEMEHTRET 360°HNEERLNEE
— BRI E R EME * E
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—HMEEREMARRME;EAMEY.

“——ﬁﬁ£XXWSFﬁHﬁEHﬁiﬁﬁﬁﬁﬁi*;J4 
— R IEE + ;B
— WMARTHREEE. B

F2 RBULRERHEKEE 2000 mm HRE)
1 2 3 4 5 6 | 7 [ 8. s | 10 11
BH{E Pi/mm | 6.711 | 175.077 | 353.834 W _868 | 1055.890 | 1234.304 | 1408. 462 | 1580..269-|.1750. 920
- IEEE +¢é¢ NENYERR IR EEEEE
=1 Ea —1.23.6 | -0 3.5 | 0.2 1.7 - W3 01— 0.4~ Mg—0.2—3.7 0.2 |~3.5 0.3 |=3.2—0.1~3.6
2 51-—1.7 3. 0.6/ 2.7 |~1.2 1.5 |2, L3, 5. 7—4.3— —4.4fo.ﬂ—4.3—1.073.8—o.5—4.&
HERE 7 - ' 1
3 (1.9 -1 3.0 |—o, 10N~ 1. NG 11— 1.0—5. 01— 0. 9= 4. 7~ 1. 2—4. 5
pm : :
4]2.8— 0.2 3.8 | —3.6M0:2—3.80.5 |~3.2 0.5 |-2.80.¢ |-3.2
522839380835 ~1.3 30,11 . §—0.4~4,1—0.9—4.5
BEYHEER - I PR N P
- g 1Es. 4 [—0.7 3.4 8 [—0. 9 2 0.2 [ =0, 1< 3:9=0:5—4¢. 9
% X:/pm ’ B T T
FREFAHEE -
‘ 0.3l/0.4]03 7106 0.6
Si/um ' s
28:/pm 7106|0705 volos oz |Relv1fus|nz]ne
X;—25:/um 32.8|-1.428|-1.3 2 9 0. d-51-1.51-5. 81485, 5~1. 3—5. 2= 1:7-5.1
Xi+2Si/um %9 —894.0]0.0|40]0 2 0.3 (3.2 0.3 |-38 1.0 §2.71.0|—2.3 0.8 |-2.8
EREREAR | RS2 . - .
ey B2 150 1.2 2191 L1 1918|524 29|2s]29l25]23
% Ri—4S;/um o y o .
R # M Bi/um % ARl ~ —3.7 -3.6 | -3 ~3.6 -3.5
B E . "
5.2 - 5,3 5.5 6.2 5.9
& Ri/pin : K
W FEHNER o
_ 0.3 5 -4 .5 —2.2 ~1.9 —2.2
% Xi/pm
o 1oy {32 $im b J poqci
RmEEB .
& A 0.0041(% (=2 B}
mm .
FHRHEEEB
: RiEA rER —0.003 7
mm
T4 & RE
0.004 0
HYEE M AEHR FiER
0.001 5—(—0. 002 5
mm
EUREREE 0.004 0 0.003 9 0.007 7
mm 0.003 §—(—0.000 §) —0.000 4—(—0.004 3) 0. 003 4~ (—0.004 3)
BEHTUBER
=N 0.002 5(% ;=11 8) 0.002 9(% ;=10 &) 0.006 5(% i=9 &)
mm
0. 0057 0.006 0 0.0095
THUHE A/mm
0.004 0—(—0.001 7) 0. 000 5~ (—0. 005 3) | 0. 004 0~ (—0. 005 5)
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HERBS ZFMLT RS XXX AAMI AL S XX XXX
HBRNBEHNES XXX /B XX XXX

BRSE

— BB X

— R THENRE, BERLFFAES RS

—NDE B E(RHAR): b2

— RWTHMAEERZ (AT NDEEE):

11 pm/(m = 'C)

— A . : 1 000 mm/min
— B BB & B E. 5s
—{F AN R E 22T
BRGE |
— FERRFHHANE. Y=300 mam;Z=350 mm;C=0°
— JREBREX/Y/ZD). 0/0/120 mm
— THERREX/Y/D): 0/0/30 mm . -
BB EH o = |
—REEBE _ FHRBE/C ZREE/T
THEE& X=50mm
HRERE#] . : 21.8 22.9
R B R L& X=1700 mm 22. 4 23.1
- T X 8 [ o B ] )
ZRUAE BB - 20.8 cepniiz2Qe9
102. 4 kPa. PR S
_’—%E° GOV .
ERBE. ’
_BEH ® A H
BRI 4 X X X
0.004} P
_ s, .
7,0
0.002F T
So|m
= |
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= e )
—o00zf 4 7
—X!
—~0.004 }
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|- TiastRFisosi RN Pl
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NWKRES ZEHME HS

XXX AAMITHL RS X X XXX

WENREHRAMES XXX G X XX XX

BBRSH

— BRMBA. X )

— R TR, WHLHAMEERBE

—NDE B8 IE(EERAR). _ 72

— KW TR KK RS (AT NDE B1E): 11 pm/(m *» C)

— HRER. : 1 000 mm/min

— AEB-BRUESERE. 55

— R R £

REMNE

— RERBFTHBAMCE. Y=2300 mm;Z =350 mm;C=0"

— JIRERRE X/Y/Z). 0/0/120 mm’

— ITHEEREX/NY/Z): 0/0/30. mm

BB &4 ‘ .

— REARE . B FHRBEE/C HBRBE/C
HRERGH] | T E X=50 mm 21.8 22.9
MR BB HL THAE X=1700 mm 22.4 23.1
EEERE THEEHSEME '20.6 . 20.9

—RE. 102. 4 kPa '

——ERBE: 60%

RI AW £ A 3

RERRES X X X

0. 004F
0. 002
=
= 0. 000
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