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Bi-directional dircular deviation

Example results
5.54 Operator: M.A\.Chapman Machine: Quick check
Date: 2015-Apr-12 13:18:04 QC10: G589026, Last calibrated: 2015-04-12

A

BB 1 R S T
TREBRE A B E™ - Gt RATHEL
BRHIROE - W EREAREK

2

|
FE\
~m
+
{\

%D%/J\ﬂﬁ?g(‘éZﬁaﬁE"\jE{E . E |SO Bi-d\ifr:lut:tmal circular deviation 20.00m T
230-4 f{l1 B5.54 fE#Earh » 2 4L @? roirae 1000 oo “ T \
E TEERE, - RES - AL e e +

IS B Test position Centre

Start angle o®
SEE AR E s || B | o HH
B T E-ZE- T
FHHIIL LB EE T AR g
a7 - < T :
@Run 2 L 5.0pm/div

/55 — 7F2 1SO230-4 FZ:4177 Renishaw 7E /B 5 Frét



2RI > AR SRR R EP R - AE A T BB T A iy — N B - A
IR TR > A DRI A S A e - (8 6 TAVEBREDR 1742 XY P L2
3000 mm/min HYHELGAHENTTFIE Ry 150 mm BYEE TG EDIGE NG - #8E TR FESE R A ]
TEIECHIE ERETE & A FEI (RIS - AIEUERE T > A5 NER SR ST B AHE - RINERS S 2k
MEGOFR » BRSHER L ERTR - SEEPAILLE R 5 pm/tg -

<
<

rrrrryrrrrr
I T I

L

o
g =
3
>
=
=

R EfEips

\
1

rrrrrprrruri
7

rrrryrrrrii

\I! | A

\I!kl\l

Wl 20 um XY H-EIRUCR? X BEETE
Vs \\ Fa N // \\

LI LU
B I G
rrrri L
| I |
rrrrrpyrririi

7
|
ra

60 um/m XY JEFEHE 0.2 mS {alfR~UEEC 10 pm X BJET

6 — SIS T [T e

WEREEE SR —WERZE - AV A TR EEH EET H e E AR ER =R - 2R > T2 150
T WEEEESEBNEE  EEGERENEHRSEFEERIFE NS - EERAREEH -

s



[l 7 Fifrs ks X 8 Y B SRR T AR BRI
Y - 18 T b A R 52 2 SR a0 5 R -
FfiesJE— 0 + Renishaw fYfEE I A SN0 & T /o
HBERETTS - BRI A TR - IR
TR -

8 AT/ Ay ] Renishaw {&[EIME R A= ZETRAS - $ilE 7
HERHEEET O RIS EIRIER - ALOME QHBIFoRFHER -
EITEIEHIR o e TSR - ENNEERRER
Bt SRR G R B RV

7 — HE RS ET A E

PALTRR 3 rable | 4 Test conditions

Ballbar diagnostics (pm)
Complex error combination

Operator: Data simulator Machine: Test machine
Date: 2015-Jul-12 03:35:00 QC10: G31415
Backlash (pm)
X »17.2 4 16.3
Y «9.2 ~9.3
Reversal spikes (pm)
r1.1 4 8.1
Y +-2.8 ~-3.2
Lateral play (pm)
X »-0.1  «9.0
Y ~8.1 ~2.6
Cyclic error (pm)
x +11.7 +13.8
hd +1.8 Yd.1
Other features
Servo mismatch -0.03ms
Squareness 36.7um/m
Straightness X 24.2pm
Straightness ¥ -20.3pm
Scaling error X 33.1ppm Run 1
Scaling error Y -28.7ppm

Run 2
Positional tolerance 90.1pm .
Best fit radius 150.0003mm F'tl
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Complex error combination

Operator: Data simulator Machine: Test machine
Date: 2015-Jul-12 03:39:00 QC10: G31415

16% Backlash X
»17.2pm
4 16.3um
13% Cyclic error X
A+11.7pm
+13.8um
11% Straightness X
24.2pm
10% Straightness Y
-20.3pm
9% Backlash ¥
«9.2pum
~8.3pm

Paositional tolerance S0.1pm
Best fit radius 150.0003mm
Circularity 43.3pm
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1.

10.

11.

National Aerospace Standard NAS979 (Uniform Cutting Tests - NAS series - Metal cutting
equipment specifications). Section 4.3.3.5.1 - Composite cutting test.

International Standard ISO 10791-7 2014: Test conditions for machining centres - Part 7:
Accuracy of finished test pieces.

American Standard B5.54-2005 Methods for Performance Evaluation of Computer
Numerically Controlled Machining Centres. Section 8.2 Precision contouring test.

US Patent No US4435905 A - Telescoping magnetic ball bar test gage - James B. Bryan

International Standard 1ISO230-4:2005 - Test code for machine tools - Part 4: Circular tests for
numerically controlled machine tools.

American Standard B5.54-1992 Methods for Performance Evaluation of Computer
Numerically Controlled Machining Centres. Section 5.9.3 Contouring Performance Using
Telescoping Ball Bars.

American Standard B5.54-2005 Methods for Performance Evaluation of Computer
Numerically Controlled Machining Centres. Section 7.11 Contouring Performance Using
Telescoping Circular Tests.

American Standard B5.57-2012 Methods for Performance Evaluation of Computer
Numerically Controlled Lathes and Turning Centers.

Japanese standard JIS B-6190 (Japanese equivalent to ISO 230-4, see ref 5 above)
Chinese standard GB/T17421.4 (Chinese equivalent to ISO 230-4, see ref 5 above)

American Standard B5.54-2005 Methods for Performance Evaluation of Computer
Numerically Controlled Machining Centres. Appendix A3 Recommended minimum test set.
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