73 7 2007 818-822

BBRBICHE TS =ZRTREHOSELICET 2%
(% 2 #R) *

—EAREME—

PN ] i

(S )

o om R

Study on Improvement Methods of CMM (Coordinate Measuring Machine) in Workshop Environment

— Correction of Squareness Error —

Tohru OHNISHI, Shotoku TAKASE and Kiyoshi TAKAMASU

In recent years, the CMM (Coordinate Measuring Machine) quickly has been spreading in the manufacturing industry.

With this phenomenon, the environmental condition and installation site of CMMs has been changed from the

temperature control room to the workshop environment and the production line without air conditioning. However, even

in severe environment the demand to high accuracy measurements by CMM has been enhancing still more. Therefore, the

methods to evaluate and realize the high accuracy measurements by CMM in workshop environment have been

investigated. In this paper, we propose the evaluation and correction method of squareness errors using MCG (Machine

Checking Gauge). Additionally the performances of CMM in workshop environment and temperature-controlled room

are tested and corrected experimentally. From these results, we confirmed the availability of the proposed methods.
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Fig.1 Construction and set up of Machine Checkmg Gauge (MCG), R is length
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Fig.2 Location of measuring positions by MCG; 8 positions on 3 difference
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Fig.3 Coordinate systems and squareness errors by 3 angle error parameters
ty, t-y and t.,; XYZ is coordinate system without squareness errors and
xyz is machine coordinate system with squareness errors.
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Fig. 4 Simulations of output geometrical errors from MCG measurements on different squareness errors
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Fig. 5 Relationship of length of MCG arm and squareness errors for 2 types
of CMM (CMM-1 and CMM-2)
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Table 1 Specifications of CMM-1 and CMM-2
CMM-1 CMM-2
Modes of operation CNN CNN
Type of CMM Moving bridge Fixed bridge
Measurement range (XYZ mm) | 850X 1000X600 | 700X 550X400
Indicating digit (um) 0.1 0.1
Type of probing system Touch trigger Parallel twin
Error of indication E (um) 3.9+ 5L/1000 0.8 + L/800
Type of room (‘C) Workshop 20+0.5
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Table 2 Result of squareness errors before and after squareness errors
correction
type of CMM CMM-1 CMM-2
plane XY YZ XZ XZ
winter before correction 4.4 4.1 -1.0 -4.9
after correction -0.2 -0.3 -0.3 -0.1
summer before correction 3.6 2.6 -0.8 -
after correction -0.3 -0.5 0.2 -

22um ~~, CMM-2 CidfK 8.2 um OFEEE 2.8 um ~JED

S, BABREMEODREMRETHIENTEL. Zhb
DFERG, MHREICEIN TS CMM B L OBUISEREEIC

Eﬁ%ﬂ% CMM (28T, MCG IZ L 2 B AREMEL

1TH>Z 810k, BABRZEOMHIENTTREIZ 25722 L MR
T&7.
5. %% =
BIEREEICK T 5 CMM OFEELICk T 58 & LT,
BEABECONTELEL, MCG I & 23k L e Lz,

7o, BBBRE SEREICENTZ CMM OEAEELY MCG
IR VEM L, EAEEMEDEIMELR—L T L — D
FBICLVHER L. BonlEmIbUTols) THh5H.

(1) MCGIZXY, fiis CHEEFFHICERGERE T CMM OEf
MEOFET 5 FEE R L.

(2) BHBBEERIZE N CMM LB EICE )72 CMM D
BEAEELZTMT 2 & & bic, BURREICBVLCILEA
ERFRRIZE - TEEHL WD Z L, EHRAIES X
CHIENSSERZ L 2R L.

(3) MCG LTIl L EAREOEAMEMSE LT,

AEEHELZITRY Z L ORIMEE, R—L7L— ]
0)@“;15 K OHER LT,
A?& , BBBRBEOMES TH HIRE), 23, ERREDR
DEBROBIE N1, 7T a—t L 7Y AT LD E Ok
[ZOWTRERTL, BUEEREEO CMM OFE(LE BT

# #

ORI, BimOMB&EZ T TiibhizZ 2R L
THEERLET.

Z & X ®

1) RTER, SEETE, SR HBRECR T 5 R llERO
mER GB 1 ®) —IRERNY 7 FoOHMEB IOWE—, BEL
25673, 2 (2007) 270.

2)  EEEAN—F v L ZWROTRIEREE R, FHALE I8, 40, 11 (2001)
801.

3) M. Abbe, K. Takamasu, S. Ozono : Reliability on calibration of CMM,
Measurement 33 (2003) 359.

4)  W. Knapp, U. Tschudi, A. Bucher: Comparison of different artefacts
for interim coordinate-measuring machine checking, Precision

Fig.

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

T T
e Ty e

]
e e e e | oo v 9o
N

| | | | | | | | |
R N R S
— o0 —¢- & -o0— ol — — 0 —¢- ¢ —0— ol —
| | 1div=10pm | | | ldiv=10pm

before correction after correction
(@ XY plane on CMM-1 in winter

For T T T
°© _° /% ,9 o __ |l 8 _ P _°_ ° Lo _
o olol ol ol | 1L d b lo lolo

| | | | | | | | |
| o o © *OF Q‘i L9 o Jo_ Jo Jo_

| | | | | | |
- _ — — — N o N

M T‘ 7 R N
— o0 — 0o —o - —lo— — © — b —o - lo- -lo—
| | 1div=10um | | | lfliFIQum

before correction after correction

(b) XZ plane on CMM-2

10 Positional errors of 25 sphere centers of ball plate before and
after squareness errors correction

Engineering, 13,4 (1991) 277.
P.C. Miguel, T. King, J. Daviscc CMM verification: a survey,
Measurement 17, 1 (1996) 1.
P.C. Miguel, T. King: Co-ordinate measuring machines Concept,
classification and comparison of performance tests, International
Journal of Quality & Reliability Management, 12,8 (1995) 48.
iElE"EE” FRZ B, BRI, FEME : NC LIFE OES RS
W 548 (35 1 1) —DBB IEIC X HIEEBHEEORE & 5T

ﬁﬁ—, FEEE L5axdk, 52, 7 (1986) 1193.
HEF M, HIFEZE, PERFK  NC LIEEMROEENEE ICRI
HHFE (35 2 ) —DBB EIC L 2 EERAERK OBM —, WK
I%éu‘f, 52, 10 (1986) 1739.
BB, AR, R, @M, R BRENY
ww:; %3 WITHIEHORTE & DBB BREIE DM, HE 5 HEH,
51, 6 (1986) 1244.
Emmett Curran et al. : Quick check error verification of coordinate
measuring machines, Journal of Materials Processing Technology,
155-156 (2004) 1207.
RENISHAW Catalog: The Machine Checking Gauge.
E. Trapet et al. : Traceability of Coordinate Measurements According
to the Method of the Virtual Measuring Machine, PTB,  (1998) .
KigEE, mifle, BEEHE  BFEHS— R HENY
(DF'EJ%E TR L5, 67, 2 (2001) 256.

KREBESE, mitfle, BEBER, MREEKX  EERERRE K
TCHM 7 — DRRIEIC B 5 BT IE R, PERTERIEEE ) 7T
7, 8 (2005) .





