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PROPOSITION OF AN INTERIM'STANDARDIZED TEST FOR
ARTICULATED ARM COORDINATE MEASURUNG MACHINE

INTRODUCTION

PROPOSED INTERIM TEST

1S90 10360-12 OPTIMIZATION ?

El Asmai Salma, Francois Hennebelle, Jean-Francois Fontaine

University of Burgundy, France

CONTEXT : Limits of existing AACMM
standards and the need for an interim
test

p

( ISO 10360-12 / ASME B89 )\

ACCEPTANCE TEST

REVERIFICATION TEST

Large length artifacts
+ spheres

Validate the arm after
base joint mainly

Quick verification of the
purchase, recalibration, etc.

Both of these tests do not fulfill the

need for an that enables the
user to and the structure
of the AACMM on a

DESCRIPTION OF THE INTERIM TEST

A length artifact covering
only 15% of the working

3 Horizontal & 3 Diagonal

= 2" position far from the base
Rotate the base of the arm with 180° between the two positions

Two = 15t position close to the base of the arm }

Positions

Repetition

Repeat 10 times each measurement
which provides in total 20 measurements

containing almost 100% of all possible

Uncertainty as half-width of the interval
errors on the length [1]

Note: The recommendations concerning the repetition
and calculation were detailed in [1] and the
recommendations concerning the length of the small
artifact and the directions of measurement will be
detailed in our coming work.

COMPARISON OF THE ISO 10360-12 VOLUMETRIC

RECION
BOURCOGNE
FRANCHE

PURPOSE OF THE STUDY
1. Propose an
interim test that

verifies all the /

encoders. [

ASME B89

ISO 10360-12 /

( ACCEPTANCE TEST\

N

PROPOSED IN THIS
STUDY
' " ISO 10360-12 /
ASME B89

ﬁEVERIFICATION TES“

2. Study the

NH Equipment

spheres

Large length artifacts +

Small common

length artifacts

A kinematic seat

possibility of

optimizing the  Time

Half a day

5 minutes

volumetric

recalibration, etc.

[Validation after purchase,

Proper Verification of all
joints on a regular basis

acceptance test Utility
of 1ISO 10360-12. \

Quick verification of
mainly the base joint/

ILLUSTRATION OF THE INTERIM TEST

of the

arm with

180° and

move the
B s artifact
¢ |

Measure the artifact 10 times Measure the artifact 10 times

PERFORMANCE OF THE INTERIM TEST

g "\ Deformati
Joint alblcldlelf g ““dicna::fa:::; Tube 1 Tube 2
Covered Bending [pm/m] 15 4
Angle (%) 89 | 86|59 |88 |79 |89 |93
\. ngle /| Torsion [prad] 40 20
Robustness [ Coefficient of Variation ~ 20% ]

TEST WITH THE PROPOSED INTERIM TEST

a

VOLUMETRIC TEST OF ISO 103060-12

INTERIM TEST '

| Length of the
' ball bar :

\ ‘ Length of
: I{ the ball bar :
‘ " 400 mm
pa- : \r- w’m
. . ; U 2 ]
-l ' \ :

Maximal
error

The closeness of the performance of the ISO 10360-12
volumetric test and the interim test

The possibility of calibration of an AACMM with
measurements located in a small area [2]

PERSPECTIVES

Comparison of
mechanical deformation during

the ISO 10360-12 test and the
Interim test.

STRUCTURE OF A7
AXES AACMM

[Source : 1ISO 10360-12]

Note: The user should move as
much as possible all the joints
during the test.

The test captures sufficiently
and the of the arm and lasts for

Test highly adapted to regular
verification

in industrial applications

the AACMM

Study the possibility of calibration
of an AACMM with the proposed
interim test, or a similar test
(study already engaged).
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