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1. Accuracy tests
1.1 Geometric accuracy by manufacture
1.2 Influence of weight of work
1.3 Influence of positional changes of

moveable units

1.4 Setting of dimensions by hand

1.5 Consistency of feed

1.6 Main motion

1.7 Clamping

1.8 Deformations due to heat

1.9 Forced vibrations

Tests for static stiffness

2.1 With respect to accuracy (only for

certain machines)

2.2 With respect to stability (only for

particular parts of the machine identi-

fied in a given case}

. Tests for limiting conditions to produce
cutting stability

. Tests for noise {volume, source)

. Tests of automatic control governing
the relative motion between tool and
work
(also examined will be resultant accu-
racy limiting parameters for velocity.
acceleration forces and reliability. in
addition tests are carried out for the
design characteristics of the control
system)

5.1 Devices for limiting the feed
movements

5.1.1 System of stops

5.1.2 Devices with limit switches

5.1.3 Cam units

5.1.4 Digital/numerical setting
5.2 Devices to control path of move-
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5.2.1 Copying systems

5.2.2 Numerical control
5.3 Tests of devices which activate con-
trols

6. Tests of mechanical and automated

transportation storage and loading
devices

7. Tests of mechanized and automated

devices for tool changing

8. Tests of clamping devices for work and

tools

9. Tests of main drive (the drive includes

all components which transmit power
to the spindle or table)

10. Tests of feed-drive {(the drive includes
all components which transmit power
to the table or tool holder)

11. Tests of guideways (rotary and linear
motion)

12. Tests to operating components for
manual contro}

13. Tests of electrical installations

14. Tests of pneumatic systems

15. Tests of hydraulic systems

16. Tests of lubrication systems

17. Tests of coolant systems

18. Tests of section units

19. Tests of safety devices(for protection

of operator and machine)

Technical-economic evaluation

20.1 Technological tests

20.2 Technical-economic evaluation of

the machine

. Tests for rigidity and wear resistance

2

=]

2

Fig.16-1 Glossary of acceptance test by Prof. Tlusty
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Fig.16-2 Characteristics of metal-cutting machine tools
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Fig.16-4 Items of static accuracy test(ISO)
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Fig.16-5 Static flexibility test on bed-plate milling machine
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Fig.16-6 Elasticity curve for a vertical boring mill
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Fig.16-7 Basic set—up for dynamic flexibility tests on
machine tools
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Fig.16-8 Rotating one-dimensional probe
1....one~dimensional probe, 2....special rotary fixture,
3....test mandrel

&

ﬂ. 100 um == 114 = 100 (50) mm

Fig.16-9 Principle of aperation of the disk measuring system
1....disk with inner and outer diameter,
2....two-dimensional probe,
3....indication of probe deflection,
4....analoguous two-dimensional plotter
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Fig.16-10 Flexible double ball bar (DBB)

(3 point contact)2] Table’de TFHH(Table side
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socket)Atolo] A &7Hed Bare] A&F S Scale®
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Fig.16-15 Moving paths on XY plane
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Fig.16-17 Moving paths on ZX plane
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Fig.16-19 Moving path under backlash

Fig.16-20 Moving path under unequal length of 2 axis
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Fig.16-21 Moving path under errors in rectangular of
two axis
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a) Servo-missmatch
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Fig.16-22 Various moving
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16-5. 7|A Zletel |53 (Intelligent diagnosis)
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Fig.16-23 Basic concepts of intelligent diagnosis
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Fig.16-24 Basic structure of intelligent diagnosis in machine tools
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Fig. 16-26 Machine tool diagnosis by Fussy-Expert systems
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Fig. 16-27 An Example of diagnosied result
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[sErvo ararm | [emes ||

e | [ reeen |[rage |

[ SYSTEM ERROR

| [ammz ALARM * | [AE MoNITOR ALARM]

[PULSE coDER ERROR | [ mmwsE UNIT ALARM | [ L MONITOR ALARM |
[ OVER HEAT | [mtepasatereol wpm ] [ac MONITOR ALARM |

| PROGRAM ERROR

| [eptememmgmel k%7 | [ &8s BRAKE fem)_ |

[ OVER TRAVEL | [werms e } [ BaTERY 2R |
EEESBEEE] | sz e | [FiLTERBLOCK |
[em+ cLAMP OFF | [mremmmest o1d | [ THERM 2% |
[Zawol 4= ~hs | [@ernest Rese [, - veiey |
[ £#8:% THERM £% | [ ## THERMAL £%

[ #LEVEL ]

Fig. 16-29 Abnormality occurances in machine tools
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Fig. 16-30 Steps of abnormality by AHP method
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