3 ! Coordinate Measuring
Machine (CMM) CMM (Tolerance)
CMM
CMM (Software)
(Hardware) ,
CMM CMM
CMM
CMM
3
LU Coordinate Weasuring Wachine (CHU)

Coordinate Measuring Machine (CMM)
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, ANSI/ASME
B89.1.12M-1985



9

2.2 CMM ANSI/ASME
B89.1.12M-1985
CMM (accuracy) .
(Flexibility),
ANSI/ASME B89.1.12M-1985
2
(Cantiliver) 2
(Accessibilty) 2
221 Fixed Table Cantilever
3
2 3 3
Cantilever 2.2
‘ b ’ i
L .
51Ul 2.2 CMM Wy Fixed Table Cantilever
2.2.2 Moving Bridge

2.3



2
walking yawing (accuracy)
walking [
2 .
./Ll”T ;
23CMM  Moving Bridge
2.3 Moving Bridge
(Ring Bridge Configuration) 2
(rigidity)
Fixed Bridge
Moving Bridge
(Accessibility) 2
22.3 Fixed Bridge
2
2 walking
CMM
Fixed Bridge
24 CMM

10

Fixed Bridge



224

225

2.5

511 2.4 CMM uwy Fixed Bridge

Column

sUf 2.5 CMM LUy Column

Moving Ram Horizontal Arm

3

11



& P

2.6 CMM Movihg Ram Horizontal Arm
226 Moving Table Horizontal Arm

3 2 Cantilever

27CMM  Moving Table Horizontal Am
2.2.1 Gantry

10

walking

2.8 Gantry
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28 CMM  Gantry

Gantry

CMM

228 L-Shape Bridge

2.9 1 2 2
3 3 2

Eﬂﬁ 2.9 CMM wuy L-Shaped Bridge
229 Fixed Table Horizontal Arm

2 Cantilever

—



2.2.10

23

(Non-contact)

2.10 CMM Fixed Table Horizontal Arm
Moving Table Cantilever

2 2 Cantilever

211 CMM Moving Table Cantilever Amn



231

Active

Passive

touch probe

15

12

Active Passive
Active
2.12
(pointer)



v
Coi\act

CMM Reflective Transhissive
T~ J. :
Non-optical Optical Industrial CT
Microwave Sonar  Triangulation imaging Radar
Active depth from defocus Active stereo
Interferometry
Moire Holography
2.12
Active
Industrial computer tomography (Industrial CT) X
!
3
' ( )
2 Non-optical ~ Optical
Non-optical

Optical

16

Active Shape Acquisition

ﬂ N
Non-Contact



Imaging radar

Interferometric

Holographic interferometry
Active depth from focus
(texture)
Active stereo 2
(Iine of sight)
Active  Passive  Active

Optical triangulation
trianqulation 2

Industrial CT

Digitizing

picosecond (10"12second)

17

Moire interferometry

Passive  Active
Active

Passive

Active depth from focus

2.13

Optical
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Direction of travel

Surface Object
‘ =
7 /N
| ~— L / \\\\
| /7/1 Sggzr}// \cco
4V - "Sensor / \:L
Laser 0 \/C\/Iindriccl lens A
Laser
b) C)
2.13 Optical triangulation a) 2
)
3 CCD
)
2.3.2 Optical triangulation
Optical - triangulation (Profile)
2
2321 (Spot of light system)
2.13
Optical triangulation
= S o ST
i RKARN UNIVERSIIY
L’ : 777 ... Position YL
I y detector R o
;Z"[' ' i // g ii’A" /
7 | AZ) g,
-" Diffusive surface ”7‘; -
214 Optical triangulation
(He-Ne laser)

Converging lens linear diode array 2.14
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) Scheimpflug (Scheimpflug optical
design condition) , ,
, \ P
(0)
(@) o |
5 tan(c))) = O tan(0)
P 0
tan(())) - Tmirtan(9)
-1I0 Az
0
Aa = Az -sin(9)
Ab = Az-sin(4>)
2.34
Optical triangulation
(Median)
J (Reflectance)
J (Laser speckle)
2.15-2.17 3

1



2.15
2.158)  2.15h)
(Reflectance)

216 2
2160)

2.16b)

Ga

.5 Surlace
o

Rorge
Point

2.15

Surface
G

2.16

Gaussian

2.18

Ot

Laser speckle

», Surfoce
»/I
4‘\\‘\
AN
\\‘ ~.
3 NS

1
|
Range |
1
y/ Pon! : < /
: \\<~7/"’/ |
[ S 1 )/ A
sansor / "\\ / senson
—— H' kL
Illu;ninant'

b)
Optical triangulation

Surtace B\
A
‘1\1\
I
i~
- 1
Range (B
(R
Foint |
7 1! oA
| /
I .'\7.:\,/
1 Y4
] /
,ﬂ ! / l(
Senso! \ . Senson
IIN

Optical triangulation

2.17
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rorsfijnt tun ~ tifiiii fills
CwrreneM OISV o

Surface

()

Illﬂﬁinant
217 Optical triangulation
Surface
Aperture
N Lens 4
l AN N
| L/'/\\ S
| /ér:ifj/
I Y4 .
| 7 A
" | x'\\\ Sensor
;-.
Laser
2.18 Optical triangulation
3 4
2.4 CMM 3 4
3

Fixed bridge

Optical laser triangulation



2.19-2.22

3

X-Y-Z
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24.1 CMM 219 )
Fixed Bridge 5
2 Positioning Systems Daedal Devision
Parker Hannifin 3
219 ) Z
242 Brushless D.c. Servo motor
ML-2340 Parker Digiplan 3 Xy,
z Encoder 500
2000 24.3
5
360 2000
1 — =0.0025
al , ’ 2000
24.3
interpolation
RS232C
2.19 )
6250 Parker Compumotor( y 2)lt
BLX30 Parker Digiplan ( X)
BL30 Parker Digiplan 6250
BLX30)
244 250X250 y
y
245
Optical triangulation Laser ~ Low power
Semiconductor laser 3 Z Laser
(Reference distance) 40 mm,
(Measurement range) ~ +3 mm.  Spot diameter 0.05 mm,

220 22



2.20

o

=

=

o]

1}

Nb
i

‘, (30)
T

54
70

40
i_
r
>
o
w
|
S
-

221 Laser Laser

246 (ADC) Model DT2801
Translation 12

4 4 222 )

Laser 34

221 4

,2.22

Data



é
. Harmonlic Drivé -

anent Magnet D,
Servamotor .-

T U

A9RSILILAZNRRIE

()
222 ) 4 ) decoder
2.5.6 4 4
Harmonic drive 3
25.1 (Permanent magnet D.c. servo motor)

4 Harmonic drive



25.8 Harmonie drive

1:100
25.9 (Encoder) 4
2500 British Encoder Products
0 35volt
4 360 2500 1
P R
2.5.10 Laser mounting plate
4 4
25.11 (Counter and Decoder)
2
2.5.12 (Amplifier)
257
3 Amp/1 Volt
2.5.13 Model DT2801 12
DATA TRANSLATION
Fixed bridge Optical triangulation
3 4

Brushless servo, 6250  BLX30

26
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