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A coaxial measuring system for a hole using non-diffracting beam

ZHANG Xin-bao, LI Zhu
(School of Mechanical Science and Engineering ,HUST ,Wuhan‘430074 ,China)

Abstract : Using the non-diffracting beam along the axes z ,a spatial straight-line can be reasonably obtained. Furthermore ,
the non-diffracting beam has better tolerance properties to the drift of laser beamithan that of the common collimated laser beam and
its optic axes is more stable than the enlarged laser beam. So it is more_suitable’to be used as the spatial datumrline for straightness
error or coaxiality error measurement. Based on the non-diffracting beam datunrline and combining roundness measuring technology
with its amending techrology ,a high precision coaxial measurement ‘wethod for a hole has been proposed in this paper. The
principle of the measuring system is introduced and theoreticalerror-analysis and test are made to verify it.
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Fig.1 The working principle of the measuring system
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Fig.2 The measuring system in ablute coordinates
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Fig.3 The measuring system in rotatory coordinates on the rotating shaft
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Fig.4 The photo of rotary encoder for recording the rotated angle value of
the measuring system

Fg.5 The photo of the displace detector,and CCD\of the measuring system
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Fig.6 The maximum installing error of the displacement detector produced
by the eccentricity of the center of the rotating shaft
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Table 1 The coordinates of the theoretical center of the hole at different po-
sition

z/ mm 18 150 282 554 418 686 818
sdum 4537 24.78 -1.75 - 25.40 - 57.33 - 70.90 - 61.61

sy/um 109.84 105.77 107.46 147.31 176.90 207.21 236.62
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Fig.7 The coaxiality error curve of the principal axis neck
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fundamental =100 %

R IR DR IS L e 7 T AR e Ui
PO ER AP -

411011

KA SR e ) R B L RIVE D YAG RO
FEH IR B AR (A AT T =R ) K
HD)FRFE IR R BOR 8 S B B /N AR R
FIVESE SRR 7 #Ie T B IR YE o AR X Fh
BORFEREAR AT AR T 3 SR IR s i I 4 A
A RIFEESL T Kok I BE FET BORRIE LT
REAS I H H ) R 380V & i i HH T 3R A 20kw
DL ETROE IR o 231 H1E 20kw LB RGROE H IR
TSR 2 Fr7s B HE B R R SR AR A 4R
THRBCERIESCN 4 5% 1/ B xR .

O 0o 0o ad

[11 Fhad: g 5L 4 0UE et al. T THEIR 2002 ,36(2) :7~
9.

[2] Bt % JHEHE & # et al. BOEIE 1995 ,16 (1) :19~24.

[3] TE& WS OB et al BOEAE 2002 ,27(5) :63~65.

[4] KAZERANIM,ZIOGAS P D JOOS G. IEEE TRAN on Industrial Elec-
tronics ,1991 ,38 (1) :72~78.

[5] HTHIf#. b 7 ¥ v 2 45K 1992 ,29(8) :537 ~548.





