BALE S M
2014 4£ 5 A

ol B
CHINESE JOURNAL OF LASERS

May, 2014

(

PRER 2 i il I R A5 T8 2 A N A
BT AR

VWL AR A BE R A BE . WL UM 310023
LM eI e R A A BR AR, WYL BUd 311215

R0 ik B RO AR £ 2 Ak B TR 57 8 AR R 5 X S5 A vl A AR PR T AR ek TRT 90 A A W 2 AT O
KR
HESES 0436

FE PR T —FRE T RGBT R B R L0 kit B R % T e A T vk o SR PRI I S TR PR A O S X 9 R AT
PR T RS BE A B BR ST = AR RO . 38 I S 8 X B 2 T A B I RO R B HEAT TR I 5 o B S B SRAIESE T

NEBY A B 20 AT 22 T 2 A S OG0 T HA 3 2 A R A T A R AR A N OB A A i 2 1 A G A AR
IR AR

LT B 25 (8] ffy Bk T 0 B0 A RO FLAR o FDULIE I 8 R K R oz Ak 2R A 38 45 200 B 2R A o DA TIT 38 DR B0 3 AT oz
XEttRIRAS A

Ik XA 5 5 A BRAGT I 5 507 457 000 Ak 5 A0 A0 A 0 2

doi: 10.3788/CJL201441.0508007

Interferometry and Digital Phase Detection
Pan Weiqing'

Measurement of Steel Ball Surface Flaw Based on Dual Wavelength
Zhao Xiaobo®

! Department of Physics, Zhejiang Science and Technology University , Hangzhow , Zhejiang 310023, China

* Hangzhow Shining 3D Technology Company Limited , Hangzhow, Zhejiang 311215, China

Abstract A measurement method of steel ball surface flaw based on dual wavelength interferometry and digital
phase detection is presented. An illumination optical path is designed based on a wavefront matching method. With

this optical path the steel ball is illuminated with the max solid angle when the radius of curvature of the incident

optical wave is equal to that of the steel ball. And the max solid angle of illumination is dependent on the numerical

phase unwrapped

aperture of the objective lens. Dual wavelength interferometry and digital phase procession are applied to gain the
three-dimensional data of the steel ball surface can be acquired and applied for surface flaw measurement.
OCIS codes

wrapped phase at an equivalent wavelength. The phase ambiguities in the single wavelength phase data are removed
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to extend the axial measurement range using the equivalent wavelength results. The phase distortion of inclination
Key words

and spherical aberration is adjusted with application of a phase mask calibrated beforehand. After that high precision
demonstrate the effectiveness of the proposed method.
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Experiments using this technique are shown for the measurement of steel surface flaw and roughness. The results
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Fig. 1 (a) Schematic layout of optical path for measurement; (b) schematic diagram of the relative location

between steel ball and objective lens
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Fig. 2 (a) Picture of a first class steel ball; (b) steel ball
surface image taken by the measurement optical

path illustrated in Fig. 1
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Fig. 3 Interference image obtained with two laser wavelengths. (a) A, =650 nm; (b) A, =632. 8 nm; (c¢) wrapped phase

obtained from A; interference image; (d) wrapped phase obtained from A;; (e) phase map for equivalent wavelength

A=0.0239 mm; (f) phase map for equivalent wavelength after phase distortion correction; (h) 3D profile of the

measured steel ball surface
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