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Fig. 1 ESPI system sensitive to out-of-plane displacement
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Fig. 2 3D-ESPI system

(7 KA, v RARYRAETE B9 TE A B EH 5 1 AL % . Bk
G K~ (D AR uvw G,
2.3 REMNEEBRTIRE

1B Fr 3 15 4% 8% (Wollaston prism) , & 7= A= B
MERBR G S . 5T E/ANEALA IR DL
WA TR K45 19 38 r 397 W AR B — Mk A 7 A R
RHIE, B HPAEAEBAH S (& 3, BBt
HHEER. FASRCRFARE. IS NEE
TOLEE o SBIT S FH n, , AT TOHA e J6, 75
BHRn., WIRBHES PR 458, B R4S
. HOGBLTER A R p BT, X 5 SR AT 5T O 5T R 8
fif o

¢ = ¢ t¢ =2sin'[(n, —nJtan B, (8)

BB DL 8 Fm ik A B T CCD SR AL 5% L A
TG B O T 2D, 25 8 o J0r i 55 190 6 o A AR R, T 49
& B &t T4 AE CCD 1 B B8 P A58 7] 52
L8, TS REVKRFHNSHZY N —EHE
e XHE, A G R B R A A D W R R =25 )
& b, RS AR5 AT LA CCD R4 LIR] B 832 4
JEMZSEAE B B W6 R 2 2% )6 19 0m Bk 77 1] AH
BT H, A PR R 3 U7 1 AN [E] R AR AR O T8 7R
EARRERENE—WiR A, HARIR T 1 5 80
WERPOGHR 45°. XHEYICMSENGELRTE
CCD $RARHL Y 8 T - 52 30 [5) l 0 4i AH T, 17 LG 3R
JUTPHR%E, NTT A i) T 4R . K ImEaT s i &l
AR, AT LR B 5B A R T W &AL

A D

B
o M

%
-

B3\ q,

tOptical axis

B C

Fig. 3 Schematic of laser beam transmitting in Wollaston
prism
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Fig. 4 Scheme of PZT phase shifter
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Fig.5 Three speckle pattern interference phase map

is obtained from laboratory
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Fig. 6 Three- dimensional displacement phase map of hole of the main axle
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Fig. 7 Calculation of three-dimensional displacement field by finite element
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Study on Three-Dimensional ESPI and Its Application

Sun Ping Wang Haifeng Zhang Xi
(Shanghai Marine Diesel Engine Research Institute, Shanghai 200090)
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Abstract: A new three-dimensional electronic speckle pattern interferometry (ESPI) system
is constructed by three ESPIs through a large shearing device and a PZT phase shifter used as
reference. Independent dispelacement fields (i. e. field u, v and w) can be obtained through
the system with phase shifting technique and image processing. This new technique includes
three lasers as light source, a PZT phase shifter which can push reference plane to change
optical path of reference light. A large shearing Wollaston prism is placed in front of CCD
camera to make interference between object wave and reference wave. This system is used in
measuring parts of diesel engine. Three dimensional displacement fields around the hole of the
main axle are obtained.

Key words: physical optics; ESPI; phase shifting; three-dimensional displacement fields;
diesel engine



