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Method of no stitching interferometric measurement for rotatory
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Abstract: A new method and a Fizeau type interference system were introduced in this paper, cylindrical
coordinates and cartesian coordinates can be mutual transformation, through a high precision 90° conical
reflector. This system was suitable for the test of 360°rotatory cylindrical surface, and the whole surface
information can be achieved with one measurement without stitching. The error correction matrix was
established in cylindrical coordinates, after analyzing the main component system errors, and simulating
their effect with Matlab. A metal ring was tested to prove the feasibility and validity of this method and
system. The principal error correction result was consistent with the measurement result by Taylor
Hobson, and it was very close to the roundness value, which was calculated through the least square

circle (LSC) assessment method. The experimental results show that: this method and system can realized
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the 360°cylindrical surface measurement, and the problems of rotary elements testing, low efficiency will

be solved.

Key words: Fizeau interferometry;
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Fig.2 Optical conversion by conical mirror
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Fig.4 Geometry for translation error
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Fig.5 Simulation interferogram of different translation errors
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Fig.6 Optical geometry path for rotation error analysis
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Fig.7 Simulation interferogram with different rotation angles
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Fig.8 Optical geometry path for angular error analysis
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Fig.9 Simulation interferogram of angle error

PA_EIRZE T IR BB BT, al 0 SE B A
BEATHARSE T A7 B T IR PR A L, 38 TR 5

Mo

F

A
A

4 RENBEER

T V5 R i 282 W) A0 A HE |, BT DA R R 2% i
FAR/N, FEAR A 3R 32 o R 25 T AR A Gl i 2
SE /DN R A 1S = R 2R R,
FEAFH DLR 152 22 20 B AR, JEL DA 5t &85 SR v 5
B o B 00 [0 A TR AR A R IR SR B e A R 2
S
A¢p=0PD+OPD,+0OPD,=

[\

—2Atcos B+4y(zo—r) +4acosB(zo—r,) (6)
KA A1y a R RS R, TR I 22 B e A

JERN

WA BN A SEBRANLME N Poears AN Prcar I
EKHUE A XIS BIIRZEMNL Ad, RIATZRAT i I %
TET B4 LS A 1,

V= Z [ o] (7)

A M R RN, M=3

WA B/ R, O 1A () A R /IME,
e BN Ar y o SRR I HAR S BF T
RAET M = A S R TR, T A T

AR IR 22

%:0,%:0,%:0 6)
{X}=[A]"'[B] 9)
NSV
A=

M

—16c0sBzrr) X, ~16c0s*B(arr,)

i=1

M

8cos’B;

1

i

M
i=1
M

W
)y
M M

Y —16c0s Bz 21 32(z1,)? 21 32c08 Bz
M
2

M
z —16¢0S*B(zr) 32c08 B(zrn)® 2 32c08*Blzr)
i i=1

(10)
B=| 3, ~4cosB, 2 8arrd . 2 BeosBrrady | (11)
A AR A Dy B G I B DR 22 HUBR R A ) S
B s FERE BB DAy i B R 22 1) AR TR
22 A b4 S A SR R 22 B B K/

0717001-5




9Nk TAE

% 748 www.irla.cn % 46 %
A
{X}=[At.vy.a]" (12) . 300
i J5 AT ARAS R I [ A T 1) ECSE TR A A K 2.00
= rea— A (13) B 100 1.00
é 150 @ 0
3 gﬂ:gﬁgﬁiIE . 200 -1.00
-2.00
Sy B iE LA b BRI A BT B E B, T A A 10 20 3.8
50 100 150 200 250
H I R B, X — R AR i R A T S BRI o B IE Y TR x/pixel ,
Wl A=633 nm, SV HE M7 3/47(19.05 mm), “ 0.86
FORRIE A20, 85000 58 1 TR RT3 1 o :
-1.00
AVEES T I RO B IR BEE 10 mm, B 5 ° o
T FR N AE 30 mm, B 10 mm, = oo
200 o
-4.00
230 |—5450
50 100 150 200 250
x/pixel

E 10 SLEHE

Fig.10 Experimental setup
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Fig.13 Comparison results
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