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Development of a new optical coordinate measuring
machine in cylinder coordinates

JIA Li-de,ZHENG Zi-wen, LI Sheng-yi
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of Defense Technology, Changsha 410073, China)

Abstract: A new special-purpose optical coordinate measuring machine (OCMM) was developed with
the cylinder coordinates to realize full aperture testing of the optical aspherics in the stage of grinding
and pre-polishing. The full-aperture of optical aspherics can be measured with testing several meridi-
ans point by point. In the aspect of hardware, the system was composed mainly by an ultra-precise air-
rail for the linear motion, and a graduator for the rotary motion. In the aspect of software, for analy-
zing the mathematical model of a system, a new algorithm for the full-aperture testing of rotational-
symmetric aspherics was astablised. The testing software and data-processing software were written
on the VC+ +6. 0 and Matlab platform respectively. The system is shown the better performance in
the maximum measurement range of 600 mm,the maximum sag of 25 mm and the minimum sampling
step of 1 mm. After the compensation of the systematic errorsthe accuracy is higher than 1 pm in full
scale. The experimental results conclude that the optical coordinate measuring machine has a good u-

niversal and can satisfy requirement in the grinding and pre-polishing process for asphere testing.
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Fig.1 Schematic of measuring principle
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Fig. 2 Compensation of probe radius

LT 32k 42y AR BR T WU A 2 0, Ab 1 H) 2R A
SEAE R 0, W tan 0, = 0 AR KR
ﬁ 7



%5 M VT S FE TR AR AR R BT B 2 Ak bR I HL ) A A 837
05 =py TrXsin 0, MELEAESEREEENMLT 1 pm, &5
le/ :Z,,’*VX COS 6,‘, ’ (3) %%j‘j*]_‘ I(’ 25 Fukﬁl+ ﬁﬁ#:%“ 10 nm, J#Jﬁﬂ:
1i1---7n,j1"'n T/ 1, REEERRH T 2RO,
B A2 5 Y B $ (R 20 Ak . 4 A R = A T R B VAN TR S N A A R )
[X.Y.ZY], N4 W 232 B i B2 - I B S R 0 Sk 5 g 1A
X=px[1.cos (3)’COS(2_K)’“.COS((n—l)n) O R R AR g O A O 6 R 3 T
" " " A3 FTFF 2 00 8 T A0 o A R e A e — R FE
p><[0,<m< ), sm( ) --sin(@)], ) gl LK TAF 5 i o 38 22 0] 0O 1R 22 TR 2 3 L
M—(s ) TROKRER . Z ¥ umith & 9050, e &4 K
P HEAT B R BEZR I s, 7R D o ) A v AR S B B
| A1 300 A s Nz PSR
Sorb o 2 F (A H I 55— I ) U A A i,ﬂ;ﬁéﬁﬁjﬂguﬁf: LLbFLEEm*M’KiM%
A Sk RS HCT . 2 )5 R 4R BOHE It AR
(DA T = 4 S XY 2 ] M%m%ﬁrmT;i?ﬁ%?%#%% i DU
3 3 HSE N F R — AN B Ay I BR 22
U I 28 i — ey 3 (6 7 LRIt E A E] N — A S A B W0 G R 5
1 , Jp RS 5 S R R VA= W B ) = 3 S S A A o
F”W:?‘Z *Z:\“R”@)L FEB) i A T TG T — 4 B 2R W 05 2
:% SV (2 Cey) — 28 ey Rok)) SCELAEBR TP 1Y 4 AR R
_ (m)igDF ’ 5) Iﬁ%@%ﬁfxi&ﬁﬁm wk AIFSN
) NN I 5

FHEN Rk B D0 AE BR i 52 B TR il 322
P TR A KA e D o IR X

W = 2 ) KA SRR (R AR B A, O R T
Zernike Z2 T AU G 15 2 4500 A BR AT A TR DR 25

36

W(rsy) =2 (oy) =2V (2 3) = D arZi(xsy)

— Ko+ K,y + K, (2 +y) + W, (2s3) + (6)
Zx (xsy) N HEMAARFR T HI 36 Wi Zernike 2 35
Boax HARNMREGK, K, F1 K, 73518 XY
D5 i) F AR R BRI B R EG W, (o ) BT
LA AR} | S R S A B AR 1R T 1 R 2 U

3 ARG %T

3.1 REg@EHEHEIET

RGEREARLE R R AT 1A U0 s 1A B 1 45
B g 3 s . Heorp L g Oy 0 R AR R
NERTIR A= | N RS R (D = W ]
JCHI R SE B B2 2y BT 3 BE R 1 pm, RFE R

i Renishaw

[

\

L

R
B3 iE R EE ) E

Fig. 3 Schematic of measuring setup
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Fig. 4 Schematic of data-processing
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