View metadata, citation and similar papers at core.ac.uk brought to you byt CORE

provided by Xiamen University Institutional Repository

FR 9. 10384 e ) 2%
% 5. 1992031152894 UDC

B R

(1 S S VA 'S

BEHIM B K OZRAETKE X F T
FARR

Research on stitching measurement technology for large
aspheric optics during grinding process

91

| =

RSy

fTF#HH L. FEF K

M B BhEHR
+ & 2 fR AUREFIAE
WX/ BH: 2016 £ A
XA FRT A 2016 £ A
AT H 4 2016 &= A

B e
158 5] A



https://core.ac.uk/display/84989425?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




BXFFME R EE R

AN EAZWARAR SGEANAE IR T T, UL 58 BT,
Ko RNAERLEGAFH S HAAN NBERAR T2 AR TR, 2
AESCH DUIE =405 SRR T, R S e i I TR 9T A2
AIEEIIE GAAT)).

FON AL IO ( DU (A1)
RIBFFER, 3R ( ) W (D) AR a1

welh, 7E ( ) SERE A GEAELL BT AIHE R
BRI D D7 NS I = A4 FK, AR UL R, ] DA

RO

PN (B4):
F H H






Bl IXEFARCEENERER

ARNRIRETTRAMRE (e N RIORT B 226 2% 84 T S it
V220 BRI TR B MM ] e 2 A S0, I ) AR T T LA e LA A% AL
FAL S CRFRATARFI T 1RO, VAR SN T TR B4
(YN CiE ) I e T NI TP =N RN R o VA7 @) TN S
[ N 158 o= X VA0 A < R VA E7 ) S i o~ = Y VA W D N T
LG R, SRS EN S 4 Bl 3L ey AU B AR A A 18 5

AR S E T

( ) LAV RFPIRE 2R R B € RS A8 30,
Sk F7 0 AW, R ad ] B

( ) 2. RS, 3EH IR IRRL

G LA PR NS5 4T “ v 7 B BN N2 DR 20185
RE CAE T TRFIRE L AW 2 i W A AR S0, REET TR AR
T R HE B AL U N AT AR 3. IEA IR AHE 1, BA
VRTFEARLIRSC, BIiE ] B9

d-






JEI TR R 22 A0 S EES

—_

W =2

KRR 62 et Re I HE S 72, - BT, /N 6% R G M AR
B, RS RG R AT EEE, U T S TR IR A S s R AT
AR . P B B R AR A B T 0 A 1R T A W o 24 G S R 17 o 2 A
B0 AR A S I BOG 27 o TR AS I I T B, A& iR AR
RO AR e B AR R o ) kG B AT AR AE — BB ] 55 A
Yo, Lot B ETFR N ER BRI A i 5 R 2 MELAHES ™, 8 BRI S A SRR A7 25500
EATIEAR, A AT R RS AH LR RO SR 32 I, 2 Bt T VA 2
R EREFEA A HICVE S AEBK I = 4 [ 2 il 55 . BF0T Bl ) /i, AR SO AR
T N SRR RS RS AN BB B B R AR AR BR D6 2% o A Pl F 4R
BEAT TS WSCHIBFIE TAERLHE LR JLE )

(1) $& % ER e 2 BLOF R S (0 20 Be i, e T 4y BOriEh IS4
P 2 Bepb e, 07 B BT S P E B 2E S DR B (R R o 3 =l
PP & 5 A Talysurf PGI 1240 %8 JFRACW A SR ARBRTT A 99 55 AN W) 5 R
LT Z BRI TR S . A A5 AR, ISR AR 1) A D AR B R ZE B
i Z= 5 42514 0.16pm 5 0.14um.

(2) Wt BREPHEIN B i 2 ARkl = e e, el LT IUHE )1
A IR 57k, @A T AN RS PR, 0B TS Z e
AN S YR T PHERG FE RIS . 72 =8P BT & _Eiise 2 fllieie T
B JEonDns B b Hh Ay T AR Ao B AR BR I LA BEAT = Ak T TR R () S5
BolE. SRR RAR W], B HR AR BRI AR 4 AR D4 5 2 b AR 2 A 5 A
0.21um 5 0.42um.

(3) AICIFR TAEBRMPHEN =R RS, WHER RPN E R s =
R BRI A, AT I A

REE: K ARARBKIED ool PHEINE; WRCKZOR L






JE TR 2R A 8 S Abstract

Abstract

Large aspheric optical elements are extensively applied in aerospace and military
field, because large aspheric optics can calibrate aberrations, improve image quality,
reduce the volume and weight of the optical system, and increase the reliability of the
optical system. The surface measurement of large aspheric optics during the grinding
process is a key influence factor for its application. The coordinate measurement
technology is an important way to realize the surface measurement of large aspheric
optics during the grinding process. However, there are still a series of technical
problems when the coordinate measurement technology is applied to achieve surface
measurement for large aperture and high steep optics: the self-designed profilers are
difficult to be popularized due to the high cost, the measurement range of profiler
sensor is limited, the moving range of profiler is limited compared to the size of
aspheric optics, the measurement efficiency and stitching accuracy of existing
multi-segment stitching measurement technology are insufficient and the technology
can’t realize three-dimensional surface measurement. To solve the mentioned
problems, the stitching measurement technology based on small-range commercial
profiler is proposed to achieve high-precision surface measurement for large aspheric
optics during the grinding process. The research work of this paper includes the
following parts.

(1) To propose the segment planning method before measuring the aspheric
optics, determine the parameters of the segment planning method, present the
multi-segments stitching algorithm, and analyze the influence of motion errors
affecting the stitching accuracy through simulations. Then to build the experimental
setup with Talysurf PGI 1240 and self-developed three-axis fixture. Three-segments
stitching is applied to measure two different aspheric profile lines to verify the
proposed multi-segments stitching technology. The experimental results indicate that

the standard deviations of stitching errors are 0.16um and 0.14um, respectively.
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(2) To expand the multi-segments stitching technology to three-dimensional
surface stitching technology, propose the sub-region stitching measurement method
based on the four-axis fixture, build the corresponding sub-regions stitching algorithm,
and analyze the influence of the rotation error along Z axis. Then to add a rotation
stage along Z axis to the three-axis stitching fixture. The off-axis parabolic surface
and axisymmetric aspheric surface are applied for experiments to verify the
sub-region stitching technology. The experimental results indicate that the standard
deviations of stitching errors are 0.21um and 0.42um, respectively.

(3) To develop the software system of stitching measurement technology for
aspheric optics. The software system, including the multi-segments stitching module

and the sub-region stitching module, is convenient for data processing.

Key words: Large aspheric optical surface; stitching measurement; sub-micron

accuracy.
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