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Diameter—adaptive method and apparatus for center thickness
measurement of optical lens
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Abstract: As one of the key components of an optical system, the processing quality of the lens
greatly affects the performance of the optical system. The variation of the lens' center thickness has
the most significant impact on the overall imaging quality of the optical system. The existing non-
contact and contact measurement equipment has some shortcomings. Therefore, this paper proposes
a diameter adaptive method for measuring the center thickness of a lens. Based on this method, a set
of lens center thickness measurement device was designed and built. The measurement accuracy

comparison and the repeatability measurement test are carried out. The results show that the error of
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the measurement device studied in this paper is comparable to the error of the measurement device

used in the production line, which meets the detection requirements of optical lenses. The device

has the advantages of simple and reliable structure, convenient operation, high measurement

accuracy, and saving the production cost of optical lenses, and has been used in production lines.

Keywords: optical lens; center thickness measurement; diameter adaptation; device design

51

][

FEEARTINAE A G2 T4k 22 O FE LAY BA
7, PeEEonr e B E R A AR, DG
FOUIFR BT O E T AL R G BUR
B BB R WD —, e
e RGO R = 5
FEARMEBESE N OB L iR Ll ey
SEARES o r B R R 4 O 1 B
A% .l (e BRI A S S8, R AE A
M RGN TAERCRE SR BT AR AR B
Tl B bR i T st

A B B O BE I o ik AT A4 A
42 o X A A WA AR A B P
JEE Rty ok g R LI i J 3 SR T D4y R ot T
Wik, HEmH AL BBIESE . Tk R NS
F9 107 FH 203 B R P T A, 3 o JE i 4
B OGP AR A SR I . X1
w2 R RO T ik T S B Y R
H - VE A 60 mm, WK BEAT8 1 pm, (H
=, HGEE TN RS G O R R ) 52 3
WAL, A IR AR 45
PR, I, BAOGE TR
HAMREMAERE, (BAESEPRIRAE b AIXE DL
LT L 28R R PR A T AR A =[] 1Y) L 254
PSR FRASF M SR . TR JE T
AR T AR S L OB AL,
T AZAN A DU PR A /DN, EORG FE A
200 um A2 4y, JoEE I R BUA A B B ) 2
Ko H AL AR T BB B A BE RS
AR RO EE, I R Ae, BRI R T
A UG AR TIE . Goneharov 25 R HIE
G E SRS T T, %07k AR ERAE R
fii, (HRNEARSERAL, 1 HZH T REM UL

JithE LA N CCD ARPL HRAE 55 . £ b, AR
A7 T DUS B s A RS 1, (RO
TR ZBON R B, OO PR 58 2R 4
e, EAERERT, AEM TR e,
M ELRIIG I T BRI  AS o AR TR fih
A7k, A B b O R RE D o T R
APSEEL, MR BRI E R A Al RErE, (2
JEiE I TR ESE T LR SR, T HIZO AR
A EDRTRE R X PR ORI . B TR
BT BRI, N0 Z B T8
AR o SR, IR B B B
%, FEALG R B B A S B
FREAR I, AUE N T e BB A B
TAFS, M EME 7O E B A AR
BEX BUA G B O R I 7 ik A
B, ARSCERM T —Fh AR A SRS B R
JEM Tk, T IZIr kst Tt e s
RN A . B B A ol R L R
R . BT HLRAMRAY S . SEIR AR
B, A IR RS 5 = 2 i o FH ) 2
FERERAS, SERREME I XL A B BRI EK

1 HARBENREMNETE

AR i A B U JE B 7 PR A T BA
AN B A OO A A —E R EOR, H
M ERCRAR T =Tk, IS & T 2
SRR T g B P SRR T AT
AT EET R BAAN I H RISl i, HA#R
PRI, MERCRS, Ea M T2fmil. &
i TEB RN 2, DR Je BB R R gL
AR, XAMUEN T RO AR TAR R,
WAETCIE AP T BB AR 7 A

1748 T2 7B B 00 75 ER AR B2 2 f
i, BT RS b R T A B



%5 6 1]

#OUL, G DR HENEY

BT ORI TTE M © 75 .

Fai Bt AR FOE R R AU G S5 B
TS ICEER IR, RORATE T BB i A7 liAs o

11 ME[FEE

SR R Ak 2N 2 77 vk D B e B B L PR
EESRAMIT 02 b N AT Z 8] (4 B AR R 132
BOBEBIR DR (R L, 1 IS 25 0 A i
Btk W E AR T 20380 BT RAT S EEA o
ZEAACI R AR W & /i VI RE Y = Brw) s 3
SR DT, JEBRANIE 1 TR

VR a7

v

Fig. 1 Schematic diagram of the principle of diameter adaptive

center thickness measurement
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Fig.3 Schematic diagram of the lens tilt state
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Fig. 4 Photograph of the optical lens diameter adaptive center

(c) FMA

thickness measurement device
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Fig. 5 Photograph of diameter adaptive clamping and
centering module
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Fig. 6 Schematic diagram of interface circuit
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Tab.2 Measurement results of different devices
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Tab.3 Repeatability measurement results
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