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Abstract: Traditional detecting methods for plastic optical lenses are complicated to operate and very
time-consuming. Therefore, a new detection method based on the magnetic levitation theory was pro-
posed for a small plastic lens and a corresponding detection device was designed in this paper. With
the detection method, the diamagnetic sample (plastic lens) in the magnetic field of paramagnetic so-
lution was levitated by magnetizing the solution. By observing the height, the centre position and the
deflection of the lens in the device, the appearance and interior homogeneity like shrinkage and inter-
nal porosity of the lens could be detected. Several experiments on the qualified lenses, the lenses with
an incomplete appearance or with interior homogeneity and some of disqualified lenses were performed
for verifying the feasibility of the proposed method. The experimental results show that the proposed
method is precise sensitive, easy to operate and has wider application fields. The detecting accuracy
for density reaches to 0. 003 g/cm’ under a millimeter scale. Moreover, the method detects the interior

porosity of the lens with a diameter less than 10 mm and the sensitivity to the volume of the porosity
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reaches to 0. 017 mm®. The proposed method has great potential for plastic optical lens detection.
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Fig.1 Schematic diagram of magnetic levitation detection
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Fig. 2 Photograph of detection devices
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Fig. 3 Procedures of magnetic levitation detection experiment
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Fig. 4 Photograph of non-defective lens samples
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Fig. 5 Experiment results of non-defective lenses

nvex lens

IR 4 A M E SR SRR A5 R ANE 5 PR
TR R AR RS B 5 M 0 B TR AR 2R
R M B EE . A B B R
PARES S B BAL T ARE bR B PO i I 2R
8, BET 5 rp it 3t B s i ELAN (7] 328 5 1 B
JEFEAAE] W& 5 g KSR TR . AR E 2.1
TN R B TR B e B A 0
ST RGP DR ELR B SER B i T g



760 b= W

5 24 &

PR i RS I8 B K e %32 ) B g T B
UL 2R I B B R R A L T R R L R
Z B R 3 71 & FE RS S 2 B G ) R
43 = () IR .

Fmag:.fxixﬂcs- V) BdV. (9)

B T 35 LL S B i X Rk B A B B AE G
RO [R] S 52 0 23 BOR FR D5 ) a5 A2 0 T HRGE L T
FE b BT 52 1 5 D7 SIE 0 0 O T iR 2R 3 5 1) .
PRI o TG 5 8 375 58 70 1 375 T B9~ B ER 285 0 kg KPR
A, HiEg O A B A TRESR O IiEL -,
4.2 MEATEERIR

ARSCRTANE A 56 8 103 5L AT T W R IR R
W, AMEAS T2 5 (1335 5 an 1E 6 (a) s, 52 50+
RFA @10 mm X 3.0 mm B9 XY 5B, #EETF
ez ) (%) S 56 25 SR AN 6 (b)) T s o W™ i 55 AE 5 W
AL IR R A BT (2140 B IF 2 R
2 L 1) R T 1) i %

FH T A il Bk B Sy 3 5 A1 3 Bk A 2% B B AR

(a) FEaH A
(a) Photograph of a sample

(b) FLH 25 R
(b) Experiment result
K6 AMEASE R S S 1A

Fig. 6 Experiment result of sample with appearance
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