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Study on fabrication and experiment of the aspherical lens based
on pendant droplet method

WANG Song-zi, JIAN Wei-ming, WANG Xiang
( Department of Precision Machinery and Precision Instrumentation , University

of Science and Technology of China,Hefei 230027 , China)

Abstract ; Aspherical microlenses have excellent optical properties. To fabricate aspheric mini and micro lens by drop-
let method,a laminar flow model of droplet was built in COMSOL,based on the two — phase flow principle of fluid dy-
namics, the velocity and pressure distributions of both sessile and pendant droplets at different volumes were calculat-
ed,and the stable profile was then obtained. Combined with experiments, the influence of the volume force on the conic
coefficient K and other geometrical parameters of the lens profile obtained by the cured droplet is investigated. The re-
sult shows that the calculation and experiment have a good consistency. The sessile drop lens has a profile of flat ellip-
soid with a positive K, while the K value of the inverted droplet lens is negative ,and the profile is verging to hyperbo-
loid as the droplet volume increases. Meanwhile, the pendant droplet lens not only has smaller vertex curvature radius
and bottom diameter,but the RMS values of the focal spot are respectively 36% and 45% lower than that of the ses-
sile droplet lens at close volumes (V =1.6 and 2.4 pL). The pendant droplet lenses at larger volumes has better ima-
ging performance. Therefore , aspherical lenses produced by inverted droplets have smaller focal spots and excellent im-
aging properties.
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Fig. 1 The evolving process of the profile of the droplet
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Fig. 2 The geometry model of the two-phase flow model

K3 (a) (b) 43l AR V=1 pL F1 V=10 pL

F14 T B R 1 TR A S A, FE b B T O R 20 Y
L - e T 50 A B 1T o i Sk 20 58 2 3R R
T A 577 1R, (B R AR 1 RN
S5 2 B A S 7S Ry AN 4 2 1 [ JBIR A (1]
191 B8 P T3 b RO AS (], 2 PR D 25 b 9 o 7 ok Y
BREAIEE 3, YR T 238 2 20 /NI B R
P 3 (a) B /IMASERIBGR PN 30 s 0 78 R T R AR
W 3 (b) BN ER H J1) o AW T AL T ) 8
JIN WBCRG AR T T R, LA X o Al i Ak s )
R, WA £ o R il 1) = AR sl 2 D7 160 3 8, L
AMARRRGR (3 (a = 1) A LR AR T
(3(b = 1), B B/ 4 U 3l T L 5 00 2R o Dk
N, TR AR AR G IRARR S R, HAE 1 =0.5 s i}
B AR A (1 310) A2 4 i, & e i i AL A
X8 23 J2 ARG A

>
e

L
S LD ONHEGENRSS !
R R R R N Y

IR

ZEs=

(a) V=1pL, 1: 1=0, 1I: t=0.5s (Fa75)

(b) V=10uL, I: =0, 1I: t=0.5s (Fi75)

P 3 ASTR] ARHIE B B AR AL 3R - D) 431
Fig. 3 The distributions of velocity and pressure of sessile
droplets at different volumes

FIH MATLAB 735 %) [ 3 (a) (b) Fr7s WO A&
SHIEE R (&) #EAT A, A B V=1 pl i}
TR AAEBR T R AL K =0. 24, K42 D =2.28 mm, &
& b =0.46 mm, &A% L) b6 3K T THE 0N 3% ;
ARV =10 pL & (b) B IIEAE Bk R E K =
1.37, K% D =4.97 mm, % & h=0.96 mm, 518k
FERD AR T T /N T 7%

F AR 2T i TR AR R 3 O AR AR (A5
T 1)l BT R H0 K > 0 F e A BR 28, ELARBRBOR
AEBRI R A K L8O, S A B/, BRI T TR K
W A e W R T, L 2= ARG 1(b) -3 R
IR S:ENTTPIN

4(a) (b) (8 & Wi e 2 ) AR Ry 3
FIVERN RO — B30 A . e I 4 (a) il
B S wL, ARItRE 2] B S B s - )



% 5 40 4h No. 11 2018

ERTAE BB A AR R T N B B A L SRR 1419

I3 ARk, e AT AT, R 220 TR0 PN R TR R )
AT AN T b B RE O3 A (A T SR SR ) an &l 4
(a-1) i, 150 0 2 3R AN 51 1 [ [RAR
A FEAS R BE b, RERR Al AL 0 T /DN, RO S T
b FE T8RRI S T ) T s Ak SR g A8 /N
AF R WK ) X FR AN T0 S R i sl B’ 4 (a -
1) FIE 4(a =TI 48504 ¢ =0.005 s fl ¢ =0.5 s it
X THERE — a3, Al LA i 2 3% 3 v [0 1B
ARG A AL AR 285 B J2 AR A A, H 005 A 1) e
T8, TR ERAL 18R 2 1 =0.5 s B IR
DA IR B LA SR 2, AT A5 B A X AR B TR o []
B, B 4 (a = 1L AR W0 <R A i 2l
R K /INE T [ (77 17 Sk AN SE 2R TRV RE T LU Y TR
T LE X R S0 AR 1) T B I S A A, i i LI
G3 WA K3k ) Xk Al 7 1) 08 R N s HAE R A6
B2 4 (a - 1) BARKGHE, W5 888N E 4 (a
-1 B2 EFEE 4(a -100)

Blo—=LI
BELAE

Sotoohon
S2pIVATLER

—
‘ =
=
\
X
o

>

&

S

ik SRS

RS

<«
BRESCOSIESE |

W
Ny

(@) V=SpL.I: =0, 11: £=0.005s I11: 1=0.5s (Fi45)  (b) P=ISpL.I: 1=01I: 1=0.005s I11: 1=0.5s (Fi)
Pl 4 IR AR TR RO i i AL Y RE — 143 A

Fig 4 A two-phase flow model for liquid drop surface evolution
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Fig. 5 Schematic diagram of experimental setup
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