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Fabrication of anti-water hard and anti-aging optical film

based on plastic lens

Fu Xiuhua, Liu Yubing, Xiong Shifu, Guo Guixin, Yang Yongliang
(College of Optical and Electric Engineering, Changchun University of Science and Technology, Changchun 130022)

Abstract: Aiming at solving the problem that surface of optical plastic is easy to be scratched,
will have film crack at high temperature, Ti;O; and SiO, are selected as high and low refractive
index coating material because of its stable mechanical properties in room temperature in this
paper. According to theory of thin film, TFCalc software are used to achieve film system de-
sign, and electron beam evaporation and ion beam assist deposition are used to deposit coating
material Finally, new anti-water fluorine material are deposited by resistance depositing.
Through selecting new material SV-55 as connecting layer, adhesion of plastic lens and film is
enhanced and problem of SiO, and plastic lens expansion coefficient mismatch is solved, which
improves ability of temperature resistance of plastic lenses. Through continuous optimization
of experimental parameters, reflectivity of green antireflection film is less than or equal to 1%
at 400 nm~700 nm. Results show that, plastic lenses have the ability to resist friction, aging
and hydrophobicity, and can be widely used.

Key words:optical film; optical plastic; antireflection film; ion beam assist deposition

T80 4 O 5 B A o AR 42 4 B A5 B TS
S i [ A O RS A B S A B A H R RIS R OB R R CR-39

51

[

Br#s B 8I:2016-08-16; {&E HHI:2016-11-05

EE&TB : HMARHH RS (BES T F0201412148) 5 5 M4 “125 X178 R BH L0000 B (B8 A E R LW F[2014]
037) s 75 M8 B R BHE T 6% W (21040203002GX) 5 [H 5 5 1 AR FE & JBIH1 (12349876) ¥

EHEBN AT FRA963—) L INREE N B, BEWFE 5 Rl R AR AR 2E wl g HoR

E-mail: 13604435770@126. com

BEE1EE X E K, E-mail : boykinsliu@126. com



« 84 RLRSeE 2017.38C1) A F e 4 ST HURMBE R By 2K I 470 28 1 o't~ W B B AT A

R R 2 R AT AR IR B 1 B s AR A L 38
EC 4% PCH FHOL IR EET I,
PMMA # 7 BE7 4 ik 2 p o, ek,
AR AR, BEAE AR AL B 3k | 4 3055 Sk 55 I 98 k)
iR 0 OO A B B . O R A
FEAR 5 Al AN T o UL 2 K R R 5 it i R
T HARAR 2 U8 N

ﬂiiiﬁﬁﬁﬁ'ﬁiﬁﬂﬁ%ﬁ%ﬂT;Ji*ﬂrﬁft?iﬁﬁ
7 A 1 T AL 7 T B G o TR o R b 5 o R
FERE T 25 3 T AR R T R R DG R R IR
MEE TG R = A BRI %, flia2E 8k
Be A AR A w M E S 28 IR R T T DUBRAR
S R T LE YL

1 ERRig
L1 EREERE

Xt Bl K SRR R W R N T AR AL
Sk VR BT Z R O T R SR R R
[T N E0 D T I T N (SR T R
JEE, 380 m] D7 Bk e DR E 9O 2 T B
1 2 AT 2 A G i B Y R
1.2 MRmER

WAL 0 8 U L LA W) B T A R
2R M 2 bt v me R AT A DY AR R
Z 2% R 3R JE HAL A7 [ B, DA B I ik &R R
PEC .

A DL G PN B AT SR MR TS O
H, . ZrO, Ta,Os . % JEF A BT 5 2 LU R AR R~
f R 1 L 2o S 56 D) R 5 R BE R VI Tk R B
((9~10)X10 ")/ CHOM B PL L, e & L B Ti, O;
VER T S R AR

AR 3 5 % M OBHA MgF, | SiO, . fiz 4
BBk g5 SiO, B S-OH i e B ) %
A SN S T 8 77 T 1 S R L BT K REE AN B 7 SO,
B E . T SIO, 1 R K R Bl 0.5 X
107°/°C, 58 k55 B 19 VG it AS 47, Si0, 58 1 42 3%
R R L5 kA RS . B Lk H — F
B R RL SV-55 A8 1 W5 )2 SIO, 7 R AR 9T 4 %
kL

SV-55 N SiO, 5 AL O, BIRA Y - 5 A 0 kL
AR R — iR B I T G S O R 28 R M RL % b R
A DUTE SRORL VS BERCTE B2 [ A R, B 09 3% W] IXC )
0.3 pm~7 pm. HHFHRSE 550 nm 2% 1. 48,
W 2,18 g/em’ LRl 2 000 C,
1.3 BRRIET

e — A TG E]  — A B b R 4
AR, MO TR I A G I AR 4 R R R R G
AR A1

(g n )\t

_(noJrn]) D
HR 38 22 )22 H6E AR F 6 5 7 7

B oSO, isinal 1

[ = e
¢ in, sind, cosd; "

XF O KA

o = Znn]d1472? (3)
MBS Z )RR SRIRMAE FHN
_c_a

Y—B s (4)

O A LR
M R=0 B, & o, =, o UK
xR
AL BOE o 400 nm ~700 nm, %t
fr & B & 2 Sub | SHSHLN [ A, H A Sub
FLNC AR B LA AR S A R SO, . H S E
PR R TisO5 .S 2 SV-55. N B /K M8, A
2SR S HIEIEIR . O T TR I I S U IR T
WIME L ERER R, ke E— 2N
150 nm, B 7K 58 1 10 J2 88 7 2% 15 2 1 4 IS
AHVERC o 4n 2R 28 o 1 24 i, 28 J&E 8 k70, DI
AR XS B B K M. R 2% R R A K, R R A
M =AM RSG5 R SR
ik, A S X b 0 2 B K 2R EE ) 10 nm, H
TFCale A% i 2 #4704k - e 15 3 IR &
Sub | 3. 64S 0. 44H 0. 71S 3. 94H 1. 84L 0. 25N |
A, BRIMBOT R ROLE i wmE 1 s A

(5




RLRSeE 2017.38C1) A F e 4 ST HURMBE R By 2K I 470 28 1 o't~ W B B AT A « 85

F Rave=0.8%, . Fifa a0,

2.04

S 2%1%
=

0.51

400 450 500 550 600 650 700
K /mm
1 EBidiEithiE R e Rk

Fig. 1 Reflectivity curve of theoretical design spectrum
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Table 1 Parameters of Hall ion source
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Table 2 Technological parameters

&R HHE/(nm/s)  FLEME /scem
SV-55 0.6 17
Ti; Os 0.3 14
SiO, 0.7 16
Anti-oil 0.2~1.5 0
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Fig. 3 Contrast curve of SV-55 in different anode cur-

rent on ZF7 substrate
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Fig. 4 Contrast curve between film with and without

plating anti-water
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Fig. 5 Practical transmittance curve of both sides
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