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Abstract

Large aperture Fresnel lens has become the core optical device of modern new projection display
terminal. Due to the size limitation of large aperture ultra precision diamond machine tools, the
manufacturing of large aperture Fresnel lens has always been a worldwide technical problem, and
the manufacturing of large aperture Fresnel lens has become a technical bottleneck in the manu-
facturing of new projection display field. This article invents an innovative platform for the man-
ufacturing and application of large aperture Fresnel lenses. By using diamond carving tools to
carve Fresnel microstructures onto conical imprinting rollers on a CNC imprinting optical roller
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ultra precision diamond machine tool, we have created a new method for manufacturing Fresnel
lenses with large apertures, while achieving applications in multiple fields of Fresnel lenses.

Keywords

Large Caliber Fresnel, Optical Lens, Ultra-Precision Manufacturing Innovation Platform,
Projection Display Optical Screen

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. ik

T EY A S BT« JEIER 1822 R KB T — R AL E S,  tH(Augustin Fresnel)@n4s, #H
THARIT GBS, JERU 2 A ARIE SRR HER” o RIS ERF SR, 18234, F—
MR R BB TIAE T 18550 1 (0 BF AL 55 4T B4 (Phare de Cordouan) -, % it e & 5 HIGZE AT LAZE 20 2%
HL(32 F2K) LML, X — R L AT B FEVE R 6 2% 58 B ] B AR oyl oK AR SRV /R B B I 55 A

21 AR, FEVR/RJGEIE B N PR V2, TR D AR BRI o AR SO HE T2 48 5 /) i A [
Oy HERRKCRE S AR [ (1 J5 B, B T — Pl BE A K G5 M T T T e B £ 3 e K AR SRV
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2. ERS K ORIERRERBERAIR

KEAF IR /REEHE FZRB TSI T2 % & T, HAl e e % TSR R BN
FEEEAH A,

L E A B RS % AR — ELAL T 51 . 20 tHed 50 EARK, WA, B BZEdm i R K & 1)
T, FEFLRE TSN TEAR, FRT ENA T EBREEVIN—8m &Na U AR, R
NIRRT, BTN O R A A SRR S R BN KA BRI, JRERTE KB AR, S
IE] (18 4 25 HLIR 6 44 11325 75 DA Preciteck. Moore %5 440% . Preciteck 743k 4E i i 1200 ZKHLIK, F
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EHgd 70 4EAR, HARR ZHUET 46 7 RS 20 TR 70 - JLAE P2 RO A RS 2 TR 3 Z A 55 ULR.
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I B ] PN 72l 7 2 4 T2 il i A% 40 K AR JEIR R IE SR 305 S IR REZI SRR o 1% A2 i R
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FEHTRE R T B4R KT 5200 mm (SR RE GRS SR AP AMER RO R B iE A AL 1.

Table 1. Comparison of manufacturing methods for Fresnel optical lenses between China and foreign countries
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T P (L 4 A ) +10 um +0.5 um
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Figure 1. Traditional Fresnel lens diamond machining machine tool
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Figure 2. Five axis CNC diamond carving machine tool
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AP IR T AR RE B G R TP, SEPRiiE S /R iE 5 B A2 48 F 5200 mm.
4.1. MIEBHAR

KRBT — PR AR HE TR A /N o RO« HERRAC R AR (B 1 SR, e e s A Bk, R4
T ENER A b i) 8 K AR JE Y R B B A EL )3 7 vk o

1 30 e ER T S WA REZINUR B 52 sl WA REZI$iE . FFA R g B s SN
WURIEE/RE B AIENIR . AU H I EMRERR, 175K R A S NIA PR 58 3R /RIS B
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Figure 3. Design of Fresnel microstructure on the surface of cone rollers
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T 5 R TR [ B VR R B A A B T, e TR SR /N B AR R, G R A R v
NG, HERRAKC AR E [T, kT DR HEAR A P 5 ([ BRI E e . HAESR B B IE, N E
Pt/ TEHEFREE MV T, JUHEAR I B A S HE R 1 o T2 B S, Nl B S, DRI AR AL B R
TR SME L5 o
43. HEREEIERREREMEITHAR

WOt AN BF FE e — PR R AR B AR R R R R, BT HEAR BT A 7 SRR ARKE B AR A e N
By 100 mm,  RVHESR /N A 50N AT B4 C 10 PR 2508 100 mm . 5 FSHE SR T L TE R BT AE P I i
FEMUR BB . F TR A BRI R A i JE VR R B B LIS 4. A AR 2R I SV IR AR 5 A A
FILE 5 [8].

Figure 4. Off axis Fresnel lens for ultra short focal length projection screens
4. BT BREEERTREENRIMEEERIER

Figure 5. Design and study of fresnel microstructures on the surface of optical cone rolls
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Figure 6. Diagram of the main body and shaft head of the cone roller
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Figure 7. Structural form diagram of structural components (combination type)
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