F13 % H1 T EDE Vol.13 No.1
2020 42 H Chinese Optics Feb. 2020

NXEHS 2095-4531(2020) 01-007542

EHMHEEERIFRNEREER

BpET  TEM AR, A EE
1. PEMZRKALFBENRS WEARI, EH K& 130033;
2. #EMFRAF, LI 100049;
3. FEMFRMEAFRGEENEE ALRE, E/4 K& 130033)

TEE: B OGN B 5B R AR W & R 3T O R G R B ISR 38 1 M S T RO 3R g - L T34 44 il
TR 22 IR S B8 AR T SC A B R il AU T 2P EA R AL B SRR B A O 5. 5
58 4 T LU, 80 ) 1 4 J S 5B AT LA i S S B 1 25 R I TR A P S R e R A AR de Ak o 1R ol 2 S S
Bin] LAl OGS RGER IR IE WA R P TR e AR SCE BT T &8 AT AT R AR LR Z5R T [ N e S
TR I B AR 4B R SR AU & R IR AN H AR S8, RS 136 42 B R R i SRR IR 5 i a5 R AR 1 JE A
2 AT T RIR IR SR)G I 30T, 2 T R 4 S B BB R B R OGS R s A, R A T S R Y
MRS T R,

X B O RMREER 2R R XL F R @B 2 @t

hE 4SS TG665; V261.8 XHERFRIRED: A doi: 10.3788/C0.20201301. 0075

Development of additively manufacturing metal mirrors

TAN Song-nian'*" , DING Yadin', XU Yong-sen'”, LIU Weii'"’
(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory of Airborne Optical Imaging and Measurement,
Chinese Academy of Sciences, Changchun 130033, China)

* Corresponding author, E-mail: tansongnian@ 126. com

Abstract: With the rapid development of optical measurement and remote sensing, the demand for weight,
volume and environmental adaptability in folding optical systems are continuously increasing. Metal mirrors
based on additive manufacturing technology are gradually gaining the attention and research of scholars at home
and abroad for their easy to realize optimum design, rapid manufacturing process and high processing perform—
ance. Compared to conventional metal mirrors, additively manufacturing metal mirrors strengthen the stiffness

of the mirror and achieve a higher degree of weight reduction simultaneously. Furthermore, additively manu—
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facturing mirrors can meet the environmental adaptability and rapidity requirements of optical systems. This
paper first discusses the evaluation indicators of metal mirrors. Second, the development status and technical
parameters of metal mirrors based on additive manufacturing technology are reviewed. The design and prepara—
tion of metal mirrors for additive metal fabrication and the post-treatment of substrates are discussed. Then,
through analysis, the preparation process and key technologies of additively manufacturing metal mirrors are
summarized. Finally, prospects for additively manufacturing mirror applications are presented.
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Fig. 1 Honeycomb lightweight structural mirror
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Fig.4  Model (a) and prototype ( b) of backplane

closed structure mirror
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Tab.2 Modification parameters of aluminum alloy mirror

WA 7 LA EL HOPESE R R L
SEE TR 6061-T6 A e/ S 0.5~0.6 pm
SEEFRAF 6061-T6 NiP 2~3 pm
EEETAR AISi7TMg0. 3 A1/ Al-alloy 30 ~300 wm
BE[E KSR o1 AISi10Mg NiP /
55 B RO AR BT AlSi12 NiP /
T s 55 TR R WO AR B 7 1 AISi40 NiP 20 pm
i o 57 B RO AR T 6061-T6 NiP 20 pm
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