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Non-null stitching test convex aspheric metal mirror
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Abstract: With the development of single-point diamond turning technology (SPDT) and polishing technology,
the rapid, efficient and low-cost manufacturing of metal mirrors has been realized. However, the test methods of
metal mirrors have obvious shortcomings, especially there is no fast and efficient test method for testing convex
aspheric metal mirrors. In order to improve the test efficiency of convex aspheric metal mirrors, a non-null
stitching method to test convex aspheric metal mirrors was proposed. Combined with engineering examples, a
stitching test experiment was carried out on a convex aspheric metal mirror with a diameter of 120 mm, a radius
of curvature of the vertex R of 1121.586 mm, and a conic constant K of —2.38. The residual surface shape
obtained by stitching RMS=0.0164(4=632.8 nm). Compared with the Luphoscan test results, it is verified that the
test accuracy of the non-null stitching test method RMS=0.0074, which shows this test method can achieve rapid
and efficient test of convex aspheric metal mirrors.
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Fig.1 Flow chart of non-null stitching test of convex aspheric metal

mirror
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Fig.2 Schematic diagram of test principle of convex aspheric metal
mirror. (a) Schematic diagram of aspheric surface test;

(b) Schematic diagram of standard mirror selection
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Tab.1 Parameters of the tested mirror

Parameter Value
Diameter/mm 120
Vertex radius of curvature/mm 1121.586
Conic constant -2.38
Ag 1.83x107"
Ag 7.91x107"
Ao 1.05x107%

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig.3 Asphericity of the tested mirror. (a) Calculation result of the
asphericity of the tested mirror; (b) Full-aperture Slope analysis

result
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Fig.4 Schematic diagram of sub-aperture plan

T LR 2 R, X SN PE FFLAR A T 0
FLAR T, HO RSN B FLAR A D i T RN T 5 2 s
K5 fiR. alfgrulFLAR R TR 2E RMS 24 0.2084,
S FLAR B 5R 22 RMS 4 0.8674, Hiik it ok 22
RE R AR F A iR 22, ol LI 1T 3R 25 45 RAE N Rk
2, TERUR A BT 2 v T LASI R, DI 3R A5 B 5 1 46
MR IR 2

http://www.cnki.net

20210061-3



i E ok A2

www.irla.cn

23

% 50 %

1.11x107"°

~7.76x102
—1.55x107"
—-2.33x10""
—-3.10x10""
—3.88x107"
—4.66x10""
—5.43x10""
—-6.21x10""
—6.98x10""
=7.76x107"

PV=0.7331 RMS=0.2084
(©)

f -1.91x10"
—4.73x10"

i ~7.55x10"!
€ : ~1.04x10°
~1.32x10°
~1.60x10°
~1.88x10°
-2.17x10°
—2.45x10°
PV=3.477). RMS=0.8674

3.73x10™!
9.11x107

5 (% TAREEM TP REG AL R . (2) PO T LR IR
(b) L FFLERT W RLG (o) 8 B FLARIEAT; (d) BT
LTS

Fig.5 Surface shape of various sub-aperture and interference fringe

simulation results. (a) Central sub-aperture wavefront; (b) Central
sub-aperture interference fringe; (c) Second circle aperture

wavefront; (d) Second circle aperture interference fringe
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Fig.6 Test light path of convex aspheric metal mirror
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Fig.7 Stitching test results. (a) Center sub-aperture test results; (b)-(e) Peripheral sub-aperture test results; (f) Full-aperture surface shape after stitching
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Fig.8 Metal mirror shape error. (a) Stitching test result; (b) Luphoscan test result; (c) Residual difference between sub-aperture stitching test result and

Luphoscan test result
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