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Reduction of grid effect in ultra-light mirror machining
by inflatable balanced method (invited)
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Abstract: For the mirror with traditional honeycomb sandwich structure, due to the existence of grid effect in
the processing, the thickness of the mirror panel and the honeycomb size are correlated with each other, which
seriously affects the lightweight design of the mirror. Aiming at the ultra-light mirror with honeycomb sandwich
structure, an inflatable balanced processing method to reduce the grid effect was proposed. By using the control
variable method to design test, the changes of grid effect under normal processing and inflatable balanced
processing were compared. The experimental results show that when the mirror surface precision RMS reached
more than 1/104 (3=632.8 nm), there is an obvious grid effect in the normal processing without inflation, but not
in the inflatable balanced processing. It could be seen that inflating the inside of the mirror could effectively
balance the processing pressure and make the deformation of the reinforced area and the non-reinforced area tend
to be the same during processing, so as to effectively reduce the grid effect.
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Fig.1 Structural diagram of &350 mm ULE mirror
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Tab.1 Mechanical property parameters of ULE

primary mirror

Mechanical property parameters Value
Modulus of elasticity/GPa 67
Density/t-mm™ 2.21x107
Poisson's ratio 0.17
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Fig.2 Simulation analysis model of the mirror
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Fig.3 (a) Surface precision simulation result under 2000 Pa pressure;
(b) Simulation result of Gaussian filtering (Frequency band error

greater than 30 mm)
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Fig.6 (a) Surface detection result of surface A; (b) Surface detection

result of surface B
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Fig.7 (a) Gaussian filtering result of surface A; (b) Gaussian filtering result of surface B
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Fig.8 Surface precision comparison of surface A and surface B in the area of two support ribs
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Tab.2 Analysis of PV and RMS values of surface
shape at support ribs

Surface A Surface B The reduction rate
PV of area 1/nm 182.9 50.7 72.3%
RMS of area 1/nm 41.3 13.2 68.5%
PV of area 2/nm 133.9 59.3 55.7%
RMS of area 2/nm 38.7 10.3 73.4%
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