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ABSTRACT: To establish a new model of polishing machine for friable hollow capsule (invention patent ZL201510335040.6),
and develop a prototype for the precise polishing of hollow Be capsules. The restriction hole design was used to solve the prob-
lem of low stress clamping of sphere. Different numbers of counterweight spheres were added to adjust the sliding friction force
and prevent the spheres from flying out of the restriction hole. The upper and lower grinding pans were placed eccentrically to
achieve random movement of the spheres. The surface roughness of the polished Be capsules was analyzed by white light inter-
ferometer. The model calculation shows that the unpolished spheres always roll periodically in the mode of variable speed and

variable acceleration. The periodicity is determined by the rotation frequency of the top pan. The spheres of variable acceleration

WisEHA: 2018-08-31; fEITHHA: 2018-11-07

Received: 2018-08-31; Revised: 2018-11-07

BE&WHE: BEAAAFES (11805176); FHhEEAAHE M IHAE L LR ELS (Z2215011)

Fund: National Natural Science Foundation of China (11805176) and Laboratory of Precision Manufacturing Technology, CAEP (ZZ15011).
EE®N: £ (1992—), B, WALIRIF, LLHAF el ASER R LR,

Biography: LI Wen-qi (1992—), Male, Junior engineer, Research focus: vacuum coating and surface treatment.

BIIEE: Fhw (1978—), B, Ht, SRR, TR AT @ AP M5 4. B4 luobingchi@sina.com.

Corresponding author: LUO Bing-chi (1978—), Male, Doctor, Associate researcher, Research focus: beryllium material preparation. E-mail:
luobingchi@sina.com.



Fa8E 5

B T Be ALK M FIOLE A S5 BI04 - 287 -

motion increase the sliding friction components and are beneficial to improving the polishing efficiency. In addition, the surface

polishing trajectory presents random walk, which can ensure the polishing uniformity. The fragile beryllium (Be) capsule with a

diameter of 1.2 mm and a root mean square surface roughness of 510 nm can be polished to 85 nm in 24 hours by this polishing

machine. The rationality and feasibility of the fragile sphere polishing machine model are verified by both theory and experi-

ment. The polishing uniformity and polishing efficiency of fragile spheres are closely related to the placement mode of upper

and lower grinding pans, the size of restriction hole and the number of counterweight spheres.

KEY WORDS: precision polishing; random walk; surface roughness; beryllium capsule
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