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Beam emission system design of laser foreign body remover device

Jiang Lai Zhou Jie Yang Jingqi Ma Zhe
(X LAB, The Second Academy of CASIC, Beijing 100854, China)

Abstract; High-voltage power lines are often wrapped in plastics and kites which need to be removed in time, however
the existing manual removal methods exist potential safety hazard. Taking the advantage of small divergence angle,
good directivity and high brightness of laser, foreign matter can be effectively and contactless cleaned up. The laser
damage test system has been built to measure the damage threshold of typical foreign matters. According to the results
of the experiment, a fixed focal length beam emission system has been designed, which consists of three separate
spherical mirrors with simple and compact structure. The length of the system is 272 mm, and the weight is 48 g. The
working distance of the system can be adjusted by changing the length between the laser source and lens. The system
reaches the diffraction limit on the image quality. Base on the design, the system can remove foreign matters at
distances from 20~200 m through optimizing the distance from the source to the lens. Simulation result shows that a
fundamental Gaussian beam emitted by the system at difference distance has a target diameter less than 9 millimeters,
ensuring the effectiveness of the system.

Keywords: foreign matter removal; beam emission system; spherical mirror; diffraction limit

[1-5]

[6-9] [10-11]
’

’ N ’

:2020-11-15
* . (61179029)



’ ° 200 W/cm’ .
’ . 3 " I
’ ~ . . 3 '
HoE E HTh 3 it
b . 2
, 20~200 m )
1 r \
ﬁ " > |/
L1 ok bid:s s/
1 b
3
’ @)) . 250 W ,
‘ ’ ) 200 W/cm’ s
Hep R 1 3 cm
! L 3 cm
L2 20 pm v L 3 cm
', REMN
250 W s g = v -
20 pm, 120 mrad, Y ’
1080 nm., B 3y 3y ,
650,
’ S. P( z
W), (D nel B = T 3
P li
I=+< D) Ny y .
) , 20~200 m
! W/em: . 200 m )
I ’
: { +Zi =1 4)
’ f ;f/ X
’ f 307. 7 mm,
: ) N ’ f'=340 mm,
1 080 nm . . L3
’ L2 )
D ' ; 30 em ,
2 ’ N <5 cm, s
’ ’ ’ 1 o
.3, . ’ \
’ , 1 ,
° ’ Zemax

o« 27 o



44

1 2
/ / /
Wave length/nm 1 080 mm mm mm
Entrance diameter/pym 20 1 Standard 215. 28 8 Silica 12
Exit diameter/cm <13 2 Standard —606. 15 6 12
Effective focal length/mm 340 3 Standard 177, 44 8 Silica 20
Divergence/mrad 60 4 Standard Infinity 55 20
Work distance/m 20~200 5 Standard —205. 84 5 Silica 21
System maximum size/ mm 50 6 Standard 106. 77 190 21
System maximum length/mm 300
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