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Abstract For 3 kW diode laser used in robot surface modification system, the focal spot is uneven. A kind of focus
and homogenization method by using the Fresnel lens for the focusing system of high power diode laser has been
put forward, and a uniform rectangular spot of 10 mmX2 mm has been designed. Through the simulation analysis
of Zemax and Matlab, the influences of the pitch of Fresnel lens and the divergence angle of incident rays on the
homogeneity of the focal spot have been studied. The results show that the best uniformity of the focal spot is about
94.90% when the pitch of Fresnel lens is less than Imm and the uniformity gets worse and worse with the increase
of the pitch of Fresnel lens. As the pitch increases to 2.5 mm, it has less influence on the uniformity of the focal spot,
and the uniformity basically stables at around 93.85%. Meanwhile, the uniformity will be improved with the increase
of divergence angle, but large divergence angle will increase the difficulty of focusing and make the uniformity get
worse and worse. When the pitch of Fresnel lens is Imm and the divergent angle is from 12.5 mrad to 20 mrad, the
best uniformity of the focal spot is 95.22%.
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Fig.1 Straight beam shaping system for diode laser

2.2 FRIRERGMHREST

FUHT , o 3k AR EOE A B HOC AR HOE RE RGBT I 58 F A7 PR BE 20 ALt B 4] BRAE: a8 4 o
R BRI BLAL , a0 = 7> B W55, BESAR 4 b I BR R AT n BR 25 FUEE 22 B by T A SR A R GERiDL TR 18 Bl 07 1)
AR B 2) o A S BOR SO REAE PR T 1) AR ZOR AR ARG o 53 Ak, Bk B 2 B — A T i B R TG A R
T A 5 ) i EE G BRE TR o L T 5 2 RT LA S A R R L S R TR R 0 X DR Bl AT R R L T L S A

0102001-2



bR Wt

R FE AR L B o R T U X T b b T 1) DG B o ) R AT BT B SR AR TG A
B OEBER 2] — B, AR AT ERAE W BE AL, BRT DATE — 5 V0 B AR A RO ETROIR  (E G O B A 24 ) 1
ToEA B S TR o NI, 258 8 DL R R MR R G 0B, B R BR AR A0 3R T PR A X i O TR
P ZORB R B G AR SR T — s R TR Hom B A SR AR R AT, BENE A 25 it DU B R 5 [R] I, A 8K
& v e BE R 1 2] 1
2.3 FEERERGRESN

1 T 3R MR R G BRI A e g B 5 ) ) R WO AT R A AR 25 R O T AR BN A B OB,
W AT HRAR Bl o3 ) HEAT IR AR O N 2 B, 2R v A0 PR ROERIE A TEE H R AR R AT, 18 Bl (X i Oy 1) b
14 6 TR o e U R AT SR AR i DR A (Y A T ) B O SRR T LR O B 0E i — R
Tk RE AR A 1 SR AR, O HLAE TR B0 4 5 A T B A I 20 mm o 38 A R R VR B B A5 A% v B AR FOAE TR Lt
A AR B 75 2 0 b 42 ) i b G BRE RO TR RN, I HL S X 500 B

() ==

incident fresnel cylindrical focal plane
rays  lens lens

(b) =

B2 FEERERS)FHEREE . (a) 1250 (b) Pefh
Fig.2 Schematic diagram of Fresnel focusing system. (a) Slow axis; (b) fast axis
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Fig.3 Design principle diagram of Fresnel lens. (a) General Fresnel lens; (b) simple Fresnel lens with grooves facing inward
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Fig.4 Simulation structure of straight beam shaping system
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Table 1 Initial parameters of focusing system

Elements Parameter Value
Wavelength /nm 980
Super—gauss factor =1, 64, =2
Source Width of single bar /mm Wia=0.9, W..=0.5
Half divergence angle /mrad 0..=2.5, 0.,,=15

Number of bars 41x76

Fresnel lens Material LAFN21

LengthxWidthXThickness /(mmXmmXmm) 40x40x2
Speck in focal plane Size /(mmXmm) 10x2
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Table 2 Influence of pitch of Fresnel lens on the uniformity of focal spot

Pitch of Fresnel lens /mm 0.5 1 1.5 2 2.5 3
Uniformity of focal spot /% 94.88 94.94 94.63 94.18 93.86 93.84
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Fig.6 Influence of pitch on uniformity of focal spot
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Fig.7 3D diagram of focal spot at different pitchs. (a) 0.5 mm; (b) 1 mm; (¢) 1.5 mm; (d) 2 mm; (e) 2.5 mm; (f) 3 mm
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Table 3 Influence of divergence angle on uniformity of focal spot

Half divergence angle /mrad 0 2.5 5 7.5 10 12.5
Uniformity of focal spot /% 93.94 94.02 94.34 94.37 94.61 95.22
Half divergence angle /mard 15 17.5 20 22.5 25

Uniformity of focal spot /% 95.32 95.20 95.21 94.78 94.61
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Fig.8 Influence of divergence angle on the uniformity of focal spot
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