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Abstract In order to realize the precisely thinning of flute on the surface of quartz by femtosecond laser, the
line — surface ablation process means are taken to study the effects of the pulse energy on the ablation
morphology of groove, and the ablation experimental research of flute with different line overlap rates § are
carried out. The laser scanning confocal microscope is used to observe and analyze the depth, bottom surface
roughness and other morphology features of flute. The results show that when the line overlap rate & satisfies
40%< 6 <80%, with the increase of &, the depth and sidewall angle of flute decrease, when § is 40%, the depth,
width and sidewall angle of groove is 14.56 pm, 261.8 pm and 59.1°, respectively. The bottom surface
roughness decreases as well, when & is 80%, R. and R, reach the minimum of 0.19 pm and 1.23 pm,
respectively. The profile fluctuation parallel to scanning speed increases at first then decreases, when § =80%,
R.'=R., R, =R,; The root mean square of bottom surface S, decreases with the increase of §, S, reaches the
minimum of 0.16 pm when § is 80%.
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Fig.1 Three—dimensional ablation morphology of grooves with different pulse energy
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Fig.3 Three—dimensional morphology of flutes with different line overlap rates
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Fig.4 Cross section shape of flutes
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Table 1 Shape characteristic parameters of flutes

4] W /pm H /pm a /(°)
40% 261.8 14.56 59.1
60% 265.7 18.01 57.7
80% 268.6 20.51 47.8
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Fig.5 Three—dimensional morphology of bottom surfaces with different line overlap rates
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Fig.6 Top views of bottom surfaces with different line overlap rates

A5 B — S F 5 8 e 4 XoF TNV ) i A AR R] G S 0 4 TR JEC 1T 2% S0 R A R 5 4k TR B Ad AH A
ST WE ST WA T2 B) R A% S0 IR R DR A AL 6 M 2 A A 1 OIS T A% SO B il 2R An 1] 7 (a) BT s L X S
h 40% 1) e R it Ze A7 43 A, i Bl il 2 rb (8 PR S B A 22 RD B RS B SR i S R 12 o, T — AN SR N AR
PN B, LA 6 wm, SRR BE AR [R] o it 45 SR 3% W g — 4% o Tl 4 #0 F [MDAS 1) O i A= 52 i, {HL 5%
i 2 5 AN ) < 7 4 4 5 1) b VK o B A R AR e S — A A Dk s ke L A6 e R G R A DX A R R
et A5 a0 T 3 T G IR0 18 R M R AR I 8 R S PN S G R R S A A AR TR AR TR, AR
S R L A M 4 B I 1) 25 AR A Dk o i R B, S BOEE AR 2 R A R e DX B AR TL P S 2 X 2R
SR AR DK ) 5 ke A S e TR T A B LR R ik e I 7 XS BT A T A) B4 6 T 30 3 R A8
A HR BRI T(b) s o Bl 7(a) () H B HS 1% il 2 28 A B A [, 300k 1 B0 A R 1 IR A P o (W] s Rl L
W, 4 4 7 3 R /N Bl — o B B B, 28 T2 TU-F- AN 2 60 e 2 0 17 A 52 Wi )3 kg 45 4 B0 08 7 A3 A B 4 5
Ko B T(a)h ik v] DL B, Bl A 26 5 S e I 18 K, 25 8004 % 2 e 1t 2 Bl /) e 3

16 - —_— ——
E14® —6pum ® N e
2 —4 um i
o 12} = —2 g h
210 " 3
o =
& 8 . o < N [ e
s6 7 7 7 U g
2 o 5
o 2i a
25 ‘ ‘ ‘ ‘ :

5 10 15 20 25 30

Width of groove /um Width of groove
7 M R T A B4 . (o) T LT v 07 1 4550 (b) M Be i i AR 1A
Fig.7 Cross section profile curve of the flutes. (a) Cross—section of stripe; (b) diagram of ablation
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