22 % 5 10 ] e K TR Vol. 22 No. 10
2014 4 10 A Optics and Precision Engineering Oct. 2014

XEHS 1004-924X(2014)10-2659-08

HFIRBHAA SRR BT EH

F OEVTURERLHEOKL,T O OR?
QA BREIVAF e ITEFER FEIEFXH,BRE E£IT 150001;
2. BWRETIVY AT MAFR L FEAHAR B RE EAIT 150080)

FEE O T REAR B WL 4 NI Ay b %8 BB W) O 2% 35 8 I 49 0.2 2 45043, R R R ok v 5001 o 46 W A b R AT 17 2 T 45 g 4k
TN IR P R B9 T G 2= B 38 HRE 8 B W T . 8 58 3T T 4 NI BB R AE GRS K ol OGRS 1 o ol 1 1 K
JCARBE A2 R T5 AW T R bk i S G A A WA B R o T ke 2 R I 3 LA B B 2 A el R R R IR A5 5 B SR
SEA A RS R A WA AP AE HE AT 6 22 B A B ) SE 56, IF 0 B T W3R Z M B AG O . SR04 SR 3 I - & NI B R AE 40 FD ik
WO S N BB BIE N 0. 89 J/cm, OB MENAE N 17,16 pm, FERLEE N 150 pm B9 KR 6L 5% 4 WG /b 56 Bl LA
SEMEERYRAT S 20 pm M TRES MR ETIN T, 55504 NI R FE AR LL , G025 1 A0 D 58 85 HIL IS 19 DG 2 B 388 0 3 )2 43 A0 R 2
FEAR T 40 %0383 T BRGSO I ) 2R Z 5 1 B 19 .

X R EFHEBMEN RN AR AR A B BN R ERY

FESES TQL71. 68 XERFRIZAD : A doi:10. 3788/0PE. 20142210. 2659

Precision grinding of optical glasses by

laser micro-structured grinding wheels
GUO Bing'**, ZHAO Qing-liang' , CHEN bing', YU Xin®

(1. Institute of Precision Engineering, School of Mechatronics Engineering,
Harbin Institute of Technology, Harbin 150001, China;
2. Institute of Opto-Electronics, School of Astronautics,
Harbin Institute of Technology. Harbin 150080, China)

% Corresponding author, E-mail: guobing@hit. edu. cn

Abstract: To reduce the subsurface damage of optical glasses induced by a coarse-grained diamond
wheel, the diamond wheel surface was processed in a micro-structuring mode by a nanosecond pulse
laser. The grinding wheel was used to investigate the grinding performance of optical glasses. First,
the ablation threshold of diamond grits under a ns laser pulse and the laser beam waist radius were cal-
culated. And then, the ablation morphological characteristics were explored, and the thermal damage
of diamond grits was analyzed. Finally, the optical glass grinding experiments were performed and the
subsurface damage was analyzed. The experimental results show that the ablation threshold of dia-

mond grits and the beam waist radius are 0. 89 J/cm’ and 17. 16 pum, respectively. Base on the optimi-
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zation of laser parameters, a micro-structured surface with a size of 20 pm is able to generate on an e-

lectroplated diamond wheel with a grit size of 150 pm. As compared with a conventional diamond

wheel, the subsurface damage depth of optical glass workpiece induced by micro-structured diamond

wheel is reduced by 40% and realizes the decrease of subsurface damage in optical glass precision

grinding.

Key words: optical glasses; micro-structuring; diamond grinding wheel; ns laser; precision grinding;

subsurface damage
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Fig. 1 Experimental setup and illustration of micro-

structuring
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Fig. 2 Experimental setup of optical glass grinding
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Fig. 3 Relationship between ablation diameter and

laser power
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Fig. 6 Raman spectra of laser ablation diamond
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Fig. 7 Morphology of groove array on single diamond grit (b) Ground surface by micro-structured diamond wheel
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Fig. 8 Morphology of micro-structured diamond wheel
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