., . - o’ T PERER
4 L ’
; ? ﬁ % i & Az Fohe hEIRE R KR LR S MRS

HEMRELRFS

OPTICS AND PRECISION ENGINEERI} T, WA

T2 BB RN L O 4R BT SR R T2
SR, XS, JEdEE, E5E, REE

FIHASL:

LRI, RNLLSC, T, 5. G2 E BB A B L E B 03 TR A L AR T 2000 D67 K% T2, 2020, 28(7): 1528-1538.

MA Li-jie, LIU Hong-wen, QU Hai-tao, et al. Formation mechanism and suppression method of hole edge damage in drilling optical
glass[J]. Optics and Precision Engineering, 2020, 28(7): 1528-1538.

TELE L View online: hitps:/doi.org/10.37188/0PE.20202807.1528

FETT ARG HoA S EE

Articles you may be interested in

SRR P OC B iR B AR H
Interactive effects of micro—cracks in optical glass under multi—indentation tests

S K TR 2019, 27(3): 594-601  https://doi.org/10.3788/0PE.20192703.0594

DY o) 2T P R P 8 i 40 £ AL 5 BB
Regulation and mechanism of edge chipping for Si3N4 ceramics worked by sliding loads
eoF AEE T 2015, 23(7): 2023-2030  htips://doi.org/10.3788/0PE.20152307.2023

T o B ol L R A AR i TSR R i
Electrochemical discharge machining of glass micro—holes with high—quality

Ve K5 TR 2018, 26(7): 1653-1660  hitps:/doi.org/10.3788/0PE.20182607.1653
12 ) A I s B Bl D) 't B

Sawing of optical glass assisted with ultrasonic vibration

iz K% T RE. 2016, 24(7): 1615-1622  https://doi.org/10.3788/0PE.20162407.1615

HMIHAPIRASAF SR BK 7 ) L BRI fE
Recognition of removal performance of BK7 glass by taking advantages of status signal features

Je2F K% T RE. 2016, 24(10s): 394-399  https://doi.org/10.3788/0PE.20162413.0394


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.37188/OPE.20202807.1528
http://doi.org/10.3788/OPE.20192703.0594
http://doi.org/10.3788/OPE.20152307.2023
http://doi.org/10.3788/OPE.20182607.1653
http://doi.org/10.3788/OPE.20162407.1615
http://doi.org/10.3788/OPE.20162413.0394

CREECE AR Jess R TR Vol. 28 No.7
2020 4E 7 A Optics and Precision Engineering Jul. 2020

XEHRE 1004-924X(2020)07-1528-11

HFRBEHHAIN AL ORGIERINEBERAF LT Z

ZRA NI X, BRI EE, 7 EHR
(MR EFR LR FKR, T8 % 453003)

FEE T OUE S0 i B0 | o e R T L P 14 ) P e L T G A R G AR B N T DL RO 5, TR R 2
TMIEE e E . BT BK7 G2 B m BRI, a0 1AL BRI O g B 05 1 R AR RRAE 5 R I A A R Y 4
Ve 24 BHE  BRT T AL B3 A8 LB DF SR T B S B0 AL DR A e i A AR LR RE b R0 2B IR T e e R
Bl (Rotary Ultrasonic Drilling, RUD) FlJiE 5% ##8 75 B 20 45 | (RUPD) T 25 % FL E 5475 B4 ) s S8, g5 SR L . “ TRl ”
AL D5 0 R 2, R R 37 R AN T S A R B S R AL L R A 1 R BT 25 A W R i T A g 221
VI BT 5 SO0 735 J2 0 1] 24 50 Jie 2 38 i A 11 450 40 1 2 8 I DAL i e 67 SR S0 e R ) e R D B B E A
RUD R %A 0 il FL 1 45247, Hdse IO A3 2 RS e Kt 101 340 98 ROSE 43 300 Sy 3% 38 B B 19 15 %6 ~ 50 26 il 45 %6 ~ 65,
RUPD BE % € 375 1% 5 B8 7 A 1) 1k 1 5 RS 7T AR A B/ th FL B 5

X B W EFIHE SN B GHRAE R T Y

HESES THI2. 1 XEEFRIRAS: A doi:10. 37188/OPE. 20202807. 1528

Formation mechanism and suppression method of
hole edge damage in drilling optical glass
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Abstract: Optical glass is the key material for manufacturing optical devices such as lenses and filter
mirrors. Owing to its high hardness, high brittleness and low fracture toughness, edge damage has
been the major defect during the machining of optical glass. Based on the drilling experiment of BK7
optical glass, the damage characteristics at the entrance and exit of the machined hole were analyzed;
subsequently, the formation mechanism of edge damage was discussed by using the compression
fracture theory of brittle materials; and finally, the influence of drilling parameters was studied.
Consequently, the suppression effect of Rotary Ultrasonic Drilling (RUD) and Rotary Ultrasonic
Pecking Drilling (RUPD) on edge damage was studied. The results indicate that ‘local edge chipping’
is the main form of the entrance damage, and the superposition of ¢layer separation’ and
‘discontinuous chipping’ is the main character of the exit damage. The subsurface lateral crack

expansion, caused by squeezing the tool end abrasive, is the main cause of generating entrance
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damage, whereas the middle crack expansion and axial collapse are the main causes of exit damage.

The RUD has a clear effect on the reduction of hole edge damage: its maximum entrance chipping size

Lin_max and the maximum exit separation size can be decreased by 15%—50% and 45%—65% of

common drilling, respectively. The RUPD can promote the expulsion of abrasive scraps; thus,

achieving less exit damage than the RUD.

Key words: optical glass; drilling; hole edge damage; formation mechanism; suppression method
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Fig. 2 Entrance of machined hole and its damage schematic diagram
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