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Abstract

As a medium in the lapping process of sapphire substrates, boron carbide fine powder is used be-
cause of its high hardness and the ability to grind the surface, thereby repairing the damage from
the slicing and the flattening of the entire region of the substrate. This article briefly describes the
preparation and reuse of boron carbide fine powder in lapping waste slurry. The result shows that
after the lapping waste slurry passes through physical and chemical treatment steps, fine powder
with a D50 particle size ranging from 44 to 51 pm can be screened out. And mixed with 3:1 new
and recycled powder is close to 1.02 pm and 0.99 um respectively, and the ratio of recycled powd-
er above 1:3 on the surface yield is only 0.01% - 0.04% different from the control group of 99.66%.
It was acceptable for mass production and provided a way for industry to reuse.
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1. B

W5 % f1 #f JiK(Sapphire substrate) & B AT M6 ERE . HUMPERE AN AL 2 REIP 0T, 2 IR TH
Ji X AR R DA R A A A LR, [ R R A SRR i R, B et ARl R
SRR RS — KA R LR, 1508 =0 O T RGP Sk B SR RAMRI 1] [2] [3]. %
AR RRESEDE. BSOS —RH THFN TR, LR EETE ERnTHRR: BARITK
RIS = VIHIAER, R RIERS S, &5 TAMRIRES. TFEREAREER b, K
43 LABRAL T (Boron Carbide) 5 B4k fiti(Silicon Carbide) Ay, HrR e LB B 45 s, AU IR T 37 75 AL LA
LN 5 BA SR BT, BOEGIEIMER, (EA AL Bt B Lk srokt, WLk
HAE 4] (5] [6].

WHEE T2 5 TH (R B SR B, &E P EEZENEESHr —. X
T APF B 2 DA SR PR Bl /N S8 1k DD 5 R 5L BRI 2 MR AT Bk . VE NG RTIE T, 75 i ARG
(Ra)~ I H RURFE(RY) LA KR IR (Scratch) 55, PRGBS AL 1) UKL K /N 43 A 5 5 Btk 200 n o % 7=
A —E RS, EH MR R RN A B N L B AR 7] (8]

JEMBRACTN Ok 22 H AL B 5 & AR L, LR Ar i 38 5i8 k%, Al il e As 5 i A 7E s A
B, ASHITHEAT BAS FEAR B 2048 FH A5 2538 00 H AT (9] vtk — 3 s ik A BI0 B )  FASE FH 0%, AS it
FZH T SCER[10] [11]I 75, J8Id — RIS B d LR D50 £ JIS#280 3 FEl ik . A0t 7eim i B
TARC, WK (A AP A B B AL O 7 2 B B 7 IR I, M 5 B8 R A AT SR T, T AR
PN —Fh ] B 75 3K
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BT Gty A — I B i R PR, A DRSS AT AR B, et b e s R PR R, 22id— 2R 1
ARG SRR 3 P8R, 68 L WEARE, 2. b, 3. iR . BARULE,
PSR AL BN PR 45 L AT PR FE R R, S B S R S, #E4T 200 W E GRSy, L H RS
BRBOK 20T, ok E R B A 1T Ak M) LAB G S A SR S5 . 28 2 B B AR 2 A B LR P B 1 Bk
WAL, 55 A 5 8O S VTS S A B TR S AL TR R4S 30 a) R ROcky , 5 P Il IR S5 e
XF BRI 23 Ja Bk AT R IR SR 5. 55 3 BB SRR, Gl 2 KB R 2 AN F]
RERAR BTk e AR BB IS, BRI 25 DL RORE AR 7 A AT AL DK E

2.2. RIREINR S HT

A TEIR I BRALT ks A FORR B 0 A A ()R8 PRR AR A ], %5 BT-93008T),
K56 Je VSRR 73 AT U0 1 i, 5 JIS#280 FUARAHIL , D50 A LI 7E 44~51 pm, FEARRIALJEH 297E 51~56
pme F GBS WA 1, AT AT ) JE A R SRR SR IR R AT AR, UKL 23 51 00
T BAON AT IR, BRACIIBUR SR, R EA ARSI SRS R, HLR Al A B L ik & 28

ViR i

Table 1. Specification of particle size after screening (unit: pm)

= 1. O RRENRREGEPRAL: um)

T H D3 D50 D90 Range
B — R4 19.98 45.64 71.51 51.53
IR TR 19.41 44.82 72.95 53.54
= IRTR A 19.77 51.07 73.37 56.6

Figure 1. The morphology of the recovered fine powder under

the microscope after screening
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3.1. BRESN

e 2 AR RRZFESNT L b, XFRRAL(CTL, Control) N AT ALTIHOKS , BFRFLALE 2.74 pm/min; S22
1 (Exp.1, Experimental) 3 kg #4145 1 kg BSR4 4F, HBFRZEN 2.66 um/min. HR &SRR TN
Bk 5 EWORTR A Le] 2:2, 1:3 LUK 0:4 (T RIWOR) . BHEE RaT4350, 458k JIS#240 il F i #
I, R RIS RN AR ELIE B, ERE - RO R & L5 T, AR R BURDR B b, %
kit AR R bR N %, HEBUEMSC. sLii B i AR TR K, EMIFE S 44T,
[Fi] — Bk 5] P ZEB7F B DX Ak Fr) B LR Bk />, 3 FL B T R B35 S o) /B, A AEAE R 43 /NBRE,  K/INRURL AT
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Figure 2. Analysis of removal rate of different experiment con-
ditions

B 2. FEISEEHARIFBIRES T

3.2. REAEESH

Kl 3 R AN A S B A I R EDFRE B2 70 Ao DORRE FEAX () M. Mitutoyo, H4°5: S-3000)¥ & 447k
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550.88 um, I 25 S AT DU 5 B B A 0 HEZE P mORs BB A TG n, - RGBTSR (4 Ra {EA AT
B f A, ook Kok 3:1 B LE A SEZBR2H 1 (Bxp. 1) 54550 %t IR 4H(CTL) i Ra BONAHIT, BL 4 Exp.3
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Figure 3. Surface roughness analysis of different experimental
conditions
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%2 AENAMI R Z TR, ERFEE N T, A2 B RS2 7 5 5 BUN 28R 2 61 5
SRR, EIE 2 AR B R S 2R BCRAS s LA AR 51 R I BRI G 51 o 28 el 2 SR vl
A5 FH 4B ok B ) BRAH R R F 4510 99.66%, A# FH L EE 3:1.2:241:3 LK 0:4 [ R ZRAK)T N 99.67%+99.63%-
99.62%VL [z 99.44%. [FISCHITCELAE 1:3 LA L(Exp.1~Exp.3) ] K % 2 FAUAE 0.01~0.04%2 [8], {H Exp.4 &
5 CTL Z7 2 0.22%, SonfERb A T OO A AL B Bt 2% o A58 FH IDSOR R o BB e S i 4
AP R R PRAIS, 8 B2 S IR 28 S 1) iR DR R e A R/ INRIURLAE AE LU 38 /A3 4ed AT B 5 ) 3R T 25 2 7= AR
TURIIR 5 7 3R TH B3 455 25 R B e iR o 5 DD R RLAR IS ) ) S5 BRARG, o T e ) 2 g A Al 453 45 L%
Ao sier bR, BWRERT G BT R SRS 5 RO EC b 1:3 BB, 3SR EUEm R %
IKHE
Table 2. Appearance yield analysis table
= 2. 1RSI RV R

iH CTL Exp.1 Exp.2 Exp.3 Exp.4
o 99.78% 99.65% 99.59% 99.54% 99.43%
S 99.54% 99.66% 99.56% 99.67% 99.36%
F e 99.65% 99.70% 99.75% 99.65% 99.53%
S 99.66% 99.67% 99.63% 99.62% 99.44%
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