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High Strength Low Temperature Sintering Glass Binder for Corundum
Grinding Wheel
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(1. Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China;
2. Jiangxi Guanyi Abrasives Co., Ltd., Fengxin 330700, Jiangxi, China)

Abstract: K20-Na20-Ca0-B20;3-SiO: glass was prepared by traditional melt cooling method, effects of different B2O3 content on
thermal expansion and bending strength of glass were investigated. The glass with optimum composition is used as bonding agent
for corundum grinding wheel. The effects of different sintering temperatureand holding time of grinding wheel on
micro-structure, phasecomposition, bending strength and porosity of grinding wheel were studied. The results show that
the bending strength of glass presents “abnormal boron phenomenon” with the increase of B203; content. When the content of
B20s3 is 9wt.%, a glass with flexural strength of 119.51 MPa and thermal expansion coefficient matching that of corundum can be
obtained. With the increasing of the sintering temperature and holding time of the grinding wheel, the bending strength of the
grinding wheel increases first and then decreases. After holding for 4 hours at 1000 °C, the bending strength of the grinding wheel
specimen reaches 100.96 MPa. XRD test shows that glass binder exists stably in amorphous state during grinding wheel sintering.
SEM shows that the exfoliation of corundum abrasive particles is mainly due to the interface separation between abrasive and binder.
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Tab.1 The composition of the matrix glasses (wt.%)

BaO +

wt.% SiO2 B203 CaO Na;0+K20 ALO; Y
AVA 72 7 3 12 6 100
W2 70 9 3 12 6 100
W3 68 11 3 12 6 100
w4 66 13 3 12 6 100
W5 64 15 3 12 6 100

1.2 ZEFMERENK

FB U E MUK B EE VI A 5 mmxS mmx40
mm K7, {§i[f] DIL-402PC(Netzsch, 7 &)k
A S EG M 25 7R & 800 °C - AT H i ik £ 48
YIEI R 5 mmx5 mmx30 mm K7k, RAEE
Instron A H] 5566 FUATRHAIALIN & -5 75 5
FE R A =050 A s B, AR LRI R AR A% LA
PR ; 5 BOR 9B AT EE T 500 HiR
WEG, BGH o> T B I A A il %, 03 mmx5
mm FJFER, FE7E EM301(Hesse, 72 )R ik W
e b AT iR AR AR RE IR . BGH A i 1Y
BRI T XRD AT B RS AT HERERAE , R
4% Bruker 2y H4E 7 D8-Advance & X Gtk AT
SHSCIRE S B AR ZH R
1.3 WIS F 5 RN

I 500 HARMETRWBEEE 25 A7) 40 g, i 120
HFRUET B ERR R 1.0 g, MRS . Bipkat e
sk 20 mL, FRRA51E FIN 4004R] £ B Rk
200 g, ZRLEIRAWAIEHEIA B 100 mm FEHEH
T 20 MPa J& 77 TR K 85 I Rb R B iR B
R LL 5 °C/min #)E THE 2 —E RE I
PRI, BEY R HG AR RIS LE A IR AR o X
W0 48 FE A7 9 B A AL B R ok A7 Ak, R
JSM-6700F #4475 414 Hi + i fl 45 (FE-SEM) WL
FEAFEAE W IO 35 o
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Fig.1 Thermal expansion curves of different composition
glass and corundum
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Fig.2 Effect of B2Os content on bending strength of
matrix glass
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B 3 ERHIHIE W2 fU4HEBE: (a) 14 T; (b) 792 T; (c) 898 T; (d) 1099 T
Fig.3 Characteristic temperatures of matrix W2 glass (a) 14 °C; (b) 792 °C; (c) 898 °C; (d) 1099 °C
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Tab.2 Bending strength and porosity of grinding wheel
samples sintered at different temperatures

Holding time/ Strength

Temperature/°C h /MPa Porosity/%
800 1 48.32 20.9
900 1 78.29 10.0
1000 1 90.65 8.8
1100 1 76.65 6.8
1200 1 66.86 13.2

HE 4 AT%0, BEEBLSIRE N TR, Dt
P B S E /N, #E 1000 °CARME 1 h J5, BD
AR S PLITHRE A 90.65 MPa, TfiifE 800 °C
B4 (D FE TSR (L 48.32 MPa, B besh
T M 800 °CHETFZ 1000 °C, WP HE B HTHIT 1
15, ARJRARE T S b2 B, AbRE BT o A B
/N, FE 1200 CCHELE T, APHE IR SR 3 I I PRI
Z 66.86 MPa.
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Fig.4 Bending strength of grinding wheels sintered at
different temperatures
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Fig.5 Porosity of grinding wheels sintered at
different temperatures
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Tab.3 Strength and porosity of grinding wheel samples
sintered at 1000 °C for different holding time

Sintering temperature Holding Bending

1 0,
°C time/h  strength/MPa Porosity/%
1000 0.5 78.59 9.6
1000 1.0 90.65 8.6
1000 2.0 94.37 7.6
1000 4.0 100.96 7.1
1000 8.0 94.63 8.6

120 -

100.96 MPa

100 - 90.65 Mpa >3] MP2 94.63 MPa
£ I _—T00 T —
S {7859 MPap=t
< 804 [ —
B 1
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5 60
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£ 404 05h| | 1h || 2h | | 4h oh
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= 20+

0

Holding time —— >

& 6 1000°CHR i 7 [5] e & B 61 £ BY 4 458 dm Y 58 FE
Fig.6 Bending strength of grinding wheel samples
sintered at 1000 °C for different holding time
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Fig.7 Porosity of grinding wheel samples sintered
at 1000 °C for different holding time
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Fig.8 XRD spectra of glass binders sintered
at different temperatures
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Fig.9 SEM images of grinding wheel cross section (a) 800 °C; (b) 1000 °C; (c) 1200 °C; (d) 800 °C
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Fig.10 Grinding wheel products prepared with the developed binder
(a) grinding wheel for gauge, (b) grinding wheel for guide

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



$40% F£o64 AEF %: IEMEASREREREEBESTNHR - 825 -
DONG X F, XIAO Z H, YI W M, et al
3 ?:clr: ‘VE} K20-B203-A1203-Si02 glass binder for corundum

(1) B203 QEXﬂ' KzO—NazO—CaO—B203—Si02 —Iyﬁti
B PT YT B R AR K, AR R W R H O
¥, 4 B0; BANE N 9%INt, BRISPUATIRE foK
73k 119.51 MPa,

(2) VATl 83 W ERbie 45 5700, BERS
KM BE PR S W B AP EE BB ORI, b iR
J£4 1000 °C . PRIGEATEIA 4 h i, AT 4708 B A
101.96 MPa YRR IAAE, 1035 T 2418 P &
W Ras AR, HA BT N .
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