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Effect of hBN Content on Property and Microstructure of
SizN4-hBN Composite Ceramics

ZHANG Chang-Song, LIU Qiang, CHEN Wei

(College of Mechanical and Electrical Engineering, Shaanxi University of Science & Technology, Xi’an 710021, China)

Abstract: Si;N,-hBN composites were prepared using hot-press method with nano-scaled powder, the influence of
hBN content on density, mechanical properties, tribological properties, microstructure of Si;N,-hBN composites were
investigated. The density and mechanical properties of composites were measured by Archimedes method, three point
bending method and Vickers indentation method. The tribological properties of composites were measured by friction
and wear tester. The phase composition and microstructure of composites were analyzed and observed by XRD,
EDAX and SEM, LSCM. The results showed that with increase of hBN content the composites’ density gradually de-
creased, the composites’ porosity increased at first and then stable gradually, the composites’ mechanical performance
gradually decreased. The friction tests indicated that the tribological properties of Si;N,-hBN and GCrl5, with pair
under dry friction, increased at first and then decreased sharply with the increase of hBN content. The friction coeffi-
cient and wear coefficient decreased gradually when hBN content was less than 20%, and then increased sharply when

the hBN content was more than 20%. The friction coefficient reaches the lowest value of 0.31 when the hBN content

Wis B H: 2016-07-18; WEIfEMFSHH: 2016-10-03

EEWH : HEKARFHAIEE(51405278); BRIGRH R E 51 HE RIS 8358 (BI11-01); BRIGA FARRFASERIDE TR
T H (2015IM5242); i B4 RE K 26 B AR DU 1A 5 R T 2 S 56 3 T IO <62 (52201 5-088)
National Natural Science Foundation of China(51405278); Shaanxi University of Science and Technology Scientific
Research Foundation to introduce Dr.(BJ11-01); Shaanxi province natural science foundation research pro-
ject(2015JM5242); Open Research Subject of Key Laboratory of Special Material and Preparation Technology of In-
stitutes in Sichuan Higher Education (szjj2015-088)

TEEE N kE1976-), J, EIFF%. E-mail: liugiangdzyx@126.com



510 TS| R =

W32 %

was about 20%. The addition of hBN influenced the mechanical and tribological properties of Si;N,-hBN composites

through directly influenced its microstructure.
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Table 1 Physical and mechanical properties of SisN,-hBN composite ceramics by hot-pressed sintering

Number HBN/ Density  Relative density ~ Porosity  Bending strength ~ Vickers hardness  Fracture toughness
wt%  Agem™) 1% 1% /MPa /GPa /(MPa-m'?)
SNO 0 3.20 97.0 0.24 818 14.9 7.36
SNS 5 3.12 96.7 0.55 764 133 6.67
SN10 10 3.04 96.4 0.80 717 12.4 6.58
SN20 20 2.89 96.0 1.02 695 8.9 6.39
SN30 30 2.79 91.2 1.08 577 6.6 5.98

Bl 1 #RBeSE SisN,-hBN BURE ) i 2 11 SEM I
Corrosion surface morphologies of hot-pressed Si;N4-hBN specimens
(a) Pure SizN4(SE); (b) SisN4-20%hBN(BSE)

Fig. 1
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Table 2 Microareas elements of EDAX analysis of
pure SizN,4 ceramics
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Fig. 2 XRD patterns of Si;N4,-hBN ceramic composites with
different hBN contents
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Fig. 3  Fracture morphologies of Si3N4,-hBN ceramic composites(SEM)
(a) pure SizNy; (b) SizN4-5wt%hBN; (c) SizNg-10wt%hBN; (d) Si3Ns-20wt%hBN; (e) Si3Ns-30wt%hBN



530

K ER, 45 hBN 38 5] SisN,-hBN 5 A B & fE FIAMOT 45 44 1) 5% i 513

Friction coefficient

f=x)
=

L(b) B2 pin
| Disc

£
=] =]
T

ad
(=]
T T

=
T

Wear coefficient (<107, mm*N"-m™)
(=]
=

=
T

K4 SNO-SN30 L5 GCrl5 Mol F5E £ 1 ) J5E 5% DA K (a) A1 S 2 7 (b) 2 AL 1
Fig. 4 Change of friction coefficient (a) and wear coefficient (b) of SNO-SN30 and GCr15 with a pair of friction surface
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Fig. 5 Friction coefficient curves of SNO/GCr15 and SN20/GCrl15
with time variation
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specimens of SNO/GCrl15 with pair
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