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Effects of sintering parameters on properties of BeO ceramics

XU Bin, WANG Ri-chu, YU Kun, WAGN Xiao-feng, LI Min, YANG Jun

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The BeO ceramics were prepared by dry pressing moulding and sintering in H, atmosphere. The influence of
the different additives and sintering techniques on the microstructures and properties of BeO ceramics was studied by
X-ray diffraction (XRD) and scanning electronic microscope (SEM). The influence factors were analyzed by orthogonal
experiment. The results show that the thermal conductivity of the BeO ceramics with Fe,O; and MgO is the highest in all
studied ceramics. And the thermal conductivities in the ceramics increase with the increase of the sintering temperatures

and time. The effects of sintering temperatures on the relative densities and the thermal conductivities are obvious. The

highest thermal conductivity of BeO ceramics with Fe,03; and MgO in room-temperature reaches 186.3 W/ (m-K).
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Table 1 Additive content in BeO ceramics

Mass fraction/%

Sample No.
TiO, Fe,0; AlLO; MgO
1 0.25 0.25
2 0.25 0.25
3 0.25 0.25
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Table 2  Parameters of all testing levels in orthogonal
experiments
Holdi
Testing .. .. Sintering (.) ne Extra
Sintering additive .
level temperature/ ‘C factor
1 BeO-MgO-Fe,0; (A1) 1580(B1) 40(Cl) DI
2 BeO-MgO-AlL,O; (A2) 1630(B2) 80(C2) D2
3 BeO-ALO;-TiO, (A3) 1680(B3) 120(C3) D3
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T3 FHIN 4 ANRBRLE 3 MARFHZKCT FIIERS L
e R FRALE DN Al AKPFRBMER K, Hh
151.3 W/(mK), A2 7K Fid%, J 952 W/(m'K), %
F2 (5 D AR N AT 1RSS4 B o5 KB 5 B M 2 26) h
56.1; {ERedsilE B3 AKFRIMEE K, N 1517
W/(mK), Bl KFHEAL, A 104.9 W/(mK), HZEN
46.8; TELRIREIT] C3 AKTFM¥MEE K, A 1317
W/(mK), ClAKVIEAK, H 1149 W/(mK), HZEH
16.8; fEM W FE D2 K VB MEEK, K 132
W/(mK), DI ZKVIIEAL, K 116.4 W/(mK), HZEH
15.6. Keah 80 AR 4 Bhin) A3 KV I¥fiEK, A
0916, A2 /KL, b 0.896, % 0.02; fEke
ST B3 AP IIIMERK, T 0.907, Bl K5
ik, 4 0.896, W4 0.011; ZE{RIEISIA] C3 7K P11
PIERK, 80913, Cl KIS, 4 0.894, 7%=

Table 3 Experimental results and analysis of orthogonal experiments

Sample Sinte.:r.ing Sintering quding Extra factor Thermal cczllldufltivity/ Relative density/
No. additive temperature time (W-m K) %
1 Al Bl Cl D1 1259 0.8678
2 Al B2 C2 D2 141.7 0.9186
3 Al B3 C3 D3 186.3 0.9058
4 A2 Bl C2 D3 66.8 0.8829
5 A2 B2 C3 Dl 86.6 0.8951
6 A2 B3 Cl1 D2 1323 09114
7 A3 Bl C3 D2 122.1 0.9384
8 A3 B2 C1 D3 115.2 0.9067
9 A3 B3 C2 D1 136.5 0.9028
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Fig.1 Effects of factors on thermal conductivities: (a) Sintering additive; (b) Sintering temperature; (c) Time
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Fig.2 Effects of factors on density: (a) Sintering additive; (b) Sintering temperature; (c) Holding time
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Fig.3 SEM images of fractures of sample Al in different sintering temperatures: (a) 1 580 C, 120 min; (b) 1 630 C, 120 min;

(c) 1 680 C, 120 min
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Fig.4 SEM images of fractures of sample Al in different holding time: (a) 40 min, 1 680 ‘C; (b) 80 min, 1 680 C; (c¢) 120 min,

1680 C
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