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Fig.1 XRD patterns of Gdo1Ceo9Bs polycrystalline sintered at

different temperatures
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Fig.2 XRD patterns of Gd,Cey..Bs polycrystalline sintered at
1550 'C
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Table 1 Density of GdxCe;.xBg polycrystalline sintered at

1550 C
Samole Theory density  Actual density  Relative
P Ig<m?® /g cm’® density/%
CeBs 4.800 4.435 924
Gdo.1Ce0.9Bs 4.850 4.469 92.1
Gdo.2Ceo.5Bs 4.901 4.503 91.9
Gdo.3Ce0.7Bs 4.951 4.556 92.0
Gdo.4Ceo.6Bs 5.001 4.578 91.5
GdBsg 5.303 4.868 91.8
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Fig.3 Vickers hardness curves of GdyCe;«Bs polycrystalline as a

function of Ce content



12 3 B S : Gd 15 7% CeBe 25 BH AR KK 1) 5 S P g * 3269 ¢
G152 FEx=0.10 , Gdo 1Ceo oBeHe M 7E [7 46 1 F i
100} Zac o 64.Cov.8, 31 137 % B 5 1455.4 Alom?, FLEE4 KVHLIE F %% 5 i
S ey 4 1510157 Alom?, 5 i I 3 921,94 Alem?,

ER] P 3K U D3 2495 2 Gl T DA 7 9 M M 1 2 S
g / ST TR I, R bk s sk B e
z BT KA TR, R E A AR (D WL

% o} / B A B PR RS T, 2R
T e — @eszln[Asz (1)
100 200 300 400 500 Jo

Testing Temperature/ C R, PN R T KOABUR 25 5, U 98,62
| 4 GdCerBeble s 1 v BEL 2 i 1 BRI FE 142 £ 0 e X10° eVIK; ANESHEL BU19.1A/ cm® KA johE

Fig.4 Electrical resistivity curves of GdyCe;«Bs as a function of

testing temperature
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Preparation and Properties of the CeBs Base Cathode Material with Gd Doping

Liang Chaolong®, Zhang Xin', Liu Hongliang®, Zhang Fanxing®, Wang Yang', Zheng Liang®, Zhang Jiuxing™ ?
(1. Key Laboratory of Advanced Functional Materials, Ministry of Education, Beijing University of Technology, Beijing 100124, China)
(2. Hefei University of Technology, Hefei 230009, China)

Abstract: GdBgand CeBg were used as raw materials, and hexaborides GdxCe;xBs (x=0.0~1.0) bulk materials were prepared by spark
plasma sintering (SPS). The effects of Gd doping on the phase composition, the mechanical properties, the resistivity and the thermionic
emission properties of the CeBg base material were studied. The results show that high density GdCe1.xBs single-phase block material can
be obtained with the sintering parameters including the temperature 1550 °C, the pressure 50 MPa and holding time 5 min. And the Vickers
hardness of the sintered samples can reach 24.02 GPa. The thermionic emission properties results show that the proper amount of Gd
doping can significantly improve the electron emission properties of bulk materials. Gdo.1Ceo.9Bs composition block has the best thermal
emission properties; its emission current density is 101.57 A/cm?, the zero field current density is 21.94 A/lcm?, and the average effective
work function is 2.34 eV under the applied voltage condition of 4 kV at 1600 °C, which are better than those of GdBg and CeBg block
samples under the same conditions.
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