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Effects of Th,O3; doping on microstructures and
properties of alumina arc tube
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Abstract: The effect of Tb,03 doping with different concentrations on the microstructures and mechanical properties of
alumina arc tube was investigated under different sintering temperatures, and the influence of CaO doping alumina arc
tube was also investigated for comparison. The results show that, contrasting to the coarse grain size and uniform
microstructures of the alumina arc tube doped with CaO, heavy rare-earth Tb,0; doping can decrease the grain size and
enhance densification effectively. At relative lower sintering temperature, Tb,O; doping can further eliminate the
abnormal grain growth and improve the microstructure homogeneity and mechanical properties of transparent alumina
arc tube.
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Table 1

fraction, %)

Chemical doping compounds and contents(mass

Sample MgO CaO Tb,04
C 0.02 0.005
T1 0.02 0.005
T2 0.02 0.010
T3 0.02 0.020
T4 0.02 0.005
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Table 2 Relative density of sintered alumina tubes

Sample Relative density/%
T4 99.5+0.4
T1 99.5+04
T2 99.1+0.2
T3 98.6+0.4
C 99.440.3

T4 is sintering sample at 1 760 C
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Fig.1 Alumina arc tubes: (a) SampleT4; (b) Sample C

fiE, R b PRIIORL I ST 100 pm, 170 (A0
ANE] 10 pm oA, AHANPRL R S) EU A #EIE 10. CaO [
R RN AR AR IR T A R AR K.t CaO 4y
KA, SEEASE SR E KSR, KoK
(RRTORE SRR AR, R i A A ok SRR B TR
HALBR P, Altay SSUWFSURIL: A6 2BE R, Y
Ca” B T B AIRIE /T 3 atom/nm® I, ks S 254K
R ELIBRL RS 3550 5 24 Ca®' B FIRBELE i it B i
4.5~8.0 atom/nm’ I}, 2 FEEAMA R RE K. &
WFFEF,  FE S AR 5 2500 2 AR, kL2 TR 11
FHAKATH, B M. MENHMAR S,

AR P BT A B R A L. Bae 2RISR
: MgO BES ] CaO 78 5 At A T0 5 1 40 A7 1A
P, S EOR Ca BT INAMEISA), Cat T
HEpe s Ja IR A AL S A HERS

B To0; AR R TEA 5554 CaO
MIRES AR (B 2(0)), EAHRI 4528 & R T 244
T, B4 To,05 M ASRLRT B BN T48 5% CaO F A di
Kis MBIKIE Sy 0.005%IH, B e SR moRe: 145 )
S22 30 pum,  BHOE 2R E B0 1 S 2 TR SRR
B HAT WL LA B ) SRR A S AR B
TbyO5 BN, ARG EEKK, B4R
TRURE 2 T () ST e A T, 6 A Sl o e o 50 T 2
HWAERL: 1 TbyO; BAIKFEHE mF] 0.02% 0, 44
MRIURE T 46 S0 AR A, 380 0K El 1 2B A % ) S
HESR . TR AR 2 WA, AE3R 0y dki
Fke TR 1 0 S8 INARABEAE Ay [ B, R AR A AL 2
VEZ [ /S AL B T L SR N 30 B8R B A2 1 3 (L B
2(c))o MEIRIESB A Th0; I, fEmE T Tb-Mg-Al
AN R GAT TR A A R, BRI T4
AR S L BRRE, Rl a1 S O AR AL
A KRR A ALY HOE R, ALV LE oL N 8 .
L2 AR AL N T B U, BRAR T AU
PEMIE LR . WAERIRIMIESE, & Tb,0; Bk
WP A AR 135 O JE LA IR A S G A

B2 Syl SEM &

Fig.2 SEM images of alumina arc tubes: (a) Sample C; (b) Sample T1; (c) Sample T3; (d) Sample T4
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Fig.3 SEM images of fracture surface of alumina arc tubes: (a) Sample C; (b) Sample T1; (c) Sample T3; (d) Sample T4
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Fig.4 Stress—strain curves of crushing Al,O; tubes: (a)

Sample T4; (b) Sample T1; (c) Sample T2; (d) Sample C
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