Journal of the Korean Ceramic Society
Vol. 34, No. 11 pp.1165~117%, 1997.

SHS 2A0l| ol Il BSZHE ZrB, M2t AHZE

A A - ZIAHE - O - ISR - 2718
g Fr R Fes
*(F) g=uiE sled s
(1997+3 o4 19d A=)

Fabrication of ZrB, Ceramics for Thermocouple Protective
Tubes by SHS Process

Cheol Sang Kwak, Sang Bae Kim*, Yoon Bok Lee,
Hong Chae Park and Ki Dong Oh
Dept. of Inorganmic Mater. Eng., Pusan Nat] Univ.
*R&D Center, Korea Refractories Co., Lid.
(Received September 19, 1997)

2 %

Zr0s, BO3, MeZ 2B 2 ARRsle] 434l 28l el asnss BAstdn). d48dE 58 34
9 = Faavokastimiadgs] BY7b 1285019tk TRl MpOs 1M HCIE9 2 Z 907,
5a13ke]4} AH A FapH og AAE ¢ gk FAHE gy ghEele o] 9 0.86—-1.42
wt%el9 T, o1 8 TR Ls] AFUAL 472 ume|Fr) AR EAZ NifrS 3715 A5-20 N CE BN EA
Al ZrB, A3 27 27060 a 7.5wt%(14NE1.00) Y 239 o) 2958 04 3%}, o] A% 2EA
o] AR A2 7B o, A2 e Bzt 9 A 27k 300 MPa, 2000 kg/mm’ el 71Tk

ABSTRACT

ZrB, powders were prepared from a muxture of ZrQd; B.O; and Mg by self-propagating high temperalure
synthesis method. The combustion product was successfully obtained from a mixture of ZrOB,0;:Mg=1:2:8.5
molar ratio. By-product, MgO was effectively removed by leaching with 1M HCI solution at 90°C for gver
Shours. After leaching, the Mg content was 0.86~1.42 wt%, and the mean particle size was 4.72 um. The ad-
dition of 7.5 wt%(14Ni:1.0C) as a sintering aid greatly densified ZrB, bodies compared with that of only Ni.
The ZrB, sintered bodies containing 7.5 wt%(14Ns:1.0C) was 94.5% of the theoretical density. In this case,
ZrB, existed as a major phase and had a bend strength of 300 MPa and a vickers hardness of 2000 kg/mm®.

Key words : ZrB, powders, Self propagating high temperature synthesis, Combustion producis, Acid treafinent,
Densification, Bend strength, Vickers hardness
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Fig. 1. Diagrammatic representation of enthalpy
change and enthalpy of reactants and products
with temperature.
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Fig. 2. DTA curve of ZrQ,-B0s-Mg mixed powders.
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Fig. 3. XRD patterns of the combustion products with
different By0y contents in ZrQ, : Mg=1:8(molar
ratio} (a) 1.2, (b) 1.5, (¢) 1.8 and (d)} 2.0
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Fig. 9. Variation of relative density with carbon
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Fig. 10. XRD pattern of the sintered ZrB, with the
addition of 7.5 wt%(14N:1.0C)
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