218

ISSN 1225-8024(Print)
ISSN 2288-8403(Online)

Ot HH G OO A|
J. Kor. Inst. Surf. Eng.
Vol. 48, No. 5, 2015.

http://dx.doi.org/10.5695/JKISE.2015.48.5.218

Development of a Metal Cladding with Protective SiC Composites
and the Characteristics on High temperature Oxidation

Seonho Noh?® Dong-hee Lee®, Kwangheon Park®

®Korea Atomic Energy Research Institute, 989-111 Daedeokdaero, Yuseung-gu, Daejon 34057, Korea
®Department of Nuclear Engineering, Kyung Hee University, Yongin 17104, Korea

(Received August 28, 2015 ; revised October 12, 2015 ; accepted October 13, 2015)

Abstract

The goal of this study is to investigate a metal cladding that contains SiC composites as a protective layer
and analysis the characteristics of the specimens on high temperature oxidation To make SiC composites,
the current process needs a high temperature (about 1100°C) for the infiltration of fixing materials such as
SiC. To improve this situation, we need a low temperature process. In this study, we developed a low tem-
perature process for making SiC composites on the metal layer, and we have made two kinds: cladding
with protective SiC composites made by polycarbosilane(PCS), and a PCS filling method using supercritical
carbon dioxide. A corrosion test at 1200°C in a mixed steam and Ar atmosphere was performed on these
specimens. The result show that the cladding with protective SiC composites have excellent oxidation supr-
ression rates. This study can be said to have developed new metal cladding with enhanced durability by
using SiC composite as protective films of metal cladding instead of simple coating film.

Keywords : Zry-4, cladding, coating, SiC coatfing
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Table 1. Chemical composition of Zry-4

Zr Nb Sn Fe Cr
(Wt%) | (Wt%) | (Wt%) | (Wt%) | (wt%)

Zry-4 bal. - 1.35 0.2 0.1
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Fig. 1. Appearance of the specimen.
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Fig. 2. Chemical structure of HPCS.
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Fig. 3. Chemical structure of SiC fiber.
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Fig. 4. Basic principle of manufacturing ceramics from
polymer precursors.
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Fig. 6. The curve of PCS solubility in supercritical
carbon dioxide measured at 40°C.
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Fig. 10. Views of cross sections of Zry4 cladding
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Metal part

Fig. 14. A photo of an oxide film of a specimen with oneline thickness SiCy/SiC composite protective film manufactured
with PCS coating and supercritical carbon dioxide after oxidation for 10minutes at 1200°C.

Fig. 15. A photo of an oxide film of a specimen with a four-line thickness SiC/SiC composite protective films
manufactured with PCS coating and supercritical carbon dioxide after oxidation for 10minutes at 1200°C.
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Metal part

Fig. 16. A photo of an oxide film of a specimen with one-line thickness SiC/SiC composite protective films
manufactured with PCS coating and two supercritical carbon dioxide filling after oxidation at 1200°C for

10 min.

Fiber part

Metal part

Fig. 17. A photo of an oxide film of a specimen with 4 line thickness SiC{/SiC composite protective films manufactured
with PCS coating and two times of supercritical carbon dioxide filling after oxidation at 1200°C for 10 min.

Table 2. Summary of the result
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Summary of major results
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o] a2 @o| 218}E YA ¥H(136 um), B3 o] Az 1% o
RE AElut T 7} B35 hdlE AL B S
Atk 1E FAE SIiC/SiC A B5ut ol e
v 5-#o Abse FA| 7 BSet H}\‘C 57 4ks}
o FA19] 20% olstE UERY, 4% F79] EgH)
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Houta Aol F5e 12 jksA €S 7R A B3HE 7 Ane e FRlsinh 59
ROz Helth SiC/SiC H¢A Boure 4kst JA|go] ufg- -
TFoltte AL stk (HHEF 20%c18). 5
5.4. N2LSAEAR0f AfellA Sic71de] Fxle] & HFE Akst oA
B3up A5t A S = o] 93Xt 53] SiC fiber EAE vl
ESE e Al Abste =)/ ol 7]Fe] glo] 2 YA oF & st S
EEgls AR sbstet FA) S Zte Z0E HAY 2 A3 S8 F2Ag
Ao AME= T FEo g e AEEA Y
PCSE RFESIC/SIC H¢HA| Hot o5ae ¥ ggo] 75 & Zo=E oA, Foo= dAH
JHor EFAE wE7] A ¥l Ao WL HAR A B ARG 2T X240
714Y SiCe AH4E v e HEE FE ol Aol YA AtE Fastaal st
. 1% T 452 FA BT Ak A&
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