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Dip-coating of Mo(Si, Al), on Mo with an Al-Si Melt

Katsuyuki Y anacmara, Toshio Maruyama and Kazuhivo Nacata

Synopsis :

The formation of intermetallic compound of Mo(Si, Al), on molybdenum for a protective coating of high temperature

oxidation was examined by dip-coating technique using Al-Si liquid which was saturated with Si at the temperature
range from 1000K to 1200K. The composition of Mo(Si, Al), phase is fixed at Mo(Sigss, Alo1s).. The growth kinetics
is governed by the interface reaction between Mo and Mo(Si, Al),. The other intermetallic compound is not observed,
whose formation is expected from the phase diagram of the Mo-Si-Al system. The Mo(Si, Al), formed on Mo is dense
and has an excellent adherence to Mo. The layer of Mo(Si, Al), on Mo-wire cracks perpendicular to Mo-Mo(Si, Al),
interface, and forms radially. Mo(Si, Al), forms in layer structure on Mo-plate. The activation energy of formation of

Mo(Si, AD, is 180 kJmol~".

Key words : Mo(Si, Al), ; dip-coating ; Al-Si melt ; interface reaction ; protective coating ; activation energy.

Tl

1. &

FHR MR DB RIZ BB O L 3 v F— RO ER X %
DAL LT, EFEOHZEM T L CFHE RO
CLHRAEFEA SN T 2BASOMEEETH 5 #I1300K 2
A BRERTHEHTAE L REMEOHREPH I T 5,
B, RIEFABRPETIARLED LT I v 2 2R/ME
DOIRACET 2R ITbN T w59, ZOBMESKEM
BREDHTERHET S TOROUEN»6F L 2 kil
ERTHBEYVITTY, BIPRIRTFTURENHELL
n5»%, 2o OERIZMS0KLLETEA LY L ¢ k&b
UG THMTHEHT A LR TS, ZODEMA
ERBOMAILETLHETH AT, H 5 IdRKm CHER LM
HENDa—7 4 Y ZTEDOEKI & - TV 5,1800KLL LR
RV OBCMEFEHAPT COEHE B L LIcSRAME
LLT, SRSEERBO 7y At 7 v It G L # 2
Lis, Z4sDERBMEOEEMBILEOmER, F*
W22V AT IFREOREEBICEEYERS TS
ity vERIND,

Y ITF-2 ) ar-TI=a—2R08RBELAW
Mo (Si, AD),i%, K& H iz v T2000KLL FO &R 3 THE R
2B LIE R BT 3 2 L D Kisly L 29 FH 69900 & b s
3NTVv3, 27cMo(Si, AD,DEEIIK 6gcm3TH Y,
BAREDENL VNS, BASKEDIECkOGBHET

VA R TR 2 A IR AR 20 TR S L MBI T A B,
Lo L, Mo(Si, Al i3 &IBRLaM & R <,
THRCHHINABIRBRESCIAREYFEL LN
Bo %72, Mo(Si, Al),i%, MoSi, & RIS - Rk L L TD
IS, H 5 v itMoZs £ ~Oiitfgfba—~5 4 > 2 E LTO
SHDEL LR B,

Pek, EESEBLCT MR a—F 42T 5
BE LT, AIREZ HGINDRMoDF 4 v 7L & 5
NbAL®M35 & Mo, Al "D AR AL S T\~ 5, Fig. 1 i<

mC22+c40
+MoAl4

MoAl4

MoAl4+c40
+Al(liq.)

/)

N\

4
// C40+Alliq. 48 R
d 1 i | L

Al(Qliq.)+MoAl4

at. %

Fig. 1. Tentative phase diagram of Mo-Si-Al sys-
tem at 1323K.

SERK 547 HI9B 24T PR 5 4108 8 B2 (Received on July 19, 1993 ; Accepted on Oct. 8, 1993)
* I TEKFKR¥EAE (Graduate Student, Tokyo Institute of Technology, 2-12-1 Ookayama Meguro-ku Tokyo 152)
* 2 WE TEKR¥ T (Faculty of Engineering, Tokyo Institute of Technology)



S LRI L W IRBE SN T 51323K 231 5 Mo-Al-Si=Jt
FRRERZRT, 2O RREXC L 5 L, SizfafL e
Al-SigifR Iz Mo#i2 3T 2 L2 & b Mo(Si, AD MY AT
22 LT Mans, Ly LMo(Si, Al),-Si-Al(lig) D=
FAFEAFREIR - B 5 Mo (Si, AD ,DMBIIFEE 3 LT w78y,

ABFZETI, Si% ML 7 Al-SigiE % A, 74 v 7k
& b Moffids & Mot EizMo(Si, AD),#AKL, 20D
I 25 HTT 5 2 L& b Mo(Si, Al) ,-Si-Al(lig.) D =4H
HFFERDOMo(Si, AD, OB EHREL. % 7cMo(Si,
AD, DERBEEZFH< 2 OREEELXYH L »ic LI,

2. RER5E

FEHI Mot (/M2 1 mm, #iF£99.9mass%), ¥ & Mo
B (#10<10X 1 mm, #i99.9mass%) %72, Bk
EMo#r K (M99 . 9mass %) , SikF R (#iE£99.999mass %) ,
& AR (RE99.9mass%) % Al-SiJjCRIKKEX %
b LizTable 1 (ORTHIARA LI

Fig. 2 (- EEREBE M 2 RT . Mol & Motk 7 v I F

BOBOIFCAN, 2D E FIEDRIATIRA L 72 Mo,
Si, ®& FAEKZ AN, 54 MRO—mAETICA
iz, B X A MO OB/ e G 512D L5 A
MEHEPEZIL, —EAr-5 BH A TES LK, B
FEZEi2 L, 1000K, ¥ & CF1080K 2 hn#h L 72, 1200K iz 3w

Table 1. Chemical composition of liquid in the
Mo-Si-Al system.

Nominal (at.2)
Temperature
Al Si Mo

1000 K 70 27 3
1080 K 60 37 3
1200 K 52 55 3
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Al203 tube

SiC heater

Mo,Si and Al liquid
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Fig. 2. Apparatus for dip-coating.
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(a) 1080 K, 14.4 ks

(b) 1080 K, 180 ks

Mo wire

Mo plate

() 1200 K, 28.8 ks

Fig. 3. Cross section of the samples, A: Mo, B: Mo(Si, Al), and C: Al-Si liquid.
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Fig. 4. Cross section and composition profiles in the
product layer on Mo-wire dipped at 1080K
for 72 ks.
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