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Su-cheol Sin and Gun-ik Jang
Department of Materials Engineering, Chungbuk National University San 48, Gesin-dong Cheongju, Chungbuk 360~-673

(199841 849 3 &, 19989 104 27 HFEFHE ¥#3)

%x 2  MCFC(Molten Carbonate Fuel Cell) 2Hg-252] 650°Col4] Ni 89 Creep ¥ 42 tigh HgA L F412]7)
Iz Ni-W (WC) S8AMEE 7|14A g$FHes Azstsdot. 7144 23kt 499 XRDEAZHY YayAzto] F7igo) oje}
Age] FAH HAAo] Hajso v]Y W3} Horls HAHE B} 472 12807C 9 FAEA7INA 10417} dstdn. 272
Al 8¢ dot-mapping ¥ TEM #4723 Ni-W AQol|4e) 23148 @it slA] ¢4gkert 0.1m o)518] Wol Ni 7jx|uioll m)Alsta
ZdsA 2 Ex=o] sy Ao R Jebdc}. olefitol nldlstm FUstA EEEH e WL u4708 @ EAgE a9 E Etod
Ni &2 7144 848 FAA4 Aoz 7=,

Abstract By the mechanical alloying method Ni-W(WC) composite materials were prepared to improve the
resistance for creep and sintering of Ni-anode at the operating temperature of 650°C. Amorphization was observed
from the XRD analysis of mechanically alloyed powder caused by the destruction of ordered crystals. Sintering was
performed at 1280°C for 10 hours in H, atmosphere. From the result of dot-mapping and TEM analysis the second
phase was not observed at Ni- W interface while W particles of less 0.1:m were distributed finely and uniformly in Ni
matrix. This finely and uniformly distributed W in Ni matrix is expected to enhance the mechanical properties of Ni-

anode through the dispersion and solid solution hardening mechanisms.
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Table 1. Properties of raw materials

A2
Ni W WC
A4
R2 A(T) 1453 3410 3173
4z (g/cm’) 8.90 19.3 15.8
Vicker 7=
2400
(Kg/mm?)
b4 A 4=(psi) 30 % 10° 56.5 x 10° 97 x 10®
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Fig. 1. Phase diagram of Ni- W system
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Fig. 2. X~ray diffraction (XRD) patterns of Nio sW,.« specimen
as a function of milling time
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Fig. 3. X-ray diffraction (XRD) patterns of Ni, sWC 7 specimen
in terms of milling time
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Fig. 4. Selected area diffraction (SAD) patterns of powder milled for 1h(a) and 80 hours(b).
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Fig. 5. Scanning electron microscaphy (SEM) images of Niv. «Wo . milled powders for as a function of milling time
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7ig. 6. X-ray diffraction (XRD) patterns of Nis éWCa . powder
nilled for 80 hours(a) and its sinterd body(b).
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Fig. 7. Aauger electron spectroscopy (AES) data taken from
the sintered body
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Fig. 8. Scanning electron microscophy (SEM) images of Ni,
WC, ; specimen
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Fig. 9. Dot- mapping image of Nio sWC, » specimen sinterd at 1280°C after milling for 80 hours
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Fig. 10. Transmission electron microscophy(TEM) image of Ni, ;sWC, ; specimen sinterd at 1280°C after milling for 80 hours

T ot
4.2 B

Ni-W(WC) B3HEdg VA-gI YR Az, &4
A% Ae obg3 22 AE ddct.

1) TEM3} XRDEA A7 ") 7te] $71ge] wet &
SAe) 27 AAY uAE) o] Fo] Fow 80417 HA
e AA e FEA o] A3 wEe] viA A} A
€ 29}

2) Ni-W (WC) B3 348 A¥sle 4248 Hx 29
A vehdwl WC Hazrt Allxia W33z} vepyg
AESEA A 2AAUe] Co] ¢A3] AlebAlA} 5L 1)
g E2AsHE Ao Yeldth WC 3=} Alebal dale
e Co) 273X £9171%9) Hoot Aty Ao o)A
71%3¢ 271z WEE Heg Rl

3) dot-mapping ¥4 A3 W(WC) 7 Ni 7|zl o]
Agtn FdsA 225 de Ao el

4) 272A¢ XRD9} TEM #4733 Ni-W(WC) Ald
o 4] EAbel o3t 2xMA-2 B-83] A= F] ghote}. x|k
ulAEta FYEA 22" WAre] Ni 712 WellA 7]A1A
Tl &%t 24 9 n87sE Bt 359 7)AA
EA4E AGEE A e g

U 2
¥ A7 19979s @34 100KWF Ay

MCFC 27349 o2 Sasigien ojo ZHAIE
Yk

=~ )

Ho
ok

. C. D. lacovangelo, Procdedings of the Symposium
on MCFC Technology, The Electrochem. Soc. Inc,
Vol, 84-13, 397-416, (1982)ctrochem. Soc., 133,
410(1986)

. D. L. Johnson, EPRI, EM-624 Projct 371-1
(March 1978)

. C. D. Iacovangelo, J. Electrochem. Soc., 133, 410
(1986}

. C. D. lacovangelo, ibid, 133, 280 (1986)

. M. Tackeuchi, H.Okada, 1990 Fuel Cell Seminar,
Coutesy Associates, Phoenix, Arizona, 231 (Nov.
1990}

. Y. Yamamasu, Proceeding of the International Fuel
Cell Conference, NEDO, Makuhari, Japan, 161
(1992)

. F. H. Froes and J. R. Pickens, J. Met, January 14
(1984)

. J. 8. Benjamin, Metall. Trans, October, 1(1970)
2943

. R.D. Shelleng, J. Met, January, (1989)32



