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Structure and Properties of Fe-29Ni1-17Co Alloy Manufactured
by Air Induction Melting and Electro-Slag Remelting
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Abstract

The structure and properties of Fe-29Ni-17Co alloy which had been melted using induction furnace in air atmosphere and than
electroslag-remelted were investigated. The oxygen content was reduced to 0.03% when the ingot was refined from 0.09~0.12%
of that air melted. The amounts of spheroidal oxides inclusions and gas porosities of ingot were markedly reduced by the ESR
process. CTE of ESR ingot contained small amount of oxides and porosities was found to be lower than that of AIM ingot, and

tensile properties of ESR ingot and plate were found to be superior than that of AIM ingot and plate.
(Received June 15,2002)

Key words : Fe-29Ni-17Co Alloy, KOVAR, Electro-Slag Remelting, CTE

1M B

ASTM F-152 ={#] 2] Fe-29Ni-17Co(Kovar)3t
2 BE AKEA A= (borosilicate hard glass)
o} AR A9 EAS VRl dEel I9H,
EZRAE, vo|e = g9 Z}i Ax T el 245,
Alepiat 55, JlFAle) G50 LB F el o] 45
AH1-5]. °] &g %JJH«] ANER)7} FHE AE
7142 % oWl IHIIFER] AxlE A MAH R
Kovar, Dilver, Nicoseal, Rodar, Telcoseals2| ©}of3t
AEHoz YAl - Il E I Q. T2y S| ¢
H=A), AAEAIANG, A EA 7)7] AR vy
ol AAE Hof ZHAA -“T—"ﬂd-ﬁ]/‘ih AAF Lz Ak
Ao} HAHS FHsla ) o}, YEaA)e] FAR)

o} &3] AZRIFoM A F-2E pilol] oES|aL glom,
53] AW Kovardha 48] 745 = AL &
Ho| AF3le] AF £YUsEL )= AA el

frel5ae ABEA GEHojofsr 33 EAL ¢
BAAT7) felet AL BAAEEA] o] T sl

o %3 ?_]_HJE'OI _&o]ﬁ}ii o]);al t;! 7].
}°=1°F g}, ofebd o)2ist fe]8-3-8- A
B A 4 HME 3 —MH ——Ho} A ¥
31=]7] dgell o8] Alejrlze] 3 w2 B-AE A
2 Az d47)zEeler & 4 alc}. ——,—ﬁl Kovardh#
2 Fe, Ni, Co 52 F8 F3UA o]9o] Mn, Si,
C, Al, Zr, Ti, P, S 5°] |3 it EEER
gl lom, o3t UI%H_LEL SYFEA, A
4 5 TReEAE AR FREH & ¢S F
' AR A QlH(14-5].

AA7HA] FelE-Ae AR AF FAEPL 83
W AL S A AAATE 5 e IFA
L8 F27E 2 FadA 2 AxEe &Y, 54
2o BME WAE 4= Qle= T)ee] de] EgEe] 2l
2] A8)7] wTeldh dubges A o A
7] 88 Al AV AA 2 D3 e)r} =il
dnbz o =y B33l ﬂl_ﬁ}ﬁl A2}, FE A

H SIS, 20dd o5, 34, 7% 39 éﬁe}ol
A E 4= 97 witell 2 AFAE Ad e A

of 3, gl

LX) Jo| =

ol alol st Al B -F3F4-(School of Materials Science and Engineering, Inha University)

"E-mail : mhkim@inha.ac.kr



AIM % ESRHe)] &lal] %8t Fe-29Ni-17CoqHEe] %2

Zehed o8 go] Aok wEhr ol9 ZHE FAIH-S
Asty] fsiMe ESRH# 22 Ee 83 £
TR Bl FEUAY kS 87H¢l BH
zA3s F87} Qv

JdAE=2 LA ALSYESRY AF F= L)
(VIMMH, A3 ok &3l (VARM, &2k=r} ol 8-
(PARM, AA}L ¥l 83(EBMM 53 Zo] -$-84do]
o B gaAE o 3ishrAde] Aleirt §eolst
3, 455453 L) ke E 8 E5=(S, P,
O, N %) % vH]ZEMAE 5 YL oA
4 glem, 715 A sMEAS AT ¢ 9l
S ¥t ole) 3’} AHPHo] rlgslvhe S5AE 7T
A2l eH6-11).

e B dFo|r= ESRES %3] ARglavt
Y E¥3 ¥4l o) B0 A|AH] sl
AHEA e AR FEA A 7ARGAE 2
3t A% Fe-29Ni-17Co3Ha-g 4k} 7ubslr) <8}
o, AIM % ESR¥el 2J3] Alx38 KOVAREFS| =
z) 9l Ag2g dslid).

r

2. d Y

25 kgfeke] Ty} = 88|25 AMsle] 40 mme
X 500 mm=7]2] BAF QINES 7| Adeel|A Al xs}
e}, o)w] A= pure-Fe(99.9%), pure-Ni(99.9%),
pure-Co(99.7%)s ALAAL F AFsl] AME3IAH-
oA AIMHLE AF3F 40 mmge] B4 QI E=
FALSEL] A AE $8le] AukS o]-838kd 37 mm¢
2 #H71(scalping) ¥ £FA AFOE ARSI S
™, CaF,-15A1,0,-15Ca02] AFdA EY2(flux)yEs Ak
23 S0kg 249 ESRAAE AMS-sle] ESRE 33}
o}, oldf] 831 F(Melting current)= 1500 A, ©]=}
Z9t(Secondary voltagey>- 35V, AS/F3H]E= 0.66,
L3455 S mm/ming. 3o, HA FHA 4T
@2 160 g/kgoldiet. H7] % S A&t A
HAIMA) 2 JHER Sl 7 8oz #)x3l
Al (ESRA] & 1200°Cel| M 44|71t 313} Az
(homogenizing) ¥, At HW UH7Fsted 4 mmX
40 mmX 120 mm 37}e] FALe 2 A|zbsign). ofed-e
APHE 460°CAlA 108 A F- 1 mnv7FR] 3§85 2.
o], ojuf WHIHELS 75%o|Art Axg AIMA U
ESRA: o]'d¥] (annealingyx2] 2 Aot F v]A|x3]

I e e A R B 2 - B L - —~ 161 -
AIM ESR
" [“Haroness - AlM
HRe - 100kg load. 1/16 inch steel ball -D-
tHv © 3000 load, 15sec dwelling time ;
-CTE: Scalping
10:C/min. to 800°C \
- Tenslie propertles : -D—
N B gl
Homogenizing Homogenizing |
Rolling L Rolling
iy - Tenslle properties : Il
,,,,,,,,,,, Jhebvrachaaring )
Plate . AL . Plate

Fig. 1. Experimental procedures.
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Table 1. Chemical composition of AIM and ESR ingot. (wt.%)

Ni Co C S Fe
AIM 31.15 17.93 0.006 0.005 Bal.
ESR 31.19 17.84 0.005 0.002 Bal.
KOVAR  29.00 17.00 0.020 - Bal.
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Fig. 2. Oxygen contents of AIM and ESR ingots.
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Fig. 3. Macrostructures of ingots; (a) air melted and
electroslag-remelted.
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Fig. 4. As-polished microstructure and the result of image
analysis for spheroidal phase in ingots.
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ig. 5. SEM/WDS analysis result for spheroidal phase.
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Fig. 6. Optical microstructures of ingots;
electroslag-remelted.

(a) air melted and (b)
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Fig. 7. XRD pattern of AIM and ESR ingots.
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