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Effects of Carbon Addition in High Strength Invar Alloy for Transmission Line

Bong-Seo Kim. Kyung-Jae Yoo, Hee-Woong Lee, Byung-Geol Kim
Korea Electrotechnology Research Institute

Abstract - To study invar alloy as a core

material for large ampacity over-head
transmission line which have high strength and
coefficient

low thermal expansion

simultaneously, thermal expansion coefficient,

physical properties and hardness of
Fe-Ni-Co-xC alloy have been studied. It is
necessary that invar alloy possess low thermal
expansion coefficient and high strength for
increased capacity over-head transmission line.
In this paper, we tried to find out the effect of
carbon addition related with mechanical and
It was found that the

thermal expansion coefficient and hardness

physical properties.
were increased with carbon addition for whole

composition range but the saturation
magnetization was decreased except for the

range of 0.1~0.4%C
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Fig. 2 Varation of thermal expansion coefficient

with carbon content

Fig. 3 Contour line of a in Fe-Ni-Co alloy
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Fig. 4 Variation of magnetic saturation with carbon
content
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Fig. 5 Variation of hardness with carbon content

Fig. felle @49 FH7lgd wg ZA=x9 ¥stg v
B Aoz &yld @it ANEA g 24& Nig
ko] Wold a7t 0.1% B2 ARG ¥ =
A vEbgAir, dwRow i o] ZUbEA H9
gart EZ 2 Fe-Ni-Co ZAzld dyg¥oz né
A ol mE&As o8l A=sh FEEHA Ed o
AL ¢ & %ol & 0.5% 4N F43 F
izt 0.5% <149 A e @A Fgs ¢
4 3t olA L Fe-Ni-Co AHE AoM gio A4
ol 0.5% #T& VIR A dux 4o a4l
+& vehin ith

(a) (b

Fig. 6 Microstructure of Fe-30Ni-12.5Co-xC
(a) 0%C (b) 1.5%C
Fig. 69l &8 #HssA g& =43 1.5%
ke Algel ol 244 dehd Aoz 394

T
!

2 232 Jdehi3 ok

Nl

4.8 £

AdAE EA L #ASEM A= B4 MHe
Fe-30%Ni-12.5%Co 394 #¥8< @22 Hrislg
AFax Lot 23 §39 €43 A5 ¢ 9
223 BEAS 238 A% 959 2& 3A9E Qi
(1) g9 #Hrtgol Sde] wa 9% Ase &
7hatd ot
(2) 23 28 ge @29 H/Fgd el 0.1~0.4%
A e F7hettrl, 0.5% ol el e A% gasido.
(3) @3 Ase XIAFe] Wsle FA7 dm,
Fe-Ni-Co-C @A E gh9 %ol 04%, 1.0%
24 B2A o BHoz ¥agy.

(4) &xe ¥ bt AxE 0.4%7MA= FA8A &
bttt 0.5% o9 AN e gutetd Hsbskd
.

(1) C. E. Guillaume, Compt. Rend. Acad. Sci.

Paris, 124, p.1515, 1897

(2] H. Matsumoto, Sci. Rep. Tohoku Imp.

Univ., 20 p.101, 1931

[3} H. Maruyama, J. Phys. Soc. Jpn, 55, 2834,

1986

(41 B. D. Cullity, "Introduction to Magnetic

Materials”, Addision-Wesley Publishing Co.

1972

(5] M. Hatate, H. Sumimoto, K. Nakamura,

Japan Inst. Metals, Vol. 54, No. 9,

p.1036-1040, 1990

[6]. REAH— : £W#, 29, 1989, 16

[7]. D. D. Johnson, F. J. Pinski, J. B. Stauton, B. L.
Gyorffy, G. M. Stocks : Physical Metallurgy of
Controlled Expansion Invar-Type Alloys, Kenneth
C. Russel, Darrel F. Smith, TMS, 1989, p4.

8. ¥ &, vty AdHF FRARY A% L ¥E
A, KBReBEgEd, 128 23, pp245~250,
1999.

[9]. K. Sato, T. Ohno, Y. Masugata, N. Shimada, H.
Shiga “"REHSMAFSGREEAFESSR", BLELR
i, Vol 12, 1996, p.49

[10]. M. Hatate, H. Sumimoto, K. Nakamura “Influence
of Carbon Linecar Thermal
Expansion Coefficient in Low Thermal Expansion
Fe-Ni-C alloys”, HA®BEEK, Vol 54, No. 9,
1990, p.1036-1040

and Nickel on

-1601 -



