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ABSTRACT The effects of Mn and Co additions up to 0.6 and 2.0 wt% respectively and the
amount of cold-rolled reduction on the thermal expansion coefficient (TEC) of powder rolled Fe-Ni
Invar strips were investigated. The compacted strips were sintered, homogenized and cold-rolled
to the final thickness of 0.8 mm, 0.65 mm and 0.4 mm. All the strips reached full density except
the case of 0.8 mm sample which has a very few porosities. The interstitials which are well known
to increase TEC were minimized to the level of 10 ppm C, 5 and N, O by the processing. TEC
was found to decrease by increasing the cold reduction. The Mn content had little effect on the
TEC. But in Fe-Ni-Co system, TEC decreased with Co content up to 0.4 wt% and then increased,
yielding the minimum value of 0.2X107%C at 04 wt% Co. This value is much lower than that
of commercial Invar product. Such effect of Co is considered to be related with the maxiumum
spontaneous-magnetostriction effect.
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Table 1. Cold rolling and annealing processes after
homogenizing
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Fig. 1. Schematic diagram for measurement method
of thermal expansion coefficient and T,

o] B= EPMA(Model: Noran Series 2)= 5009 2]
Aup F 2 bl 4] Hod 2 FaAxaA] <F 103) o] 4
AR BAL palale], zF o] o) W7 10%
ool Aoz Qg FAs}t A2 HE
A7} 0.8 mm, 0.65 mm, 04 mm>} ¥H%ZE 25kA] <
AR Yz ghed-g FYaiglen o FAL & 15
7},

Hulefed FAo| aleiM e Wzl ddF FULE
9] Bz ofsteks vl& 2A 3] fgk diH<
53 °]31°“ W7k ol F EAgle oA dd ¥
B g FES AAE F-e] L Fo4
HAek 7 FAEE izl AldHAM= A=A
HE 2 Am vl Bk 8¢ S, N, 0)

Jekoich #E PR WA A
2} TiE SAsch o)) A4 Alpee 2% ghd
FAE & 3mm, Ho] 10mm= 7pF3fe] L3
W3 Z37](Dilatometer, Model: Adamel Lhoma-
rgy DT1000)ell4) AF23E] 400C7}H3A) 5°C/mir19-]

FLEEE 23 25 vs A FHo2HE
b7} 130T Apele] AFAZ F-shodeh EF 4
geiy 0.65mm T AP HF AEAHYUFE
FePsted £F Aleleb qtad Atele] TECE w®laLst
gek Tl Afe 94 X vs e FAo M
A& D& FAd 2g 7| &7 mAFHoE
FAsloledl, ol 7 AJHEe] A eaE F
x3h317] fated mE EA-e )l A£32 50

T2} 150C, o2& 300T e 400T2) dle)eld L

d) es 2nd rolled , 2100, 0.65T

" o) nstaul lled, R100, 04T

Fig. 2. The optical micrographs of Fe-36Ni0.4Mn al-
loy with cold rolling process.
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Fig. 3. The optical micrographs of etched invar alloy
with cold rolling process.
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Fig. 4. Relative density according to each process,
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