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" The:present:invention ‘relates to measuring.instruments

- of the magnetic:type: and, more "particularly; to tempera-

ture responsive elements comprised of special nickel-iron

alloys which are. capable.of compensating for errors in
are sub]eeted to variations in temuerature

As is -well known to. those .skilled in the art, certaln

magnetic nickel<ifon alloys are particularly: useful in

~making :indicating - instruments, such' as magnetic. speed-

: ometers; almost: completely .independent of variationsv- ;in

-=temperature-over-an.-unusually-wide range of tempera-

-tures. -‘These~alloys:generally: contain: about .29%  to
about 31% nickel and usually much smaller amounts of
chromijum. They. also always contain small amounts of
.carbon and silicon. * “The alloys possess a neganve tem-
perature coefficiént 0f rhagnetic permeability that is sub-

-stantially-constant over arange-of temperature below the.

~Curie-point;ithis range usually. being. of the order of 180°
‘F. . "TFhe.martensitic-transformation. temperature, i.e., the

-.temperature -at->which .there..is..a. phase. change. from_
«-gamma- to-alpha, may be within or below.this range. . In
. practice; the specifications-of: such alloys. require. a. given-

s:Curie temperature.and-a:low-martensitic. transformation
demperature.

However;-in-the: manufacture .of. these -alloys cons1d-
werable difficulty.-is: encountered..in: -producing -alloys..of
:that is. to-say, the- Curie point
~varies-considerably :from-one-heat to-another, so that an
- alloy-which:should meet:the required specification fails to
ido’ so. !-Moreover,- the:martensitic- transformation.-tem-

perature often waries. from- heat -to--heat. -When :the

~.1transformations temperature ‘exceeds .that- required.by a -

partleular specification;:the: desired high -permeability.of
sthe- alloys rat-low-temperatures- is -irreversibly reduced
~when-the alloy.-is. inadvertently~cooled, - during..service,
~below; the::martensitic: transformation temperature,- thus
Jmpamngfthe effectiveness -of  the : measuring instrument:

+I-accordance-with the: present.invention,. it has now

been‘ found that the-irregularities. in: the- properties: of .the

»alloys-heretofore-employed are-largely - caused by varia-

“tions inthe..carbem and -silicon contents,: particularly.<in -

-the-former. .Carbon -has commenly:been-regarded.as an

- glement.mecessarily- present and-harmless in amounts up

tonsay,°0.25%. -:Indeed:the carbon content-of the. alloys

-«normaly:-used -is-about 0.2%; though it.may.vary. from
“ithis-by. amounts-which . have. been considered. negligible

= but-whichs are-in-fact-important. The. silicon-content- of
--the-alloys:has-also.commenly: been about. 0.2%.

.While-having-discovered.the importance-of minor vari-
atrons in-thexcarbon and:.silicon -contents of -the -afore-

_described =prior..art alloys,. to minimize these variations 6‘5'5

..and. overcome. the. dlsadvantages caused .thereby..are, in
practlee, difficult, - The carbon -content,.as. will be. appre-
-ciated. by. ,those, skilled..in the. art,.is. difficult .to. control
. within’ narrow.limits;. particularly. if the.alloysis. made by
.melting, Jf.the carbon. content is. merely reduced,: the
martensme transformation. .temperature .is.raised, so.that
“'the “alloy irrevefsibly loses its high permeability if ex-

';.'32 '

.posed to.the low. temperatures to. which it.is. often liable
-to. be suhjected in use..
.is reduced, in:order.-once more -to. lowerthe: transforma-

LIf.inturnthe. propornon of iron

~tion temperature, the proportlon of .nickel.is-automatical-
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-ly increased, which. causes an increase of the Curie, point, -

with the result that the requirements. of many:specifica: ’
tions-are unsatisfied.” :
Althcugn attempts. were made. .to. overcome .the. fore-

.going. difficulties..and.. other : -disadvantages, .none, .as’.far :
-as.I am.aware, Wwas: entirely. successful when carried into -
Apractrce commercially -on. - an. mdustnal scale.

It has.now.been discovered:.that. the aforementloned
transformation stemperature . can . be. maintainéd. at - a

. desired low.level . and .the. Curie. point. can. be .controlled

in.special 1ron-mckel alloys ‘which contain certain.amounts

-.of at least one element selected from the group consisting

» of copper. and molybdenum.

It -is. an object of the present invention -to prov1de

.»measuring or -indicating .instruments. which. are substan—

20°

25

tlally independent- of-temperature variation,
-Another object. of the:present:.invention is to ~provide

! measurmg or -indicating . instruments -whichi'maintain:a
-high".degree.-of -accuracy - when subjected -in+ service 1o

temperature- variation over a.-wide range. of: temperature
The-invention - also contemplates - provrdmg for ‘usein

-measurmg .Instruments- temperature: -Tesponsive: elements

~comprised of: alloys- of special::composition : which-.are

--capable . of -consistently: meeting-the. properties.: -required

.-by- specification standards.
30

- It is a-further object-of -the. invention: to: provxde :special’

;suon-mckel alloys- for-use" as:temperature ; compensatmg'
--elements;-the-alioys: being of::such;:composition: that:the

-martensitic- transformation temperature thereof. can-be

.-maintained: at- a .desired-low: level: and- the .Curie -point-

_thereof .cani-be::controlled -so.-that: the requirements: of

~.~_spec1ﬁcat10n -standards can-be: «consistently: satisfied.

-It-ds-another object of thevinvention:to provide:a: proccss, L

--for.accomplishing-the -foregoing -objeets.
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“2X-percent Cu+ 1.2 xpercent ‘Mo
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«Other objects-and+advantages: will become apparent
from -the-following ~description.
“.Generally speakmg, the: present:invention: eontemplates

provrdmg special :iron-nickel alloys -forsusezas tempera—
~ture: compensating - .elements::in: magnetic -mheasuring or -
-«indicating. instruments such: that-the:latter ‘'operate: almost . .-
-:or-substantially completely -independently. of temperature -,
“’changes’over: a' wide :range. of -temperatutes.
of.the:present invéention: are' substantially: free of.carbon

- The: alloys

and silicon and contain *about: 28.4%::to: about.32:5%

~nickel;at ledst one element selected from:the:group con-
--sisting.:of copper-and molybdenum, :the balance: of- the
- alloys.-being essenti‘ally siron. .
: :present.in :the alloys. :
-and-any manganese must be present: inamounts such:that -

+ Manganese:’can: also;be
-The-copper::and/or .molybdenum

the relationship . .expressed by :the followmg formula is
satisfied:

+2Xpercent Mn=1.2t0°'12

. Not.more.than.up. to’ 6%. copper, up.to.10%- molybdenum
- .and, if employed, up to 6% manganese can be. present.in

the alloys of the.invention and .the relationship. set:forth
hereinabove must be satisfied.” "When the.alloys: contain

" but one element selected from. the .group: consisting..of

“copper-and molybdenum, the- respective amountsfor each

of thesé elements are 06% 0. 6% copper. and. 1%.:to0
10% molybdenum. = It-is particularly ‘important that.the
relationship established by the above formula be observed
to--achieve thiglily - sdtisfactory.-results. - For=example, -if

.- the value -obtained’ employing the formula exceeds the

70

upper limit representéd by the nimber 12, the . alloys
tend to become -hard-and: brittle during proeessmg ‘due to
the production of second phases. Thls m turn ‘would .
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lead to a réduced degree of compensation and varjable
results between different batches of the same alloy.

1t is advantageous in obtaining highly satisfactory re-
sults that the alloys contain 29% to 31% nickel and
contain copper and/or molybdenum and any manganese
in such amounts that the foregoing formula gives a value
between about 4 and 9.. When this relationship is ob-
served, a Curie temperature of, for example, 180° F.
and a martensitic transformation temperature of less than
—80° F. and even down to less than —200° F. can be
realized.  However, in applications requiring relatively
high Curie temperatures, e.g., above about 250° F.,
operating in the lower end of the range of the relation-
ship set forth hereinbefore, e.g., 1.2 to about 2, gives
satisfactory results particularly where nickel contents in
the upper end of the nickel range are employed. Such
alloys are stable down to at least —80° F. Copper and
molybdenum and also manganese serve to reduce the
transformation - temperature, and variations in the pro-
portions of them produce variations in the Curie point
which are much smaller than those brought about by
carbon and silicon. As-a result thereof, the martensitic
transformation temperature can be maintained at a de-
sirably low level, e.g., as low as about —200° F. and
the Curie point thereof can without appreciable difficulty
be controlled. Thus, the alloys of the present invention
overcome the inherent disadvantages of prior art alloys
which, because of wvarying carbon and silicon contents
from heat to heat, manifested inconsistent properties,
whereby their effectiveness as compensating elements was
seriously impaired. By reason of having a balanced
composition - the alloys of the present invention thus
possess stability, i.e., do not undergo change of phase
or anirreversible change of magnetic properties, at tem-
peratures as low as —80° F. and as high as 400° F.
and are therefore eminently suitable for use in indicating
or measuring instruments which may experience very
low and very high temperatures, such as aircraft instru-
ments and outdoor domestic electrical supply meters. -

As indicated hereinbefore, the nickel content of the
alloys is from 28.4% to 32.5%. Nickel in excess of
32.5% leads to.a. more expensive final product because
of raw material cost and also gives rise to an alloy pos-
sessing a smaller temperature range of compensation.
On the other hand, when the nickel content falls below
28.4% the permeability is reduced so that more of
the alloy is required to obtain a given degree of com-
pensation. . In addition, .if the nickel content is reduced
much below 28.4%, it becomes impossible to maintain
the martensitic transformation temperature below —80°
F. and at the same time keep the Curie temperature at
a reasonable value, say 180° F.

The alloys are free or substantially free of carbon
and silicon. In any event, the carbon and silicon con-
tents should each be not more than 0.03% and pref-
erably less. The use of chromium in the alloys should
be avoided and, if present, chromium should not be
present in amounts greater than 0.2%.

In obtaining the most consistent results, alloys con-
taining molybdenum and/or copper are made by powder
metallurgical methods. .If the alloys contain manganese,
they should be prepared by melting under an inert atmos-
phere. Manganese oxidizes so easily that it is difficult
to control the amount to be found in the final alloy,
and it reduces the corrosion-resistance of the alloy.

It has been further found in accordance with the
invention, that the Curie temperature 6., and the trans-
formation temperature 6, at which the austenite trans-
forms on cooling, are given approximately by the equa-
tions: : '

8,=A;+70 Ni—48 Mn—22 Mo+40 Cu
and
85=Ay—54 Ni—90 Mn—36 Mo—36 Cu
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(As used herein and in the appended claims, the tem-
peratures 6, and 6, are given in degrees Fahrenheit.)

The values of the constants A; and A in these
equations depend on the amounts of incidental impurities
arising from the source of raw materials and method of
production. The constants can thus be determined for a
particular method of production and the coefficients for
nickel, manganese, molybdenum and copper will then
enable any alloy to be made to a required specification.

Since the equations for the temperatures contain four
variables in the contents of the elements there is clearly
a range of alloys which will possess any particular set
of values for 6, and 685. Other considerations such as
corrosion-resistance, cost and availability of raw mate-
rials can thus be used to fix the final composition of
the alloy. Using one powder metallurgical method it
was found that the constants A; and Ag were —1900
and 1580, respectively. If, therefore, it is desired to
manufacture an alloy for which 6, and 6, equalled
140° F. and —160° F., respectively, the equations can
be rewritten:

140=—19004-70 Ni—48 Mn—22 Mo+-40 Cu

and '
—160=1580—54 Ni—90 Mn—36 Mo—36 Cu

Assuming that fairly good corrosion-resistance is required,
it is desirable to have a fairly high molybdenum content,
say 3%, and no manganese. Substitution in the fore-
going equations leads to two simultanéous-equations as
follows: R

70 Ni-+40 Cu=2106
54 Ni+36 Cu=1632

the solution for which is 29.3% nickel and 1.4% copper.
The final alloy is therefore 29.3% Ni, 3.0% Mo, 1.4%
Cu and the balance iron. If, however, it is considered
desirable to economize on raw materials, a nickel content
of 28.4% would be chosen. The solution for these
equations would then be 28.4% nickel, about 2.9%
copper, about 2.86% molybdenum, balance iron. It

_is not desirable to reduce the nickel content below 28.4%,

however, as the constants would-n6-longer remain the
same, even for a given method of production. In-addi-
tion, the permeability at a given temperature would
tend to be reduced. Heat treatment is required to render
the alloy austenitic, but provided the cooling rate is not
very slow, e.g., longer than six hours to cool to 200°
C., the heat treatment is not critical.

In carrying the method aspect of the invention into
practice in producing a suitable iron-nickel temperature
compensation alloy having a specified Curie temperature
and martensitic transformation temperature, a reference
alloy substantially free of carbon and silicon is prepared
by the same method and using the same raw materials
as 10 be used in the production of the ircn-nickel com-
pensation alloy. The nickel content of the reference
alloy'is from 28.4% to 32.5%, the balance of the alloy
being iron. Up to 6% copper and/or up to 10% molyb-
denum and, if used, up to 6% manganese can be present
in the alloy. - The Curie temperature and martensitic
transformation temperature of the alloy are then deter-
mined in the usual manner. Having determined the

" Curie and martensitic transformation temperatures, the
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constants A; and A, in the equations for 6, and 6,
above are determined, the values for Ni, Mn, Mo, and
Cu in the equations being the respective amounts of these
elements in the reference alloy.  The -determined con-
stants A; and A, together with the specified Curie tem-
perature, 6., and martensitic transformation temperature,
85, are then substituted in the equations referred to
hereinabove. An iron-nickel temperature compensation
alloy is then prepared having a nickel content, a copper
and/or molybdenum content and, if present, a mangan-
ese. content which satisfy each of the equations having
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the specified Curiei-and: martensitic- transformation tems
peratures and . determined. constants.. Ay, and- Agy
couzse;:-the. relatxonshxp expressed by the formula

2% percent: Cu+1 .2 X percent:Mo ,
+anercent anal 2: 1oy 12

must. also be. satmﬁed

A suitable. powder, metallurgical. method of: prepamng
alloys in: accordance. with. the invention. is - described. in
connection with an alloy containing, molybdenum..and
copper.in.addition to.iron and nickel.. Pure raw materials
of..the. constituent. elements. were.used:.as. follows: car-
bonyl iron: powder,, grade MCP, having: 3. mean. particle

size: of .abeut 5 microns; carbonyl, nickel. powder, grade.

A, having a mean. particle: size of about.5 micrens; elec-
trolytic: cepper, powder;, ~—300. mesh, having_a.mean: pat-
tigle. size-of: less than.5Q0.microns; and’ hydrogen—reduced
molybdenum powder havinig a. mean.particle size, of. about
5. microns.. Suitable. welghts of. each, of these powders
were mixed in, a. cone-mixer for about 1 hour. and this
intimate. mixture of powders was then compacted into;.a
billet of approximate dimensions, 107 x,214" x. 2" at.a
pressure of 50 tons/sq. inch. - The billet was then sin-
tered in hydrogen. for 4.hours-at:-600% C, to remove
residual oxygen.and: carben and: finally.for. 6 hours:at
1250° C. to produce homogenization. of the alloy. The
ﬁnal alloy billet was then- worked- by conventional forg-
ing and rollmg ‘operations with' frequent; high temperature
anneals to strip-of suitable thickness for the manufacture
of shunts for- electrical instruments.:.

By- using- the - foregoing powder- metallurgy techmque,
in-which- the alloy- does not -become molten, the need
for deoxidants such as-magnesium; titaniim, etc., is avoid:
ed-and* there is no--pick up -of" ‘impurities from furnace
linings, evaporation- of “constituent - elements, etc. Thus,
the final: product canbe-much’ more . closely. controlled
as: regards chemical ' composition,: simply- by careful
welghmg out of the constituent powders at the ‘begin-
ning-of the process.. While it is preferred to use powder
metallurgy methods -in' preparing the alloys of the pres-
ent-invention, vacuum melting; techniques may be suitably
employed particularly- where facilities for production by
powder metallurgical techniques are unavailable.

As will be- readlly understood, by those. skilled in the
art, the expression -“balance” used. in. referring to the
iron content of the, alloys. of the-invention, does not :ex-
clude ‘the presence of other elements commonly present
in such alloys as incidental elements, e.g., deoxidizing
.and- cleansing. elements, and: iimpurities: ordinarily- asso-
ciated: therewith:in small-amounts which:do-not adversely
affect: the basic characteristics -of the - :alloys. If, how-

ever; close:control of properties is required;. a-method-of

production would have to: be;used; such: as- powder: metal:

lurgy ;or vacuum melting. methods, whereby--such: im-

pulity levels could be-maintained at a-low:level and :fur+
thermore so that composition of the alloy can be accur-
ately predicted: -from- ‘the:. wexghts of: the: initial raw
materials.

It is to be-observed that the present mvennon provides -

temperature- compensanon elements -for- use in_making

of:
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thewalloys\ -of-the. present invention: are- hlghly~ sultable'
for use in magnetic speedometers; watt-hour meters;-volt:
age and current regulators;; and. other: electrical. supply
meters...

Although the present invention has been descnbed in
conjunction; with- preferred- embodiments,- it is' to be un:
derstood “that:-modifications- and: ‘variations may be' re-
sorted- to- without departing from the- spirit and scope' of
the-invention; as. those skilled-in the art will readily un-
derstand:- Such' modifications- and: variations are: consid:
ered to be within the purview and scope of the mvent10n
and appended clalms

Iclaim: -

1. A temperature. fesponsive element for use- i mag:
netic: mdxcatmg instruments;- subjected” in _service . to
changes in temperature. over. a wide range-of. temperature
comprised of“a temperatire compensating alloy char-
acterized by the property-of having a:specified Curie tem-
perature and: martensitic transformation temperature, said
compensating alloy being substantially free of carbon and
silicon, and, containing:28.4% to 32.5%. nickel; at least
one metal selected from the group consisting. of. ‘copper
and molybdenum in amounts of up to 6% copper and up
to 10% molybdenum, .up to. 6% manganese and the bal-
ance being substantially iron, the nickel ‘and metal from
the ‘group- consistinig of ‘copper. and” molybdenum . and.
the manganese-béing. present in-such amounts_as.to satlsfy
the relationship.expressed by the formula

2><percent Cu+1 2 percent X percent Mo
2% percent Mn=1.2" t0.12

and;to satisfy each of the following equations:

0;=A1+70 Ni—d8 Mn=—22. Mo--40 :Cu:
Ox=Ay—54. Ni==90: Mn-~36. Mo—36.Cu;.

wherein ‘A; and A, are-constants, and’ 6. and 84, are
the specified’ Curie. temperature ;and rnartensmc _transs
formation temperature, respecnvely :

20/ temperature compensating’ alloy for use in mag?
netic ‘measuring instruments subjected i in, service. to tem-
perature - changes comprising up to but not more than
0.03% carbon; up to: but. niot- more- than-0:03% silicon;
28.4% 10.32.5%, nickel, at:least one metal: selected from
the group consisting of copper and molybdenum in
amounts-of up -to- 6% copper- and ‘up to 10%: molyb=
denum; up- to- 6% manganese; the balance of-thie alloy
being  substantially -iron; the amounts: of copper, molyb-
denum - and- manganese- satisfying the relatmnslup ex-
pressed- by the- formula

2X percent- Cu+-1.2 X-percent-Mo- )
+2 ><>percent Mn= 12t012

said: alloy ‘being. further chardcterized: by-being-capable
of meeting-a.specified’ Curie temperature- and, martensitic
transformation temperature, ‘when- the -same-amounts; 6f - -

*-nickel, copper; molybdenum and manganese are 0. cor-

60

indicating -or measurmg -instruments- substantxally ‘inde-

pendernt of variation-in-temperature-over a- wide range
of temperature.  Not orly do the compensation elements
of the present invention afford the attainment of accurate
results, but accurate results are obtained consistently.
No detrimental deviation from a predetermined and re-

quired Curie temperature is incurred from one heat to
another of the alloys of the present invention. This latter

characteristic overcomes a serious drawback of prior art
alloys. Test-checking of the alloys to determine the
properties thereof is not required in accordance with the
present invention. Moreover, desired low martensitic
transformation temperatures can be easily achleved in
accordance with the invention.

The temperature compensation elements compnsed of

related that each:of. the followxng equations are satxsﬁed

0o==Aq+-70.Ni—48 Mn—22 Mo+40:Cu::
0A=A2—54 Ni—90. Mn—36 Mo—36 Cu

wherein A; and A, are constants and 0, and 6, are the

_specified Curie temperature and martensitic transforma-

tion temperature, respectlvely .
3. A temperature responswe element capable of com-

: pensatmo for errors in the readings of magnetic measur-

70

76

ing instruments when subjected to temperature variation
durmg service, said temperature responsive element com-
prising a compensating alloy containing 29% to 31%
nickel, not more than 0.03% carbon, nét more than 0.03%
s111con, at least one metal selected from the group con-
sisting of copper and molybdenum in amounts of from
0.6% to 6% copper and from-1% to 10% molybdenum,
from 0.6% to 6% manganese, the amounts of copper,
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molybdenum and manganese satisfying the relanonslnp
expressed by the formula .

prercent Cu+-1.2 X percent Mo
42X percent Mn=4t09

and the balance of the alloy being substantrally iron,

. 4. A temperature responsrve element capable of com-
pensatmg for errors in the readmgs of magnetic measur-
ing instruments when subjected to; “temperature variation
during service, said temperature responsive element being
comprised of an alloy substantially free of carbon and
silicon and containing 28.4% to 32. 5% nickel, at least
one metal selected from the group consisting of copper
and molybdenum in amounts of up to 6% copper and
up to 10% molybdenum, up to 6% manganese, the
amounts of copper, molybdenum and manganese satisfy-
ing the relationship expressed by the formula

2 % percent Cu--1.2 X percent Mo
+2><percent Mn=12to 12

and the balance of the alloy being substannally iron.

5. A temperature responsive element as described in
claim 4 wherein the metal selected from the group con-
sisting of copper and molybdenum is copper.

" 6. A temperature responsive element as described in
claim 4 wherein the metal selected from the group con-
sisting of copper and molybdenum is molybdenum.

7. A temperature responsive element as described in

claim 4 wherein both copper and molybdenum are pres-
ent in the alloy.
. 8. A method for producing a magnetic iron-nickel
temperature compensation alloy having a specxﬁed and
pre—reqmred Curie temperature. and martensitic transfor-
mation temperature comprising the steps of establishing
a reference alloy composition substantially free of carbon
and silicon. and containing 28.4%- to 32.5% mickel, up
to 6% manganese, up to 10% molybdenum, up to 6%,
copper, and the balance essentially iron, the amounts of
nickel, manganese, molybdenum and copper in said ref-
erence alloy composition being within their respective
ranges such that the relationships expressed by the fol-
lowing equations: .

n Ay=6,—70 Ni{-48 Mn+22 Mo—40 Cu
2) Ag=0,+54 Ni+-90 Mn+-36 Mo+36 Cu

are -satisfied, 6, and @, being the Curie temperature and
martensitic transformation temperature, respectively, of
said reference alloy composition and A1 and A, being
constants; and thereafter producing the iron-nickel tem-
perature compensation alloy by the same method and
wtih the same raw materials as employed in producing
the reference alloy, said temperature compensation alloy
being characterized in that it is substantially free of
carbon and silicon and contains 28.4% to 32.5% mickel,
and at least one metal selected from the group consist-
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ing of molybdenum and copper in the ranges of up to

10% molybdenum and up to 6% copper, and up to 6%
manganese, and being further characterized in that the
amounts of nickel, molybdenum, copper and manganese
are present within their respective ranges such that the
relationships expressed by the following equations:

3) =0,~70 Ni-+48 Mn-+22 Mo—40 Cu

60

(4) A;=0,4-54 Ni4-90 Mn+-36 Mo+36 Cu_

(5) 2><percent Cu+1 2 X percent Mo
o +2><perceut Mn=12to 12

are satisfied, 6, and 6, being the desired Curie tempera-
ture and martensitic transformation temperature, respec-
tively, and A, and A being the constants of Equations
1 and 2 above, whereby there is provided a magnetlc
iron-nickel température conipensation alloy having a speci-
and pre-required Curie temperature and martensitic t:ans-
formation temperature.

9. A method " for producmg a magnetic iron-nickel
temperature compensation alloy having a specified and
prereqmred Curie temperature and martensitic transfor-
mation temperature comprlsmg the steps of establish-
ing a reference alloy composition containing up to about
0.03% carbon, up to about 0.03% silicon, 28.4% to
32.5% nickel, up to 6% manganese, up to 10% molyb-
denum, up to 6% copper, and the balance essentially
jron, the amounts of nickel, manganeses, molybdenum
and copper in said reference alloy composition' being
within their respective ranges such that the relatronshlps
expressed by the following equations:

(n Ay=0,—70Ni{-48Mn+-22Mo—40Cu
2) A,=8,-+54Ni+-90Mn+-36Mo-+36Cu

are satisfied, 6, and 6, being the Curie temperature and
martensitic transformation temperature, respectively, of
said reference alloy composition and A; and A; being
constants; and thereafter producing the iron-nickel tem-
perature compensation alloy by the same method -and
with the same raw materials as employed in producmg
the reference alloy, said temperature compensation alloy
being characterized in that it contains not more than
0.03% carbon, not more than 0.03% silicon, 28.4% to
32.5% nickel, and at least one metal selected from the
group consisting of molybdenum and copper in the ranges
of 1% .to 10% molybdenum and 0.6% to 6% copper,
and up 'to 6% manganese, and being further character-
ized in that the amounts of nickel, molybdenum, copper
and manganese are present with thelr respective ranges
such . that the relatlonshxps expressed by the following
equations: - S

3 A1='e'c—70Ni+48Mn+22Mo——40Cu
(4) Ag=0,-}54Ni-+90Mn--36Mo-36Cn
(5 ) ZXpercent Cu+l .2X percent Mo
+2xpercent Mn=1.2 to 12

are satisﬁed, 0,, and HA being the desired Curie tempera-
ture: and martensitic transformation temperature, ‘re-
spectively, and A; and A, being the constants of Equa-
tions 1 and 2 above, whereby there is provided a mag-
netic .iron-nickel temperature compensation alloy having
a specified and prerequired Curie temperature and mar-
tensitic transformation temperature,
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