Descri pti on CORROSI ON RESI STANTMAGNETI C COVPONENT FOR

A FUEL I NJECTI ON VALVE Field of the Invention [ 1] The
WO poengsson rel ates to a corrosion resistant mMEBOEIB207/050318

conponent, and in particular to a magneti c conmponent

for use in a magnetically actuated fuel injection

val ve which operates in a corrosive environnent.
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that has good resistance to the corrosive influence of the environment in which it is to
be used.

[5] The increasingly frequent use of magnetically actuated valves in automotive tech-
nologies as fuel injection systems has created a need for a magnetic material having
improved corrosion resistance. The need for better corrosion resistance is of particular
importance in automotive fuel injection systems in view of the introduction of more
corrosive fuels such as those containing ethanol or methanol.

[6] It is known to use ferritic steels for the magnetic component of fuel injection valves,
but the corrosion resistance has been found to be insufficient in corrosive fuel en-
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I mportance in autonotive fuel injection systens in
view of the introduction of nore corrosive fuels such
w@g00viogsse3 cont ai ni ng et hanol or nethanol. [6] PCT/IBR007/050318
known to use ferritic steels for the nmagnetic
conmponent of fuel injection valves, but the corrosion
resi stance has been found to be insufficient in
cor rpsh¥enf uel environments. Summary of the Invention
[ 7] IS, 0 an, object of the invention to
pr oﬁ'&@’lgqﬁgﬂé&‘%iw both: for a magnet i cal | y
[71act uat Bokhérdfke, BNIGES: biahe ﬂeahhsletowﬁ& d rﬁag%bkﬁct c’él%?&meﬁt%r a
use dm%n?tﬁ?’aﬁ;pa?éu}’a?edfﬁ%? nﬂe%{f%/%d’egﬁggfglcg ) su1 abl%e trtl)fﬁ) & in corrosive fuel

cont al ano
i xtea?"é‘glme[“é]an# fin P"é““&laé éﬂeg@gqlrcamuxgwa@thmécmgﬁw fugl

conpuRmrds. has a saturation induction, a coercive field

[81st r engishiss @anﬁﬁe &Lt fn'aéh%{lc Eoﬂ%ﬁénit ¥is aysamln&pmgu{icﬁon a fcoercwe

suf f nt uire artic
the flfefd Foah i eﬁ*’é‘cﬁ'ﬁ‘i“ﬁé@“ﬂﬁy Phitire st jfReepirements,
sy stiepgyti¢ylaroiorie fiphepntrolvequipdjbsnftvreifuel ihcifontsyrteans in order that
enVItﬁﬁh@ﬁnﬁﬁﬂﬁls@ﬁﬁl&%h@fbﬁmhﬁﬂ|e§1|.ls§itoh§)1@ isthi@n. Add' tionally,
it SA, Lot et C _Co

) rmchi n&?%élc%l%? iy AR A R K
and RHEEEHRPHINSTE R n@@ﬁcwe%@ﬁ@%@mp@mm be mppafactured with
requherxethtedltcﬂeramuee&damﬂacsﬁmﬁface finish. [10] According

(1 0§ ot h@ccblm’n%% e rhveﬁnoﬂadglﬂ b QAERE 2 I-n(a%neﬁcally actuated fuel
tlcal ?‘1)4 act uat eoij e ‘i‘fje‘i?(“ i on devil
pr 0\}5’38%‘8“ & HEGNEed TheBrems ppuenf 5 foragd gf a cprrosion
cor ressstashsafenigatinpllog ofnsistnggsrentialy af, limyeighrpsicadt 3%k Co
ii ; gdm%ab%k(:@&ls% Toweisahd. 59! EWi ngg@ <g,? 2@% §15<0§3{5%6(% <@ <
0 i
s s Bus 852 oo RS S, SR e % S s
one Zﬁ‘r Wod Pé%‘bfzr telic) % rent 4 5@(1 0%znNi )\ %T8% NB < 026 %a0fd < Cu
, <%, OM/<P <0.59%) 0% W< D5 %<0%% 0 Q%6.05%; 0% OBQAR01 %) Yadthe
Cu ?)al%x@e hg %éwgntﬁllg1rarﬁ8ndQM9usu?l}lrn ,%t(?q@ 0% < O < 0. 05%

[”g e and bei nglﬁgssenu ally iron
nd the& r‘tﬁﬁf‘a‘iﬂc CPAPTPRiareEding to fhe fpvertion lipg grreliqng corrosion
conpesistante meowoesiNerfgel ovitoheernitrand soft oagheds pmpe:r&éslsafnble for a

cor rrﬁh%h&{&alil}e&hﬁfea ?\fé@mje@u&l‘%tfv@ Sh iﬁﬁngtﬂﬁl hﬁ&ﬂ%ﬁxzaﬂon J
and SﬁOf t mag

rti.e f
maghay caye g bl i Shighdensiot 6af%maanﬁﬂc component
par FISEE}P%%OOQW#F@Wﬂgappﬁr%i on polarization, J s, |ow

[12Foer dh tes ddselpﬁo@tanemlsdamome dich lawiaigﬁt‘pef&al &E% vity, r

[13 Th Sn ARGBE Q Q t
}or operties. FE F ﬁ 2 ‘?g rtnea? gon?ent Eﬁﬁe of Slgcl ANChE
ar e gt b 1 e\?\é ogitfto ﬁé%é’é - S%Wd;odf‘ 2% varﬂpplma'liqi?é fn which a
enmb dighieis desimble tdtéghienUectniconmayt Beepr&3oded it @ Tobalf is b dtatively
mMagRe, e‘nﬁv@ QEEHQH Qf‘ﬁl de%?ablerﬂo ke ls\gé}ggﬁt@éﬁeﬁ‘?or ai')ﬁx/ 9hs in

10. 5% 5 (? a% I.cations In

1ch it 1s desired to re uce the materials cost.

[14] The alloy may contain 0.01% < Mn < 1% and 0.005% < S < 0.5% or 0.01% < Mn <
0.1% and 0.005% < S < 0.05%. In a further embodiment, the ratio of manganese to
sulphur, Mn/S, is > 1.7. The provision of manganese and sulphur additions within
these ranges further improves the free machining properties of the alloy. The alloy may

comprise Titanium in the place of manganese and, therefore, may contain 0.01% < Ti
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high Js is desirable, a higher Co content may be

provi ded. Since Cobalt is a relatively expensive
web@messs 3 it may desirable to use a | ower cobaP¢T/1B2007/050318

content for applications imMwhich it is desired to

reduce the materials cost. [14] The alloy may contain

0.01% < Mh < 1% and 0.005% < S < 0.5%or 0.01%< M <
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commonly described as corrosive water.

[21] In further embodiments, the mixture comprises 90% gasoline and 10% alcohol or
85% gasoline and 15% alcohol or 80% gasoline and 20% alcohol.
[22] The alcohol may comprise methanol, ethanol, propanol, butanol or a mixture of two
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desired magnetic and el ectrical properties of the

magneti ¢ conponent. Therefore, the conposition nost
wamovaksses f or a fuel injection device for a gaBOl/iBP807/050318

engi ne and the conposition 4most suitable for a fuel

injection device for a diesel engine may differ

al t hough both conpositions Iie within the ranges of
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o) SRS PO e e SR BRMOEHE Vil Fnees
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(291 et h al‘r%S)I?’ GrrigboyigaseipisEonhes aXguetier Remegnetiq gl H for unannealed
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eth I
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[31] i n ﬁlgeﬁsﬁmpmmmb pblamzatiod Ligs a fiohotiou oEmegnetid fredhiortsarapies

a C&m%ala{ﬁ@mfzﬁsqlbﬁgl arI y suitable for use in a
ment

di esgl / nviro

321 1 B OB Rtk B b Gnagon Al FRPRis Tl sShptes
defanpregedisy 0G0 for Ahewrs.i on. - Bri ef Description of the

[33]1 Dr av¥iggisGrkph/showing poldrif6be Nt d findlioa of @spnetc f@ld H for samples

m%ﬁéaﬁeﬁ%[&%@i%ﬂ%ﬁ@, sol enoi d val ve known in the art,

[34] Fig. 8 Graph showing polarization J as a function of magnetic field H for samples
annealed at 700°C for 5 hours,
[35] Fig. 9 Graph showing polarization J as a function of magnetic field H for samples

annealed at 800°C for 5 hours.
[36] Fig. 10 Graph showing polarization J as a function of magnetic field H for samples
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[28] Fij*. 2 Graph showi ng coercive fiel g g;eﬂgth 1s
a function of ne i perature, [29] Fig. P Bi0e/ 0318
i ' i J as a function of nmagnepCTIB2&l
WG baxnosgs1pol ari zat i on _ 4 G aph showi ng
H for unanneal ed sanples, [80] Fig. _ ]P Td H for
pol arization J as a function of magneti 031' eFi c
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G apinedindwer PP P ddrartoaat i on J as a function o g
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[3955C0®ig.aB Ghaph@htfing Ja?iﬁ&tiotﬁ!rpglﬁri ; i n%g Ete gmagnetitield Hof 640 Alem
o0 3 o LELLen of TR T
[40]?3, gg H%Elﬁ Svhiablg shasting the eamipositin aih@bakdhBCAfialdys Qb coP NS teC
fi eliyetichor sanpl es anneal ed lat _800t0iC01;05 gshgur S.
41]0 36] Thbig2 TAe HoRRHE SARML BG4ROL ani za : ' -
[ ]¥ un] ion of ?raéﬁ@% C 181| 8?181 e éaﬁb‘f @ﬁ‘éﬁﬂﬁﬁ#@éﬁl’% tem
0008 H5; °5 hour s, [37] Fig. 11 Graph show ng
[42]50| afpbled Taie showingahd alnmidanﬁsiafvirﬂ,ag Eh%ﬁs'u&% fg%r%!i._xlﬁplé \{fgar
orplesnennaniad, o 10?'0Cnf gr 120 g;” Z’ m[agnet i cgf ield H
431G apli"alﬁ% ﬂlﬂgshg\?z}n%lrﬁ:gél?lp%%mb?f tgehxﬁ%qegiqf@d eletpenl atrameters of the
.. Of 160 AV Cmas a7 ; [ | @rization -
_and®[°¥dfccridts toBe mvension sivbwinmupraistyvatablRAIGR! _
g . a tion of
[441) 0 FbleS Tablrbbiving Eﬂeebdﬂlté'b%r_lgg %et&:[&#g%l%eang ﬁg%%ﬁﬁm{x‘tﬁe
R W TR AL M Sron ki grosim ipyn awsheimghnaliaumosive
Fg\r};g%‘?r:% 8‘?'[' 21] Tabl e 2 Tabl e show ng coercive field
46] gt r ehablety T4hle, shawgingrebul BF btfosdh t@ﬁrﬁ?@idlﬂﬁgﬁe}rﬁ@t@%{d.actzhlfénée-
’ igabl e showi ng the electrical resistivity,
r uted for sanples with differen -
o 4@%«iﬂemgmow ng a compari son of lhgys
1T ol i A M S e v
i e . . .
glc ﬁ:ggt@k g%ﬁ 2{’ eaghL egmpoitiqn, Fach Ay apmyisehs wigisehbrdrsiumfand the
corPUS| Offertaes Yarigt fBHO wuTelo@D Wt Thelokosition of each of the five
batches is listed in table 1. :
[48] Each of the cast blocks was turned to a diameter of 40 mm. The blocks were heated
to a temperature of 1200° C and then hot rolled to a diameter of approximately 12 mm.
The samples were then etched in hydrochloric acid and aqua regia.
[49] Each sample was swaged from a diameter of 12 mm to a diameter in the range of
10.47 mm to 10.66 mm. The rods were then degreased and cold-drawn to a diameter of
10 mm. From each of these rods, ten measurement samples, each with a length of 100
mm, were cut for annealing experiments and magnetic measurements. From each alloy
composition, a measurement sample was annealed at a temperature between 500°C and
1150°C in a hydrogen atmosphere for five hours.
[50] The coercive field strength H. (A/cm) was measured for each of the compositions
and annealing temperatures and the results are summarised in table 2 and figure 2.

[51] A low value of H, is desired for the magnetic component of magnetically actuated
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[45] Table 6 Table showi ng the results of corrosion
tests in a gasoline/ nethanol/corrosive water sol ution.
wQ 487/098s e 7 Tabl e showi ng results of corrosi POTABRS7050318
in a sul phate, nitrate and «hl ori decont ai ni ng
solution. Detailed Description [47] Five FeCrCo-based
allgys of_differing conposition were fabricated by
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10 t Flghrtgl.ﬂn ﬂFed"rObéhmt ﬁgr tanm:tturmeﬂb&a 'Hl@eb, the coercive
magdired $t@nm§ @b the H;ﬂﬂr&nﬁiﬂmuﬁmm @angces Eﬁhhé?%évh&%ﬁ@?ﬁyt? el 8L @
N aDHaf RY ed at.a tenperature
I e ] o
five hours, [ 3’65‘1“' & OBt comirat of 28 mi shavesragliferént typAbE m)
wa s i Ten hisrompagiiono fre fdvesO@ITp 08k bERSvAMH srength, 1

. ol g 3 ’
anmvearéaniedtae spSinedliv %ﬁg@ﬁglé%_ g\ Bf(?)vli\’}ogg lﬁeré g%r*seauln’_r{;gmt{arépsggtures,

in : [ QU :

de tﬁ(?%g&%%rtﬁt _terg’{rﬁ?g“g nhgt‘?‘_’ée it 8YrE AP Alm afigpnaedliog k1 3P0°C and
ac t%fﬂfgtdg(&aw gay withdnqreasing Jemrpssihue for apedling @niplerabi@esttRByveen
per’Ae=Batd 10pp° @ . A high perneability |eads to a

[54] r edugt beBridaA ' ULT. equired to achi eve
a giy qgs fl uzloéhﬁggﬂtp gg& l_khgngﬁvc é%?s[}i °{>‘qu9|§5%4% Wa§ meagyrag for
magnet 1 zatT or aiTGOHBoHRE t1deach of theanukabnsiomparatie The
vaFsBlis o theee experirhénys opsned imfigualased. This is

[55] par tThe tiliohshigi@sidea ' : i nj.ection systeps and
i ncxﬂq\jtﬁult&r Ok famgﬁjo%aﬁséglt?%tgnlg%lflugf%%mﬁéﬁm‘bg‘%?Bf 160 A/
mot or s“wher e the B giynasiaed is fighugt2 forsadh ofshe alloy
cafPPROSEERYY in table 2 and figure 2, for sanples with

s . !
[56] Owt Wie wlginnstipGenweth te 6REBREIMSIRIN 154 | %g%ﬁnl‘%ﬁlarﬂtcngwweatﬁ:

b th..
obs&r veeho Qg 6&)621%2glmlee‘éé”fln%agfx%%&sgét’}nggﬁﬁggnaggedép Sewr 13 for

per.at u d the |
7086@%@8?’?03&9@3?%@81 enper at ures of above 7000C, the
571 coefdiighevatieok & istesiembipt o, thatthe sit@ Endf R4 of Be RO SN ent
a i betkanta FoPY e ARPROTLAmO)1 NS fobal T content
Fogbsgr@ng@;?‘%u#a% apove (OUC, the CoBIE Ve £} 20Ye 1.
strength of tha 3 3yoRaltapignt of BWEh and /%t cedarf anntdlies tem-
WhRSFUFE of 6307 C ars7008C ont ai ni ng
[58] . The electrical resistivity, T, was also measured for each of the batches and is shown
in table 3. It is desirable that the electrical resistivity be as high as possible to dampen

eddy currents and improve the responsiveness of the device. The resistivity, r , was
measured to increase from 0.428 micro Ohm m (micro Ohm meter) for the alloy

containing 0 wt% cobalt to 0.768 micro Ohm m (micro Ohm meter) m for the alloy
containing 20 wt% cobalit.
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sanpl es, Hc was observed to increase wth increasing
Co-content. [53] However, the batch with a Cobalt

wa@ oo esss1df 20 wt % shows a different type of betiEHIB2001050318
For this conposition, the |bwest value of the coercive
field strength, i was reached at an annealing
tenperature of 550 C. For higher annealing

[59f € rrpefrhataw&ﬁ&mphaﬁg @@% CbVB xﬁd%%t]d rel pfeesﬂ&béa thd West soft magnetic
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t hen decr ease
ann@alarisagon é%hefeif aqlwhﬁsp%tzmmt ghed @f ]eﬁQeN%d 00> ®as 35
The apgihal foslisicompakition Andhp tdetdve fginediength, fH, ol tdch s af 1.3Tp A/

to QQQS é{s&@am @S’ﬁ{eq thlﬁ{ty é%ﬂi’éa‘ﬁ‘e% tQ 6 S%Qroo(ghrﬁ nle(mlcro

conpos Itions an eac e annea er at ur es.

e RELTIFED WHHEh i A g o £ e DRI TS FHESLR Ty o
[60B t o Thble 4[coBbarFtthe yableavf Bn&hiigp thetdwdern dolmgosition of 13 wt% Cr,

p ol B%kB o RE Flwid tﬂ%&%ﬁﬁlﬁ‘m w88 98wk dr&bd FOfcorhfierotily

t d
™ Gl BRby . (P REQRRRST 4] LSTRERL MGl Sp Y L0
The (V CRELHNsH) of dompositian H7eh £at %wﬁb Flbrl W& Me-iresaFe-on J
[61pt a AmBcwH RIMEM 4, ARAINSIdompfidied Sviod CHAOwA CiYdsiIIRdA3 a &k of

e ARG Wb RIRELARNER oSy SHITTE Wﬁgﬁmc% hffrokinfh Fé'ir@?;?;ier

of | Shandnay gt foba B APY FoRISRE 43
mag kb unpraasrmhy reohd OriymMemrozeluha theaduced for thnalgnmey aloy
fielgmpd g@gvﬁ%@p -@pvalue of J i60 of above 1.7T is

bser, ed for, ont ent. of
16200 e o iR St s 1ih B Ak, SoBLERL. Rl Gt 6
700@@ht|[>'5werﬂa,és i d et qompared rosirastie. Howeyer, ps willhgseanlin the
MeagesuRelrbif the@BLbkidAlexpdnigneRB] tBb QST oRi0Al rekiStaiiod @ e i1 B wiaa 0k ,e

3' IQKVtAG%od%%Ifqugtﬁ%lﬁcqgﬁy d‘rﬁgovgél 8‘%& Eha{:oqr Ipu e ' St ' V' ty be

rents
[6 J npr wm*qné%%ﬁgq f dhedlivs bairhes hreactﬂiéw éfetwom@memaﬂy
r esiasdilabletalloysVACABEEURHEE siid ¥d COFLUXCIOG 4% et% €0, W42 Srest

€19 G0 ATLRLO IIPRRL Sl Phach BRPLL NIRRT B i
Cor opmEna 83&9%%6%%‘7%“2‘%-&9%@ b Sogortiong] g are

conprmgiangd wbledCo, 13 wt % Cr, rest Fe showed the

[64pest s ti4 aBg R dsie, HAHIBES Wil SobhIE SonteBfs oPBYRR&N I3REL% and 9 wt%
conqllll& | thsowog OQSO0 cf)r%sxon' ve hours. The hi ghest
saturati1on po AP SACToN Val ue, Js, also the

[65pol arThf&?rr‘aﬁwnévphaawr i ter Py algodmestipaied r a\gasoliag/s o
at t andtiedolfvedtertehivifnmentpA Soltidichrtompsihd1®!. 390 g4s6line1 5% mkitanol
str eaﬂ@b%% :J#m W%«Q v&la's El%gﬂéd Jf‘hé Zorfac‘(swg %t’msco ﬁ&d 18.5 gégzof

r easonab tivity I'S i ncrease :
mc rsadleaﬂ gf‘rﬁee e, dfr et é?csmrwc&ﬂgep §”B‘&I\?"§r??‘é‘&§oﬂ§l 14.8 mg
f or of Kermdy aadyiTbe sapdplef wete imnjessed inahe sohitivefor 150 ®urseabiod C.

4 comp @ésﬁfés sflatﬁs ¥@lakQBow infdble ¢ The £48 YereBp@Hly bbsbAEd &hder an
co npO%

wt% cobalt respectively were not observed to show any signs of corrosion.

Icatl mlcroscope a:f)’a magmf%’atlon of 16 times. Samples with 0 wt %, 3 wt% and 9

[66] In a third corrosion test, samples were immersed in a sulphate, nitrate and chloride
containing-solution. The solution comprises 1000 ppm sulphates, 500 ppm nitrates,
100 ppm chlorides and has a pH of 1.6. The samples were immersed in the solution for
11 days at 60° C. The results of this test are shown in table 7.
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9wt % Co, rest Fe with the conposition 0 wt% Co, 13 wt%

Cr, rest Fe, commercially available pure Fe (VACOFER
w®bkgo7assdi;m conmercial ly avail abl e FeCo al | oy (REACEZLA050318

17) of conposition 17wt % C8 2 wt% C, 1 w % Mo, rest

Fe. [61] As shown in table 4, an alloy conprising 9w %

Co, 13wm % Cr, rest Fe has a val ue of saturation

[67]3OI arAsS@B o EEeﬁlﬁiroﬂ t:mléa} gan%les]\@& 6%v ng ?(J%allt fulfilled
¥ serv
by PP gy Egi? i e wlqna% orpesIve et

resistivity is also |ncreased by around 0. 15 nW m over
that measured for the binary alloy conprising 13wt %
Cr, resr Fe. [62] The conposition of 9wt % Co, 13 wt %
Cr, rest Fe has a higher resistivity, but a slightly
lower H, J and J 160 conpared to pure Fe. However, as
will be seen in the results fromthe corrosion
experinments, the corrosion resistance of the 13 wm %
C, WM%Co, rest Fe is significantly inproved over
that of pure Fe. [63] The corrosion resistance of the
five batches in addition to two commercially avail abl e
al l oys (VACOFLUX 17 and VACOFLUX 50 (49 wt% Co 2 wt %
V, rest Fe)) were investigated. In a first test,

pi eces of each batch were subjected to an envir
onmental test at 85C and 85% hum dity. The results of
observational exam nation are sunmarised in table 5.
[64] After 14 days exposure, the alloys with cobalt
contents of between 3 wt% and 9 wt % di d not show any
signs of corrosion. [65] The corrosion behavi our of
the alloys was al so investigated for a gasoline/

met hanol / wat er environnment. A solution conprising

84. 5% gasol i ne, 15% net hanol and 0. 5% corrosi ve water
was prepared. The corrosive water conprised 16.5 ng of
sodiumchloride per litre, 13.5 ng of sodi um hydrogen
carbonate per litre, and 14.8 ng of Formi c acid. The
sanples were inmmersed in the solution for 150 hours at
130 C. The results of this test are shown in table 6.
The tests were optically observed under an optica

m croscope at a magnification of 16 tines. Sanples
wth Ow % 3 ww%and 9 wt % cobalt respectively were
not observed to show any signs of corrosion. [66] In a
third corrosion test, sanples were imersed in a

sul phate, nitrate and chl oride contai ni ng-sol ution.
The sol ution conprises 1000 ppm sul phates, 500 ppm
nitrates, 100 ppm chlorides and has a pH of 1.6. The
sanples were imersed in the solution for 11 days at
60 C. The results of this test are shown in table
7.167] As can be seen fromtable 7, sanples with 6 W%
cobalt and 9 wt % cobalt fulfilled the criterion of
group 2 and are denoted as sufficiently corrosive
resistant.d ai ns
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[1] Magnetic conponent for a magnetically actuated
fuel injection device, the magnetic conponent being

wo oosomesBses a corrosion resistant soft nagneti cPel/iB2g07/050318
consisting essentially of, 4n weight percent, 3% Co
<20% 6% <Cr <15% 0% < S < 0.5% 0% M < 3% 0%< Si
< 3.5% 0%< A <4.5% 0%< M < 4.5% 0%< M < 6%
where Me is one or nore }f: | ements Sn, Zn, W Ta,
Nb, Zr and Ti, 0% < V < 475% %< N <5% 0%< C<

[1]o. 05% dbagreticgompanyt 0% magAcically Adtatddfuct idjctorddehite, tRY6
<0< Oﬂ%pa%ﬂn%tﬁeiﬁg Bokied ?Fh:jcohbﬁ?lfééégﬂﬁ oft¥fiadiGic alloy
ssent i . e _usua .
vagnet | bl B8 o 05 R ResreEk A 0o er e €. 0% <
Co<16% SR> Tl stMe< 8HnPBredit< 28BoVH <My < 65%) 0% My <
wher ei n4.56, 8%<Ode <163, WHere[M4 is Mi@glﬁglérs optﬁérggﬂ%lEktSn, Zn, W, Ta,

[ [ e -

0. 0059 o G TERD 7Y RPN TR g s

0.005% <_S.< Q. 5% ghe onert
claim OAfl%v\Wérsgq ﬁ@‘.’%ﬁ&@ﬂ&%&%% B0FP B 5B< GOL%, and
0.05% [healnengieing essouiriipnentndaleosudimgrities. cl ai m 1,

[2) wher el nMapfee abih@nbiaRordidg B ciafnl L, MREASLT ©_component
accor di @‘%Jc%éi% im1, wherein the mof G andM is !
1% < G--M < %% [ 8] Magnetic conponent according to

31 ¢l ai m 1MagtsF epmpponens ageordingf to Sain 1, wigaiin + 1. 3Mh +
1. 7Sn+110 <+ CodVB.8%3. 5% [ 9] Magneti c conponent

accor di ' erein.th olarization J of
mthe rragmgi?gc &%) og%%ﬁ(f‘c at ggt!)rc'rlgﬁsgg’tvﬂ’g’eﬂ eld H of

1604/ cn&ﬁ "&l‘l\g‘étgé%’ g 903 %6sS <[013%- Magnetic conponent
3] accor di Mggttetic edngionent aconttbread blainhé va@ielir at i on

pol ari zabi B’ Ms <@f194 1R TR9RL § & Feyponent at a
' IS . greater than 1.7T. [I1]

tig. field Hof 160Alcmis. _
[6] %gﬂzt :lga 5’80 %"ﬁ‘a’rﬁ’{‘enéa‘i{?ﬁmgﬁaclﬁw LIMAERInL, wherein the
sat ur at PeFtipgdfdy 224t i on Js of the magneti ¢ conponent
[7] at a neMagieticcdnipdhdht ktcofdiBQO At Muihsrel €at er than

1. 75T. %Qgi]xn&ﬁ%ﬁkﬁ%ig?@%%ﬂhg%%% ding to claim1,
wher ei T TR e A

[8] agnetic component according to claim 1, wherein
the sum of Si + 1.3A1+ 1.3Mn + 1.7Sn+1.7Zn+1.3V < 3.5%.
[9] Magnetic component according to claim 1, wherein

the polarization J of the magnetic component at a magnetic field H of 160A/cm
is greater than 1.6T.

[10] Magnetic component according to claim 1, wherein

the saturation polarization J; of the magnetic component at a magnetic field H of
160A/cm is greater than 1.7T.

[11] Magnetic component according to claim 1, wherein

the saturation polarization J, of the magnetic component at a magnetic field H of
600 A/cm is greater than 1.75T.

[12] Magnetic component according to claim 1, wherein

the saturation polarization J; of the magnetic component at a magnetic field H of
600A/cm is greater than 1.8T.

[13] Magnetic component according to claim 1, wherein
the resistivity of the magnetic component is greater than 0.4 micro Ohm m
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the saturation polarization Js of the nmagnetic
conponent at a magnetic field H of 600A/cmis greater
wo ba@n/098583. [ 13] Magneti c conponent accordi ng POT/tB2a01M050318
1, wherein the resistivity1of the magneti c conponent
is greater than 0.4 mcro Ghmn(mcro Ohm neter)
[ 14] Magnetic conponent according to claiml1, wherein
t he resi@icr/Ohn nefert.ne magneti c conponent is greater

[14§ han 0. %/Ia[gn&fcc?:o SRefR a(’:gg '{fié?}ﬂ%ﬁmquégeggin' [15] Magnetic

con‘pone@% accor ﬁfgg to é. , wherern the
resi sti Vi OF Y HlsyRagmets Compons erater dany).8 gricsp Obmam
0. 58 m é¢mrad@@immeteni.cro Chm neter) . [16] Magnetic

[15 OMPONe Magadife RbApSHantaLc il {HdaimVW@ﬁ§+iH the fuel
for use in a I ne epngine. [17]

I njectign device aso

Magnet | SeACTSIRE Pl e REPE ToRPRETE S areaien e o micrp P m

fuel i nji@iseq geigdce is for use in a diesel engine.
[16] 18] Magmghitic compRRMNRBor@RER WiMNd, Wier&hai m 1, wherein

the fueld 1%&5 'prdeq'ﬁgiiscf%r g ix? a d::isghen%t n«]:iuet?l Ly ect hon
al ve. Magnet 1 ¢ conponen %ccor |.‘h@ to claim1l,
[(hher ei n %@eﬂﬁﬁa%qnie@ae@%%@rﬁmmé,w@re%se in an
envi r onterfuel dgergion ddvivg issformise i dieef erfpisel and al cohol ,
[18pher ei nMﬁﬁetﬂ‘clé%pdn%nt%g&)r&ﬁgﬁmlln\?h di esel . [20]

Magnet i onponent .accord|.hg to.claim19, wherein the
al cohol E]eguegﬁ%ecg?n YRR S fotrectp e dHeationtavea i xture of
[19ret hanoMagrrtic sompameit acqopdipg fotuipiretli whecimponent
88 (c):/ or di gd@_rﬁagn&ic&brﬂb%xgmtlim el aﬁz Ezlﬁ/irﬂﬂﬁfénkl{o%p?igﬂgﬁ &n%&é-f of
6 gas 6.al cohol . net| ohponen
gccor din o ?ﬂg agr{ag?l’rkgl?/efl %é\?\%ecllelrséﬁ[_"%o‘]ﬁ?g)%ﬂf %dLﬂ":eé&Corrpri ses
[208505 gasBfaepic spraponsmiaciopdingio claim 39, Wastsitet i ¢ conponent
accor di fig atcohdd lisxinmof Betharod; kthiaiol bfitba Mixkird FfensHRABI20S Bfianol.
[2180% gas Mtabfiic @&gpoglgr%a@éogﬂﬁﬂodaim 19, wherein

the mixture comprises 90% gasoline and 10% alcohol.

[22] Magnetic component according to claim 19, wherein
the mixture comprises 85% gasoline and 15% alcohol.

[23] Magnetic component according to claim 19, wherein
the mixture comprises 80% gasoline and 20% alcohol.
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