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WO 2005/120783 PCT/US2005/017718 | COLORED RAZOR BLADES

WTOhAiz%(;nv%Q}éon relates to razor blades and processes for manufacturing
(8701 Bia88¢, and more particularly to colored razor blades. REFoFBfzA&Y0 17718

are typically formed of a suitable metallic sheet material 5 such as
stainless steel, which is slit to a desired width and heat-treated to harden
the metal. 'The hardening operation utilizes a high temperature furnace,
where the metal may be EXId3BE I» kexfApEtadlre® HFeater than 1100C for

up 0 10 secade, olouec by yenching, At irdening, 240 £9HS

is formed on ca Sa
raeddsasbaped eonigardatoariyito asiolithatetiplidesing a radius less than

about 1000 stroms, e.g., about 200 - 3Q0 angstroms. Various coatings.
may be appli 8%%%9%%‘?&@3@%&!%@%&%3“%% %é?mﬁg}ﬁféﬁnﬁjs%ml
sdigmenehialrophousdiamond diadonddikeidachan L &mnatasiahrden the

nitrides, carbides, oxides or ceramics are often applied to the cutting edge
5 fhe L RRES  F I GTOU0 A TSI P 1S N SRR

BRIt dRtetay es S uRkIe oREABreRAM coTTtaiRing raterialssas aitldWed by
improving the binding between the substrate, typically stainless steel, and
qHERBIRE coatings. A polytetrafluoroethylene (PTFE) outer layer can be

used to provigdgifri¢iien-raduicliantidsippartanhtaaitheseieaatings betting edge
applied, and any other post 20 hardening iéﬁ]rocessin steps be performed,

tpre ks limcierrRefoNerigeraiigrsationdiibghan s imaetHB bririgethdius less than
a‘%&&pﬁmﬂaﬁ%%ﬁlohw@g%m@@bdfih@@%@&ﬂ@@mpered it will lose its

hardness and may not perform properly‘duringpuse. Examples of razor
blade cutting ¥dgeustraatnessamiobs sutlists sherdhinghedse dig example, hard

despubeddn i G- RaieNENeRons2ARmOR], W23 onehkd LQJ?@@Q&E’(@I??) material,
5,032,243; 5,497,550, 5,940,975; 5,669,144; EP 0591334; and PC

Bzides3eridterpradesarenyimenrporited plefdieHecuttipgprdsent the ultimate

t@%%ﬁ}mmé%m%%wasﬁ%%&%ﬂ@ ﬁ&%%ﬂ%@amﬂa er@of niobium
oating"having a color different from the color of the underlying blade
nateraiitThecspmingciiistzlasused Heramoreidedaies beawashiding

ﬁ*&%@m@m ite, & Gplered 6oALING prVdEs 2 desirakie aesthetit ene

effect, without deleteriously

(PTFE) outer layer can be used to provide friction reduction.

It is important that these coatings be applied, and any other post-
hardening processing steps be performed, under sufficiently low temperature conditions
so that the hardened, sharpened steel is not tempered. If the steel is tempered it will lose
its hardness and may not perform properly during use.

Examples of razor blade cutting edge structures and processes of
manufacture are described in U.S. Patents Nos. 5,295,305; 5,232,568, 4,933,05%;
5,032,243, 5,497,550, 5,940,975, 5,669,144; EP 0591334; and PCT 92/03330, which
are hereby incorporated by reference.

The present invention provides razor blades that include a colored
coating, ie., a coating having a color different from the color of the underlying blade
material. The term "colored" as used herein, includes all colors, mcluding black and
white. The colored coating provides a desirable aesthetic effect, without deleteriously
affecting the performance or physical properties of the blade. The color of the razor

blades can be color-coordinated with the color of the housing of a razor cartridge or the
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affecting the performance or physical properties of the blade. The co_Ior of

the razor blades can be color-coordinated with the color of the housing of
WY &idge or the WO 2005/120783 PCT/US2005/0177 1BCY/ HEHWR017718

or other components of a shaving system. In sonic preferr_ed

implementations, the coating covers substantially the entire blade _

surface, enhancing the aesthetic. effect and simplifying manufacturing.

Thadoatingsarewycables exhibitekcetianad hestaderdreRBd8y lementations,

jal; and can be produced consistentl ano!rrglatively inexpensively. 5
R TS 5 o Pt P oS e

shaldngpytenmanciacing bibigedonmingd e@l& @\ﬁd*ﬁé&',' iteﬁaﬁa%ﬁz@eﬁgﬂ@é%%@m to
vi sharpened, cutting edge, and a colored coating disposed on

Iqé%sl?%%or 5 P%?’ ﬁ?gi ﬁﬁéld%g%r(? Ch SRRy Bﬂg TRAYTRBI GRRX AT TFLY.

more of the followirg:ipaturas Hhetoloradeealing.coVRraSHRSIANHAIY, o

the entire blade. Th _coattg_g includes 10 a metallic oxide, and/or metallic

gx%‘ﬁ‘ﬁég,stgﬂ’. REam s oneest otrarareltisitlrst rﬁ@tﬁﬁ@&é}_@délgving a
istelryshing! ﬂﬂﬁ@iﬁwﬁg@' bl @%0%%*5{5@ %%6@8@9 Pa ! ngﬁfg}g‘{ 8? the blade.

and mixtures thereof The metallic sheet material comprises st S
steel, e.g., m§ﬁ€ﬁ§ﬁ?@@fﬁﬁﬂ@§§%ﬁé@ymﬂﬂ@h ayecarfithestidoteds
flomuthe giaugReBsistNhelcgRld, éﬂ@&%ﬁ&%&@%ﬂtﬂ@ﬁaﬁ@? £R& tc'% %gsmcludes
a thickness of from about 300 to 10,000 15 ngstroms, e.g., from abou N
éé@cfél%%q@n@%@@ﬁ@?tﬁﬂé‘ etRiGAdMh &\Lin thadradeitidn abstepsionransition
exmBledihe manifrthernciide;heating the blade material prior .
to or o?uring the applying stlep and/or ion k;'(ljmbar(#r;gent. g%ﬁéﬁ%%&ém tm, 1ron,
ﬁ’i’éltgﬁ%’a"i“ﬁ?ﬁ)ﬁhfée@#) dﬁ"ﬁﬁ @r{ﬁéné(-‘pfhyﬁﬁ grstepal Thenpnisntitnirise sfmetue?,
maadisohpiaduanacoiaetcaglings nalPOdonadelelpriousy affect,,
the final properties of the blade. FOr example, in one aspec inve
Folturaelel rsaeroenthblumclierecaipty ng athiskisscoafingtatediade to 1 oo,looo
g yhiedt 8 ial to a hardening process, an
f‘zg%ning th’elé ‘ 'é%%é%ggy%%gﬁgqé)a%g mat %g into a razor blade, the oxide
coating providifg @Wéh%(imabm%dﬂiddétmwaﬁflpaﬁ?%e%ﬁﬂimmtaﬁethod may
T, t t ing | ied to a relatively large, sheet o B
I e BN b gt saor on
@@H@ﬁ@é‘}%@faﬁmwa@eﬂ@{@ﬁm;@@@” perfohmeabah faaﬁlpﬁ&ﬁ_d %)fstt?!ﬁ]de
B o, B A OIS B O i R ES0S E8% 50 thar
do not'deleteriously z’iffect the final properties of the blade. For example, in one aspect

the invention features a method that includes applying an oxide coating to a blade
material, subjecting the coated blade material to a hardening process, and forming the
hardened coated blade material into a razor blade, the oxide coating providing the razor
blade with a colored coating.

In some preferred inethods, the coating is applied to a relatively large
sheet of metal, from which a great many blades can be manufactured. For example, the
applying step may be performed on a sheet of blade material having a width
substantially greater than the width of the razor blade. In this case, the method may
further include, between the applying and subjecting steps, slitting the blade material to
form a plurality of strips. Some methods mvolve a substantially continuous coating and
heat-treating process. The method may also include controlling the hardening process

so that the composition of the oxide coating is changed by the hardening process.
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further include, between the applying and subjecting steps, slitting the
%g%m%tggial to 30 form a pl-urality of strips. Some methods involvea

sub; antially continuous coating anal heat-treating process. THE MEtRF/ 017718

may also include controlling the hardening process so that the

composition of the oxide coating is changed by the hardening process.

WO 2005/120783 PCT/152005/017718 Sorne methods may include one

or more of thédollowirihdfdatireesnTihdecortrotlingrstep tinchotlewiogritralling. The

3}5&’(1%%9[%5‘%50”81@(%@%# ggﬁlﬁv héﬁ@ é{ﬁ%jga{ d%ﬁg}goggou% By iShPc‘?g{% eccliening
or exarmple, the controlling stép may Mciude providing a_ chamber withir
webiehs thi e trivdenihglamoeesspis geefoomeaiap dtieprodydindudn eroridiapess

ases fo the chamber during the hardenin cess. The.gases are i
S e R R DA AR e or o
gadyon thodoxider cantigntbioxidiEning mogensoxidae ytreg ancdidxite] haiethe

vapor, and mixtures thereof. The hardening process includes.passing the .
B AT BTG SRR TS S He RTER TRHGAE e Bfride
doafiag @ddearseogpd démijderature zaperwhidhnikOuexddizesdshe coating.

The hardening, process is performed.in a tunnel oven, and the first

temperatu re%ﬁﬁ%‘ga% DERtESS PR YGhRaTEe #’ﬁéﬂag%f%%ﬂ&mough a first
tenpperatdre-zoRehisiararReantheshate t gane ahine fuonel QYEsLBMBIE ne which
the temperature can be controlled independently of the temperature in the

HA SRR RNt BRISRRRR OSSR Baiamsraas inmrtngse aaAdhe first
tzaperafike tharnekaveneae beikoniroledvaseperRe siboall hada AMPIEe is 2

conditions in the first zone of the tunnel oven. By controlling the oxygen

S5EPTAl SRS A AENE LT SBRLFHE R Bt e (B dps@EaRiied
Bl ipenaxidl Binmmasmbe b el das gedesband cantralied) Jhe NAKHeRING: partial

process may result in martenization of the blade material. In some

RifStHEUS teSrohthgseplihaduuskppeambetrentiabiel ndasatioptite! the
FoBRA sinbReaeHENRSBINGSIRMMAY JeoinsHdsRarkingdRS yeen partial

s,li,tted blade material into portions having substantially the same len

th
FAsSEvE ABF BrRsgadmRe R the dumnther sAckiadssrplyinlyraod shgingide ?ﬁ@ may
selitingedgsdesenhance-the shavingpeHermaneceQfithe LUing 8898nization of

The coating is selected from the group consisting of chromium containing
theAledaasBlum containing materials, 25 diamond coatings,

diamond-likergQatingstRlG, T!E'érfglﬁﬁm%?g%? ‘ﬁ?clﬁéggescﬁa%yﬂlﬁg IREIRie material

The method further includes selecting the stoichiometry composition of the
teirancortifigesedas ol v araesien Madldsionclude breaking the slitted blade

material into portions having substantially the same length as the razor blade.

The method further includes applying a coating to the cutting edge to
enhance the shaving performance of the cutting edge. The coating is selected from the
group consisting of chromium containing materials, niobium containing materials,
diamond coatings, diamond-like coatings (DLC), nitrides, carbides, oxides, and
telomers. The method further includes selecting the stoichiometry composition of the
oxide coating so as to give a desired final color.

In a further aspect, the invention features a wet shaving system that
includes a razor including a blade formed of a metallic sheet material and having a
sharpened cutting edge, the blade having a colored coating disposed on at least a portion
of the blade. The blade may include any of the features discussed above.

The term "colored," as used herein, refers to a coating having a color that
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In a further aspect, the invention features a wet shaving system that

“jgczlbj(%elsi(a razor including a blade formed. of a metallic sheet material and

having 4 30 sharpened cutting edge, the blade having a colordd dg&trig3/017718
disposed on at least a. portion of the blade. The blade may include any of

the features discussed. above. The terms"colored," as used herein, refers

to a coating having a color that. WO 2005/120783 PCT/US2005/017718

4 difgdiffefent flonedhe 06ibe ofithveted cobtadisubstrate tmaterihltte whithg is
thel.cgating is applied. The term "colorized coating," as used herein,

F&té¥S to a colored coating that has been heat treated to enhance its
coloration. 5 The detallscbdrare ovaringg' emtradiimeants offthre ioventioredreating

et forth in the accompanying drawings and the description below. Other
tﬁé‘éﬁﬁ%&ﬁﬂé‘%%ﬁ%ég %ﬁ% SRS ST be apparent from the
description ami«&lisamings: andoliramprthembladmsntd Gf fhs iatepiviewscand forth in
FIG. IA. is a side view of a supported razor t?ﬂ%ade. FIG.2isa

tBe A BRI AR B S SR A BRI RG ThE: FrET 520 o IdRL A vantages

of itk iagrannShewingSieps it A cazes iade ManeHasiU NG fiRRAGASS
according to one embodiment of the invention. 15 FIG. 4 is a temperature

e for a hardening furnace. FIG. 5 is a diagrammatic side view of an

oxidization zqne; klfz a36pivisvliagiammatic grosstseionakWeppeftad razor
sparger, taken along line A-A in FIG. 5. FIG: SB is a side view of the
‘ger shown in FIG. 5A. 20 FIG. SC is a front view of an exit gate used

with the oxidatien zang pehuaiir FiGy ar Refewing o rlach iRPAHA FI@Zor razor

blade 10 includes a stainless steel substrate, which typically has a
Bakkness of about 0.003 to 0.004 inch. The stainless steel has been

‘hardened to ii@@?%ﬁ?@%‘%v%é@%mmﬁ@tﬁg%t%Bshﬁ% aoHitingedesfcaring
(sometimes referred to as the "ultimate edge" of the blade) that has been
mhesperegidng to one embodiment of the mvention.

FIG. 4 is a temperature profile for a hardening furnace.

FIG. 5 is a diagrammatic side view of an oxidization zone.

FIG. 5A is a diagrammatic cross-sectional view of a sparger, taken along
line A-A in FIG. 5.

FIG. 5B is a side view of the sparger shown in FIG. 5A.

FIG. 5C is a front view of an exit gate used with the oxidation zone
shown in FIG. 5.

Referring to FIG.S. 1 and 1A, razor blade 10 mcludes a stainless steel
substrate, which typically has a thickness of about 0.003 to 0.004 inch. The stainless
steel has been hardened to its martensitic phase. The blade 10 has a cutting edge 14
(sometimes referred to as the "ultimate edge" of the blade) that has been sharpened to a
tip 16. Preferably, tip 16 has a radius of less than 1,000 angstroms, preferably 200 to
400 angstroms, measured by SEM. Typically, tip 16 has a profile with side facets at an
included angle of between 15 and 30 degrees, e.g., about 19 degrees, measured at 40
microns from the tip.

Blade 10 includes a very thin, e.g., 300 to 10,000 Angstrom, colored
coating. This coating is not visible in FIGS. 1 and 1A due to the scale of these figures.

The colored coating is preferably formed of an oxide that is selected and applied so as to
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tip 16. Preferably, tip 16 has a radius of less than 1,000 angstroms,
“Q)r%(f)%[alt%l%zoo to 400 angstroms, measured by SEM. Typically, tip 16 has

& Profie’With side facets at an included angle of between 15 affd8632005/017718

degrees, e.g., about 19 degrees, measured at 40 microns from the tip. 30

Blade 10 includes a very thin, e.g., 300-t6-10,000 Angstrom, colored

coating. This coating is not visible in FIGS. | and IA due to the scale of

pheseécfigieased Hodocodotedioodtiddlsder efietably fidmaed tledngxidephat ise

hs.el cted and agpligd O’r%%&% WO 2005/120783 C'{_'/l 2905/0177113 hange

ﬁo@%%gap&)e%%e "Colorto the finished bt e,San S WitnstEhd the I%Pg?]1 change or

démpéraige ohdedetvrgipnocess and other blade processing steps without

a. deleterious_colgr change.or. other damage or. deteripration. Suitable

oxides includg '8 sog‘!f}%alﬁﬁa ARy ??1gﬁ?&ﬁﬁﬁb@fﬁ@?ﬁﬁ,tr@%téwlefgetals’

TitseRiwtcaluminUmmisikeolidongsiesst tantatihn) iobistomn,imeen sad mixtures

épigtures of these oxides. Referring to FIG. 2, blade 10 can be used in

HAGPFESr 110, which includes a handle 112 and a replaceable
shaving cartriglge i ghodaridgeldd4 inckudps uhausingab 6 wineh carigsch
three blades 10, a guard 120 and a cap.122. Each blade 10 is 10 welded

5 ladssrdle 1 AAdothi spipsale Sk iesrErigge e 4 1 G REG ARy ncludes
Hh@mted asyleseHRed tBrse, U deS! (P atemN 926 HB:36% Yehichaish blade 10 is

incorporated herein by reference. Cartridggé.lm also includes an

FED et RRRThbbr AP 4RsAlaRReh RGtSiRlr T SBRBOPR dlaiie irsuatbgmpunted, as
dweriensel28irfs dissyssed aboves theocqlprpfidhe BIpeeBantein by reference.

coordinated with. the 15 color of the housing or handle, or a portion of the

(SHESS b ARl rean TG RISHIGBRAIh RS B eI
Jrscexamplgdhecrler ffihegoating may be the same as, and/or

contrasting or complementary with the color(s) of the housing and/or

handle. The Geldkeistsd ebatinghnaglarsel e bbutelmardes wirtiagtefl with the
SIRFIOMBLIRROBS 1I e &%tﬂgﬁﬁor?o@mhﬁ‘ﬁo%%@cﬁﬂaﬁéﬁ&%QrEQ{éh BSleasing

used in other types of razors, for example razors having one, two or three

apel stz @gsfbﬁférb@@étsmcpmaé@. @mﬁqwﬁﬁw sea@@@_dmﬁwémh@ same
Q%%PQ&M&%%&B@H&&% RiYaling B&BAs) EP&S%HQQ%E&%YQT handle.

either be replaceable or be permanently attached to a razor han

Tsitewlier pidbess fonapplyivleothe eotsrehicoatiing @atahelsfeeningortions of the
cartridge, e.g., the guard.

Blade 10 can be used in other types of razors, for example razors having
one, two or three or more blades, or double-sided blades. Blade 10 can be used in razors
that do not have movable blades or pivoting heads. The cartridge may either be
replaceable or be permanently attached to a razor handle.

A suitable process for applying the colored coating and manufacturing
the razor blade is shown diagrammatically in FIG. 3. As shown in FIG. 3, preferably,
the oxide layer is applied to the sheet material from which the blade is formed, prior to
the slitting of the sheet material to a desired width that is typically significantly wider
than the final blade width. Performing the coating step at this stage simplifies
manufacturing, because a large surface area can be coated at once. The oxide coating is
applied to a sheet of soft blade steel, e.g., by physical vapor deposition (PVD), plasma
enhanced chemical vapor deposition (PECVD), or other deposition technique, m a layer

of uniform thickness. The layer is typically about 400 to 10,000 Angstroms, for example
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25 the razor blade is shown diagrammatically in FIG. 3. As shown in FIG,

ly, the oxide layer is applied to the sheet material from which
“&éﬂ [%Hdgg’%%‘ormed, prior to the slitting of the sheet material t& Q'desiPag 17718

width that is typically significantly wider than the final blade width.
Performing the coating step at this stagessimplifies manufacturing,
because a large surface area can be coated at once. The oxide coating is
Soappliechttoa sheetrofisofilbladésteet, vag.bbiqbysicabvapendepdsitign

PVD), plasma, enhanced, chemical vapor de ftion (RECVD), or other . .
BB T Ly, LA TUbhmLes. THaTAYaP S kAl ™ 0
abaur 406, tacte0hAndistsam afat exampletie: 200X IB0F830ating. The oxide
PCLYUS200S/017718 6 about 500 to 800 Angstroms. The substrate . .
“rﬂ%%é%’%‘e eBﬂ%F%%H?Br%&rf%ﬁl SSRERO B Y™ T%YF&% TR

abautel00E: to3BAGiteating toesthstratddhisamanrerimneashinteasemoting

the adhesion and wear resistance of the oxide coating. The oxide cqating .
Taysy e Q&é Hha’t%%F*a%ﬁﬁ%%i?géiﬁﬁ?ﬁr?yﬁlohﬁéﬂi’é@@? T O depostion
PO XigiZ @enTh M tdicRiGssCHT DRI, BlamdmsoneibenReN-ddized, the coating
metals. This adhesion-promoting layer may be applied to the sheet of soft
BRI $tsetPRlgd BY HIRAEST VRIRYT AepBStith PR gritrea e in FIC. 3.

thickRess.ehheiwaeB.a0p0e: 288 pnasHpms HAdesireds the raatingyMa@Mtion (a
,beé)re-applied. by a supplier, prior to the other processing steps shown in
YE) tgehmi ot et § QA b BapBTE AR B Sh peeriefEaical vapor

dapbising iopdaHARVRAIRERRIAIE) . SRUNRIRGIRYR) 3181 thermal
sources (PVD), plasma enhanced chemical vapor deposition (PECVD),.
oW Bied dilesh rﬁ%@ BEOSGEn RESARHEE) torBe ssethyybAerans e Hrewaphraque and

Jﬂm%mgdpﬁﬂﬁeﬁé RABDERS 3decls HRRA WibRReRHRA D e abHgye

and fooling used, and are selected so as to produce an oxide layer
thigkipeptiadiedipearenfeiisess and other properties. 15 After the coating is

applied, the sReet materiahis sltipte SRS HRA IR AP IR RPeHaterd the
for ease of handling during Subsequent processing. Other pre-hardening
sraparsmaiierrisdonn gm@f hangdbrbAvan; sPbresivent Dvpetssiae. ditsped
SRAUERCS Y PEGNAIELAING SIRRS gy REFR CARRICIEGs;ihe blade
material is Subjected to a hardening process, which results in martensitic

20 transforméﬁbﬁndﬁﬁ"@mmlm%Pf@WmM@pﬁﬁaﬁﬁﬂé?Méqmlﬁeda
#edhard 9@&@%@% &M%@fﬁ&@&ﬂﬂ%&%&@sg Wﬂf&g'@yﬁ% is shawnin.

FIG. 4. This temperature profile within the oven involves quickly ramping
tihestompsieturetinf thrordgststedlu p?;ttypjcal temperature profile for the hardening

process, which is conducted in a tunnel oven, is shown in FIG. 4. This temperature
profile within the oven involves quickly ramping the temperature of the material up to a
high temperature, e.g., approximately 1160°C, maintaining the material at this
temperature for a period of time, during which austenization of the stainless steel occurs.
After the material exits the oven, it is rapidly quenched, causing martenization of the
stainless steel.

The processes described below may be added to existing blade steel
hardening processes. Advantageously, in many cases the colorization processes
described herein can be integrated into an existing hardening process with minimal
changes to the existing process. One existing blade steel hardening process utilizes a
high temperature furnace (greater than 1100°C) contaming a flowing Forming Gas (a

mixture of hydrogen and nitrogen) ambient. Two parallel continuous stainless steel
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high temperature, e.g., approximately 1160C, maintaining the material at

&[}i% tgr1%>7erature for a period of time, during which austenization of the

Stainless stdel occurs. 25 After the material exits the oven, it i RIg05/017718
guenched, causing martenization of the stainless steel. The processes
described below may be added to existirtg blade steel hardening

processes. Advantageously, in many cases the colorization processes

Uederibizd herpinleathbeipitébrshiat intoparaixistingvardeAing protessithmin)
iRl 30 shanges o, b existn piocees, O exsiing lade steel

ard;n ng process utilizes a high temperature furnace (greater than

HegGhaontaifihg hiffoveimgdrgmmifgGas ien matturecof dd/frdgen amsk (also
[ ient, T llel tinyous stainless steel WO .
DA SRER Do RSN 4 SR S S g

higlete nfiibeatiaiel fos nae 6 B6s6-ipshnins( h2@:ftineim)ateachokdigdrighhe stainless
temperature. treatment is used to austipitize the stajnless steel strip

RESAP 1 EXPOARERIGH (GBI Ure TUHACE 0 A NAHBTE ToR Tacketeguench
ko alstit seterradtensisithenwdiencanled e tedube). This section is

used to start the cooling 5 process of thevﬁtainless steel blade strips, Just
after the wat %W&é%ﬁgf’%%ﬁ@%é S(EId5150RIEBs SrlPpged o the

ibleugbrecsetobuateroacialed epenchibincks. chaagudenchiobiaghks ipiliptesult in
the martensitic transform.ag%n of the steel.. During the hardening process,
THEBRRAEEERNGHS CURridP 8P tHe ACuTsHfbR B Sxide 8k is
GpRaneed andier ehangedt i alezatiaT thay sRSU the 1 AM R aANEERE  color,

of the colar, for example to a brighter shade or more brilliant appearance,

S BB et R BhHCo PR oS B ih EWb &t {9 SrtgRessran-yellow,

ENOEre8rd oI RikRrOr o viBletalial de Qi iR R ERA Sl e 85I tive index
bright green-yellow, dark green, or blue-green. This colorization results

TSR SRR e FRTPCEVESIAgEX 2 Shime CBaliSoc WIeR e rusiPidkamstric
JERFPRIEBANGRIBHR COPNRANSIL O StICRIOINElIGALR. 6RRAROSHIRNBRA/OF change

the crystalfine structure of the oxide coating. The degree of change in the

i hmrBntmmh ivadndsefasSisshonivebsrrsTthhe siplos i cemtared film.
The compositigr andavisialling skuetine ofiheeatingafter;colgnization,

and thus the final color of the coating, will depend on several variables.

Jod ERbRTpRIHBUSIRTIBHI6PLOB P EBICHRgHIS YV b dpiecad Srig Vi ldapiehigs.

1 Rergaseme I h SR eR et iNG I NaP e ARG D& RASIEDING N the oases

procedure. Introducing only nitrogen into fhe furnace will generally
tepbag et ilcgiayastéueslsibel hiedeining procedure. Introducing only

nitrogen into the furnace will generally change an initially gray-blue colored titanium
oxide coating to bright blue or blue-violet. This color change is due to a reduction in the
oxygen content of the titanium oxide coating. If air and/or moisture is introduced to the
furnace, the reduction in the oxygen content of the titanium oxide coating is much less,
and the resulting index of refraction is higher.

Other variables that affect colorization are the initial thickness and
composition of the oxide coating, the temperature profile of the hardening furnace, and
the speed at which the material travels through the furnace. If the thickness and/or
composition of the coating vary over the length of the material, it may be necessary to
adjust the process parameters of the hardening process in order to obtain a consistent
end product. Because it is difficult to rapidly adjust the temperature and ambient

conditions 1n the large tunnel ovens that are typically used for hardening, it may be
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oxide coating to bright blue or blue-violet. This color change is due to a

“;Sduction in the oxygen content of the titanium. oxide coating. If air and/or

moieturé 1&ntroduced to the furnace, the reduction in the oxydé&l/dbaten017718

“of the titanium oxide coating is much less, 25 and the resulting index of
refraction is higher. Other variables that affect coiorization are the initial
thickness and composition of the oxide coating, the temperature profile of
dberhidedeningvidEracepantt, thespeedeattihichithe: matietiah diasalse (referred to

through.the furnace. If.the .mi ness and/or _composition of the coating
el R S Mhaoaoe vk 55 MRty s i v
fordabe dphacametsns oftirediand énidgrpngceassdtiarder to ebgaiiyacduce the oxide

consistent. end praduct. Because it.is difficulf to rapidly adjust th ..
AR S 2 2 e R S PP R ARET BoBhe B diional
dypiealty ers ech fdrehaedefir ngfkﬁﬁﬂﬁiwﬁel\i&/@aﬁﬁﬁﬁﬁlaﬁaﬁfg an Oﬁ{idization zone in
PCTYUS2005/01'7718 - desirable,, to provide a separate, shorter oven

WS hE7E FAPIORHOT RN TR e BORHHE  thie GRBRARSAL ).

vhAkSotbencoBvenenRITIa geiturnelovendsnaynensedafemtieiohhd hence the
temperature step of the hardening operation and to slightl)ééreduce the
i J

SRR NIRRT TP AIED FeRa sl B HRPRIGTES ity edmpBg bRyt
et trardditionabs sherappvanymambesed formidationsalalization Aow

providing an oxidization zone in which thefb%as composition can be

TRSRIVBIy FRIERN HERGEGSd 16 Bintbafieatiotor psratiohsn b ftebaged on the
abpesirie: terRe RS divationidaner and hencethign galeration

ambient responsiveness, can be adjusted gﬁ(@pr down, by adjusting the set

point of the 1425 RERCEI Y RISETIRRNBIuFRA B CTIfO dHEpBSRBD HIC
Ansontlewta ratsof thrisastsshintedussdetostha PXiGiZatiaRAPRE fafzed

then be altered, based on the appearance of the material as it exits the
t@awfa% AsZBREEN iR cidhmNg BiewesSheprodessedivry ordiisud to
(ObtIBsENRrERd Soptings-UsihthiRenoxigesdiscissed Above, AATHCWA Y dation
titanium oxide (or any stoichiornetry of oxidizéd titanium), as the thin

Zopere adisias peoresiddheisntar bethersisnizedrrditions 15 (composition
and temperattire ) iR dhe HahJaoPGIATES 15 EARMALIg Oxidation

Zone are adjusted to control thé color of the colorized coating. The

teygEatore Zomecovishtgifizeiccisobwatett tatiné epaheh higick siempesplane the
Jurnacs.and thenfirshsstefwatereagled mﬁﬂﬁ&%ﬁg@Mggé@%@%gg&m
araening line. ce

water-cooled muffle tube used on a standar e furn
Pesriilgeratube 20 Pfstilemtbst b wodifledsd ¢ttt lWedtet ipnmbessediest the

h@%@&ﬁé%ﬁlg{@%&&?eﬁ?éptﬁ%%xidaﬁon Zone at a temperature near or below 1160°C.
Addition of heating elements to the Oxidation Zone may also be employed to improve
the stability of the process, such as during start-up.

The Oxidation Zone may be, for example, an Inconel tube attached to the
tubing used in the high temperature furnace of the hardening line. Referring to Fig.5, n
one embodiment a gas sparger system 200 is istalled about 2.9 c¢m from the entrance of
the tube 202 and dimensioned to extend 5.1 cm down the tube. In this case, the sparger
has a total of 16 mlet gas ports (not shown), and is designed so that gas injected through
the sparger (arrows, Fig. 5A) will uniformly impinge upon the stainless steel strips. Gas
is introduced to the sparger through a pair of inlet tubes 201, 203. A gas baffle 204 may
be included so that the two stainless steel strips of blade material are separated from

each other so that the gas composition on each side of the baffle may be independently
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hardening furnace and enter the Oxidation Zone at a temperature near or
“}?{e%%/}%@%: Addition of heating elements to the Oxidation Zone may

also be employed to improve the stability of the process, suchPAs k017718

start-up. The Oxidation Zone may be, for example, an Inconel tube

attached to the 25 tubing used in the high temperature furnace of the

hardening line. Referring to Fig 5, in one embodiment a gas sparger

C@;@f@}lﬁcﬁo@"h@ ’Mfm|%%ab@mﬂzﬁgfcm¢r@m1rﬁ>érér:ftkan%é”{oflqhmmmﬁg.S.A. In
tﬁ@%@éﬁ%h%@%%%%ﬁé%”ﬂée&ﬁ%@, ﬁb@é%ﬁlgn&hg%?s art0€ of the

sparger has a tot 16 inlet gas ports(not shown), a esigned so
Grradagias ibjocteadrseghdee spaigbe (Arfows, EgleBirgdnihaupitobalife may
impi the, stad IRS.. ispntroduced to the, .
N O S AR, T B0 ihiea o
tin¢|dad @ soithat ¢hattelosstansibbs slewtisgripeottiade hugteviaisagd at the same

separated frorn _each other-so that the gas compositi n each side of
e I S S R L s gneters
Bontrolleflcddhechaffle20d nayxdéfine thochamnbers) 2D 2 1@ as Shoyennd two
in Fig. SA. | is case, the gas. e , for example, begin 0. .
s S o A e MR B S g T 5O
Hra slit desired, theegasiiafflel mag. 2extenddal ofigitheieptite pepgi obtheack-flow
xidation Zane. The ga arger is desjgned so 5 that dual gas flo
AT IL HoLL TIN5 T B 7S EBGEb Tt GopRe fegases
visingtiheCsdmeidurase. Gadiflawstatabonayue Aantiod ekidsinggamdome
meters. T it of each ch r of the Oxidation Zone may be =
St S AR YUY D 31 e S8 UEHAECh BiRcke 06
HRdthathyaddsianenit gate dlitfignsSematibe stitwawbe, for

example, 0.1 to 0.2 cm wide. This exit gate prevents any back-flow 10 of
ambient air ir%lfgetﬁéléﬂaﬁtg&ﬁ %ﬂ%&%&%&tﬁ%@%ﬁ%ﬁ@fi AR

iih© gasesasvitinithed RO ANBe Ak discusses] FOVEIdHSIA RIS, in
V6(\)tllzijl(%igation‘zone the stainless steel blade strips are pulled through a set of
Faollel A ATBRIEKC 368 Lovh & ARt A Bl i i afemprsature furnace.

martensitic transipemation@idhastealed BBoXidation d8s AR GMRIBA metal
mixture of oxygen and nitro%en: 15 introduced as dry air and nitrogen,

Fridy B e B eoatorpEsld poloivpts duskg thehideuasrorReayded
relirestiviodne flovselgagesien thalishiBnRSFaiue EnacsaAkel thee

processes described above allow a decorative transition metal oxide film
R BESpBERITP HSdiEtPIERRaHZEds dnry ihe marelbnhrisesedad pipg the
s’%ﬁﬁdi\%ﬂ ?ﬂe&%ﬁﬂl@'%@c%@.e&f'& dRRipad A HRCQLAlING UARRINER MRRIAHRXII e nsitic
transformation, it would generally either destroy the martensitic properties of the
stamless steel strip, or would require extensive temperature control and special material
handling. The processes described above generally provide highly adherent, protective
oxides, while allowing excellent color control and without detrimentally impacting the
metallurgic properties of the hardened stainless steel blade strips.

After the hardening process, the blade material is sharpened, to create the
cutting edge shown in FIG. 1, and the strip of blade material is broken into blades of the
desired length. The blades may then be welded, e.g., using laser welding, to the support
11 (FIG. 2), if such a support is to be used.

In addition to the colored coating, the razor blade may include other

features, such as performance enhancing coatings and layers, which may be applied
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20 colorized prior to the hardening process, it would generally be
ring the standard hardening process. If a coloration process
‘?@v%%ﬁ%%ﬁ%%ed after the martensitic transformation, it would genEf&iRP05/017718
either destroy the martensitic properties of the stainless steel strip, or
would require extensive temperature confrol. and special material
handling. The processes described above generally provide highly
Lativererheplotestives 25 biddsadiiesallowing excellent color control and

without det”’%%}%%ﬁ&%ﬁg@% they W&@M@\%M%@H?%ﬂ%@%ﬂgf%?d

stainless stee Ips. After the hardening process, the ‘

divatesied is Shabpekeu el srstitn thieo wuting abdg s hovtinginRiGds awdutiee but
stri blade material.is broken into blades of the desired length. The

Bia %%E%iﬁiﬁ%ﬁiﬁee%?eg&%e.g., using laser welding, to the support 3e

11 (FIG. 2), ifSsutcihle istpboydrisitdebiel s sedudn @idbitionatoltblercolored ontaining

coating, the razor blade may include odic features, such,as performance
AR Eng COLIROL INARGRE WG il B DSPTEA 300830 5 oo
RCTHIB20ap40dy 1B CI0o hedkeentheisbanpe ning ranbivve dirg Steps.

For example, the ay be coated with ane or more coatings, as .
Ciscusaed in S LA RS A SoCToN e e e e COATh e malers o8-
dnelude, bubptenotiimised to Dhe jolldvidey (& Syitalle intedayeobhateniatle or
include niopium and.chromium containing . materials. A particular. .

R B T e R ok HACTRG & IRk o m ABBUE- L0 B B
singstamsichtlcA2603830hdaswibesitis@ ot acaithivonibertryed Gilltaller
hard coating materials include carbo -contaiq@igg ma eriaLBS (se.%&F v for

A REPB Sl Uh 87 SHBR Bl ORED PT) LS PHIHS e B rOR RS, for
é}&@gﬁﬁ&z ﬁi&ié@la@getl&ﬁi@glﬂﬁﬂiﬂgﬁiﬁiebyﬁ@ﬁﬁi@ﬁﬁge Theshligan caibidehterials can
oxides (e.g., alumina, zirconia) and. othey ceramic materials- Carbon
aéawaﬁﬂ%g%?&%aﬁﬁ@sec%n%a&m%ﬁ@hé?fea?ﬁyeﬁ% g joftBeds of
depasitan dinidenachrongupadentingugiptptbese additives, for example,

in the target during application by sputtering. The hard coating materials

can also incorptRaie HFIFEEERY 8 Y DHYAFSHENRIEE SR ABRE Tafereinge
Jesheds of ia-clenpsitinnyairdesctbrgindt SiRalsHt MR R38iBM8xe, ¢.g.,

Suitable overcoat layers include chromium containing materials, e.qg,

CRRbMAPATGE SRFSITREFASAIBYR th APEPRISEHIBNIRSE (WitFkness of about 100-500
RAQlyigirafluoroethylene, e.g.,

Suitable outer layers include polytetrafluoroethylene, sometimes referred

to as a telomer. A particular polytetrafluoroethylene material is Krytox LW 1200
available from DuPont. This material is a nonflamnmable and stable dry Iubricant that
consists of small particles that yield stable dispersions. It is furnished as an aqueous
dispersion of 20% solids by weight and can be applied by dipping, spraying, or brushing,
and can thereafter be air-dried or melt coated. The layer is preferably 100 to 5,000
angstroms thick, e.g., 1,500 to 4,000 angstroms. Provided that a continuous coating is
achieved, reduced telomer coating thickness can provide improved first shave results.
1J.S. Patents Nos. 5,263,256 and 5,985,459, which are hereby incorporated by reference,
describe techniques which can be used to reduce the thickness of an applied telomer
layer.

For example, the razor blade tip may include a niobium interlayer, a DLC

hard coating layer, a chromium overcoat layer, and a Krytox LW1200
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CrPt. A particular overcoat layer is chromium having a thickness of about

W]()O%?)'JE%QB( angstroms. 20 Suitable outer layers include
po ytet’raf

[Uoroethylene, sometimes referred to as a telomer. A paftictdy 017718
polytetrafluoroethylene material is Krytox LW 1200 available from
DuPont. This material is a nonflammabléland stable dry lubricant that
consists of small particles that yield stable dispersions. It is furnished as

AR Bso dispersionter 0%l sstids by weight and can be applied by
dinping, spraxigrAloAiai0g. R0 saphercale AR Al el MElhicing in
coated, The layer Is preferably 100 to 5,000 angstroms thick, e.g., 1,500
48e4t000 angstroms. Provided that a continuous coating is achieved,

reduced telomer coating thickne rlk,qégg{ig%improved first shave

results. U.S. Patents Nos, 5,263, nd 5,985,459, which are hereby
incorporated by referé eslibedechtingpvasicketan be used to

reduce the thickness.of an applied telomer 30 layey. For example, th

razor blade ti%nﬁgﬁ%%ﬁgg éé)}ﬁlo Ollﬁsrh%l’rr?er ;?S;ﬁélitfflﬂ%% %%p%ﬁ}lg gf/gé??eel
shehroniwiai byergoat Eydnmnda srytomg Wit/ WWide 2EE5H20733cd in a

PCT/IJS2005/017713 polytetrafluorgethylene outer coat layer. T. .
AR R e e G P e
dExaninges dmpéibite feradcoterizet ppatingifrac€ssGatomntheE iokoyidag -3
examples, Examples 1 - 4, samples of a stainless steel sheet material
MR et e S
dniplete ofeediie dirnacaumtiuharde viag dentpaiatu@peefilessshionativduced to
IG. 4. The exit af the high temperature furnace was equipped with. an
S e A £ T SO a1
digh. temprrapyeiteiacge asphedhasthe @B rampdient eftthelhtC, and the last

temperature furnace, was controlled. Gases were also introduced to the
BAABHZBR RS TIHFMREEHES! 1S S6idHiZé8 U dating process
(Examples 1-3 only). The temperagigniipie high temperature furnace
was set at 1160C, and, the last of the four zones (the exit temperature)
was set at 1060C. 15 FXEEHE™ TR olfEPPRTAvgh &rature Furnace;

Drv Air in Oxidation Zone Used for Color Control

In this experiment, the high temperature furnace maintained the
temperature profile shown in FIG. 4. The ambient within the high temperature furnace
was flowing nitrogen (18.9 lifers/rrﬁn). The coated stainless steel sheet material was
pulled through the furnace at 36.6 m/min (120 ft/min). A controlled mixture of nitrogen
(1 liter/min) and dry air (0 to 225 ml/min) was introduced to each side of the Oxidation
Zone. The amount of air introduced to the Oxidation Zone established the final color of
the colorized coating. The imitial color of the samples was blue-gray. With no air flow
to the Oxidation Zone, the final color was violet. As the air flow rate was increased to
25 ml/min, the color became a deep blue. At air flow rates greater than 200 ml/min, the
color was a light blue. Use of the Oxidation Zone allowed for a rapidly responding
coloration process, allowing for on-line color control. In this process, it is believed that
the initial titanium oxide film was both densified and reduced, decreasing the apparent
film index of refraction within the high temperature furnace. As the hot film was pulled
through the Oxidation Zone, the increased oxygen ambient re-oxidized the film,

increasing the apparent film index of refraction and thereby colorizing the film.
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Dry Air in Oxidation Zone Used for Color Control In this experiment, the

\A@%ﬁ(}?m erature furnace maintained the temperature profile shown in
1G. 4.

Th&’ambient within the high temperature furnace 20 wWASHBRA/017718

nitrogen (18.9 liters/min). The coated stainless steel sheet material was
pulled through the furnace at 36.6 m/min2120 It/ruin). A controlled mixture
of nitrogen (1 liter/min) and dry air (0 to 225 ml/min) was introduced to
each side of the Oxidation Zone. Fhemmednt of air introduced to the
Oxidation Zone establi inal-color of the colorized coating. The
initial color of the sﬁ%ﬁ%%é@f Qa?}%ﬂbi% aﬁ%r%ur‘%%\?f 95 to the
Oxidation Zone, thevfihimlic§ards glet Usthalt dlonwGateralas

increased to .25 mi/min, the oIo bea‘.e deep blue. At air flogw rate .
areator than 308 A E AR O A A TR AP GED I e i Rrerine
Gan@ stolyedofoma 25¢idiyroesppniling coterationsptdeesscaklowingfanin and 18.9
n-line color control..In this process, it is belieyed that, the initjal titaniu .
T S AP A0 o b GEEPEHIA the bl g
whimiineaeicet refracticidwithindliehighote Mperaie itivaecs Asrtherbdiced to the
iimwas pulled thrqugh the Oxidation Zone, the increased oxygen ambient .
R ST S LR G e A R DR Fer B ERgE 15
Hbigrehlybal oz ingith e tiltmm\Wad2 006! 120 W3 dHe d, A4 25 LT H Aitrated.
xample 2 Forming Gas in High temperature Furnace; DryAir in .
B0 S SR T BT CoBITHE Rigi tasHsar Rt RS RiFislscm while

teemHRine sk aritambiRigh flavdeaduerminadk GAs Sk hyEH wRPthrough
nitrogen), Flow rates were set between 4.7 liters/min and 18.9 liters/min.

tRedHiaar 4o FRCIRFERSEE A RiBRR ARtRIST LRI P4 R B eo s sTRASIRE the
MBS Ity setkiceashsite ahtheCuidation.Zons: Jihaamauntiof gk cess

introduced to the Oxidation Zone established the final color of the

TESRIRSEETEERERG SIS IEBs <O dseendlad hicingse. s thdtHierh clative to
taxifefiminasdendifiadaramiess:90d shighlynitated LA TReseeRangssmple
decreased the apparent film index of refraction of the oxide film while the

¥im was within the high temperature furnace. As the hot film was pulled
through the Oxidation Zone, the ing gxygen ambient re-oxidized

the film, increasing the apparent film index of refraction and modifying the

color of the fi]ﬁﬂ%ﬁé%é%@ Négggﬁ%méﬁéwam@@mmﬁmy, for a
given film. thicknegs, \vere dgsluers relativest? for Color Control

In this experiment, the process parameters were the same as those

described above for Example 2, except that nitrogen was added to the Forming Gas flow
to decrease the overall hydrogen content. The Forming Gas flow was reduced to
between 25% and 75% of the total gas flow within the high temperature furnace. The
process color variability, for a given film thickness and range of air flow rates to the
Oxidation Zone, was significantly reduced relative to the processes utilizing only
Forming Gas or only Nitrogen in the High Temperature Furnace.
Example 4
Forming Gas and/or Nitrogen m High Temperature Furnace;
Dry Air in High Temperature Furnace Used for Color Control;

Oxadation Zone not used for Color Control

In this experiment, the high temperature furnace contained an ambient of

flowing Forming Gas (75% hydrogen, 25% nitrogen), nitrogen, and dry air. Hach of the
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15 the responsiveness and variability observed during the experiment
%&ﬂ%%ig@ Example 1. Example 3 Forming Gas and Nitrogen in High ‘
emp‘era{ure Furnace; Irv Air in Oxidation Zone Used for ColotEahtr8p2p17718
In this experiment, the process parameters were the same as those
described above for Example 2, except that nitrogen was added to the
Forming Gas flow to decrease the overall hydrogen content. The Forming
oasriitw afdkerBduneg foabendadrp28yy anmdl T8 eftifelitotairgasifidws.9
ithi high te r . rocess color variability, for a
e B S B S
lieas/sigrifiddi®tly hisateicaid. rdbative ftoteaprovessddetilizing)omiy 226 mmdingn. No
5as or.only Nitro in.the High Temperature,Furnace..Example 4
a%o%n%ﬁéj% ééglsv‘éar?d%g%ﬁ%%gleen{?ﬁlﬁﬁ%%lﬁ%rrﬁ%eya ll%e%fr%él;s ye ir?ﬁt’ &
Wrigh-TeringralateFuftceubsed iora@olort GO atrakir30usddatihn fone et of the

u for Calor Control In this experiment, the high temperatyre furnac .
R R S ARTEAE o ARG iR co e MR SaRl (i
ptiregenhe nikidgeon amaddaydieizachealibhe MIROGRIE:207 83 action, was

I'01/ 005/017718 flow rates of the Forming Gas and nitrogen varied
GEEA B RERTFIR AL S48 T Wi RO AR of Bming
tGageplusaiiroges bElnghetemen dyvéditers/mideanddsdd litess/oi:dryelative to

ir flo rriltt s varied between 0 and 225 ml/min. No air or nitrogen was
Egt?&r&‘}etgo e Oxidation Zone, which was, in this experiment, a s
water-cooled(acketeshoniditeiybe. Witgameusmf aitirtfodueeskteldthes. For

front end of the, high temperature furnace established the final color of the
eésfzan%em%{ma.gﬁﬁl? W&%&%ﬂ},t B0 A GPPRERS T REhERE dhheride

cpRaseY dpplisadeiophsafiastiomvns faante) et by sentalinedbsplied at any
oxidation-reduction driving force within_the high temperature furnace. This

RBL 8 8 MBEE O RIEF TElob T SRS FERRo IMeTaRVE tdn §erue processes the

pefaRRIE SR Qiflemeaepdimesimarerthinihe seanaf OemPNRWiRg: steps
claims. For_example, while it is generally preferred, for ease of

Y RGraGRAG TR dn B bRiERlo ARETEE APRIRIPP AFOSRATFRY @Ag prior to
Reerfesatign, the coating may be applied at any
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point in the manufacturing process prior to hardening. Moreover, in some

processes the 15 perforating and/or welding step(s) shown in Fig.3 may o
be omitted. Other process steps may be added if desired, for example a LLOYD WISE
scoring operation may be performed prior to perfo DYD WISE N

4 -14- C L Ali'VIS | A razor blade for use in-d4vet shaving system,

comprising: a blade formed of'a stainless steel sheet material and having

a shaipcned cutting edge wherein said fmatériaMh8s been a) heated to a

high temperatureiab} avusienizadyh-Hages 2. farming gas and while still

under thg g?rcrire]i?g@qr aoﬁs, i{js temperature lowere prf_or topoma%‘tion; and a

colored coating é%e 8uoiieLt rsastesloheis metatial blatieavingreshsgiched cutting
céflﬁ%_d/hcognmgusrfmm&d feerpeexidizingiang, AueRR %:ﬂ%a%@z% Lrlr{wéattgl glll S%Qr?ized
wherein %%coatlrégdngon}ﬁgsesla metallic oxide and/or'a metalll .

oxynitride. % Hhe'P478 ‘fag(jfé ﬂ’éﬁiﬁhelfq}imé?élg\asaltﬂ xigereamplisesed prior
titaikadroridendnd/or other transition metal oxides including zirconium,

aluminu ilican, tungsten, tantalum, niobium, iron, or mixtures thereof.

153. Th%é%gb‘fa L{él%fég%%e@oql??tv(ﬁ?éFé‘iﬁ%f&Wdﬁﬁ@hés wlooien said colored
SEteCtect frining igroup trisisling lgeldnyiolettee 808 Gt TNPouiing
r@gg{pglﬁg%%&mié)recl gg]]%fﬂalm, wherein said coating has a t lickness

of from 300 to 10,000 ARGSHOMETSAEI Ok EMBEEof manufacturing a

razor blade comprising applying an oxide coating to a blade material

which,comprises stainless steel:  subjecting the coated blade material to a
hardening proce%é %v%cfarlé?nﬁsﬂ e’i?é?&élﬁﬁﬁ“&&%%%@%wméawnmmmde, and/or

&ﬁh@ﬁﬁ@n@iﬁ@em@atr@u@mw@ﬁ&@bﬁemrﬁgﬂgiyﬁﬂ%mme%m?fﬁ%{p re

gaseRiis Infesuces.into, the. chamber such that the composition o
oxide coatingqil‘s%%h%é%eocf by t uéeﬁé?ﬁéerﬂﬁg process; and forming the

hardened coated blade material into a razor blade, the oxide coating

3. The razor blade of claim 1 or 2, wherein said coating has a color selected from the

group consisting of gold, violet, green and blue.

4. The razor blade of any preceding claim, wherein said coating has a thickness of
from 300 to 10,000 Angstroms,

5. A method of manufacturing a razor blade comprising

applying an oxide coating to a blade material which comprises stainless steel:
subjecting the coated blade material to a hardening process wherein said

hardening process occurs within a chamber under controlled under ambient conditions

where one or more gases is introduced into the chamber such that the composition of the

oxide coating is changed by the hardening process; and

forming the hardened coated blade material into a razor blade, the oxide coating

providing the razor blade with a colored coating,
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providing the razor blade with a colored coating. 30 ernrsno P ..
a~..~c~s LL1)YU W1 SE ~~ W $ -15- 6, The method of clai
the gases are selected from nitrogen, hydrogen, af
monoxide, carbon dioxide, nitrogen oxide, nitrogen :
and mixtures thereof. 5 7. The method of claith-5 or 6, further comprising

heating the blade material prior to or during the applying step. 8. The
ni%thégedﬁ%%ﬁé%wpa?m@@mm R coristisited fornboitbardnienirogen, and
Obu}%eh!%‘é@omﬁﬁ%@ﬁﬂ&rd&&fnd&mgagiébﬁiﬁggéw %%iﬁ%‘?ﬁ’li&g %n-glri]ﬁ%(eide, water

method of any one of claims 5 to 8, further comprising, between t
apPRARG AR slre bt Steps, slitting the blade material to form a

plurality of strips. 10. The method of any one of claims 5 to 9, wherein the

farming step comprises 15 breaking the slitted blade material into portions

having SUBERastialiy e s4h& IBRHA semtAds g dienlingethe bladremstiacbrior to or
oflanyome apsliaimsepo 10, wherein the hardening process results in
martenization of the blade material. 20 12. The method of any one of

claims 5 to 11, wherein the hardening process comprises passing the

biadd mateniz dhydughod dumehinayng a fRstienpaipiia ZRNE MMaRiment of the
r%(liu es the.g;ide coating and g second temperature zone which oxidizes

the  Colfiig 281Y Prd HEtRBSFRRIKN 5 Sherein the hardening
process is performed in a tunnel oven, and the first temperature zone is a
figst zone of the tynnel oven.and the second temperature zone is a
sgsbozgl%? S %Iﬁ%r %@%&&%8% Fovie irfWﬁi%th%%%%H&r%ﬁ%%é}W@plying
condralleiddrinepepderiilyiof theiRmperatue to tomfiss wenaphhefpnnel
oven. 30 14. The method of claim 13 wherein the second zone is not
heated.
10. The method of any one of claims 5 to 9, wherein the forming step comprises

breaking the slitted blade material into portions having substantially the same length as

the razor blade.

11. The method of any one of claims 5 to 10, wherein the hardening process results

in martenization of the blade material.

12, The method of any one of claims S to 11, wherein the hardening process
comprises passing the blade material through a tunnel having a first temperature zone
which reduces the oxide coating and a second temperature zone which oxidizes the

coating.

13. The method of claim 12 wherein the hardening process is performed in a tunnel
oven, and the first temperature zone is a first zone of the tunnel oven and the second
temperature zone is a second, shorter zone of the tunnel oven in which the temperature

can be controlled independently of the temperature in the first zone of the tunnel oven.

14, The method of claim 13 wherein the second zone is not heated.

LLOYD WISE
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LL(YY JWISE fgac'gsJ--j16 15. The method of claim 13 or 14

wherein the oxygen partial pressure in the second zone of .the tunnel _ LLOYD WISE

oven can be controlled independently of'the ambienticenditions:in th W
zone of the tunnel oven. 5 16. The method of any one.of claims :td ]lS
further comprising controlling the amount oﬁﬁeductlo_n tf:qat occursdln thet
first none,and the amount of reoxidation that occurs in the second zone to
oa%ftéin a% Ssiret %(gfg%rc Fife’ Sxibe? PeAcidbe Vi systeinpteomprisinlg: second
1oacraf drdnchding enhiadedoumes @tﬁim%@%@&ﬂ%ﬂﬂ@%ﬂﬂ!éﬁ{%ﬁ'&g}&m in the
stainless sie é:?aid razor having a sharpened cutting edge wherein sai

“ as

material een &) heated to a high temperature, h) austenized under a

forming gas, and while still under the forming gas its temperature lowered

o to exidati blade haying.a calored coating disposed on at least
oo o e B R A4 07 dSAURGeLs & venmie rommine

mzmﬁf?@m@mmm@merm@wﬁmdw@a@imrﬁaaguﬁgﬁtmegst?mm%?ﬁm
i ide and, /or.a metallic oxynitride, 18. The shaving system o
ngiar%;%}p\f\%(e%éin saig%gzgé)%glrﬂﬁr%ég ?fiacr?llﬁﬁwo&]iﬁe?x’aﬂfd/or other
transition metal oxides including zirconium. aluminum, silicon, tungsten,

tant Tole] ' and mixtures thereof. 19. The shaving system
21(? c‘:laima}iigaa érgl}%p”\}v Seige?én}’?s’a?(ojn% ating has a color selected from gold,

violet, gré&ivardl bilies 25 2de Thersilavingreystiensiofcelaimcdid) d8neriddo
Whairi §l%ig,Qfaﬁ)ﬂp&&aﬁa@iHéi%k%%%geﬁ)ggirg&rt]ti%?g%udtg%O\)\cf)hteore]i'r? s%?c(i) material has
%ans g)okqge?t'ed to a high temperature, b) austenized under a forming gas, and while still
under the forming gas its temperature lowered prior to oxidation, the blade having a
colored coating disposed on at least a portion of the blade wherein said colored coating
is formed from oxidizing and quenching the material and wherein said coating

comprises a metallic oxide and /or a metallic oxynitride.

18. The shaving system of claim 17 wherein said oxide comprises titanium oxide,
and/or other transition metal oxides including zirconium, aluminum, silicon, tungsten,

tantalum, niobium, iron, and mixtures thereof.

19. The shaving system of claim 17 or 18, wherein said coating has a color selected

from gold, violet, green and blue.

20. The shaving system of claim 17, 18, or 19 wherein said coating has a thickness
of from about 300 to 10,000 Angstroms.



