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148034

This is an invention by Kummattithidsl Santhanam
RAJAGOPALAN, Subbiuh Nador GURUVIAH, Mre VENU SUBRALARIAN,
Scientists, Veuketasubramanisn GHAHDEASEKARAH, Senior
Scientific Assigtant and Mrs VINAYATAKSHWT RAMAKRISHNAN,
Senior Laboratory Assistant - all frown Ceatrsl Electro-
chemicel Research Institute, Karaikudi - 623 006, Tamil ifadu,
Indis and Indian citizens.

This invention relates %0 the improvements in or
relating to the fomation of & corrosion resistant black and
shining coating of 2 micron thick on stainless steel of the
type used iu surgic.l tools (Cr = 12.14%, C = 0.25 - 0.34%,
81 = 0.6%, Mn = 0.6%}. ‘

Hitherto seysrsl treatments for forming black exide
coatings on stainlens steel have been reported

There are open to objection that these baths do not
&lve a corrogion resletant, bleck shinlug coating on stain-
less steel of the type used in surgical tool (Table 1).

The object of the present lnvention is to work out
suitable treatument procedure %o get the desired results,
namely, corrosion resistance, shiny black coatisgs on
Bteinlese steels of the type used in surgleal tools.

To .these ends mR the inveantion broadly cousists of

—{&) mechanical polishing,
;(b) degreasing in benzens or acetone,

{c) dipping for 1 to 5 miputes in 4 to 7T N
Al Hydrochloriec acid,

_{d) dipping for 1/2 to 2 minutes in & mixture of
concentrated acids consisting of HCOL + HNO3 +
H2804 + H,0 taken in the ratioc of 90 - 100 co 3
50 - 60 cec 3 20 - 30 cc 3 100 - 1000 cec.

(e) washing in water

(£) immefsing in a bath containiag KOH 280 - 300 gpl.
HgQ 0.5-1.0 gpl at 100 ~ 115°C. for 20 ~ 40 minutes.

(g) washing in water aad
(h)_drying in 8ir
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in which steps 8 (2), (b) (e) (g) (b) are common to kmown
processes and the new brécési,‘(é) gives the specific
comporition of pickling bath suitebly to the present case
and (d) zlves the new step which in combination with (e) ana
() éives the new.reault, nemely shiny black; gorrosion
rosistant coating on stainless steel of the type used
in surgical tools not obtained by the older processes,



*sagnutm Q-G I0F DoOLL~SOL
neaTw3do s3m FuTiecd yoelq TIWA- qe 090 Td%w 006 + HOX °T°d*2 082 ut padiTp
pua® peusom ‘TOH oU3 uT paotd sem uemroads ayy, el

peute1qo ST FuT4E00 IORTG TTN %G Coad + %OL SoHeN + 0z HOX + ¥SG HOEN L
aovexeadde ut L3312 3Y31IT TTNA , £0%x0%% %1 + %0€ omen + %0021 HOBN 9
, _ ¢ "SeInuTE 09 (q) ‘sesnutm G| (®) IOT DoGEL-0Cl 3%
U8EmIRBOJI) 9UY JI93Fv oounazadde oNeN + HO®Y $o02l TEZY JuTuTRau0d UoTqnTos snosnbe
ut ystfexd sem uaumroads s, . UT pesIommWT UaU% poyUsem ‘poTIOTA sem uawpoads ayg [
.mmwsMﬂa OL=6 I0T Do00L wd
-+ fI010eFsTaesUNn AT2A _ (saxed 06) “0%10%Y (sazed 00L) OCH
sem UT3200 2U3 pur paoelliw $(sqxed 081) ¢ommm STUTDQI0D UOTANTOS © UT POSISWET
8q 0% punoJ sei uauroasds ayy sem uomToads ouy fsaoqe Se juswiverj-axd xeqly ¥
| . : ¢ v , ¥ seqnuTm ¢
‘pe¥orilw a8q o} I0F *Do00L 2® “0ID %8y JuruTeluod ommm O A
punoI sem wawmToads YL pasSIoumT UBY3 PU® DeyUs®EM ‘pogiotd sem usmrtoads ayy ¢
SeYNUTE G2 JI0F *DoGS %% mono R 8°0 + ¢omwmlz
*PamIQX SBA 2uT3800 ON uT posJowwT udsyg pousem ‘parTioTd sem uswroads ayjg rd
pomrog | ¢ Yl
sem TuT1E0O OU 3nhq PpIYxOe}IE §29NUTH G| JOT DoOOL 3® UOTANTOS *QID M | + 'OSTH I 6
aq 04 punoy sem uamtToods Yy uT pesIoUWT PUT peusma ‘peTIPTd sem wemToads euyl
CT T T lmMstmul Tttt oo Squamy BAI, : 3 . *ON° TS

. ’ - - me ar me we e e
- A ew ee e e @R v ee e es am em eh e e R am e W W us e e T . Em o e W e W - -

T33iS SCTINIVIS TVOIDENS HO ONIZvOD JOvid V ADNI0Ed Ol (3Tdd TNANI VST SOOTEVA .

tcogH P IV
==




(vomTiwo)

: *0A0QE € UT POWTIUIE Wieq WY pq
-sJIowN] dMM 2 mnaw.ucummav 0L eT3ex
oy WY “toug P 0°aS PuruywRIued OH

» - ¢ eoued Uy peTX0Td eev uouyOsde aul °9

*gArsem ¢
- L 39 doaoaunawﬂa‘ oy WY ommwmu
-uty pue (3 gy - "ORS ‘9 021 - “074S
9 oSZ 10H *oue)) wcynies 8, AIeTD

. - WT PO BOI] SeM wewioeds Y] °¢

*gAeqe ¢ WY poUeTIROW WIEBQ
ew; WY pesJeumY P¥S °TOE 3|
s - w7 poTROTd cua womtoeds o%y °¥

.cmm*?*mow qe ‘0%H TIRO0S
+ HOX 082 TSIWeD W3¥q ©
¥l posIoEmT pwe poceaxdep (J2ded

Laome esIeed Puyon) paued[d

*poum] Futyvec N frrecTuencow sea womyoads oWl °¢

DeOYiZgEL 3° 20ag T4 06 + OR®R

wm 0oL + BHOX 14® 002 + HO®K

*1d? 0¢§ Teiued wWeTIN(e8 WY

nQﬁJ.ﬁwme .un« poSJIoWMT PWe 8aang

) : ~x7m TOSCH + “ONH + TOH pue (131)
vo,ﬂ.dm | l | xoe1d T0H UT peseer; csu wompads AW 2

L4
*9¢66 1* *'OS%E 20 00§
+ N.ow.nnku 42 ommow-d-ascoo
-oausao\w % WT PISIIENT WOW] pue

*pTTed - - - x0°1q poqEEA pITHITE sBM somtoads oul °|
. - \VVHF\W.
8] (L) .Sg (6) (V) ey (&)eoqy v (2) (1)
PI® eroen ¥S veo
y. .2 < -3 -4800
0S“H ONR 83893 oWl Jeo &) puw
81897 UOTIWZITTIOIS teoue) ‘cowed SeJ 3TeS €80UNOTY] JneYeD UM BOT] ‘e I8

bco8¥! ¢ FIEVL
onpld. -

-



: - omn | . . 'em1e9q oWy possed
wﬁhﬁmﬁnmﬁﬂodgﬂdmﬁp.wuﬁnoﬁﬁomwpmﬁ!—HH.uonugumoxatuﬂmsdnauoaoﬁ

YOTp BT JO3BM POTTIISTP JO SuTTO9O puwe DWTTTeq o)BWIeITe Jo ©oT040 ¢ Jo PojETSNED WOTHM 8386y .uo._npum._u.ﬂnoum_ »

-

*599 nuUTH ‘ERYWMIRYYEX .
. o Texas08 EREITIXEY *savey §9 = B WeJOTW. Wﬁm : v
<bbvaeed I8 s1sTBeY ‘maeTasy - myeteel g°o+e°z  AwTwg so1dwexe
v , W POWOTIHOW @@ juoWIeOIL °||

*oASEE { WT PoWO TIUWSW
Wieq WY POSIOUNT PWE Anuu “ORH
+ TOH wy peT¥o7d sea wowtoods owj 0|

. coseee ¢ wT
_ - POUOTRUSH Wieq SWY W] posIOEET
e orm wy PoTHOTd sen wemtoede Wi °6

*essqe ¢ UT .wo._..nm_nu, u.omwu
pomTey Tupy . o 9I@ we WOT5N
‘pomIez Beo ok cﬂuidosuazmﬂ-ﬂnono»ﬁpwug woutoods oWl @

*oa0qe §
. WOW WS UT POSICUNT puw
eomwm.nnwﬂnuwanoﬂuoﬂm ndsnoﬂoomn.ﬂa.b

@ W () @ . m (%) 2 | (W

yeesvi gna_au. 2  Tava



35 148034

Typical example is given below:-
Exanmple 1

Surgical teol received is treated as follevws:~
(@) mechanically pelished
(b) degreased im benzene
ic) pickled im 5.6 N HCl acid fer 1-2 minutes
(d) dipped for’1/2-d minute im cencemtrated HC1l ~ Cenmc.,
HNO; - cenc., H,50,-H,0 mixture takem in the
ratie ef 4 : 2 31 1 5 4 by velume,.
~ (e) weshed with water |

(£) immersed im a bath centainimg 280 gpl.
. KOH + 0.5 gpl HgO at ax & at 1050-1100C.,

feor 30 minutes.
~.(g) washed im water and
. (m) air dried.. -
| Table 2 shows that eut ef several treatmeats
which gave black exide ceating, emnly the ceating ehbtaimed
by the treatment described by Exemple 1 gives the desired
correalen resiptamce, thickmess amd appearance.
, The main advantages eaf the i-ventiun.aresn
(1) The treatmsat gives 2 miores thick black skimiag
ceating en stainless ateel oompencnts used in
surgical imstruments, '
(2) The treatei surgical teel pdeees the sterilisa~ -
tion test, |
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THE PATENTS ACT. 1970

COMPLETE SPECIFICATION
( Section—10)

INPROVED PROCESS FOR THE PRODUCTION OF STAINLwSS
STEEL SUBSTRATES WITH CORROSION RESTSTANT BLACK

AND SHINING COATINGS.

COUNCTL OF SCIENTIFIC AND INDUSTRTAL RrSEARCH

Rafi Marg, New Delhi-1, 1India, an Tndiah Regis-

tered body incorporsted under the Registration

of Societies Ac_t ( Act XXI of 1850 )

The following specification particularly describes and ascertains the nature of this invention
and the maoner in which it is to be performed :—
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Thisg 13 an invention by Kummattithidal Santhanam RAJAGOPALAN, Subbiah
Nadar GURUVIAH, Mrs, Venu Subramanian, Selentist, Venkatasubramanian
CHANDHASEKIIARAN, Senior Sclentific Assiéﬁant and Mrs, Vija alakshmi
RAMAKRISHNAN, Senior Laboratory Assistant all from Central Electvo-

chemical Research Institute, Karalkudi.623006, Tamil Nadu, India and
Indian citizens,

This invention relates to an improved process for the production of
stainless steel supstrates with corrosion reslstant black and shining
coatings, The gtainless steel substrates used may be of the type used
in surgical tools (Cr=12.14%, C=0,25-0,3%, 81=0,6%, MnﬂO.G%).‘ |

Hitherto several processes for forming black oxide coatings on stainless
steel have been reported partlcularly treating the substrate in aeid

_and alkeliks bath as given in detail in tables I & II.

Thege are open to the oojection that these do not give corrosion
resistant black shining coating or any coatirg at all on stainless
'steel of the type used in surgical tool (Table 1).

The maln object of the present invention is to develop an improved
process to get the desired results, namely o rrosion resistance, shiny

black coatings on stainless steel of the type used in surgical tools.

The other objectives of the invention are s
to develop a process which gives at least a 2 micron thick black
ghining coatings on stalnless steel substrates used iIn the manufacture

of sﬁrgical instruments,

Table 2 shows in comparisoﬁ that out of several proceases whivh gave
black oxide coating, the coating obtained.by the process of para 1l
of table IT and described in example 1 only gives the dealred thickness,

corrosion reslstance and appearance.

Accordingly this invention provides an improved process for the produc-
tion of stalnless steel substrates with corrosion resistant black and a
shining coatinss comprising treatment of the substrates in an acid bath
and further in an alkaline bath, characterised i1n that the sequence of
steps of the process are : mechanically polishing the substrate, degre-
asing the ‘same with an organic solvent, pickling the same in a mineral
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acid, treatlng the plckled substrate in a concentrated acid bhath,
washling the zubstrate with water, further treatlng the washed substrate
in an alkaline bath and washlng the thus treated substrate with water

snd drying the zane,

According to another feature of the Invention the acid bath used way
conglst of- a;\édmixtura of mineral aclds such as hydrochloric geid,

sulphuric acid and nitric acid,

According to a further featurs of the invention the alkalins bath used
may congist of an admlxbure of potassiunm hydroxide and mereury oxide,
The process of the present invention thus consigts of staps of
subjectingv the substrate (a) mechanical pc:lish‘ingg (o) degreasing in
benzene or acetone; (s} dipping for 1-85 minutes in 4 to 7H HCI,

{d) dlpping for 2 minutes to X minutesz in & wmixturs of concentreated
acidg consgisting of HC1 4+ HNQy + ﬁgt‘é{lé * ngo taken is the ratio of
MulD0 CoCo H=80 c.o¥ 0-50 c.o, 106-1000 c.c., {8} washing it in
water, () immersing in a bath containing XOH-280-300 g/l of water,

Het 0.5-1.0 g1 of water at 100-115C for 20-40 minutes, (g) washing in
vater, and {h} drying in gir, This process gives shiny black, corrosior
resistant coatings on stainless steel substrates of the typs used in

gurgical tools not obialned by the known processes,

The main feabure of the invention thus is that when the substrates, a
surgical tool 1s degreased ina cetons, cleaned in 4.7¥ HC1 dipping in
soncantratsed and mixture of HCL, HNOgn, 32304, Ho0 in the ratio of 4 s
2 1134 by voluma fellowed by rinsing= In water #nd dipping in bath
containing 280.37C g/l KOH and 0.5 to 1 g/1 Hg0 at 100-116°C for 0
minutes, a shining back corrosion resistent coating is formed on the
surgigal tools, The black shining coating 1s obtained after lmmersing
the slkaline both. The pre-treatment surglcal tools step is necessary
to get the black shining coatings, |

| Exemledl
Surgical tool formed of stainless steel is treated as foliows @
1. HMechanically polishody
2a Degressed in berizena,

3. Pickled 4in HCL 5.0
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4. - Dipped in sonc., acid for 1 minute ~ HC1 3

3393 $ 32864 $ EQQ 4 :23 % 3 & by volums,

5e Washed in weter,

6. Immersed in bath containing 280 g/l KOH + 0.5
&/1 Hgo et 115% 4+ 5% ¢ for 1/2 an hour.

7. Washed in water and dried to odbtain blsck
shining coating or the tool,

It has thus shown that & black shining
cox¥csion resistant black coating on stainless steel
ugsd for surgical tool is obtained by the proocsss of

& this invention descridbed above,
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We Claim j 148034
1, An improved process for the »roduction of stalnless steel substra.

tes with corrosion resistant black and shining coatings comprising
 treating the substrates in an acid bath and further in an alkaline bath,
ehar?ctefised in that the sequence of "stepbs of the\p_rocess are |
| mqéhanically polish:lng the substrafes, dégféasir;g:the same with en -
orzanic solvent, pickling the same in a mineral acid, treating.the
pickled substrate in a concentrated acid bath, washing the substpate
with water, further treating the washed substrate in a:n alkaline bath .
and washing the thus treated substrate with water ‘and di‘ying'the same,

3,  Process as claimed in claim 1 wherein the acid bath consists of an
‘qdmi xture of mineral achds such as hydrochloric acid, sulphuric acid
and nitric acid.

3. Process as clalmed in claim 1 wherein the alkaline bath o'on:a:lsts
of an admixture of potassium hydroxide and mercury oxide. o '

4, Process as claiined in claim 1-3 wherein the substrate 1is
mechanically polished, degreased in benzene or acetone, pickled in
47N HC1, dipped in concentrated acid admixture of HCls HNOg s H804 ;
H0in the ratio of 4 ¢ 2 3 1 1 4 by volume, washed in vater, immersed
in the alkaline bath containing 280-370 g/1 of KOH in water and

0.6 to 1 g/1 of Hg0 in water at 100-115°C, washing with water and
drying the coated substrate.

S. Process as claimed in any of the preceding claims wherein the
gubstrate is treated in the acid admixture for 2 to 30 mimtes
and immersed in the alkaline bath for 20 to 40 mimites,

£, Process as claimed in claim & wherein the substrate is treated
in the alkali bath containing 280 g/1 of KOH and 0.5 g/lfqt HgO at
1150¢ + §°¢ for 30 minutes.

+r
- ®
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| | 148034
/7. -Improved process for ths production of stainless steel

substrates with corrosion resistant black and shining coatings

substantially as herein described.

Dated thls 9th day of August, 1978.

['wv?- W

( I, M. S, MAMAK )
' SCIENTIST 'E! (PATENTS)
- COUNCIL OF SCIENTLFIC & INDUSTRIAL RESZARCH.
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