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Ba{hs and process 5 Tor the chemcal polishing of stainless steel surfaces
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surfaces is a well -« §pepwn techni que (El ect{ol ytic and chem cal polishing of

metals - WJ. MG Tegart - Dunod - 1960 -~ p. 122 et seq.); it consists in

treating the netal sHLEAGCSHHOLREchBsPRLL-SRED Wi |di ﬂ.gsl%f%} hs. Baths,
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stainless steels. To inprove the quallty of the polishing it is usual to

i ncorporate suitable additives 15 into these baths, such as surface-active
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as brightener. Apart fﬁbnmuhabmydlﬂahing[Hﬁﬂﬁéﬁ&lcsuréanéagispalMmﬂPon due
to phosphat es S y ent i.ona

physi cochem ca ?93a?%%%?§ 25 t%gn%#g'tfga%é%ngg?g osp o#.oka€ﬁd°ﬁ n

t he form of c&PEP&ﬁ1phd§pﬁat§§F -gifaganY se Pyngd ar gé9¢6| unep of 122| edge.

Thi s sl udge Issaaxoc ard don% 'R0 43] &ﬁemgytheJﬁQeaﬁssuE%GeIs to be
pllcatlgg JP- A5 7298§tgro poses,to  solve the pol|ution prob

enpl oyi ng*Pol IEHF'FIS 65t Withoeridizing bt phAdtadine inn@ H&P‘ﬁglrel n
aqueous soIutbﬂnhyhréb@ﬂbbablCpﬁbsthdﬁﬂdléhﬁﬁmﬂtrﬂ& haaab Qﬁeaqﬂﬂbhﬁatlve

f | I I d I
@ o0 o PR toR ks eer Rk ralY sRbLEReA Eok. B Fhet sty pRddetrhe
di sadvant age oinQSOBeBmQumﬁammlaugemd3/emoeumpm@eeatheeqhhaﬁtySOEIgher
than 80C W thobpesheal! Get N3 JRRIT €S0l BOLLEE BE1kInYE Yaditives

15 into these baths, such as surface-active agents, vis-

cosity regulators and brightener. Thus, patent US-A-
3709824 describes a bath composition for the chemical
polishing of stainless steel surfaces, including, in
aqueous solution, a mixture of hydrochloric acid, nitric

20 acid and phosphoric acid, a surfactant and sulpho-
salicylic acid as brightener.

Apart from the well-known problems concerning
pollution due to phosphates when spent baths are being
destroyed by a conventional physicochemical treatment,

' 25 the precipitation of phosphoric acid (in the form of
calcium phosphates) gives rise to a large volume of
sludge. This sludge is toxic and its removal is costly.
Japanese Patent Application JP-A-52/72989 proposes to
solve the pollution problem by employing polishing baths

30 free from phosphoric acid and including, in aqueous
solution, hydrochlorid acid, nitric acid, at least one
derivative chosen from sulphosalicylic acid, salicylic
acid and thiourea, and a cationic surfactant. However,
these phosphoric acid-free baths have the disadvantage of
35 being effective only at a temperature that is higher than
80°C with the result that their rate of polishing is very
high; they do not permit a slow and efficient polishing
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of stainless steel surfaces




. high; they do not permt a slow and efficient polishing of stainless steel
surfaces. 2 The invention ains to provide polishing baths without

_ phosphoric acid, which are designed to produce a slow and efficient

‘chem cal polishing of stainless steel = gurfaces. 5 The invention
consequently relates to baths for the Chem cal polishing of stainless

steel surfaces, whicfe aggvfehggﬁ%%%ﬁ%]o%ghoﬁ}gvgggdp%&qsmin%h ]L%Eilgﬁe, in

aqueous solutjon, a mxture o ( oric aci d apd nitric -acl
optional | y SthautuRhPIghRoks Rdi whichcirxe sfesbgradi bai eredu¢acaant ,

these baths diwvGrdaBcic it Zatbnivd NHPol NeNihHCbEdecd SRl sy anEdel compl ex
ions in the aqxg?sous solution. In the baths according to the invention the

hydr oxybenzdit *@5%f acts as a brightener. The hydroxy- 15 benzoic acid may
be unsulsstituted, surte atneéehtiyhi coaseduneatlyuhdlatdsetto BEthaSfor

5-sul phosal i [ I d.or._.am,nosalicylic_acid. Salicylic acid and

25t bhos st el bord Bl et TaIERE ERR “HurefiRy hiche

i nvention txre 2@reet i Hrdm phdsphicariic adeddt agmdusthidmclinddsde,quatker nary

ammoni um Saldqueldifs A48 EEIRRY ATHALUBAA! bl HMAIAiToARLY siselpfrom

those which include at least ‘one [inear or brg ong-char n al'kyl

radi cal . |f Zgiichr R, i3n optdospddyedsubsEhsvsed: W%E%E‘P%??igmmni um

salt friom 2%diwemd & whkebnlibeshoRdceha) 8hkyk B40HB K8MLG dasic- | €aSt 8

car bon atons ref erably at F&%ast 18 ar?on ,atong,. such as, for exanple,

the lauryl SSRYACHIR SoAdn EDEVGLBERLAe| ACKHAPVRBdeoCPRRIESNIORAL™ Bl kyl

radi cal def ithel sahoays adolwlalsdn one ot her |inear or 30 branched al kyl

rgdi cal or a substityte r St ._be I di be present.
ol HORHRY A0 eind TV ] SRR pl” P

nples are the cetyl enzyTrammonium di steary yl a ni um
| aur yl di met Hprdrawybensrid unetddacbar bt ai atightenemni urfhe hydroxy-

15 benzoic acid may be unsubstituted, such as salicylic
acid, or substituted, such as 5-sulphosalicylic acid or
aminosalicylic acid. Salicylic acid and 5-sulpho-
salicylic acid are preferred.

In the baths according to the invention the

20 cationic surfactant advantageously includes a quaternary
ammonium salt. The quaternary ammonium salt is prefer-
ably chosen from those which include at least one linear
or branched long-chain alkyl radical. If appropriate, it
is preferred to choose the quaterﬁary ammonium salt from

25 those in which the long-chain alkyl group contains at

. least 8 carbon atoms, preferably at least 10 carbon
atoms, such as, for example, the lauryl, cetyl and
stearyl groups. In addition to the long-chain alkyl
radical defined above, at least one other linear or

30 branched alkyl radical or a substituted or unsubstituted
benzyl radical may be present. Examples are the
cetyldimethylbenzylammonium, distearyldimethylammonium,
lauryldimethylbenzylammonium and lauryltrimethylammonium
salts. Quaternary ammonium salts which are especially

35 recommended belong to the class consisting of water-
soluble alkylpyridinium, especially cetylpyridinium and
laurylpyridinium, salts. The quaternary ammonium salts
including a long-chain alkyl radical as defined above are

preferably chosen from halides, in particular from



. salts. Quaternary ammoni um salts which are especially 35 recommended bel ong
to the class consisting of water- soluble alkyl pyridinium especially
_cetylpyridiniumand laurylpyridinium salts. The quaternary anmonium salts
including a |ong-chain alkyl radical as gefined above are preferably
chosen from halides, in particular from chlorides. Al kyl pyridinium
chlorides arenidrtilded.arl X1xpighenuedi uas Raei i ded adrk! Ry ki iR 1y -
chloride. Quater- nary amonium.salts which can be enEoned I n the baths
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ani des. np e
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ferricyanide complex ions in the chemical polishing baths
according to the invention are chosen as a function of
the grade of the stainless steel subjected to the polish-

20 ing and of the polishing conditions, especially of the
profile of the steel object subjected to the polishing,
of its volume, of the volume of the bath, of its tempera-
ture and of the stirring to which it may be subjected.
They must consequently be determined by routine labora-

25 tory tests in each particular case.

’ . In the baths conforming to the invention the
hydrochloric acid content of the aqueous solution is
advantageously at least 1, preferably 2, moles per litre
and generally does not exceed 6, preferably 5, moles per

30 litre. The nitric acid content is advantageously at
least 0.001, preferably 0.005, moles per litre of the
aqueous solution and generally does not exceed 0.3,
preferably 0.03, moles per litre of the aqueous solution.
The hydroxybenzoic acid content is advantageously at

35 least 0.1, preferably 1, mg per litre of the aqueous
solution and generally does not exceed 15,000, preferably
7000, mg per litre of the aqueous solution. The cationic
surfactant content is advantageously at least 0.1,

preferably 1, mg per litre of aqueous solution and



. least 0.001,: preferably 0.005, noles per litre of the aqueous solution and
general ly does not exceed 0.3, preferably 0.03, noles per litre of the
~aqueous solution. The hydroxybenzoic acid content is advantageously at 35
least 0.1, preferably 1, ng per litre of the aqueous solution and
general ly does not exceed 15,000, preferaBBly 7000, ng per litre of the
aqueous solution. The cationic surfactant content is advantageously at .
least 0.1, predRe%dily 1doag pet |9xaeedhilRQeonseserabiyn 188d 4ng geeeral |y

does not exceedi bt PA@i&sa@P! ¥ol@Piony per litre of aqueous sol ution.
The content of ferri cya%rln de conplex_igns in the chem cal polishjng baths

according to the i nvemt?oncPRteRt  pEf EpTpiFyaRide, somplex) gonspinsther
litre of aqueatlsesidal i palasHingabait®id alddordeier 86 Yhet ot D&

ferricyanide conpl ex .ipns_js.at | east ,10-5 noles per _litre. A content
of at Ieassfj 3B %e?bn% e%{:pé?alsltt e’ ll&ve’W?ﬁﬁr PFEuﬁd‘rtlrf &éfaeﬂ%%‘?sThe
content of ferseoloytaivnieadd,cqraottekculaslypr pirefaraplgoestinot centeatd lofol e

per litre an I r , sLhe. c t ,of fergicyanide
conpl ex ions ?o?eﬂ%*%%geeydo%g&?ofghﬁo %sgﬁer9 %?t@r & xAl%con cye]?:"’fs T th
does not exceedttr&- 1% comtient pef 34 theasts 3 verl0 panelesipet ylited cis ed.
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15 Baths conforming to the invention which are
suitable for ensuring the chemical polishing of surfaces
made of austenitic stainless steel alloyed with chromium
and nickel, in a period of time varying from 1 to 24
hours and at a temperature of between 20 and 80°C are

20 those in which the aqueous solution includes, per litre,
- from 2 to 5 moles of hydrochloric acid,

- from 0.005 to 0.03 moles of nitric acid,
- from 1 to 7000 mg of hydroxybenzoic acid,
- from 1 to 100 mg of cationic surfactant, and
. 25 - from 1 x 10° to 1 x 10" moles of ferricyanide com-
plex ions.

In a particular embodiment of the polishing baths
according to the invention, these contain, in the aqueous
solution, an additive capable of decomposing nitrous

30 acid. The function of this additive is to decompose at
least a part of the nitrous acid which is formed during
the polishing of a steel surface as a result of an
oxidation of ferrous ions released into the bath during
the polishing. The additive capable of decomposing

35 nitrous acid is preferably chosen from urea and its
derivatives, such as thiourea and urea homologues. The
optimum content of additive capable of decomposing
nitrous acid is from 0.01 to 5 g per litre of the aqueous

solution. The baths conforming to this embodiment of the



.according to the invention, these contain, in the aqueous solution, an
addi ti ve capabl e of deconposing nitrous 30 acid. The function of this
additive is to deconpose at least a part of the nitrous acid which is
formed during the polishing of a steel _syrface as a result of an

oxi dation of ferrous ions released into the bath during the polishing. The

addi ti ve capabheehle {deCUmMOYAR AR TS aF 1L S Gierallin ehasen from

urea and its derivatives, such as th| ourea and urea ogu
opti mum cont eFEDEE AAdMBLER theaBRs it Afedhmasian thqcrré‘bﬁsc‘aonebh stHe om

0.01 to 5 g peathi tice tdfe tmxﬁwwschesqam@ﬁ idhei PREASLLLRf P g tO
this enbodi nent of the 5 ention are especially suited for the polishing

treat- ments in whichtfe o A5F e ithe JRVER 16T PIhEPHAM t o
the vol uné of alliy lcatriterin saddighievred hamué.Dlyn presbatbdnh:hac el aged© t he
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regulators. Taeddmdls aetdiAidibdidyl Heddiiien my addi- 10 tionally

contain other inorganic acids co F% present in chem cal polishing
baths, for exanple sufRfuathgiaccordhrgeto tihs dpeentient pay yaddiee from

phosphor | ngl ac ltdon&ﬂd.yphwﬁtxﬁ d&i@rl | Tﬂ&@aﬁb;é ateg.alisfilcfaﬂnﬂdﬁt 15»:ﬂ€‘p11emf/e‘iﬂ£ I on

are suitable r.t m ca i shin st ai nl ess steél "surfaces.

They are wel | -?wE' %1 ng% iﬁ %@ﬁ&ﬁaﬂpée SWRhuris agid ng

bet ween 16 anHo%v%rby ukeaygmre)femmﬂwn findebé&irome phosphbrdz %did

ught of ni ckels, Rilécé e tlry;msteel s of 18/ 8 and 18/ 10 grades. The baths
€ |

ording 20 to t vent1on are especially well suited for the polishing
of austenitic steels Ghet bathsgagepylddaguhe thesinventiomtarwd suitiabiler

wi t hout gl yb@%&urehear&eﬂ;yaaf%mﬁ@n&lék 3041308k, oth1 Hif'ractl and
904L steels. The baths accordi’ng to _the invention_have
hey are well-suited for the polishing of austenitic

steels containing between 16 and 26 % by weight of chrom-

ium and between 6 and 22 % by weight of nickel, such as

the steels of 18/8 and 18/10 grades. The baths according

20 to the invention are especially well suited for the
polishing of austenitic steels containing molybdenum.
Austenetic steels, with or without molybdenum, are
typically the AISI 304, 304L, 316, 316L, 904 and 904L
steels. The baths according to the invention have the

25 special property of effecting the polishing of such
. steels at a slow rate. They may be employed at any
temperatures lower than the boiling temperature of the
bath. However, they exhibit the remarkable special
property of exhibiting an outstanding effectiveness at

30 temperatures lower than 80°C, more particularly 1lower
than or equal to 70°C, at normal atmospheric pressure,

and this facilitates their use and simplifies the
measures to be taken to ensure the salubriousness of the
polishing shops. The baths according to the invention

35 have the special property of allowing a slow polishing,
and this makes them suitable for the polishing of large
industrial equipment. The baths according to the inven-

tion have the additional advantage of producing polishes

of good quality on assemblies welded according to the



. 25 special property of effecting the polishing of such steels at a slow
rate. They may be enpl oyed at any tenperatures |ower than the boiling
~tenperature of the bath. However, they exhibit the renarkabl e speci al
property of exhibiting an outstanding effectiveness at 30 tenperatures

| ower than 80C, nore particularly lower™ than or equal to 70C, at nornal
at nospheric Pressur e t%réda;trl]__is facilitates their use and sinplifies the .
measures to bé rakedT to ensur€ the sal ubriousness of the polishing shops.
The bat hs accordi ng t hteheihmesntibon GSnbegeehhdyspelsal rmelapest ytof a

allow ng a s! QURAldsSHdi0 cndoi M1 FKEE LNEELSUNAY G ddin LG Apld Shi ng
of large indastrial equipnent. @ bat hs accor ai ng to the 1 nven- T5%n have
t he additi onaRcs@raingydomwhicdd fdinguwdiacshds rfaqpsbdineantacomwith

assenbl'i es velad@the2aeaNdiga lhithif bath -cditSSmPigt 8 Bhe . idPentDygNti ON
consequently also relates to,a _process for the polishing of a stainless
steel surface, accord®nh§PolfRLeRephations fethe PFACess | ICIFALRY &R th 5

a chem cal polthehi pgveatbofiondlos NMmegallo sliefabeethidPnbe | Brblight into f
i-mpl enent ation _of _the process, according .to _the inveniion the netal_surface
may be broughtc°|nrt1:tac‘):q" coﬁgéctEWt at%és baths P aﬁylgﬂ%hgblﬁamﬁﬁw,fqﬁr
exanpl e by i meesagipde. Byie ipevemmicof. coraect pefritkde 40 sunftace: t ofbethe

poli shed ¢ th gthehat h:&”'bs% 251 Sl dd Cv'vfﬁi. £h8 BLRHUGE QN 1 Tefx‘;céé ient
polishing of the surface. 1t may not, however, exceed a critrcalo val ue
beyond whi ch ttieepripdugel asesffestpyei palhghpnopeft £he. sTthEaoet i nMimmagnt act

tinme depends QR tTRMWRAATE! £xSesdCH FFil@ St 68h196 aByoha WIS FEUTRI MY
W the initial roughness of the surface to be polished, the conposition

the bath, PR¢MWIPRRAGLtEcRPLEERLRE, PEPPRFFAESof THR IREIYR casthagt with
the surface anthe El@p[]ewdisoo@af niab:@vb @(rja&ama‘tetﬂ”sg sswﬁba‘ae the lza;eidlglg'xsarwl, to y
the volu of .the bath: it t .be .deterni ne 0 routi.ne | aboratory wor
in each ggrt i &G ealgec?glseé:.rYTﬁg’%Sﬁé’rel s s T le[ ﬁ’eéjstdﬁ E1oy<d aoc%etc}/

pol i shed wi t hbehgpolished, the composition of the bath, the working
temperature, stirring of the bath in contact with the
surface and the ratio of the area of the surface to be
polished to the volume of the bath; it must be determined
20 by routine laboratory work in each particular case. The
period of contact of the surface to be polished with the
bath is generally at least 1 hour, preferably at least 2
hours. In general the contact time does not exceed 24
hours, preferably 12 hours.
25 In the implementation of the process according to
. the invention the temperature at which the bath is used
is generally lower than its boiling temperature. The
working temperature is preferably lower than 80°C. Good
results are obtained with a temperature lower than or
30 equal to 70°C. The temperature at which the bath is used
is generally at least equal to the ambient temperature.
The temperature is preferably at least 35°C.
In a preferred embodiment of the process accord-
ing to the invention the bath is used at normal atmos-
35 pheric pressure, at a temperature of 35 to 70°C and the
surface to be polished is kept in contact with the bath
for a period of between 2 and 12 hours.
The advantage of the invention will become

evident on reading the examples set out below.



~bath is generally at least 1 hour, preferably at least 2 hours. In general
the contact time does not exceed 24 hours, preferably 12 hours. S 25 In
~the inplenmentation of the process according to the invention the
tenperature at which the bath is used is _generally |lower than its boiling-
tenperature. The working tenperature i3 preferably |ower than 80C. Good

results are obtained %h a tenperature |lower than or 30 equal, to 70C. The
tenperature at which FTH PE §RE SFURLESR [ HPPPeadereriPtdqRal £o b t he
anbi ent t enpelasiws,ea sthénlespesakelepanefr wasr ahgraed| 2asd pIQG sHing

preferred enbedi roce accord-.i.ng to the invention the bath
i s used at no?’%ﬁﬁrﬂe%anﬁtfi%ge%hg?i c%%pra TEetal acf’é‘ﬁgé‘ﬁ&t Eeé"po?r%%"f% 70C
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in a polishingaraaidtetd Riedid@fbatiurada Appr eci ably constant tenperature and
subj ected to noder three sti.rtr;?igln . At the end.of the 5 inpersion period the
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panel was withdra Bt Athmean ForghRess RenitRIGE WAR YRE &°3fhd
dried. The foll ow dgvisarhzmeton sredaecivpasiy ethet bmazy | sdEdide BEarthe

roughnesggR,, whic th Lati i 1ipn tg the nean surface
of the. 18 panel [ EALy) ol GLoRRLER bt SHATREIER LRsiifel nq
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fo 1Y(x)jdx the nmeasiggne eidsp P gdmy W th a sensor fitted with a

nt 10 min dianmeter and corres- 15 ponding to a cut-off value of 0.25
‘ surface brightness at an inci dencei aLngI e of 20

R,=2 [ o la
the measurements being performed with a sensor
fitted with a point 10 um in diameter and corres-
15 ponding to a cut-off value of 0.25 mm;
- surface brightness at an incidence angle of 20
degrees (according to ASTM standard D523).
Example 1 (conforming to the invention)
A panel of austenitic stainless steel of the AISI
20 316 type was immersed in a polishing bath conforming to
the invention, including, per litre:
- 2.7 moles of hydrochloric acid,
' - 0.01 mole of nitric acid,
- 10 mg of salicylic acid,
25 - 2 mg of the product Dehyquart’ C which contains
laurylpyridinium chloride as main constituent,
- 40 mg of K,Fe(CN),.
The operating conditions were the following:
- bath volume: 725 cm?,
30 - area of the panel subjected to polishing: 43 cm?,
- bath temperature: 50°C,
- immersion period: 5 h 30 min.
The following results were recorded:
- arithmetic mean roughness (R,):
35 - before the polishing: 0.28 um,
- after the polishing: 0.13 um,



. degrees (according To ASTM standard D523). Exanple 1 (conforming to the

I nvention) A panel of austenitic stainless steel of the AISI 20 316 type
~was imersed in a polishing bath conforming to the invention, including,
per litre: - 2.7 noles of hydrochloric acid, 0.01 nole of nitric acid,
10 ng of salicylic acid, 25 - 2 ng of thesproduct Dehyquart C which
contains |aurylpyridiniumchloride as main constituent, - 40 ng of K3Fe -
(CN) 6 . The operathmightoness i 025 %ere the following: - bath volune: 725

o8, 30 - arequglyd i Pl SLBL AL o LRl oBk RS O, - bath
t enper at ure: . - rston period: 5 h 30 mn. The follow ng results
were recorded: - arithnpaprelneef aygfesddd q Reyaiglesspeftnel t € the

polishing: 0.%8d% 904ifdyie ifs PRSI EW 11D d 30 i $hind 'BHM NESSEorn- %0
Exanple 2 (conform ng to the invention)_ A panel” of austenitic stainless
steel of the REBItRFAe tipeeResor mReydinda PeTi $hERG:bath conform 5
ing to the inventionmdles UskE NgydPeEhldti€ acid, nol es of hydrochloric acid,
- 0.01 nole of nitrjc,aci - . 0f . 5-su| phosalicylic acid, - 10 ng of the
pr oduct Dehyqu'art(r(%'%vﬂ\%c?‘n %grf?’a?%c T"Ol‘gaur yl pyridiniumchloride as main
constituent, --20 M pfokKIesfIPhodalidhkiopeedd) ng conditions were the
(o010 1 Y B OB P WAL
10 laurylpyridinium chloride as main constituent,

- 20 mg of K,Fe(CN),.

The operating conditions were the following:

' - bath volume: 1000 cm?,

- area of the panel subjected to polishing: 65 cm?,

15 - bath temperature: 65°C,
- immersion period: 5 h.
The following results were recorded:
- arithmetic mean roughness (R,):
- before the polishing: 0.17 um,
20 - after the polishing: 0.11 um,

- brightness: 15 %.

Example 3 (not conforming to the invention)

A panel of austenitic stainless steel of the

AISI 316 type was immersed in a polishing bath including,
' 25 per litre:
- 2.7 moles of hydrochloric acid,
- 0.01 mole of nitric acid,
- 10 mg of salicylic acid,
- 2 mg of the product Dehyquart’ C which contains
30 laurylpyridinium chloride as main constituent.

The bath used is therefore different from the
bath of Example 1 in the absence of potassium
ferricyanide.

The operating conditions were the following:

35 - bath volume: 725 cm?,
- surface of the panel subjected to polishing: 43 cm?,
- bath temperature: 50°C,
- immersion period: 6 h.

The following results were recorded:



- immersion period: 5 h. The followng results were recorded: - arithnetic

mean raughness (Ra): - before the polishing: 0.17 m 20 - after the
~polishing: 0.11 pm - brightness: 15 % Exanple 3 (not conformng to the

i nvention) A panel of austenitic stainless steel of the AISI 316 type was-

imersed in a polishing bath including, - 925 per litre: - 2.7 noles of

hydrochloric acid, - 0.01 nole of nitric acid, - 10 ng of salicylic acid,

- 2 my of the DprodR¥IBRSEHLArPeay TowghenseohRAins 30 | auryl pyridini um

chloride as main consthéferé . tHbepbat Eningd bs2yhgrefore different fromthe
bath of Exanple 1 in thf absence of , potassium _ferricyani de. The operating

conditions were the fdttosF nhpe BRLishing: Bt 3dermy25 cnB, - surface of the
panel subjected to polgisthegs: 43 2, - bath tenperature: 50C, - imersion

period: 6 h. The followng results re.recorded: 9. - arithpetic nean
roughness E!(]Ra): - bef %“ec aﬁﬁ??gh\l‘gﬁg?hﬁ. ffsﬁ‘;(ic{s- Rrme é‘boﬁ‘%ﬂ?ﬁﬁ:
0.31 m - brihghfeesforf@ityg SoA ttenpmventiai) t whthethlose oititediresh | tn
Example 1 (c § Nga t €.l LoR) W t t ained_ i EX le 3
(-not conform %ﬁﬁﬁ%ﬂgi (g?/%ﬁt Fgﬁ 8?%\%%%} §Wt tﬁg’ € g%é’gernggisoa%r o%‘bée]%l%yé?n%e

i nvention i ns@ERIERSE RFPOIAEA hesthentnvertipn ginsefar obs atlhedrenghhe end

of the 10 poli&dy N@nd e;ﬁen%f@n@@m&ﬂr{@naw MRg tehd NBel NygQti on)
Three pang]s of  AUSL N 1 e SEMILESS, St el of
Example 4 (conforming to the invention)
Three panels of austenitic stainless steel of
. different grades, AISI 304L, AISI 316L and AISI 316Ti
respectively, were immersed together in a polishing bath
15 conforming to the invention, including, per litre:
- 2.3 moles of hydrochloric acid,
- 0.01 mole of nitric acid,
- 3 g of 5-sulphosalicylic acid,
- 0.1 g of the product Dehyq_uart° LDB which contains
20 lauryldimethylbenzylammonium chloride as main con-
stituent,
- 100 mg of K,Fe(CN),.
The operating conditions were the following:
- bath volume: 1050 cm?,
' 25 - area of each panel subjected to polishing: 63 cm?,
- bath temperature: 50°C,
- immersion period: 4 h 30 min.

The following results were recorded:

Arithmetic mean roughness (R,)

30 Steel before the after the Brightness
polishing polishing
AISI 304L 0.31 um 0.17 um 9 %
AISI 316L 0.35 um 0.15 um 15 %
AISI 316Ti 0.27 um 0.17 um 22 %




~different grades, AlISI 304L, AI'SI 316L and Al SI 316Ti respectively, were
I mrersed together in a polishing bath 15 conforming to the invention,
~including, per litre: - 2.3 noles of hydrochloric acid, - 0.01 nole of
nitric acid, - 3 g of 5-sul phosalicylic ]rad:i_d, - 0.1 g of the product
Dehyquart” LDB which contains 20 1 auryl dine thyl benzyl ammoni um chl ori de
as main con- stituent, - 100 ngy of K3(F%€—(% 6 . The operating conditions
were the following: - bath volunme: 1 , 25 - area of each panel

subj ect ed toJpolishi Rptles €pr, the pghpmicagerrelishimpCof- spwinbesn
period: 4 h 3N glh€ad &b OGh DS 838 S eWere onf YU IRor i | ddH @ dftq MTEaN
roughness (R ) 30 Steel before the after the Brightness polishin

pol i shing Al &higdy include, ginzagugoys Apdutiem. @ JIXFHTE 13f ppydseow Al S
31|6_Ti h_0. &/ ]grarilqwil&raefd %rlxdlﬂiFr%AhN\fi‘zﬁ_,lﬁnBaiﬂi;sicfrmlflt}hesﬂ;wmﬁ@i:gd -
pol i shing of .stainless steel surfaces, ich are fre rom.phosphoric aci
Bnd whi ch | ATHRREYRSPERAR 008 8RR oh, CACRPRERr EUBRARFAE EUMBTT ¢ aci d
and nitric adiekized dpt ithvadl thegubatiludecfiebydrpanlhdezoompiexdiang in
cationic surfgagl %e&r@r%ugﬁfﬁ;ed in that they include ferricyanide
conplex ions In the aqueous solution. 2. Baths according to Caim]l,
characterized+ n thatBathps @ecandinsk e Figim aci ghasacheseredr s kAt cylic
acid ando 5- HHPMRHIHdizAL Geidt iBALRSsRBCOEENNBal Qcft #EMadifardd
characterized in_that the cationj¢ surfactant includes a quaternary

ammoni um sal t> TFRARRAFRY Y HRBAHhe al kyl radi cal

3. Baths according to Claim 1 or 2, characterized in

' that the cationic surfactant includes a quaternary
ammonium salt including at least one alkyl radical
15 containing at least 8 carbon atoms.
4. Baths according to Claim 3, characterized in that
the quaternary ammonium salt is chosen from halides.
5. Baths according to Claim 4, characterized in that
the quaternary ammonium salt is alkylpyridinium chloride.
20 6. Baths according to any one of Claims 1 to 5,
characterized in that the ferricyanide complex ions are
present in the solution in the form of potassium
ferricyanide.
7. Baths according to any one of Claims 1 to 6,
25 characterized in that the concentration of ferricyanide
. complex ions is from 1 x 10® to 1 x 10"’ moles per litre
of solution.
8. Baths according to any one of Claims 1 to 7,
characterized in that the aqueous solution includes, per
30 litre,
- from 2 to 5 moles of hydrochloric acid,
- from 0.005 to 0.03 moles of nitric acid,
- from 1 to 7000 mg of substituted or unsubstituted
hydroxybenzoic acid,
35 - from 1 to 100 mg of cationic surfactant,
- from 1 x 10 to 1 x 10" moles of ferricyanide com-
plex ions. ]
9. Baths according to any one of Claims 1 to 8,

characterized in that they include, in the aqueous



- 15 containing at |east 8 carbon atons. 4. Baths accerding to €am3,
characterized in that the quaternary ammoniumsalt is chosen from hali des.
5. Baths according to aim4, characterized in that the quaternary
amonium salt is al kyl pyridiniumchloridg., 20 6. Baths according to any
one of Clains 1 to 5, characterized in that the ferricyani de conplex ions
are present | ol ution, i f. far f1 oL assi icyanide. 7.
Bat hs accor di 'ﬁg’}th%gé’?m‘y o%fe1 2?&%%{']@”% %3?3%61,&0 %g c%%é%%é‘gér{é%dq{ln‘%%uaﬁ t he
concentrati ona§idf-erricyani de conplex ions is from1 x 10"5 to 1 x 10"3
nol es per lithe, of seldddeys fBr BRUASMGEO ]IS HY M 10fadd@idE, 1 to
7, characterized in that the aqueous solution includes, per 30 litre, -
from2 to 5 nBFESTEARGy FoMiGh thgcpyriace dempdanes e GWEARh 8l t
nitric aced, a fcheRikdlo pdXsHahPibstist chatadtoriysaukat ithdited bath
- hydr oxybenzoi¢ acid, .35 -_from1 to 10 af catiqnicg,surfactant, - from1l
x 10-5to 1 x%ff)&g%ﬁ,gs B F£B ri%ri/eanf)gerzg'oanﬁmspl %x%loongs. 8 BiR saﬁccabr di ng
to any one of t€émpemmtiirteo f 3 hey alQ ¢ i fed anpekabdt bdy betaeste,2 iand he
aqueous - 11 jsohitibQn, an additive capable of deconposing nitrous acid.
10. Process for polishing a stainless steel surface, according to which
the surface is placed in contact with 5 a chem cal polishing bath,
characterized in that a bath conformng to any one of Cains 1 to 9 is used
at a tenperature of 35 to 70C for a period of between 2 and 12 hours.



