C23C

C23 COATING METALLIC MATERIAL; COATING MATERIAL WITH METALLIC MATERIAL (by
metallising textiles DO6M 11/83; decorating textiles by locally metallising D06Q 1/04); CHEMICAL
SURFACE TREATMENT; DIFFUSION TREATMENT OF METALLIC MATERIAL; COATING
BY VACUUM EVAPORATION, BY SPUTTERING, BY ION IMPLANTATION OR BY CHEMICAL
VAPOUR DEPOSITION, IN GENERAL (for specific applications, see the relevant places, e.g. for
manufacturing resistors HO1C 17/06); INHIBITING CORROSION OF METALLIC MATERIAL OR
INCRUSTATION IN GENERAL (treating metal surfaces or coating of metals by electrolysis or

electrophoresis C25D, C25F) [2]

Note

In this class, the following expression is used with the meaning indicated:

“metallic material” covers:
(8 metals, [4]

(b) aloys (attention is drawn to the Note following the title of subclass C22C).

C23C COATING METALLIC MATERIAL; COATING MATERIAL WITH METALLIC MATERIAL; SURFACE TREATMENT

OF METALLIC MATERIAL BY DIFFUSION

INTO THE SURFACE, BY CHEMICAL CONVERSION OR

SUBSTITUTION; COATING BY VACUUM EVAPORATION, BY SPUTTERING, BY ION IMPLANTATION OR BY
CHEMICAL VAPOUR DEPOSITION, IN GENERAL (applying liquids or other fluent materials to surfaces in general BO5;
making metal-coated products by extrusion B21C 23/22; covering with metal by connecting pre-existing layers to articles, see the
relevant places, e.g. B21D 39/00, B23K; working of metal by the action of a high concentration of electric current on a workpiece
using an electrode B23H; metalising of glass CO3C; metallising mortars, concrete, artificial stone, ceramics or natura stone
C04B 41/00; paints, varnishes, lacquers C09D; enamelling of, or applying a vitreous layer to, metals C23D; inhibiting corrosion of
metallic material or incrustation in general C23F; single-crystal film growth C30B; manufacture of semiconductor devices HO1L;

manufacture of printed circuits HO5K) [4]

Note

In this subclass, an operation is considered as pretreatment or after-treatment when it is specially adapted for, but quite distinct from,
the coating process concerned and constitutes an independent operation. If an operation results in the formation of a permanent sub-
or upper layer, it is not considered as pretreatment or after-treatment and is classified as a multi-coating process. [4]

Subclassindex
COATING USING MOLTEN COATING

MATERIAL ..ot 2/00 to 6/00
SOLID STATE DIFFUSION COATING ........ccccoeuvenene 8/00 to 12/00
COATING BY VACUUM EVAPORATION,

SPUTTERING OR ION-IMPLANTATION ......cccoeirciciinne 14/00
CHEMICAL COATING ..o 16/00 to 20/00
CONTACT PLATING......cooiii s 18/00

CHEMICAL SURFACE TREATMENT ..........
COATING USING INORGANIC POWDER

OTHER COATING MULTI-LAYER
COATING ...t

COMPOSITION OF METALLIC COATING

Coating by applying the coating material in the molten state [4]

2/00 Hot-dipping or immersion processes for applying the
coating material in the molten state without affecting
the shape; Appar atustherefor [4]
2/02 . Pretreatment of the material to be coated, e.g. for
coating on selected surface areas (C23C 2/30 takes
precedence) [4]

2/04 . characterised by the coating materia [4]

2/06 . . Zincor cadmium or aloys based thereon [4]
2/08 . . Tinoraloysbased thereon [4]

2/10 . . Leadoraloysbased thereon [4]

2/12 . . Aluminium or aloys based thereon [4]

2/14 . Removing excess of molten coatings; Controlling or

regulating the coating thickness (controlling or
regulating thicknessin general GO5SD 5/02) [4]

2/16 . . usingfluidsunder pressure, e.g. air knives[4]

2/18 . . . Removing excess of molten coatings from
elongated material [4]

2/20 . . . . Strips; Plates[4]
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MATERIAL .ot 30/00
2/22 . . by rubbing, eg. using knives[4]
2/24 . . using magnetic or electric fields [4]
2/26 . After-treatment (C23C 2/14 takes precedence) [4]
2/28 . . Thermal after-treatment, e.g. treatment in oil
bath [4]
2/30 . Fluxesor coverings on molten baths (C23C 2/22

takes precedence) [4]
2/32 . usingvibratory energy applied to the bath or
substrate (C23C 2/14 takes precedence) [4]
2/34 . characterised by the shape of the material to be
treated (C23C 2/14 takes precedence) [4]

2/36 . . Elongated material [4]
2/38 . . . Wires, Tubes[4]
2/40 . . . Plates; Strips[4]



C23C

4/00

4/02

4/04
4/06
4/08
4/10

4/12
4/14
4/16
4/18

6/00

Coating by spraying the coating material in the
molten state, e.g. by flame, plasma or electric
dischar ge (built-up welding B23K, e.g. B23K 5/18,
B23K 9/04; spraying guns B05B; making alloys
containing fibres or filaments by thermal spraying of
metal C22C 47/16; plasma guns HO5H) [4]
Pretreatment of the material to be coated, e.g. for
coating on selected surface areas [4]
characterised by the coating material [4]
Metallic material [4]
containing only metal elements [4]
Oxides, borides, carbides, nitrides, silicides or
mixtures thereof [4]
characterised by the method of spraying [4]
for covering elongated material [4]
Wires, Tubes [4]
After-treatment [4]

Coating by casting molten material on the
substrate [4]

Solid state diffusion into metallic material surfaces[4]

8/00

8/02

8/04

8/06
8/08
8/10
8/12
8/14
8/16

8/18
8/20
8/22
8/24
8/26
8/28

8/30
8/32
8/34

8/36

8/38
8/40
8/42
8/44
8/46
8/48
8/50
8/52

8/54

Solid state diffusion of only non-metal elementsinto
metallic material surfaces (diffusion of silicon
C23C 10/00); Chemical surfacetreatment of metallic
material by reaction of the surface with areactive
gas, leaving reaction products of surface material in
the coating, e.g. conversion coatings, passivation of
metals (C23C 14/00 takes precedence) [4]
Pretreatment of the material to be coated (C23C 8/04
takes precedence) [4]
Treatment of selected surface areas, e.g. using
masks [4]
using gases [4]
only one element being applied [4]
Oxidising [4]
using elemental oxygen or ozone [4]
Oxidising of ferrous surfaces [4]
using oxygen-containing compounds,
eg. Hzo, COZ [4]
Oxidising of ferrous surfaces [4]
Carburising [4]
of ferrous surfaces [4]
Nitriding [4]
of ferrous surfaces [4]
more than one element being applied in one
step [4]
Carbo-nitriding [4]
of ferrous surfaces [4]
more than one element being applied in more than
one step [4]
using ionised gases, e.g. ionitriding (discharge
tubes with provision for introducing objects or
material to be exposed to the discharge
HO01J 37/00) [4]
Treatment of ferrous surfaces [4]
using liquids, e.g. salt baths, liquid suspensions [4]
only one element being applied [4]
Carburising [4]
of ferrous surfaces [4]
Nitriding [4]
of ferrous surfaces [4]
more than one element being applied in one
step [4]
Carbo-nitriding [4]

8/56
8/58

8/60

8/62
8/64
8/66
8/68
8/70
8/72

8/74
8/76
8/78

8/80
10/00

10/02

10/04

10/06
10/08
10/10
10/12
10/14

10/16

10/18
10/20
10/22

10/24

10/26
10/28
10/30

10/32
10/34

10/36
10/38
10/40
10/42

10/44
10/46
10/48
10/50
10/52

10/54
10/56
10/58

10/60

of ferrous surfaces [4]
more than one element being applied in more than
one step [4]
using solids, e.g. powders, pastes (using liquid
suspensions of solids C23C 8/40) [4]
only one element being applied [4]
Carburising [4]
of ferrous surfaces [4]
Boronising [4]
of ferrous surfaces [4]
more than one element being applied in one
step [4]
Carbo-nitriding [4]
of ferrous surfaces [4]
more than one element being applied in more than
one step [4]
After-treatment [4]

Solid state diffusion of only metal elementsor silicon
into metallic material surfaces[4]
Pretreatment of the material to be coated
(C23C 10/04 takes precedence) [4]
Diffusion into selected surface areas, e.g. using
masks [4]
using gases [4]
only one element being diffused [4]
Chromising [4]
of ferrous surfaces [4]
more than one element being diffused in one
step [4]
more than one element being diffused in more
than one step [4]
using liquids, e.g. salt baths, liquid suspensions [4]
only one element being diffused [4]
Metal melt containing the element to be
diffused [4]
Salt bath containing the element to be
diffused [4]
more than one element being diffused [4]
using solids, e.g. powders, pastes [4]
using alayer of powder or paste on the surface
(using liquid suspensions of solids
C23C 10/18) [4]
Chromising [4]
Embedding in a powder mixture, i.e. pack
cementation [4]
only one element being diffused [4]
Chromising [4]
of ferrous surfaces [4]
in the presence of volatile transport
additives, e.g. halogenated
substances [4]
Siliconising [4]
of ferrous surfaces [4]
Aluminising [4]
of ferrous surfaces [4]
more than one element being diffused in one
step [4]
Diffusion of at least chromium [4]
and at least duminium [4]
more than one element being diffused in more
than one step [4]
After-treatment [4]
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12/00

12/02

Solid state diffusion of at least one non-metal element
other than silicon and at least one metal element or
silicon into metallic material surfaces[4]

Diffusion in one step [4]

Coating by vacuum evapor ation, by sputtering or by ion

implantation [4]

14/00

14/02

14/04

14/06

14/08
14/10
14/12
14/14
14/16

14/18
14/20
14/22
14/24
14/26

14/28

14/30
14/32

14/34

14/35

14/36

14/38
14/40

14/42
14/44
14146
14/48
14/50
14/52
14/54

14/56

14/58

Coating by vacuum evapor ation, by sputtering or by
ion implantation of the coating forming material
(discharge tubes with provision for introducing objects
or material to be exposed to the discharge
H01J 37/00) [4]
Pretreatment of the material to be coated
(C23C 14/04 takes precedence) [4]
Coating on selected surface areas, e.g. using
masks [4]
characterised by the coating material (C23C 14/04
takes precedence) [4]
Oxides (C23C 14/10 takes precedence) [4]
Glassor silica[4]
Organic material [4]
Metallic material, boron or silicon [4]
on metallic substrates or on substrates of boron
or silicon [4]
on other inorganic substrates [4]
on organic substrates [4]
characterised by the process of coating [4]
Vacuum evaporation [4]
by resistance or inductive heating of the
source [4]
by wave energy or particle radiation
(C23C 14/32 to C23C 14/48 take
precedence) [4]
by electron bombardment [4]
by explosion; by evaporation and subsequent
ionisation of the vapours (C23C 14/34 to
C23C 14/48 take precedence) [4]
Sputtering [4]
. by application of amagnetic field,
€.g. magnetron sputtering [5]
Diode sputtering (C23C 14/35 takes
precedence) [4,5]
by direct current glow discharge [4]
with alternating current discharge, e.g. high-
frequency discharge [4]
Triode sputtering (C23C 14/35 takes
precedence) [4,5]
by application of high frequencies and
additional direct voltages [4]
by ion beam produced by an external ion source
(C23C 14/40 takes precedence) [4]
lon implantation [4]
Substrate holders [4]
Means for observation of the coating process [4]
Controlling or regulating the coating process
(controlling or regulating in general GO5) [4]
Apparatus specially adapted for continuous
coating; Arrangements for maintaining the
vacuum, e.g. vacuum locks [4]
After-treatment [4]
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C23C

Chemical deposition or plating by decomposition; Contact

plating [4]

16/00

16/01

16/02

16/04

16/06

16/08
16/10
16/12
16/14
16/16
16/18
16/20
16/22

16/24
16/26
16/27
16/28

16/30
16/32
16/34
16/36
16/38
16/40

16/42
16/44

16/442

16/448

16/452

16/453

16/455

16/458

16/46

16/48

16/50
16/503
16/505

Chemical coating by decomposition of gaseous
compounds, without leaving reaction products of
surface material in the coating, i.e. chemical vapour
deposition (CVD) processes (reactive sputtering or
vacuum evaporation C23C 14/00) [4]

on temporary substrates, e.g. on substrates

subsequently removed by etching [7]

Pretreatment of the material to be coated

(C23C 16/04 takes precedence) [4]

Coating on selected surface areas, e.g. using

masks [4]

characterised by the deposition of metallic

material [4]

from metal halides [4]

Deposition of chromium only [4]

Deposition of aluminium only [4]

Deposition of only one other metal element [4]

from metal carbonyl compounds [4]
from metallo-organic compounds [4]

Deposition of aluminium only [4]
characterised by the deposition of inorganic material,
other than metallic material [4]

Deposition of silicon only [4]
Deposition of carbon only [4]

Diamond only [7]

Deposition of only one other non-metal
element [4]

Deposition of compounds, mixtures or solid
solutions, e.g. borides, carbides, nitrides [4]

Carbides[4]

Nitrides [4]

Carbo-nitrides [4]

Borides[4]

Oxides[4]

. . Silicides[4]
characterised by the method of coating (C23C 16/04
takes precedence) [4]
using fluidised bed processes [7]
characterised by the method used for generating
reactive gas streams, e.g. by evaporation or
sublimation of precursor materials[7]

by activating reactive gas streams before

introduction into the reaction chamber, e.g. by

ionization or by addition of reactive species[7]
passing the reaction gases through burners or
torches, e.g. atmospheric pressure CVD
(C23C 16/513 takes precedence; for flame or
plasma spraying of coating material in the molten
state C23C 4/00) [7]
characterised by the method used for introducing
gasesinto the reaction chamber or for modifying
gas flows in the reaction chamber [7]
characterised by the method used for supporting
substrates in the reaction chamber [7]
characterised by the method used for heating the
substrate (C23C 16/48, C23C 16/50 take
precedence) [4]
by irradiation, e.g. photolysis, radiolysis, particle
radiation [4]
using electric discharges [4]

using dc or ac discharges[7]

using radio frequency discharges[7]



C23C

16/507

16/509
16/511
16/513
16/515
16/517

16/52

16/54

16/56
18/00

P
Q
©

18/02
18/04

18/06

18/08

18/10
18/12

18/14

18/16

18/18
18/20
18/22
18/24
18/26
18/28
18/30
18/31
18/32

18/34
18/36
18/38
18/40
18/42
18/44
18/48
18/50

18/52

18/54

using external electrodes, e.g. in tunnel type
reactors [7]
using internal electrodes[7]
using microwave discharges[7]
using plasmajets[7]
using pulsed discharges[7]
using a combination of discharges covered by
two or more of groups C23C 16/503 to
C23C 16/515 [7]
Controlling or regulating the coating process
(controlling or regulating in general GO5) [4]
Apparatus specially adapted for continuous
coating [4]
After-treatment [4]

Chemical coating by decomposition of either liquid
compounds or solutions of the coating forming
compounds, without leaving reaction products of
surface material in the coating (chemical surface
reaction C23C 8/00, C23C 22/00); Contact plating [4]

This group covers also suspensions containing reactive
liquids and non-reactive solid particles. [4]

by thermal decomposition [4]
Pretreatment of the material to be coated
(C23C 18/06 takes precedence) [4]
Coating on selected surface areas, e.g. using
masks [4]
characterised by the deposition of metallic
material [4]

Deposition of aluminium only [4]
characterised by the deposition of inorganic
material other than metallic material [4]

Decomposition by irradiation, e.g. photolysis, particle
radiation [4]
by reduction or substitution, i.e. electroless plating
(C23C 18/54 takes precedence) [4]
Pretreatment of the material to be coated [4]
of organic surfaces, e.g. resins [4]
Roughening, e.g. by etching [4]
using acid agueous solutions [4]
using organic liquids [4]
Sensitising or activating [4]
Activating [4]
Coating with metals [5]

Coating with one of iron, cobalt or nickel;

Coating with mixtures of phosphorus or boron

with one of these metals[4,5]

using reducing agents [4,5]
using hypophosphites [4,5]
Coating with copper [4,5]
using reducing agents [4,5]
Coating with noble metals[4,5]
using reducing agents [4,5]
Coating with alloys [4,5]

with alloys based on iron, cobalt or nickel

(C23C 18/32 takes precedence) [4,5]
using reducing agents for coating with metallic
material not provided for in a single one of groups
C23C 18/32 to C23C 18/50 [4]

Contact plating, i.e. electroless electrochemical
plating [4]

20/00  Chemical coating by decomposition of either solid
compounds or suspensions of the coating for ming
compounds, without leaving reaction products of
surface material in the coating (chemical surface
reaction C23C 8/00, C23C 22/00) [4]

Note
This group covers also suspensions containing non-
reactive liquids and reactive solid particles. [4]

20/02 Coating with metallic material [4]

20/04 with metals[4]

20/06 Coating with inorganic material, other than metallic

material [4]
20/08 with compounds, mixtures or solid solutions,
e.g. borides, carbides, nitrides[4]

22/00 Chemical surfacetreatment of metallic material by
reaction of the surfacewith areactiveliquid, leaving
reaction products of surface material in the coating,
e.g. conversion coatings, passivation of metals (wash
primers C09D 5/12) [4]

(0] This group covers also suspensions containing reactive
liquids and non-reactive solid particles. [4]

()] Rejuvenating of the bath is classified in the appropriate
place for the specific bath composition. [4]

Note
In groups C23C 22/02 to C23C 22/86, in the absence of
an indication to the contrary, classification ismadein
the last appropriate place. [4]

22/02 using non-agqueous solutions [4]

22/03 containing phosphorus compounds [4]

22/04 containing hexavalent chromium compounds [4]

22/05 using aqueous solutions [5]

22/06 using aqueous acidic solutions with pH < 6 [4,5]

22/07 containing phosphates [4,5]

22/08 Orthophosphates [4,5]

22/10 containing oxidants [4,5]

22/12 containing zinc cations [4,5]

22/13 containing also nitrate or nitrite

anions [4,5]
22/14 containing also chlorate anions [4,5]
22/16 containing also peroxy-

compounds [4,5]

22/17 . containing also organic acids[4,5]

22/18 containing manganese cations [4,5]

22/20 containing aluminium cations [4,5]

22/22 containing alkaline earth metal

cations [4,5]
22/23 Condensed phosphates [4,5]
22/24 containing hexavalent chromium
compounds [4,5]

22/26 containing also organic compounds [4,5]

22/27 Acids[4,5]

22/28 Macromolecular compounds [4,5]

22/30 containing also trivalent chromium [4,5]

22/32 containing also pulverulent metals[4,5]

22/33 containing also phosphates [4,5]

22/34 containing fluorides or complex fluorides [4,5]
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22/36 . . . . containing aso phosphates[4,5]
22/37 . . . . containing aso hexavalent chromium
compounds [4,5]

22/38 . . . . . containing aso phosphates[4,5]
22/40 . . . containing molybdates, tungstates or
vanadates [4,5]

22/42 . . . . containing aso phosphates[4,5]
22/43 . . . . containing aso hexavalent chromium
compounds [4,5]

22/44 . . . . containing also fluorides or complex
fluorides [4,5]

22/46 . . . containing oxaates[4,5]

22/47 . . . . containing aso phosphates[4,5]

22/48 . . . notcontaining phosphates, hexavalent

chromium compounds, fluorides or complex
fluorides, molybdates, tungstates, vanadates or

oxalates[4,5]
22/50 . . . . Treatment of iron or aloys based
thereon [4,5]
22/52 . . . . Treatment of copper or aloys based
thereon [4,5]
22/53 . . . . Treatment of zinc or aloys based
thereon [4,5]
22/54 . . . . Treatment of refractory metalsor aloys
based thereon [4,5]
22/56 . . . . Treatment of aluminium or alloys based
thereon [4,5]
22/57 . . . . Treatment of magnesium or alloys based
thereon [4,5]
22/58 . . . . Treatment of other metallic materia [4,5]
22/60 . . using akaline agueous solutions with pH > 8[4,5]
22/62 . . . Treatment of iron or alloys based thereon [4,5]
22/63 . . . Treatment of copper or aloys based
thereon [4,5]
22/64 . . . Treatment of refractory metals or alloys based
thereon [4,5]
22/66 . . . Treatment of auminium or alloys based
thereon [4,5]
22/67 . . . . withsolutionscontaining hexavalent
chromium [4,5]
22/68 . . using agueous solutions with pH between 6 and
8[4,5]
22/70 . using melts[4]
22/72 . . Treatment of iron or aloys based thereon [4]

C23C - C23D

22/73 . characterised by the process[4]

22/74 . . for obtaining burned-in conversion coatings [4]

22/76 . . Applyingtheliquid by spraying [4]

22/77 . . Controlling or regulating of the coating process
(controlling or regulating in general G05) [4]

22/78 . Pretreatment of the material to be coated [4]

22/80 . . with solutions containing titanium or zirconium
compounds [4]

22/82 . After-treatment [4]

22/83 . . Chemica after-treatment [4]

22/84 . . Dyeing[4]

22/86 . Regeneration of coating baths [4]

24/00 Coating starting from inorganic powder (spraying of
the coating material in molten state C23C 4/00; solid
state diffusion C23C 8/00 to C23C 12/00; manufacture
of composite layers, workpieces or articles by sintering
metallic powder B22F 7/00; friction welding
B23K 20/12) [4]

24/02 . by application of pressure only [4]

24/04 . . Impact or kinetic deposition of particles[4]
24/06 . . Compressing powdered coating material, e.g. by
milling [4]

24/08 . by application of heat or pressure and heat
(C23C 24/04 takes precedence) [4]
24/10 . . withintermediate formation of aliquid phasein
the layer [4]

26/00 Coating not provided for in groups C23C 2/00 to
C23C 24/00[4]
26/02 . applying molten material to the substrate (applying
melts to surfaces, in general B05) [4]

28/00 Coating for obtaining at least two super posed
coatings either by methods not provided for in a
single one of main groups C23C 2/00 to C23C 26/00,
or by combinations of methods provided for in
subclasses C23C and C25C or C25D [4]

28/02 . only coatings of metallic material [4]

28/04 . only coatings of inorganic non-metallic material [4]

30/00 Coating with metallic material characterised only by
the composition of the metallic material, i.e. not
characterised by the coating process (C23C 26/00,
C23C 28/00 take precedence) [4]

C23D ENAMELLING OF, ORAPPLYINGA VITREOUSLAYER TO, METAL S (chemical composition of the enamels CO3C)

Subclassindex

TREATMENT PRIOR TO ENAMELLING .......cccceuvienee 1/00, 3/00
ENAMELLING.......coi s 5/00 to 11/00

AFTER-TREATMENT ....cccocviiiiiiiiiis 13/00, 15/00,
17/00

1/00 Mdétingor fritting the enamels; Apparatus or
furnaces therefor

1/02 . Granulating the melt; Drying the granules

Coating with the enamels

3/00 Chemical treatment of the metal surfacesprior to
coating (cleaning or de-greasing of metallic objects
C23G)

5/00 Coating with enamelsor vitreous layers[4]
5/02 . by wet methods
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5/04 . by dry methods
5/06 . producing designsor letters
5/08 . Applying enamels non-uniformly over the surface

7/00  Treating the coatings, e.g. drying before burning

Firing the enamels

9/00 Ovensspecially adapted for firing enamels
9/02 . Non-electric muffle furnaces
9/04 . Non-€electric tunnel ovens



C23D - C23F
9/06 Electric furnaces After-treatment
3 Supporting devices for burning-b:
35(1)0 Logzior:gl r;? u?(l)zzisngrdevuirggg as 13/00  After-treatment of the enamelled articles
13/02 . Removing defects by local re-melting of the enamel;
11/00  Continuous processes for firing enamels; Apparatus Adjusting the shape
therefor 15/00  Joining enamelled articlesto other enamelled articles
by processesinvolving an enamelling step
17/00 De-enamelling
C23F NON-MECHANICAL REMOVAL OF METALLIC MATERIAL FROM SURFACES (working of metal by electro-erosion
B23H; desurfacing by applying flames B23K 7/00; working metal by laser beam B23K 26/00; producing decorative effects by
removing surface-material, e.g. by engraving, by etching, B44C 1/22; electrolytic etching or polishing C25F); INHIBITING
CORROSION OF METALLIC MATERIAL; INHIBITING INCRUSTATION IN GENERAL; MULTI-STEP PROCESSES
FOR SURFACE TREATMENT OF METALLIC MATERIAL INVOLVING AT LEAST ONE PROCESS PROVIDED FOR
IN CLASS C23 AND AT LEAST ONE PROCESS COVERED BY SUBCLASS C21D OR C22F OR CLASS C25 (inhibition or
prevention of corrosion or incrustation during processing of hydrocarbons C10G 7/10, C10G 9/16, C10G 75/00) [4]
@ This subclass covers inhibiting corrosion or incrustation in general, whether of or on metallic or non-metallic surfaces, subject to
Note (2) below.
2 This subclass does not cover:
— protective layers or coating compositions or methods of applying them; these are classified in the appropriate places, e.g. BO5,
B44, C09D, C10M, C23C;
— mechanical devices or constructional features of particular articles for inhibiting incrustation; these are classified in the
appropriate places, e.g. in pipes or pipe fittings F16L 58/00;
— articles characterised by being made of materials selected for their properties of resistance to corrosion or incrustation; these are
classified in the appropriate places, e.g. turbine blades FO1D 5/28.
(©)] Processes using enzymes or micro-organismsin order to:

(i) liberate, separate or purify a pre-existing compound or composition, or to
(i) treat textiles or clean solid surfaces of materials
are further classified in subclass C12S. [5]

Subclassindex

ETCHING, BRIGHTENING, INHIBITING CORROSION OR
COMPOSITIONS THEREFOR........cootiiriierereceeineeecenenes 1/00, 3/00 INCRUSTATION ....cocornimierinereieerereieenenenene
OTHER REMOVING OF METALLIC MULTI-STEP SURFACE TREATMENTS
MATERIAL <ottt nesaeeen 4/00
1/00 Etching metallic material by chemical means 1/34 . . . . foretching copper or aloys thereof [4]
(manufacture of printing surfaces B41C; manufacture of 1/36 . . . . foretchingaluminium or aloys thereof [4]
printed circuits HO3K) [2] 1/38 . . . . foretching refractory metals [4]
1/02 . Loca etching 1/40 . . . . foretching other metallic material [4]
1/04 Chemical milling 142 . . . contammg adispersed water-immiscible
1/06 Sharpening files liquid [4]
1/08 Apparatus, e.g. for photomechanical printing surfaces 1/44 . Compositionsfor etching metallic material from a
(photomechanical reproduction GO3F) metallic material substrate of different
1/10 Etching compositions (C23F 1/44 takes composition [4]
precedence) [4] 1/46 . Regeneration of etching compositions [4]
1/12 Gaseous compositions [4] . . .
1/14 Agueous compositions [4] 3/00 Brlghtenlng metals by chemical means|[2]
1/16 Acidic compositions (C23F 1/42 takes s/0z . ngh.t metgl; .
precedence) [4] 3/03 . . withacidic solutions[4]
1/18 for etching copper or alloys thereof [4] 3/04 . Heavy metals
1/20 for etching aluminium or alloys thereof [4] 3/06 . . withacidic solutions [4]
1/22 for etching magnesium or alloys thereof [4] 4/00  Processesfor removing metallic material from
1/24 for etching silicon or germanium [4] surfaces, not provided for in group C23F 1/00 or
1/26 for etching refractory metals [4] C23F 3/00 [4]
1/28 for etching iron group metals[4] 4/02 . by evaporation [4]
1/30 for etching other metallic material [4] 4/04 . by physical dissolution [4]
1/32 Alkallne compositions (C23F 1/42 takes

precedence) [4]
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11/00  Inhibiting corrosion of metallic material by applying 13/04 Controlling or regulating desired parameters [5]
inhibitorsto the surface in danger of corrosion or 13/06 Constructional parts, or assemblies of cathodic-
adding them to the corrosive agent (compositions for protection apparatus [5]
in situ inhibition of corrosion in boreholes or wells 13/08 Electrodes specially adapted for inhibiting
CO9K 8/54; adding inhibitors to mineral oils, fuels or corrosion by cathodic protection; Manufacture
lubricants C10; adding inhibitors to pickling solutions thereof; Conducting electric current thereto [5]
C2_3G)_ ) o 13/10 Electrodes characterised by the structure
11/02 in air or gases by adding vapour phase inhibitors (C23F 13/16 takes precedence) [5]
11/04 in markedly acid liquids 13/12 Electrodes characterised by the material
11/06 in markedly alkaline liquids (C23F 13/16 takes precedence) [5]
11/08 in other liquids 13/14 Material for sacrificial anodes [5]
11/10 using organic inhibitors 13/16 Electrodes characterised by the combination
of the structure and the material [5]
Note 13/18 Means for supporting electrodes [5]
In groups C23F 11/12 to C23F 11/173 in the absence of £ Conducting electric current to electrodes [3]
an indication to the contrary, a compound is classified in 13/22 Monitoring arrangements therefor [5]
the last ppropriate place. 14/00 Inhibiting incrustation in apparatusfor heating
liquidsfor physical or chemical purposes (adding
11/12 Oxygen-containing compounds scale preventives or removers to water CO2F 5/00) [2]
11/14 Nitrogen-containing compounds 14/02 by chemical means
11/16 Sulfur-containing compounds ] ]
11/167 Phosphorus-containing compounds [4] 15/00 cher me_zthods of preventing corrosion or
11/173 . Macromolecular compounds [4] Incrustation
11/18 using inorganic inhibitors 17/00  Multi-step processesfor surface treatment of metallic
. . . . material involving at least one process provided for
13/00 Inh|b|t|_ng corrosion of metals by anodic or cathodic in class C23 and at least one process covered by
protection subclass C21D or C22F or class C25 (C23C 28/00
13/02 cathodic; Selection of conditions, parameters or takes precedence) [4]
procedures for cathodic protection, e.g. of electrical
conditions [5]
C23G CLEANING OR DE-GREASING OF METALLIC MATERIAL BY CHEMICAL METHODS OTHER THAN
ELECTROLY SIS (polishing compositions C09G; detergents in general C11D)
Note
Processes using enzymes or micro-organisms in order to:
(i) liberate, separate or purify a pre-existing compound or composition, or to
(ii) treat textiles or clean solid surfaces of materials
are further classified in subclass C12S. [5]
1/00 Cleaningor pickling metallic material with solutions 3/00 Apparatusfor cleaning or pickling metallic material
or molten salts (with organic solvents C23G 5/02) (with organic solvents C23G 5/04)
1/02 with acid solutions 3/02 for cleaning wires, strips, filaments continuously
1/04 using inhibitors 3/04 for cleaning pipes
1;82 Iroﬂrgg:;nhlbltors 5/00 Cleaning or de-greasing metal_lic material by_other
methods; Apparatusfor cleaning or de-greasing
1/10 Other heavy metals metallic material with organic solvents
1/12 Light metals
1/14 with alkaline solutions Note
1/16 using inhibitors .
1/18 Organic inhibitors !n groups C23G 5/02 to C23G 5/_06, in the absen_ce of an
indication to the contrary, classification is made in the
1/19 Iron or steel [4] last appropriate place. [4]
1/20 Other heavy metals [4]
e . Light metals . 5/02 using organic solvents
S with .neut.ral _S(_Jl utions 5/024 containing hydrocarbons [4]
_ usng inhibitors 5/028 containing halogenated hydrocarbons [4]
TS with .mol.ten.salts 5/032 containing oxygen-containing compounds [4]
1/30 using inhibitors 5/036 having also nitrogen [4]
1/32 H.eavy metal's 5/04 Apparatus
1/34 Light metals o 5/06 . usingemulsions[4]
1/36 Regeneration of waste pickling liquors
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