PROCESS FOR THE STRIPPING OF WORKPIECES AND STRIPPING SOLUTION 5 The present
invention concerns the field of the chemical wet stripping of workpieces, especially tools and
components coated with a hard film. Special emphagis is attached to the stripping of hard films
containing oxides, especially chrome aluminium oxides (AICrO films) 10 BACKGROUND OF THE
INVEN?FES’EIEIﬁSmE?Q\AWir%?%ﬁggbfgnﬁ%e‘&%%ﬁﬁy%%§% ' oIS they are superior to
uncoated tools in many of their proper- ties: higher operating temperatures, higher cutting speeds,
longer 15 tool-life, edge stability, corrosion resistance, etc. However, films optimized for wear
protection and hardness are also used on other components which are exposed to comparable
conditions in use and consequently require the same kind of properties; bearing parts and components
forthe automohile industry:-suchas coated pistons, ini Z0jectionmezziesyates lare-axamplgs-of these.
Another aspect of coating is the problem of stripping, in particular for parts whaose coating is_flawed or -
in the case f?o%lswEj \Wﬁfgﬁ have tgﬁgeegt_r%ipie%, Eec\j/v%riegga%dvc%mﬁga%%gcse rﬁS?ZC.GZQS VTgil:lncarﬁ%mglnifoId
service ragdirethénts régaltin‘a ilBlaséres of spetmfized coating and esabig sy stemshwhich in turn
involve varipys stippingreguisemeands. Stipping shouldhereonamical {tapid,:arly simpbecapparatus,
Iow-pricgglgn%nsumer materials, usable for as many 30 coatings as possible), safe (as few dangerous
substances a§ possible), environmentally friendly and, not least, the coated tool or component should
ndtlbe damaged by the stripping procedure. STATE OF THE ART 35 From the state of the art, a large

numbereQf-fesmebRiio RS- argXK NawEdarwet chemical stripping processes and solutions, especially for
coatings containing titanium such TiN, T:lLCN or giAlN. These are 2 mostlgl based on h)é%rggsen

peroxid&Wwiths REEBIZEFEP 1028377 proFoses A stfipping process inwhich Rydrogen peroxide, a
“base andi.atkeastepe @cid orthe Salt of anacid atedisedl bsPatentapplication B EX4 389862 describes
the nonzdestructive;stiipring.ofharg-metal substrates. coated amang other thingsanith TIAINfilms. It is
stated that the advantages in comparison with earlier processes are that in addition to the_ usual
compleinglageris; sfa%ﬁzegrg HibitGrETFor Sotfosioi protection, &kt ofhef protess 1 haterials
are usedrandnthe:=goldtion is:set tora pé:=value which Hamcorganctiorewith the ottvel reageritse prevents a
dissolving out of G from the workpiece. Jhe disadvantages.etthis.solutiog.are the compargiively long

stripping time for TiAIN and other coatings, the relatively high quantity of chemicals used and the costs
associaféd: 15 With Hat, 15 veERivERFcAfPRcateBFormiuRtioRE (et reakfidn Cohdifiors (difte they
must becemgtictitously ebsernvied) antdtheuse ofireagents containiag fluotined I\ 2005/0%3433, for
thgjmprovement of the, stripping behavior, .20 is, proposed ta apply a layer containing chrome or
aluminum to a substrate and to strip the workpiece with an alkaline solution containing a powerful
oxidizing agent, e.g., a permanganate solution. In particular, if it is desired to strip sensitive hard
metals inran Hedubsalkatine Mmiliewr; itis prepased that-a pid-value-of about 7 hiem25=set for: high
permangapale conceptiations,of some, 20 10 5 g/.In ordey to,detagh ine firms, For the,stigping of
workpieces such as steel subsirates and many other ferrous a R)ys resistant to alkaline solutions, a
higher pH-tange betwelehi ot 1498 t6&6mMnidRdéed siéreby s IGWERF permanganate concentration,
e.gs between 10 and 30 30 g/, is sufficient to achieve a complete stripping of AIOrN films of 2 to 10
pm thiclﬂless even.at room tem eer:};;’g}urei(jz_;\bo(lejltl /;[lg tg ggﬁkwitgina15wggoﬁg mig%egs V\({)i%h a ..
permangaﬁat%aélc}né)en ration of more than 30 gl it is stated that Stripping takes place even more
quickly. c3 PURPO SE VETTHEINVENTION I1f pFactite, thiad eferget: thattHe Sotutichs prdposed in
WO 2005/073433 g€ 8=qExample & withdhegpainconstituants 20943 :Na®tkand 20¢/k KNinD4, are not
optimal for modern Algrlél filmsgsuth as o galinit Alcrona ka Oé/mé S'Ehe Q%rkgé. Sfingegges%jlilms allow
a maxin?dﬁp&p?pli%%ﬁ%ﬁatelrlﬁperé?ﬁrep of thore fivan T00D0D® it 1§ Stirmised, &)e"'"pend?ng on the detual use,
- thaboxygeatisigeluded e IEIN fitrafnd this iSdHesconyressed LA TGticeable detetivration in the
stripping, action then osguks, (0 Essentiallythe same problemacours with ACKQ fims co: or
(aluminium-chrome oxiaye;swhich cannot be strip}g():%dt%t all with a solution as described in Example 5
a

above. EQFREATBIe, ST WS a0 kAGWHIRAP SR 4CC0URt of the Ler&tivie SFRard metals to highly

alkaline solutions it was not possible to ob-
STATE OF THE ART

35 From the state of the art, a large number of formulations are known
for wet chemical stripping processes and solutions, especially for

coatings containing titanium such TIN, TICN or TiAlIN. These are



15 tain an an economical, universal stripping solution for steels and hard metals for this area of hard
films. The purpose of the invention is to describe a stripping process or a stripping solution which
allows the removal in an economical manner 20 o?f hard films of at least AICr, AICrN and/or AICrO from
a workpiece without substantially damaging the actual workpiece. 25 DESCRIPTION OF THE
INVENTION In accordance with the invention, this problem is solved by a mix- ture of substances for
the strippiaglof aofilee dystembfrémrasworks pieceiwherely the mistureicgiesubstéinces ¢an bel prepared
as an agpes Ous; alkaline:solutign with-349 8 pereentiniweight K14n04; preferas 3@ bly. between 3 and
5 per cent in weight 1611n04, and at the same time displays an alkaline proportion between 6 and 15

per cent in Weight, Preférably Betwasn Band 2 per 2entinweigit i a preferred ver- sion, the

solution contains 4 per cent in weight KMn04, whereby at the same time the alkaline proportion is
betyeep.§ and 11.per cent 33 inyweight anebpreferably,at 10 per centinweight. The alkaline pro-
portion in one version is formed by KOH or NaOH whereby the pH-value 4 of the solution is above 13
and prefersbly AaHove TS Ber CeThiRsiin. ARRGHKDIEEE T b Stibjectet! (6% Btddess--dccordance
yvith thef_ii&zwﬁsveﬁttonidisplays@filnmsystem oadhewt{@rd(@@ecezwhi@tmnp@isesfatﬂea&oh'eewm which
in turn displays.qne of the fallowing materials: metalic AIGK, TiAIGHand other AlCralloys; pr one of

their nitrides, carbides, borides, oxides or a combination of these and aluminium oxides. The process
in accoRfancWithathe ihtention %6716 the LAPPIfGof & fifth Eystém provide St the RFGHKpiEce to be
placed imasstripping=saiutionr ih accordaace with the: descriptiontaboverand 0 treatsit there for a
predetermined.period of e e salutiondngy e, mayed duing Ihe leament;, e g, b gtiing or by
moving the-wor plece. The treatment is preferably carried out at 15 room temperature, e.g., between
15 and 5000, bt is'aBtRIGsSibleAthighér ferpefattifes . up P60 ot FOC ProviSorr tiay also be
made ferapre: iand postdigatment steps; including ehemicalior mechanicatl suface treatments, for
exampI%éOJ'iQresle.ir}(l:ﬁlu%('a at least one of the foI.IO\élv'insq possible treatments:;

ela eV uantity oI Chemll T C %gngnggge%ggg,
ultrasoun erlng, wrad?atlo%,%rus*hl%g, ﬁeattreatment.%?lgEﬁlME ALOR §Ui 5% arious

abBrevigfishs afaisedihcthe folloWiig L The At fiafs1e23 700 NSP2023'(1.3343) 1 2844 SPHK

(1.3344) amax QRS {1.2842)desgighatenvarious steel queliies jneluding bigh-alley steels and-highspeed
steels. TTX, THM and TTR desi%rlate indexable inserts of tungsten carbides of varying composition.

"Helica™ féfers t6 an AlCr 30 5ased fifri material known on the market under the tradename of Balinit0

Helica. "Alcrona" designates an AICrN coating marketed as BalinitC) Alcrona. 5 The following have
been used as stipRiNg73alBtong 2 state-akthesatheqlution asidessribgd.abgve with, 2% KMn04 and
ZoéoRNaOI;I, desi%natgd belgw as: ZaK/ alt\lae - gfirgg %olut'on ineacociprg%cg I\lNith- tthGe_ gressu%ry invention
with 5496 KV 873 T0% ﬁ%@f—l,desﬁnatedjﬁeﬁ)was% 16Na a'Seford Soilition in"aécordance
with thespresent dnverttiors Mthed %K MnOA B 096 NO N ane, desigration- irt folfowing 4</10K
ing a powerful oxidizing agent, e.g., a permanganate solution. In
particular, if it is desired to strip sensitive hard metals in an
unduly alkaline milieu, it 1s proposed that a pH-value of about 7 be
25 set for high permanganate concentrations of some 20 to 50 g/l in or-
der to detach the films. For the stripping of workpieces such as
steel substrates and many other ferrous alloys resistant to alka-
line solutions, a highér pH-range between 9 and 14 1s recommended
whereby a lower permanganate concentration, e.g., between 10 and 30
30 g/1, is sufficient to achieve a complete stripping of AlCrN films of
2 to 10 pm thickness even at room temperature (about 15 to 30°C)
within 15 to 60 minutes. With a permanganate concentration of more
than 30 g/1, it is stated that stripping takes place even more
guickly.
35



Test 1: Effectiveness 10 Number of test specimens which could be fully stripped in 50 mL solution in

each case. Table 1 i solution: workpiece/matea-of test specimen: stripped: 2K/2Na SDK 11 4K/10Na
SDK 127 4K/10K SDK 28 2K/2Na THM 6 4K/10Na THM 11 4K/10K THM 12 15 Test 2: Influence on

substrate Another important criterion is the extentto which a solution attacks the surface of the base

material or workpiece in question. The following tables state what surface composition was displayed
by unccaiB8qeEst 8pe€ithe AN VHATABYe exposed for one hour to the solution 20 in question. For

comparigonvalues.of a 2K/2Ng solution are alsggiven, The.cantent of certain alements ingthe surface
of the test specimen was measured by EDX (energy dispersive X-ray spectroscogoa/, a material
g

analysi€ proéddife)’ sdlufion 2KPRES Al tetdildin Wi "Fale 9°nstituents /1 NalH

and 20g/1 EKMnO,, are not optimel for modern RAICrN films such as

5 Balinit Alcrona known %to the market. Since these films allow a maxi-
mum application temperature of more than 1000°C, it is surmised, de-
pending on the actual use, that oxvgen is included in the AICIN film
and this 1s then compressed. A noticeable deterioration in the
stripping action then occurs.

10 Essentially the same problem occurs with AlICr0O films (aluminium~
chrome oxide) which cannot be stripped at all with a solution as de-
scribed in Example 5 above.

Furthermore, it was also known that on account of the sensitivity of
hard metals to highly alkaline solutions it was not possible to ob-

15  tain an economical, universal stripping sclution for steels and hard

metals for this area of hard films.

The purpose of the invention is to describe a stripping process or a
stripping solution which allows the removal in an economical manner
20 of hard films of at least AlCr, AlCrN and/or ALCr0O from a workpiece

without substantially damaging the actual workpiece.

25 DESCRIPTION OF THE INVENTION
In accoerdance with the invention, this problem is solved by a mix-
ture of substances for the stripping of a film system from a work-
piece whereby the mixture of substances can be prepared as an agque-
ous, alkaline sclution with 3 teo 8 per cent in weight KMnO,, prefera-

30 Dbly between 3 and 5 per cent in weight KMnG,, and at the same time
displays an alkaline proportion between ¢ and 15 per cent in weight,
preferably between 6 and 12 per cent in weicght. In a preferred ver-
sion, the soluticon contains 4 per cent in weight KMnO, whereby at
the same time the alkaline proportion is between 8 and 11 per cent

35 in weight and preferably at 10 per cent in weight. The alkaline pro-

portion in one version 1s formed by XOH or NaOH whereby the pH-value



1 'Si Mn Cr MoV W Fe SDK 0.41 0.484.14 4.971.67 9.58 78.74 QRS 0.37 2.55 0.58 0.27, 96.24
AS92023 0.72 0.85 4.27 3.3511.97 6.42 82.43 1.2379 0.65 0.5 11.83

a4

£

of the solution is above 13 and preferably above 13.5 per cent in

weight.

L workpiece to be subjected to a process in accordance with the in-
5 wvention displays a film system on the workpiece which comprises at
least one film which in turn displays one of the following materi-
als: metallic AlCr, TiR1Cr and other AlCr alloys; or one of thelr
nitrides, carbides, borides, oxides cor a combination of these and
aluminium oxides. The process in accordance with the invention for
10 the stripping of a film system provides for the workpiece to be
placed in a stripping solution in accordance with the description
above and to treat it there for a predetermined period of time. The
solution may be moved during the treatment, e.g., by stirring or by
moving the workpilece. The treatment is preferably carried out at
15 room temperature, e.g., between 15 and 30°C, but is also possible at

higher temperatures, e.g., up to 60 or 70°C.

Provision may also be made for pre- and post-treatment steps, in-
cluding chemical or mechanical surface treatments, for example.
20 These include at least one of the following possible treatments:
rinsing, c¢leaning, ultrasound, drying, irradiation, brushing, heat

reatment.

EXPERIMENTAL RESULTS

25  Various abbreviations are used in the following. The materials
1.2379, ASP2023 (1.3343), 1.2344, SDK (1.3344) und ORS {(1.2842) des-
ignate various steel qualities including high-alloy steels and high-
speed steels. TTX, THM and TTR designate indexable inserts of tung-
sten carbides of wvaryving composition. “Helica“ refers to an Allr—

30 based film material known on the market under the tradename of
Balinit® Helica. “Alcrona™ designates an AlCrN coating marketed as

Balinit® Alcrona.



11.09 84.931 1.23441.13 0.55 5.41 1.491.07 90.351 Solution 4K/10K. All details in W% Table 3 11
Si Mn Cr Mo VIW1Fe SDK 0.35 0.39 4.07 3.33 1.3216.73183.81 QRS 0.41 2.33 0.68 10.38196.2
A5P2023 0.7210.52 4.18

5
The following have been used as stripping solutions:
- a state-of-the-art solution as described above with 2% KMnO. and
2% NaDH, designated below as: 2K/2Na
- a first solution in accordance with the present invention with
5 4% KMnO, and 10% NaOH, designated below as: 4K/10Na
- a second solution in accordance with the present invention with

4% KMnQ, and 10% KOH and, designation in following 4K/10K

Test 1: Effectiveness
10 Number of test specimens which could be fully stripped in 50 ml =o-

lution in each case.

Table 1
workpiece/material of
solution: ] stripped:
test specimen:
ZK/2Na SDK 11
4K/10Na SDK 27
4K/10K SDK 28
2K/2Na THM 3
4¥K/10Na THM 11
4¥ /10K THM 12

15 Test 2: Influence on substrate
Another important cz:i.terion is the extent to which a solution at-
tacks the surface of the base material or workpiece in guestion. The
following tables state what surface composition was displayed by un-
coated test specimens that were exposed for one hour to the scluticon

20 in guestion. For comparison, values of a 2K/2Na solution are also
given. The content of certain elements in the surface of the test
specimen was measured by EDX (energy dispersive X-ray spectroscopy,

a material analysis procedure).



2.511.3515.99184.75 1.2379 0.71 0:97 18.130.78 0.71 88.7 1.2344 1.13 0.5515.18 1.26 0.95 3.49
87.44 Solution 4K/10Na. All details in Wt% Table 4 | SiMn Cr MoV W Fe SDK 0.2

&

Solution 2K/2Na. All details in Wt3

Table 2

Si Mn Cr Mo V Fe
SDK 0.41 0.48 4,14 4,97 1.67 8.58 78,74
QRS 0.37 2.558 0.58 0.27 S6.24
ASPZ0Z3 0.72 0.85 4,27 3.35 1.97 6.42 B2.43
1.2379 0.65 0.5 11.83 11 1.08 £84.93
1.2344 1.13 0.55 5.41 1.48 1.07 0. 35
Solution 4K/10K. 2ll detalls in Wt%
Table 3

Si Mn Cxr Mo v W Fe
SDK 0.35 0.39 4.07 3.33 1.32 6.73 83.81
ORS 0.41 2.33 0.68 0,38 96.%
BASPZ(C23 0.72 0.52 4,18 2.5 1.358 15,99 84.75
1.2379 0.71 0.97 8.13 0.78 0.71 88.7
1.2344 1.13 .55 5.18 1.26 0.85 3.49% 87.44

5

Solution 4K/10Na. All details in Wt%
Table 4

si Mn Cr Mo v W Fe
SDK 0.2 0.68 3.56 3.16 1.27 7.17 £3.55%
QRS 0.4 2.17 0.49 0.9 86.76
ASP2023 1.4 0.89% 3,87 2.59 1.53 89.72
1.237¢ 0.87 0.41 7.78 0.69 0.47 85,98
1.2344 1.02 0.¢ 5.48 .27 1.07 0.85 89.71

10

Sclution 2K/2Na. All details in Wt%
Table 5

W Co Ti Ta
THM 91.74 .8.26
TTX 42,471 124,318 |1¢.27 114,15
TTR 42.97 |39.8418.04 |9.15

"Solution 4K/10K. All details in Wt$

Table 6

W Co Ti Ta
THM 81.12 |18.88
TTX 50.62 |22.02(13.02(8.33
TTR S 128072 153.08110 8.2




0.68 3.96 3.16 1.27 7.17 83.56 QRS 0.4 2.17 0.49 0.19 96.76 AS92023 1.4 0.89 13.87 2.591.53

189.721 1.2379 0.67 0.41 7.78 0.690.47 189.98 1.2344 1.02 0.6 5.48 1.2711.07 0.85 89.71

10

15

20

7

Selution 4K/10Na. All details in Wt%
Table 7

W Co Ti Ta
THM T2.4% | 27.55
TTX 33.¢6 34.86117.47,14.07
TR 9.48 64.57:11.63 114,31

Test 3: Stripping times

The stripping times under standardized,

determined for varicus test specimens and different

comparable conditions were

films for this.

The Table shows in what time (minutes) a 4um thick film is com-
pletely removed from the workplece.
A1l figures in minutes:
Table B8
solution Helica Helica Alcrona | Alcrona Aluminium

| SDK THM SDK THM oxlde
2K/ 2Na 83 347 31 31 ..
4¥/10Na 31 136 12 26 93
4K/ 10K 26 o0 12 19 130
Test 4: Stripping of WC/C
Test specimens {pistons}) with a 0.8 um tungsten carbide film with a
high carbon content were stripped with 4K/10Na and 4K/10K. After 12
hours’ exposurse to 4K/10K, the test specimen was stripped but that

exposed to 4K/10Na not yet.

Test 5: Removal in the case of hard metal

The test specimens

Alcrona f£ilm)

then

was measured in um.

etc..

(double~lip hard-metal milling cutter dia.

blasted with F500 blast

medium at

The tool was then recoated,

3bar.

The material

g mm,

were exposed to the stripping solution for 30min and

removed

stripped, measuread,

The following table shows the material removed in um.




Solution 2K/2Na. All details in Wt% Table5 1 Co Ti] Ta THM 191.74[8.26 [ TTX 142.41 24.18
19.27 114.151 TTR 142.97 39.84 8.04 9.15 Solution 4K/10K. All details in Wt% Table 6 1 1 1Co

Ti/Ea THM 81.12

8

Table 9

solution 1 % stripping and 5 = stripping and
blasting blasting

ZK/2Na 2 11

4K/10K 4.5 12

4K/10Na 5.5 15

Result:

5 Conventional hard metals or sintered carbide metals consist of 90-
94% tungsten carbide as & reinforcement phase and 6-10% cobalt as a
binding agent/binding phase. During the binding process, due to its
lower melting point {(in comparison with the carbide), the binding
agent melts and binds the carbide grains. There are material varia--

10 tions that in addition %o tungsten carbide also contain TiC (tita-
nium carbide)}, TiN (titanium nitride) or Tal (tantalum carbide} with
a pinding phase of Ni, Co or Mo. Examples of these hard metals des~
ignated as cermets are the TTX und TTR materials (TTX: 60% WC, 31%
TiC+Ta (Nb) C+9% Co) listed in this application. In the stripping

15 process, it is therefore the retention of the binding phase which is
especially critical; the stripping solution must not dissolve thse
actual tool. This is why 1t is also advised in the state of the art
to aveid a strongly alkaline milieu when stripping hard metal films
from hard metals.

20 |
As demonstrated in the abkove tests and despite the prejudice of the
professionals that hard metals should not be exposed to strongly al-
kaline stripping solutions, such a solution is specified. 4K/10Na
und 4K/10X both have a pH-value of more than 13 and nevertheless af-

25 fect the cobalt binding phase in the hard metal test specimens very
much less as shown in Tables 4 and 5, except in one case {TTX at

4K/10K}), than the 2K/2Na solution according to the state of the art.

Table 7 shows that the first time that the 4K/10Na and 4K/10K solu-
30 tions are used there is indeed a more marked removal of material

from the substrate than with the solution according to the state of



18.88 TTX 56.62 22.02 13.02 8.33 TTR 28.72 53.08 10 8.2 7 Solution 4K/10Na__ All details in Wijf
Table 7 WCo LT1 Ta THM 72.4527.551, TTX 33.634.86117.47 4.07 TTR 9.48164.5711.63 14.31 5
Test 3: Stripping times The stripping times under standardized, comparable conditions were
determined for various test specimens and different films for this. The Table shows in what time
(minutes) a 4pm thick film is completely removed from the workpiece.

the art. Over a pericd of time, however, it 1s apparent that the

AK/10K soluticn in particular causes only a very glightly higher re-
moval of material than 4K/10Na. This is astonishing since the high
content of potassium hydroxide should attack the base material more
5 aggressively than the otherwise comparable solution with sodium hy-

droxide.

The following hypothesis could possibly explain this: during the
preparation of the 4K/10K solution, green crystals appear in the
10 fresh solution and are a sign that manganate (VI) has been formed
through reaction in the permanganate solution with much alkalil hy-
droxide. These crystals dissolve again when the stripping sclution
is used.
It may therefore be surmised that permanganate 1s thus withdrawn
15 from a fresh solution by the reaction to manganate (VI} which re-
duces the higher aggressiveness of 4K/10K actually expected by the
expert. During use, the manganate (VI) manganate (VI) crystals are
again dissclved, are immediately available in the solution as an
oxidation agent on the one hand while on the other a further conver-
20 sion to permanganate can alsc take place in the potassium hydroxide
solution . In other words, the 4K/10K stripping solution regensrates
itself in use. Thisz hypothesis 1s supported by the experimental

findings in Takle 7 and also in Table 1.

25 When used on steel, the pilicture is not so consistent but here, too
it 18 to be noted that the solutions in accerdance with invention
are selectively less aggressive than would be expected Irom the

chemical composition.

30 2s regards effectiveness, Table 1 shows that the sclutions in accor-
dance with invention are twice as effective on average and allow

very much shorter exposure times (Table 6).
Y ¥

It is known that manganese dioxide 1s preclplitated from the perman-
35 ganate solution during the stripping process. From case to case, it

ma therefore be necessar to remove MnG2 residues from the work-
Y



10 All figures in minutes Table 8 1 solution Helica SDK Helica THM Alcrona SDK Al, o _a THM
Aluminium oxide 2K/2Na 83 347 31131 4K/10Na 84 136 12 26 93 4K/10K 26 90 12 19 130 Test 4:
Stripping of WC/C 15 Test specimens (pistons) with a 0.8 pm tungsten carbide film with a high carbon
content were stripped with 4K/10Na and 4K/10K. After 12 hours' exposure to 4K/10K, the test
specimen was stripped but that exposed to 4K/10Na not yet. 20 Test 5: Removal in the case of hard
metal THe &t spetimefns {doableiRafd-matal nilfifgrititer dif e mmaAl&enadfitm) sderesxposed
to the strippiagiselutionfandomin andcsthem blastee withb-3500 hiastypedium ak3han-The material

removeda%@g ncg%a%u@gflpe@mé;g l?ttgglllwlag t@gg rgg:? Eec:d’tsglpﬁea%hng?gsgﬁ(%line ranges

can be used for a postprocesging step.



25 etc.. The following table shows the material removed in pm. 8 Table 9 solution 1 x stripping and
blasting 5 x stripping and blasting 2K/2Na 2 4K/10K 4.5 12 4K/10Na 5.515 Result: 5 Conventional
hard metals or sintered carbide metals consist of 90- 94% tungsten carbide as a reinforcement phase
and 6-10% cobalt as a binding agent/binding phase. During the binding process, due to its lower
melting point (in comparison with the carbide), the binding agent melts and binds the carbide grains.
There areth&¥&rial-varia-- 10 tions that in addition to tungsten carbide also contain TiC (titanium
carbide), TiN (titanium nitride) or TaC (tantalum carbide) with a binding phase of Ni, Co or Mo.
Examplest g\t]]esgu@%rdgr%]etqjgs easljl%%aste | as %%remg%srare tlhe Tg{; undfT R materials f(;I' TX: 60% WC,
31% TiC+Té(NJb§C+9% Co)shste In this appliicatlon. h the st?ﬁ{)plng f5 plro%essgf,si%: 1S thereforé the
retention of théABirefifG phase Mitsich 13 espécially eatieal the slippihgsohstiort hesstwidtidissolve the
actual tool. Thisds why ipis-alseadvsed inithe statenfdbeaart tavaid astianglyalkaling milisu when
stripping hard metgl.filgnsbfg%rvp gard gnetglg. %O As demonstrated in the above tests and despite the
ionals that hard metals SRGuIG Aot be exposed to straRyly Bfikatine Stridping

prejudice of tﬁemf“)% 883iona
solutions, sudbrdsoiiticn &Spécified. 4RYEONA il 4kY1 0otk hdveta phevahresotmoretthan 13 and

nevertheless af+25 thectdhacabalthinding.phasesinthe hard metaligst specipaens.very,mych less as
shown in Tables 41and%5texcept6in one case (TTX at 4K/10K), than the 2K/2Na solution according to
the state of the aft- Table ¥ SHows Tt the FSE tifite thaf thdAA0Na and 4K/10K solu- 30 tions are

used there is indeed a more marked removal of material from the substrate than with the solution

according 10 thestate of, 9 theart-Quer aperiod oftime, howeyer dtisanpnargnt that the 4K/10K
solution in particular. causes only a very slightly higher removal of material than 4K/10Na. This is

astonishing ste theHigt Pohtertor poassiunt Rydroxidéesitiid SHaCk tRebass nidieriddhisre 5
aggressively tharethe:ethelrinade comparable: sokution-withrsoglivmdhydroxide. Jhe: fallowiagdmepothesis

could possibly, explain,ghis: during {he preparation of.the 4K/10K solution, green crystals appearthe 10

freig] solution and are a Sign that manganate (VI) hasbeen formed through reaction in the
permanganate solution with much alkali hydroxide. These crystals dissolve again when the stripping
solution isausédxture of substances as in claime 1 to 2, characterized in that

the alkaline content is formed by KOH or NaOH.

4. Mixture of substances as in claims 1 to 3, characterized in that

26 the pH-value of the sclution is above 13, preferably above 13.5.

5. Process for the stripping of a film system from a workpiece
whereby the fiim system on the workpiece comprises at least one
film which in turn displays at least one of the following mate-

25 rials: metallic AlCr, TiAlCr and other AlCr alloys; or one of
their nitrides, carbides, borides, oxides or a combination of
such, and aluminium oxides, characterized in that the workpiece
is placed in a stripping soclution as in claim 1 and remains
there for treatment for a predetermined time.

30

&. Process as in claim 5, characterized in that the stripping solu-

tion is at room temperature between 15 and 20°(.

7. Process as in claims 5 to 6, characterized in that in addition

35 at least one postprocessing step is provided after the stripping



It may therefore be surmised that permanganate is thus withdrawn 15 from a fresh solution by the
reaction to manganate (VI) which reduces the higher aggressiveness of 4K/10K actually expected by
the expert. During use, the manganate (VI) manganate (VI) crystals are again dissolved, are
immediately available in the solution as an oxidation agent on the one hand while on the other a
further conver- 20 sion to permanganate can also take place in the potassium hydroxide solution . In
other words, the 4113 0K stiipFing Stlutidiffegenifatesteifinsusa. Thsisothiesiatisstppetted by
the experimentat findings kr-&able 7 and also in Table I. 25 When used on steel, the picture is not so
consistent but here, too it is to be noted that the solutions in accordance with invention are selectively
less aggressive than would be expected from the chemical composition. 30 As regards effectiveness,
Table 1 sHowSTRatfe $6lutiBnS+f HeBofddice/ withiavestGT dredvice dhatfeétivaloniaverage and

allow very muchsshorieiexpesura-times (T able-p). Hds knowpHbatynangangse dioxidesis pregipitated
from the permsans-tsgn ganate Sox,lv%t.%(;& dggi}gg th(.algtoripgirrl[%1 rocess. From gase to case, it may therefore
be necessary ) Temove MAOZ Tesidues from the Work: ﬁ%%e Surfdée 3ffer Eﬁ%%ﬁ“gﬂﬁetoéctripping.
This can be caifed®utii acknown manner with an ultrasonic bath whereby for support a weak acid or
a buffer solution in the acidic to slightly alkaline ranges can be used for a postprocessing step. 11
CLAIMS: 1. I\/{Diéture of substancef for theﬁstgigpisgng ofha film system from a workpiece in the form of an
aqueous, alkaling Solution with po-5 Tassium permanganats KMATS chiarddtaizadh it e solution
conthins betweerp8reamt 8 per zent irweightsK MAOT hbreférdblyvbetwepn=d antles peegentin weight
KMn04and at.thesame ti@?e%ﬁl%?-”ﬂ?l%@@&ﬁpetW%&@ and, 15>-pergentin weight, prgferably
between 6 and 12 per cent in weight. 10 2. Mixture of substances as in claim 1, characterizéd in that
the solution cSRtAInSZFEFEEHAt in weight KMn04 and at the same time the alkaline content is between
8 and 11 per cent in weight, preferably at 10 per cent in weight. 15 3Mixture of substances as in claims
1 to 2, characterized in that the alkaline content is formed by KOH or NaOH. 4. Mixture of
substances as in claims 1 to 3, characterized in that 20the pH-value of the solution is above 13,
preferably above 13.5. S. Process for the stripping of a film system from a workpiece whereby the film
system on the workpiece comprises at least one film which in turn displays at least one of the following
mate- 25 rials: metallic AICr, TIAICr and other AICr alloys; or one of their nitrides, carbides, borides,
oxides or a combination of such, and aluminium oxides, characterized in that the workpiece is placed
in a stripping solution as in claim 1 and remains there for treatment for a predetermined time. 30 6.
Process as in claim 5, characterized in that the stripping solution is at room temperature between 15
and 30C. 7. Process as in claims 5 to 6, characterized in that in addition 35at least one
postprocessing step is provided after the stripping 12 of the film system that also comprises a surface
treatment of the waorkpiece. 8. Process as in claims 5 to 7, characterized in that in design at 5 least
one pretreatment step before the stripping of the film system is provided that also comprises a surface
treatment of the workpiece. 9. Process as in claims 7 to 8, characterized in that the surface 10
treatment is at least one of the following possible treatments: rinsing, cleaning, ultrasound, drying,
irradiation, brushing, heat treatment. 15



