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301t is an object of he present invention, taking into account this prior
art; to provide, for apparatus for processing thernmoplastic nelts, a

_ cleaning conposition which can effectively avoid damagi ng the internal

wal I s of the extruder or clogging dur_h%pg passage through narrow ng parts of
the extruder, and at the sanme tinme achfeves a high degree of cleaning
action. 35 V\é have found that this object is achieved by a cleaning
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35
We have found that this object is achieved by a cleaning composition which
essentially comprises discrete particles capable of plastic deformation and made
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15 pol yether ether ketones, polyphenylene ethers and m xtures of these. The
partially aromatic pol yam des may, for exanple, have been built up from

, terephthalic acid, isophthalic acid, caprolactam adipic acid,

hexanet hyl ene diisocyanate, mxyl enedi ani ne and/ or

2- met hyl pent anet hyl enedi am ne. 20 O her “sui tabl e pol yam des are obtai nabl e
by copol ynerizing two or nore of the abovenentioned nononmers, or mXxtures
of two or nofrempothprmenlasic (A) vitha melingaeintiaReya2103€ and vritlsa peystalliityy
aromatic, Sepf Glo¢Shidhd i hanCOOR, YAl Adpeised MinS dndRFhctise or f @miersammiR, built
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monomner s. Thetgirefpthe tpetoentaize pnopgostions ighwaighi o€ (A) and ¢BY épalelage t186%d er not
nore t han SO%JSPy 3 5 weight, preferably from20 to 50% by wei ght, in
particular from25 to 40% by weight, while the proportion of units which
derive from adipic acid and -5 hexanet hyl enedi am ne is up to 80% by
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wei ght. The hﬁf"’lahéh%ar”&e‘bg?r\/\g’&npa{ﬁéeﬂnwgghvﬂgd’ﬂa eﬁf’{}%ﬂ}er mg%lﬁ%'rcoi‘?c/t am
and from adi phd/onotitanmidatiex ambbth yhesn bekinamelagsed s andt arsubjpmble tof plagtic
particul ar | iymq ) : ] Wi RNt i oned
conprise f ro%gtggrﬁ%%&gg%%%féaéﬁ%hﬁ gggﬁﬁgggﬁlcu eglrﬁ&fl}rq%nyl% g’(’)ﬁlﬁ3 gyé}%’%gg#owel ght,
of uni t slihi ohe atdriad t6 thmnexdr eyentifisha chanes af materisbiaheungertakeniiamonk, and
from20 to 59?@(%’013@'(ﬁhﬁlaclp'i@iigl’itamwrsf 6P ForPart BpAftik dYcolbred thater@dl toMd t S

whi ch.derive ronies-ca rol actam 15 The parti al Fy aromati c copol yam des may
al so conpri sé&laggclear mg wei ght, preferably from 10 to 30% by wei ght and .
in particular from20 to 30% by wei ght, of other pol yam de-form ng
nmononers, as ,are kno rom ot her. ppl.yam.de hese C

ment i oned hemloﬁ}eé pﬁ%%’ﬁl?f iaglvg “’%‘83@%@%°%<?§8§%ﬁ‘?‘%:ﬂ”ﬂ%§ @Qgégk@%?ﬁ?éo to 16
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i sophthalic g/gé)gsln or IBel%(’arET“g’FgB te:@m‘%?’g‘gﬁg al itiﬁgig%& di cgr bo?(yl iC
aci ds havi ng pabmer(Adis sifable; ng, e.g. 4,4 - and 3, 3' -di phenyl di car boxylic
acid; 4,4'- and 3, 3' -di phenyl net hanedi carboxylic acid, 4,4'- and
3, 3" -di phenyl, sul fone, di carhoxyli¢c acid, 2 5.1.4- and .
2. 6- naph- t hats TR AAYEYGES o5 THat dhe Daricles mads o, A, thermoplastip (A) and
particul 28! y cppabieofiplagtic defohmitiin canaalsadpass vathost difbeultynthoenghaamiongng
monomers may .gdef | L oar 1 g RAVL t kPN
atons and 17 Gogtnd Bf the BEdEE, BPEYGrhile it oF thitel ?Rf:g PR o 16
car bon at ons foplagie defprmatiomingansathablaan exteemejease they: are clongated\tg give
corr espondi ngoh@htrRTRmeNes Thes e tiat i dléariRg bEfipaittiEcandveh Bbligecedioner s
whi ch shoul d.be nenti onﬁg of trqese tﬁ%als inclu efsuberl C ﬁl d %e&lalrc acid
and sebaci c dbPfaidies Ffhplovhmolding wafl thicknessesq toaieégp%xé' T, ANGHIer o g
1, 4- but apedi guitivelar ladvaptape dsehlitan mfectiodnpilding anachineastherepisasentet tves of
the 3 5 di am pes apryvlolact ' I i ic acid
and 1 aur ol act i EeIE SERAEH e FRE TR Rt T nopIBLLAC UE1E 8 e
ani nocar boxy|machinei dhe cleaning procedure can also be carried out with hot-runner molds.

| The cleaning composition can be injected through the hot runner into the cavity,

and the change of material in the hot runner can thus be accelerated.

o

35
It has also been found that the claimed cleaning composition gives an extremely
low wear rate, and experiments using a wear-model method for flowable plastified



-6 Particularly preferred conpositions for conponent (A) here are: from 65
to 85% by weight of units which derive fromterephthalic acid and

. hexanet hyl enedi am ne, and from 15 to 35% by wei ght of units which derive
fromisophthalic acid and hexanet hyl engdiamine 5 or from50 to 70% by

wei ght of units which derive fromterephthalic acid and
hexanet hyl enedi am ne, and fraom 10, to 20% by wei ght of Hnits whi.ch derive

from adi pi ®lastir dmalding, compesion: BN At he mear CPBRPEBIS &0 3B% B #Ri ght of
uni ts whi chinfigled,ve fe0om sidrortall] ¢ drthoplastidiex dtetiptleifedi aimi neler 10 | f

cyclic aliphati i an nes arg.present ol yam de buj | di ocks
particul ar ﬁg“}ﬁfs&fg"rep’ghelﬁmﬁm s 11010 H@ﬁts%&lu #Q%P%"E%e @f#‘@gf R)Ienmng’,

bi s(4- am ndfamstoVierkag )99t prd4-197%( 4- am no- 3- et hyl cycl ohexyl ) met hane,

2, 2-Dbi 5%4- am nocycl ohexyl ) pr opane,

2, 2- bi s{4-am no- 3- et hyl cycl ohexyl ) propane, cycl ohexanedi am ne and_ 15

i sophor onediterpeneentagarmrppdrtignsaby metght of Swmineplstica(A) and theimaplastie dBdf t hi s

Lype are desgl Lbadn 3 Bedh b NihaROla, CLAEiVaRy licth 0 /9HRbY Cuigol yar des

whi ch , have “proven partlcuo advant a eous‘@?re t hose whosé triam ne
content i s ArefsmbbhiAmo $926% hiewgieht and, gespeelt Yafiram 7@ dQ 9P by e boy
wei ght. TheggpafiRReir S28 1Y EOnD? 191 SR Welpht AN respecbebe frotessto bed in
EP-A 129 199§$Bd EP-A." 129 196. The polyaryl ethers used preferably have
repeat L0ni t878PY Mo ormula (1) / ~/ 251t is also possible to use the

ri ng-substituted derivatives of these. Preferred substituents are C

1- C6- al kyl ,, such.as ,net,hvl : et - Is I = Ydany HasObut vl
or tert=but |a:prge_rr€g_e %W?rﬁsoggﬁe (élsgarﬂn{éé) E%‘%%?"%ﬁ&gt‘ﬁ%@ymg‘%lg# fc (IIAR Hggrti cul ar
phenyl , chltmenselected fionothergroupremnsisting ab partixllyragonasic-potyamidesgpelyaryd. | - co- |
-NEN-, - RCSGRSS i 3 IfORBEhAR JiRSheY 2polghyE ethef R¥toREs, - S02-, 3
0 -SO, -Nl\?-%(??’ 1;1@%%? ngg’h of Ra (c)l. Rl g sereei sﬁPiﬁrbogeny G - Co- al kyl
such asSmetnpyethasiether ketongs, @plyphenydens ctisys angk mpxtpres of these- |- 5.- al koxy,

i ncl udi ng net hoxy, ethoxy, n-propoxy, isopropoxy and n-butoxy, or aryl, in
particul ar phenyl.. . . Each of R2 and, R3 may. be hvdrogep, or - C6- yl, in
particul ar Rartially,srematic pplyatides may, for ex ré'ufeb.gl'%ﬁ% G b?%tge hfg(lrrht 0 give
a CA4- G o- cytetephihilit adidyg isophthaliasacad,c yaprojactatry | adipicc peido Hhsxgmethiylege whi ch

int , . bst | ' | : 105 f bly -
oty - 1 SR S oY a0 Sin G Ry R D 2e Tt hoxy

or eth@Qy, or aryl, in particular phenyl. The abovenenti oned groups 5 nay

in turn eacHiRpuGitsbid pblyatHidedrdBbitadld By copolimbazing @wo diemprel ofashy! et hers
may be built up entlrglr%?from repeat uni.ts of the forng[ﬁa.lg%%!{dThredrml ar
masses (nurdROVCIRGRECNGE MANOMES, OF, ‘ﬁ@f?é’f&l‘f’o 8F mersPYFpidey.d & %as

t her nopl astméxifgyatiat € general |y from 1500 to 60, 000 g/ nmol. 10

25  Partially aromatic, semicrystalline copolyamides of this type are, for example, built
up from units which derive from terephthalic acid and hexamethylenediamine. The -
proportion of units of this type may be from 20 to 90% by weight.

Besides these units, the copolyamides comprise units which derive from the
30 e-caprolactam and/or units which derive from adipic acid and
hexamethylenediamine and/or units which derive from other polyamide-forming

monomers.

The proportion of units which derive from g-caprolactam is not more than 50% by
35  weight, preferably from 20 to 50% by weight, in particular from 25 to 40% by
weight, while the proportion of units which derive from adipic acid and



Sui tabl e polyaryls ethers also include copolyners built up from pol yaryl

et her segnents and structural units selected fromthe group consisting of

. polyesters, aromatic polycarbonates, polyester carbonates, polysiloxanes,
pol yi m des, pol yam dei m des and polngppr i m des. The nol ar masses Mwv of

t he pol yaryl ether 15 bl ocks and, respectively, of the polyaryl ether graft

branches in copolynmers of this type are generally from 1000 to 30, 000
g/ ol . The hpxasaetBylenedigmine rigiip 1ot ’?Q%th)’r weigh prelpeably: from S0nigt 7Hg B random

ar r angeneniydight bhg it bMRiEfr&n:sEh@cqug%éi'H@ by weight of the polyaryl
ethers in theéhc_opol yﬁrrg?s I's gener al I;;) romg3 to 97% preferably from10 to
90% and in particular from20 to 80% 20 M xtures of different polyaryl

et her_s may ’Imbs&pbﬁjaﬁﬁ@é% A8y tamrmm{rﬁstﬂcﬁh LAjts oBanEpssladtadal adr epieadf uni ts
are lis edagel.ow a
\

i it arpetifencaiamin o \if asg 1835 spvindfBput i 4T 75,

\ 0o’/
t_g,_ ~ 0 / \préportiGoaf dinits witich Are\ fréel fsym /ardmatiz=groups s at leastSPs by\wdight> o o / \
Pl gl 305 b, ke bl i bl L 5,
G ~ ~ t=It frdsh e@aprolactanGapd froin askipic acid and hexamethylgrediaming 15 notsybject ~ t ~c~s)
0 C -7 Joany pa?r(&cﬁ)lar limitation.
10
Advantageous polyamides which should be mentioned comprise from 50 to 80%
by weight, in particular from 60 to 75% by weight, of units which derive from
terephthalic acid and hexamethylenediamine, and from 20 to 50% by weight,
preferably from 25 to 40% by weight, of units which derive from e-caprolactam.
15

The partially aromatic copolyamides may also comprise up to 40% by weight,
preferably from 10 to 30% by weight and in particular from 20 to 30% by weight,
of other polyamide-forming monomers, as are known from other polyamides.
Those which should be mentioned here are aromatic dicarboxylic acids which have

20 from 8 to 16 carbon atoms. Examples of suitable aromatic dicarboxylic acids are
isophthalic acid, substituted terephthalic acids and substituted isophthalic acids, for
example 3-tert-butylisophthalic acid, dicarboxylic acids having more than one ring,
e.g. 4,4’- and 3,3-diphenyldicarboxylic acid, 4,4’- and 3,3’-di-
phenylmethanedicarboxylic acid, 4,4’- and 3,3’-diphenyl sulfone dicarboxylic acid,

25 1,4~ and 2,6-naph-thalenedicarboxylic acid and phenoxyterephthalic acid,
particularly preferably isophthalic acid.

Other polyamide-forming monomers may derive from dicarboxylic acids having
from 4 to 16 carbon atoms and from aliphatic or cycloaliphatic diamines having
30 from 4 to 16 carbon atoms, or also from aminocarboxylic acids, and, respectively,
corresponding lactams, having from 7 to 12 carbon atoms. Suitable monomers
which should be mentioned of these types include suberic acid, azelaic acid and
sebacic acid as representatives of aliphatic dicarboxylic acids, and
1,4-butanediamine, 1,5-pentanediamine and piperazine as representatives of the
35 diamines, and caprylolactam, enantholactam, w-aminoundecanoic acid and
laurolactam as representatives of lactams and, respectively, aminocarboxylic acids.



~/ V00 --~"",..00/ N/ \~/ \ ]\ ~1\
\ t~ii~pOVpoO/\V!\ ~\., ~p/ \ ~I17r1, 0
lel --E4 ,~i i [/ -~0 O\ ~/ \ Ixss~o, (I

~ txzol 00 ~\ ~f ~0} \ ~/ r ~tzz~t ocCc: --~ "N, . .
/' \' ¢ -.-~/ \ t==z~r. p "-100o0oaoca~00-~o0, / \ ~
~xs.) 00. ~Il /\Nr o~/ \ ~~cczsly ~~

Particularly preferred compositions for component (A) here are:

from 65 to 85% by weight of units which derive from terephthalic acid and
hexamethylenediamine, and from 15 to 35% by weight of units which derive from
isophthalic acid and hexamethylenediamine
5 or

from 50 to 70% by weight of units which derive from terephthalic acid and
hexamethylenediamine, and from 10 to 20% by weight of units which derive from
adipic acid and hexamethylenediamine, and from 20 to 30% by weight of units
which derive from isophthalic acid and hexamethylenediamine.

10
If cyclic aliphatic diamines are present as polyamide building blocks, particularly
preferred diamine components in this case are bis(4-aminocyclohexyl)methane,
bis(4-amino-3-methylcyclohexyl)methane,  2,2-bis(4-aminocyclohexyl)propane,
2,2-bis(4-amino-3-methylcyclohexyl)propane, cyclohexanediamine and

15  isophoronediamine. Partially aromatic, semicrystalline polyamides of this type are
described in DE-A 44 04 250.

Other partially aromatic copolyamides which have proven particularly

advantageous are those whose triamine content is less than 0.5% by weight,
20  preferably less than 0.3% by weight. These copolyamides may be prepared by the

processes described in EP-A 129 195 and EP-A.129 196. ’

The polyaryl ethers used preferably have repeat units of the formula (I)
—D_@Z Q ?

25 It is also possible to use the ring-substituted derivatives of these. Preferred

{

substituents are C;-Ce-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl or tert-butyl, C;-Cg-alkoxy, such as methoxy or ethoxy, aryl, in particular
phenyl, chlorine or fluorine. The variable X may be -S8O,-, -SO-, -O-, -CO-,
-N=N-, -RC=CR!-, -CR?R*- or a chemical bond. The variable Z may be -SO,-,
30  -SO-, -N=N- or -RC=CR>-. Each of R and R' here is hydrogen, C;-Cs-alkyl, such
as methyl, ethyl, n-propyl, isopropy! or n-hexyl, C,-C¢-alkoxy, including methoxy,
ethoxy, n-propoxy, isopropoxy and n-butoxy, or aryl, in particular phenyl. Each of
R? and R® may be hydrogen or a C,-Cg-alkyl, in particular methyl. However, they
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pol yaryl ethers include those having fromO to 100 nol % of repeat units of
- the formula (I1): 5/ Vi / \/ \ 5/'\ and fromO to |00 nol % of repeat

units of the fornula (I11): soZ ~ ~ ~J_30 The nolar percentage data is
based on the content of SO2 groups. Parti cul ar preference is given to the
use of polyaryl ethers having from3 to 97 m)l%repeat nits of the fornula
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However, 15 they nay carry one or nore substi t uents. Exanpl es of suitable

substltt}@nts are al kyl, arylalkyl, aryl, vitro, cyano, al koxy or hal ogens.
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by weight of the polyaryl ethers in the copolymers is generally from 3 to 97%,
preferably from 10 to 90% and in particular from 20 to 80%. ‘

20 .
Mixtures of different polyaryl ethers may also be used as thermoplastic (A).

Some suitable repeat units are listed below:
Eo-@-—o—@— 502—03 (11)
FO-0-0-0F =
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other units. 5 The pol yaryl ether ketones may al so be random or ordered
copol ymers, such as alternating or block copol yners. is also possible to

use m xtures of dlfferent CBol aryI et her ketone e poI yaryl ether

ket ones general | mellt m 20 to SQfy)cnB/ 10 min

(measured to DI‘:E an8 f 10 kg). Preference is
et

gi ven to pol yar nes wth rrelt voI urre rates of from30 to 450

cnB/10 min (neasured to D 53 735 at 400C and with a Ioad of 10 kg). -13
The t her nopl ast ( BF AN cI e @ tion be (g8l ect ed
fromthe group 58? po y OXauyE thyI /Rbro- or

copol yners, pol year b at es, polyest ers pol yam des, vinylaromatic polyners

or m xtures of 5 these Wth regard to the pol yam des nmenti oned, the

subst ances used \i S cI are of o rs e t fromthpge whi ch
can be used as 6p| u stance fromthis
cl ass depends, roth m)pl as c (A) and therm)pl astic (B), on the

abovenenti oned propert| es required |n each case. 10 The thernoplastic (A

may be present t hg ormof n--\ he cIe NG corrposrtl £ The
preferred shap @ v ‘ /1 ¢al or Ientlcul ar
pellets with a 8¢ of fro t06 andalengt of from1l to 8 mm

15 The novel cIean|no conpgsition al so coppy+pe one or nore additives

selected fromr @ g8t ,@_ mz WV stabilizars, heat
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* Exanple 1 A Mannesmann Demag Ergotech 100/ 310 i njection-nol di ng nmachi ne
with a |locking force of 1000 kN and a screw di anmeter of 30 mm which is

. processing 2 5 glass-fiber-reinforced nylon-6,6 with a black pignmentation
(processing tenperature 285C) is to be ghanged over to a | owviscosity,
unreinforced nylon-d,6 with pale red pi gment ation (processing tenperature
285C). The nold is a single-cavity nold for a housing with externally
heat ed hot runner, nmanufactured by Earotool, wPth a gate dianeter of 0.8

mm 30 1st cleaning run 3 kg of a clganing m xjure _of the conposition given
bel ow are firsg plac -o he dper * of i n‘!)ec D] di ng macitype and
processed intf:mtr'?t ﬂ'r’ﬁn ha ces g trrperature (2850 .
The cl eani ng ture conposead of thernDpIastlc nylon-6,T/6 in a
ratio 70:30, with a viscosity number (VN) of 130 g/nt gneasured as a 0.5%

strength by weight solution in 96%s rength H2504) , 14 with a nmelting

point Tm = 298C, a gl ass trans on g = 1“5C ur ed by DSC)
and a crystall \ﬁ\l OfV glastic
(B): nylon-6, g/nt ( sured g rength i ght

solution in 96% strength H2504) wth a mxing ratio of thernoplastic (A) 5
to thermoplastic (B) of 1:10, corresponding tp mxing 0.3 kg of nylon-6,T/6
with 2.7 kg of _nylon- ) eanlng/ tur fol | oned b 3 kg of
nyl on- 6, 6 mﬁtEE%ah- Z2d \}d Nt M——-om — .t@k~§:§§§§§ken is 40¢

Vi sual assess t of \as ags 10 sWesequent | tuced reveal s nerther
dark streaks nor any material fromthe cIeanrng m xture. 1st conparative
cl eaning run 15 The procedure is as for cle@ning run 1° but there is no

flushing with the cleanrng m xt ure nentrone t her e, un conti nues
wi t h unrei nf or ged ny \h paIe tron Qttrally
conti nues mrthE? , ;us ng nuTaEtur ﬁ Show
dark streaks i the v even arter 50 shots have been conpl et ed.
The needl e val ve nozzle is then disassegbled and, replaced 2 0 with a

cl eaned nozzle in the nachrne Injectro nDIdrngs are again produced after
t he nozzl e |nnE? be eat ark contantnatron fan stil
be detected or}-tbe ‘/@@ surface quality of 't he
nol di ngs is no satr"a ory untr 400 nDIdrngs have been conpl eted and
rejected. The total tinme required is 5 gours and tghe material usage is 40
kg. 25 2nd conparative cleaning run Th procedure is as in cIeanrng run 1.

The proceSS|ng tenpe at 28 er he Iean xturﬁ S
conposed of : @@ ‘r o asurtt’ as
0.596strength 6 utron = 9696str— oth H2504)5—~Tm = 295C, Tg

75C, crystallrnrty 60% Ther nopl astic (B): Nylon-6,6, VN = 140 g/ m
(measured as a 0.5% strength by weight solution in 96% strength H2504) 3 5
The nixing ratio of thernmoplastic (A) to thernnplgstic (B) is 1:10 (0.3 kg
of nylon-4,6 and 2.7 kg of nylon-6,

{@@0—@%
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" -15 At the processing tenperature of 285C, no nelt can be injected through

the gate system since unnelted grains fromthe pellets block the gate. The

. processing tenperature has to be increased to 310C. At this tenperature the

nylon-4,6 added is nolten and has lostyjts cleaning action. Cleaning is
continued as described in the 5 first conparative cleaning run. The tine
required is 5.5 hours and the material u spoe is 4@ kg Exanple 2 10 A

Net st al Neonat 170/ 90 ch| ne with a scr W di arret of 32 mm eqU| pped with

a spring-Iloa n |l e aI S nozzl e od / ou made Irz?i“ bl ack,
flame-retar yc: e‘@'ﬂ' and is
changed over s-cl ea oI ystyrene pr OCGSSI ng tenperature 220C). 15

1st cl eaning run The cl eaning m xture of yI on- 6, UG and pol ystyrene in a

m xing ratio of 15: 85 s stat ed above, s used. of cl eaning

m xture arepErst ,.\ thEI@CtIOI’I uni t his fag,f ol | oned
by 3 kg of c o Iear tyrene housi ngs
can continue fter t ot al only 35 mn. orrpar ati ve cleaning run 1%

carbonate is added to 3 kg of glass &l ear poly tyrenes This cleaning liquid
corresponds to the data in DE-A-3 8 02 127. Th s extruded from

t he inj ectlo un|t at 2200 ctl%n m)l di ngs ~madk Iass-pi r
pol ystyrene P o ged. 9 tﬁe gs are frée of any
bl ack pi gnent at| ey are Tmof gl ass-d , but m I ky and cl oudy. There is

no change to this ult even aftera furtther 100 shots have been conpl et ed.

The injection unit has to be disassenbl ed and cl eaned nechani cally. The

time required for this is 6 hour s. 16 Ezanpl g A Khockner Ferromatik
-Qggi 40 mm was

FM 160 i nj ect i{off- nR! di ng ne A screw dfan
processi ng polfy\ oné&9Y, @pr dsi ENe : ) a isto %? changed
over to processing nyI on-6,6 with a pr

g tenperature of 2
Headl anp refl ectors are being produced.

of a cleaning |liquid which corrprl ses 84% of I 2% and 16% of potassium

| Haun 1 10 In a first step,
5 kg of a cleaning m xture conposed ool ydr ydeRy her ketone (PAEK) with a
nmelting point Tm= 3 81 C, a gl ass trafsition tenperature Tg = 170C and a
crystalllnlty of 33%vv|th nyl on-6, T/ 6 (as descrlbed |n Exanple 1) in a

m Xxi ng rat| un. t hro

th essi ng
t enper at ur e B'f“" r?f%rrpﬂ@o],ygggil eﬁ%éspmcﬁ‘ﬂ%% 8g1§1ig g%e@g%?‘g" ?lss 15
| owered to Békdéﬁimﬁoﬂithegfonhular(ﬁ)sane pol yaryl et her ket one in the formof a

~cleaning-m xture with nylon-6,6 in a mxing ratio of 1:10 are then run. The

tenperature is then lowered to 290C and 3 kg of the follow ng nylon-6,6 are
processed: Production is d. The noldings e free fromforeign
mat eri al and have a‘ sf‘ac @ ;&Bﬁ ed wils 50 nmin. 20
Cleaning run as Tt DT 1 gwn thhat in the case of a
change from pol ;~-'w t € nmetal surfacéS, of the injection
unit, which convey the nefls have to be cleaned 2 5 nechanically. It takes a
total of 12 hours of work to disassenble the nozzle in the machine, the
cylinder head and the screw taogether with scre tip, blocking ring and
thrust ringandfem Gin1Q) malyeofeepseliuits of thefemau Mftﬁ'a wire brush and

simlar tools, and then assenble the cl eaned machine parts. During this
period the machi ne canFm be operated. 1st conparative cleaning run

(OOt

10 T

The molar percentage data is based on the content of SO, groups. Particular

preference is given to the use of polyaryl ethers having from 3 to 97 mol% repeat

units of the formula (IT) and from 3 to 97 mol% of repeat units of the formula (III)
15  as thermoplastic (A).



- The 1 st conparative cleaning run is carried out with a processing
tenperature of 285C, as in the cleaning run, but wwth 10 kg of a cleaning
. mi xture conposed of 3 5 nylon-4,6, VN 129 g/m (neasured as a 0.5% strength
by wei ght solution in 96% strength H2S04), a nelting point Tm= 295C, a
glass transition tenperature Tg = 75C and a crystallinity of 60% and

nyl on-6,6, VN = 140 g/m (neasured as -17 0.5% strength by wei ght
solution in 96% strength HZS04) in a mxing ratio of 1:10. After this, 5 kg
of nylon-6,6 is run at 290C. The resul tant nol di ngs have areas of brown
contam nation on the surface. The cleaning procedure is repeated, but

w t hout any subsequent inprovenent in the quality of the nolding surface.
The 5 experinent is termnated, and cleaning run 2 is carried out
correspondi ngly. Tests of the wear perfornmance of the cleaning m xtures
used The wear-performance tests were carried out using a wear-nodel nold
described 10 in "Verschleil3 in Kunststoffverarbeitung: Phanonene and
Schut zmaf 3nahnmen”, G inter Menning, Hanser Verlag 1990, pp. 194 - 197. The
machi ne used was an Arburg Al lrounder 270E with a | ocking force of 500 kN
and a screw dianeter of 25 mm The weight |oss of wear inserts is neasured
after 1000 nol di ngs have been conpleted. 15 1. C eani ng conposition made
fromnylon-6,6 with nylon-6/6,T; at a processing tenperature of 280C
Weight loss <1 ng 2 0 2. O eaning conposition nmade from unreinforced

nyl on-6,6, at a processing tenperature of 280C. ' Wight loss< 1 ng 3.

Cl eani ng conposition made fromnylon-6;6 reinforced with 35% by weight 2 5
of glass fibers, at a processing tenperature of 280C. Wight |oss: 50 ng
The results show that no significant wear could be found in Experinents
and 2. Wien processing thernoplastics conprising glass-fiber reinforcenent
(product 3) 3 0 it is usual in industry to use additional wear protection
for the netal surfaces conveying the nelt. - 18 W claim 1. A cleaning
conposition for apparatus for processing thernoplastic nelts, 5 which
conposition essentially conprises discrete particles capable of plastic
deformation and nade froma thernoplastic (A) with a nelting point above
250C and with a crystallinity of not nore than 50% and conprises an

anor phous or semicrystalline thernmoplastic (B) with a processing
tenperature below the nelting point of the thernoplastic (A), where the 10
proportion of the thernoplastic (A) is from1l to 95% by wei ght and that of
the thernoplastic (B) is from5 to 95% by weight, and the total of the

per cent age proportions by weight of (A) and (B) is always 100% or |ess. 2.
A cl eaning conposition as clainmed in claim1l, wherein the percentage 15
proportions by weight of thernoplastic (A and thernoplastic (B) are from



- 5 to 30% by weight and, respectively, from70 to 95% by weight. 3. A
cl eaning conposition as clainmed in claiml or 2, wherein the thernoplastic

~ (A) has been selected fromthe group consisting of partially 2 0 aromatic

pol yam des, pol ysul fonates, polyethersyl fonates, polyaryl ether ketones,
pol yet her ether ketones, polyphenylene et hers and m xtures of these. 4. A
cl eaning conposition as clained in any one of clains | to 3, wher |n the 2

5 t her nopl BRalyasy| ghenketopesevhieh ewé&wss:an Heedgasothsraepiastict (Aginothe

pol yol ef i ”%ovBPEbéQfﬁ)ﬁ@Eéo%ﬂo@ﬂi%nbﬁf@kn&ﬁn peR! ¥AR the lidsthiied alae ndsasbes
vi nyl.aromatic polynmers and m xtures of these. 5. A

pol yesters;
cl eani ng co‘ﬂﬁfggg fog %Prepam in any one of clains 1 to 4, wherein the 3
Otherm)plastlc(A) isin the formof pellets. 6. A cleaning ;conposition

as clai a f cl lto.5 ich t onpri ses one or
nore addit |ﬂ\>/r ger"?él é’g‘f eg}}%%e@e%odﬁa&l ﬁedj\é%g“gnﬁh?%?%r%%g?g |(¥V aimd)s, W
stabilizers, heat stabilizers and flame-retardant 3 5 additi ves: :

. Ae. A3E. A3. Al NI . A@ ) Ay AULAAUE . AS . A4, SA; | . AH AL ALY T

Ae- A AR AN PRALRE AT A APAr (A Vg
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Examples of polyaryl ether ketones which should be mentioned comprise repeat

units selected from the group consisting of units (I)
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either alone or combined with other units.

/d Bl

The polyaryl ether ketones may also be random or ordered copolymers, such as
alternating or block copolymers. It is also possible to use mixtures of different
polyaryl ether ketones. The polyaryl ether ketones generally have melt volume
rates (MVR) of from 20 to 500 cm’/10 min (measured to DIN 53 735 at 400°C and

10  with a load of 10 kg). Preference is given to polyaryl ether ketones with melt
volume rates of from 30 to 450 cm®/10 min (measured to DIN 53 735 at 400°C and
with a load of 10 kg).
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thermoplastic (B), on the abovementioned properties required in each case.

10 The thermoplastic (A) may be present in the form of pellets in the cleaning
composition. The preferred shapes and dimensions are those of cylindrical or
lenticular pellets with a diameter of from 1 to 6 mm and a length of from 1 to
8 mm.

15  The novel cleaning composition may also comprise one or more additives selected
from reinforcing agents, processing aids, UV stabilizers, heat stabilizers and flame-
retardant additives.

Selected examples are used below to describe the invention in greater detail.
20 Tests of the cleaning action of the mixture
Example 1

A Mannesmann Demag Ergotech 100/310 injection-molding machine with a
locking force of 1000 kN and a screw diameter of 30 mm, which is processing
25  glass-fiber-reinforced nylon-6,6 with a black pigmentation (processing temperature
285°C) is to be changed over to a low-viscosity, unreinforced nylon-6,6 with pale
red pigmentation (processing temperature 285°C). The mold is a single-cavity
mold for a housing with externally heated hot runner, manufactured by Eurotool,
with a gate diameter of 0.8 mm.
30
1st cleaning run

3 kg of a cleaning mixture of the composmon given below are first placed in the
hopper of the injection-molding machine and processed into moldings at an
35  unchanged processing temperature (285°C). The cleaning mixture is composed of:
thermoplastic (A): nylon-6,T/6 in a ratio 70:30, with a viscosity number (VN) of
130 g/ml (measured as a 0.5% strength by weight solution in 96% strength HSO4),
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C, a glass transition temperature Tg=105°C
(measured by DSC) and a crystallinity of 40%, measured by X-ray diffraction;
thermoplastic (B): nylon-6,6, VN = 140 g/ml (measured as a 0.5% strength by
weight solution in 96% strength H,SO4), with a mixing ratio of thermoplastic (A)
to thermoplastic (B) of 1:10, corresponding to mixing 0.3 kg of nylon-6,T/6 with
2.7 kg of nylon-6,6.

The cleaning mixture is then followed by 3 kg of nylon-6,6 with pale red
pigmentation. The total time taken is 40 min. Visual assessment of the moldings
subsequently produced reveals neither dark streaks nor any material from the
cleaning mixture.

1st comparative cleaning run
The procedure is as for cleaning run 1, but there is no flushing with the cleaning

mixture mentioned there, but the run continues with unreinforced nylon-6,6 with
pale red pigmentation. The run initially continues with 15 kg of nylon-6,6. The

housings manufactured still show dark streaks in the sprue area, even after 50 shots
have been completed. The needle valve nozzle is then disassembled and replaced

with a cleaned nozzle in the machine. Injection moldings are again produced after
the nozzle in the machine has been heated, but dark contamination can still be
detected on the surfaces of the moldings. The surface quality of the moldings is not
satisfactory until 400 moldings have been completed and rejected. The total time
required is 5 hours and the material usage is 40 kg.

2nd comparative cleaning run

The procedure is as in cleaning run 1. The processing temperature is 285°C.
However, the cleaning mixture is composed of:

Thermoplastic (A): Nylon-4,6, VN 129 g/ml (measured as a 0.5% strength by
weight solution in 96% strength H,SO4), Tm = 295°C, Tg=75°C, crystallinity
60%

7 Thermoplastic (B): Nylon-6,6, VN = 140 g/ml (measured as a 0.5% strength by

weight solution in 96% strength H>SO,)
The mixing ratio of thermoplastic (A) to thermoplastic (B) is 1:10 (0.3 kg of
nylon-4,6 and 2.7 kg of nylon-6,6).
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is molten and has lost its cleaning action. Cleaning is continued as described in the
first comparative cleaning run. The time required is 5.5 hours and the material
usage is 40 kg.

Example 2

A Netstal Neomat 170/90 machine with a screw diameter of 32 mm, equipped with
a spring-loaded needle valve nozzle is producing housings made from black,
flame-retardant polystyrene (processing temperature 220°C) and is to be changed
over to glass-clear polystyrene (processing temperature 220°C).

1st cleaning run

The cleaning mixture of nylon-6,T/6 and polystyrene in a mixing ratio of 15:85, as
stated above, is used. i '

3g 6f cleaning mixture are first run through the injection unit at 220°C. This is
followed by 3 kg of polystyrene. Production of the glass-clear polystyrene
housings can continue after a total of only 35 min.

1st comparative cleaning run

1% of a cleaning liquid which comprises 84% of H,O and 16% of potassium
carbonate is added to 3kg of glass-clear polystyrene. This cleaning liquid
corresponds to the data in DE-A-38 02 127. The mixture is extruded from the
injection unit at 220°C. Injection moldings made from glass-clear polystyrene are
then produced. Although the moldings are free of any black pigmehtation, they are
not glass-clear, but milky and cloudy. There is no change to this result even after a
further 100 shots have been completed. The injection unit has to be disassembled
and cleaned mephanically. The time required for this is 6 hours.

& ()-!
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Headlamp reflectors are being produced.

Cleaning run 1

10 In a first step, 5kg of a cleaning mixture composed of polyaryl ether ketone
(PAEK) with a melting point Tm=381°C, a glass transition temperature
Tg=170°C and a crystallinity of 33% with nylon-6,T/6 (as described in
Example 1) in a mixing ratio of 1:10 are run through the injection unit at a
processing temperature of 340°C. In the next step, the processing temperature is

15 lowered to 310°C and 5 kg of the same polyaryl ether ketone in the form of a
cleaning mixture with nylon-6,6 in a mixing ratio of 1:10 are then run. The
temperature is then lowered to 290°C and 3 kg of the following nylon-6,6 are
processed. Production is then restarted. The moldings are free from foreign
material and have a satisfactory surface. The time required was 50 min.

20 '

Cleaning run as in the prior art

Experience has shown that in the case of a change from polysulfone to nylon-6,6
the metal surfaces, of the injection unit, which convey the melt have to be cleaned
25  mechanically. It takes a total of 12 hours of work to disassemble the nozzle in the
machine, the cylinder head and the screw together with screw tip, blocking ring
and thrust ring, and then clean the metal surfaces with a wire brush and similar
tools, and then assemble the cleaned machine parts. During this period the machine
cannot be operated.
30 '
1st comparative cleaning run

The 1st comparative cleaning run is carried out with a processing temperature of
285°C, as in the cleaning run, but with 10 kg of a cleaning mixture composed of
35 nylon-4,6, VN 129 g/ml (measured as a 0.5% strength by weight solution in 96%
strength H,SO4), a melting point Tm =295°C, a glass transition temperature
Tg = 75°C and a crystallinity of 60%, and nylon-6,6, VN = 140 g/ml (measured as
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Tests of the wear performance of the cleaning mixtures used

The wear-performance tests were carried out using a wear-model mold described
10 in “VerschleiB in Kunststoffverarbeitung: Phinomene und Schutzmafinahmen”,
Giinter Menning, Hanser Verlag 1990, pp. 194 - 197. The machine used was an
Arburg Allrounder 270E with a locking force of 500 kN and a screw diameter of
25 mm. The weight loss of wear inserts is measured after 1000 moldings have been
completed.
15
1.  Cleaning composition made from nylon-6,6 with nylon-6/6,T, at a processing
temperature of 280°C:
Weight loss < 1 mg

20 2. Cleaning composition made from unreinforced nylon-6,6, at a processing
temperature of 280°C:
Weight loss <1 mg

3.  Cleaning composition made from nylon-6,6 reinforced with 35% by weight
- 25 of glass fibers, at a processing temperature of 280°C:
Weight loss: 50 mg

The results show that no significant wear could be found in Experiments 1 and 2.
When processing thermoplastics comprising glass-fiber reinforcement (product 3)

30 it is usual in industry to use additional wear protection for the metal surfaces
conveying the melt.
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above 250°C and with a crystallinity of not more than 50%, and comprises
an amorphous or semicrystalline thermoplastic (B) with a processing
temperature below the melting point of the thermoplastic (A), where the
proportion of the thermoplastic (A) is from 1 to 95% by weight and that of
the thermoplastic (B) is from 5 to 95% by weight, and the total of the
percentage proportions by weight of (A) and (B) is always 100% or less.

A cleaning composition as claimed in claim 1, wherein the percentage
proportions by weight of thermoplastic (A) and thermoplastic (B) are from
5 to 30% by weight and, respectively, from 70 to 95% by weight.

A cleaning composition as claimed in claim1 or 2, wherein the
thermoplastic (A) has been selected from the group consisting of partially
aromatic polyamides, polysulfonates, polyethersulfonates, polyaryl ether
ketones, polyether ether ketones, polyphenylene ethers and mixtures of
these.

A cleaning composition as claimed in any one of claims 1 to 3, wherein the
thermoplastic (B) has been selected from the group consisting of

polyolefins, polyoxymethylene homo- or copolymers, polycarbonates, -

polyesters, polyamides, vinylaromatic polymers and mixtures of these.

A cleaning composition as claimed in any one of claims 1 to 4, wherein the
thermoplastic (A) is in the form of pellets.

A cleaning composition as claimed in any one of claims 1 to 5, which
additionally comprises one or more additives selected from reinforcing
agents, processing aids, UV stabilizers, heat stabilizers and flame-retardant
additives.

| &W&?%ﬁﬂg@)cm Rliéﬁhﬂ&dlasﬁ&'ghmr NugxyWKY
% rmo o,ss}txg)ém sétl&ly cgr@glé§§5§l}§ {Ta partlcﬁascgal.i)rabﬁa oPIe w'h
<=>7?@\BCDEFGHI J Iﬁl&dﬁ@ﬁ%‘ﬁﬁbhw%ﬂ M]ide_fraﬂncaihém;ﬂdshmpmthtalmm;lg ppint



