; e3eKwKt $F686NTNY3 p 5 JUN 2003 d eani ng conposition for extruders 5$T
invention relates to a cleaning conposition for apparatus for procegs Agﬁ 2003
‘t‘hernopl astic nmelts. Wen thernoplastics are processed on nmachinery with
screws, long r | 'mmare frequently required to change from one

t hernopl astic t \\\‘m\\m ince 10 thernbplastic nelt fr yipus! y
used material r Uﬂﬁmbn the machinery. During a changeojmwmm Mm&mwmgsidues
are gradual l'y discharged and contam nate the nol dings or sem, | pl.she
products thus produced, and these therefore have to be reject @A materi al
change of thi's Type can exitend over hours or daysS, créating high costs for

energy and the raw nmaterials j i [ derabl e anobunt 15 of
i neCliiie St e RS

time and sacrificing nac 'és in particular when
the materi al i i stics which differ in
their processing tenperature and/or in their chem cal structure or their
conpositign, Qr when.a change is required fromdark to light colors or from
an opaque  pr otRfc iNVERLR (i3 gﬁar%rﬁ‘ie ggF%%ngF@a?ortﬁ%ﬂw Q% PEOCCEIR as
pol ystyrene. tRérmigpladcealeitsate this procedure, it has been usual in the
prior art to take the extruder out of operation, disassenble and clean the
barrel and screw and then reassenbl e these after cleaning. Shutting down

t he extruder Wihen shebmeplastivslaye proeessédon mathioerdyywithn sarewsdogg neinthey tinke cost s

but also |ed t.a i:nie rf f . 5. of eyt ruder
resul ti n& fr ogfngtﬁgdﬁgg@ o‘?ql%lgggl gdq%llh%l%%dgl% ?rl? ?))rll19 3{3131'56 ga%.llcséds)sag%&% _%ﬁhgeérje is a
hi gh riskOof themmaplastc aerlt Eamphetprevieudy usedhpatesial ramajan ibthe wachingets. | n
order to avoigudaYy § RNV, RERGRBSNLG art brddal®y ai@cm%eﬂrhddrboh&%uﬁatk%e art,
Via DE-A-23 21 883, that ,@_t,thgaam g.c 0Sifio cgn e used. This is fed
into the 3 0 BRMMEIOF sprifinis @refﬁwe@@ pmus%fgﬁn faese thetepis hae: 101 b4 ho
extruder surfRperdanembiesial cfange st dile sypef canbdxeéridadver ihovuast da3) ereatifig

encrusted resji.dues. of materiak. This i.s.achieve ing a cleanin

conpos £1 o' CHRbEELlos ARy E) st phed bl imdiau s Mailed AiBhRd SnfuGalk Mhougt e
into a sébondofptiny rmed . saditvicing esaching utdizpeomt Thie appligshia patticulatewhers the
controlled in, sug t: 1 ﬁ%?tq s iS diled AL -f] owabl e
during the cﬁggﬁﬁﬂé%%gdﬂ?{g&%éiﬁgs o?@gétg%lﬁl}s%l:‘ffegg}?ﬁ%ll?lgr%g?stléécI es of
0 5 JUN 2003 tempergir japdfor by (thaie chemical gtryciyge raratheir (qempogitienp ey whies ol yner

can be crusheghafge &P Yulsd FEbrll Watlh @o ilight RAPSAGE fEdMi Qi-ﬁgbpéfqg@ Réducddsra scr ew.
i on sists in scrubbing by the

The cl eaning action of this, conpesiti CO

crushed or cotfﬁﬂsﬂﬁf’[ét(?rﬁiﬁsf'f”f?retgg%o H@ﬁgﬁcgﬁﬁp?lﬁmﬁ'{%et he deposits in the
cont am naved zones of the extruder. The 5 second, liquid or flowable,

pol yrer  COMPORSRLolifiic IS p3dyO it SRMYSHI Rl nOBlib! il EPeaRE leGeelidep!
brittle pol yner tchrough tr[])e extruder and of taking up deposits released
from the surfeef opprahipn disteseaitle ank pleamthe baskel and sgfewondithensregsseadles i s

that_ hler e, \Mtq %esedmew@eamgg. ISBsiting ddvqmﬁeh@ctrltﬁ@r fqﬁd %Qbstéﬁhétr{tllyecl&.gﬁﬂ \qu’t ]
artl cl es | C m al So ar S a, res 0 comm nut.l on, an | C are
o ended 1 o sty Belmed Pensalerbie ahis e alsb G piafiaet O TN SIRRIS L PRI Y @ & &
alh_so L he 25i slkoft thatextrdercremsiting from denmusenof axbidorh taddizionp dyirimg dt%?ﬁsbhtbl)es in
this nown C an |es o

i.ng, C Siction W Il . remain _held in cavit L he

extruder or il eﬁ?éf‘?lhigg‘lr%g 053??1%“1%3%%8%33?%F&ngpﬁéart};rgvﬁe?lsﬁrsc%rrﬁ?&lﬁ%r pi eces
or adapters, thus clogging the 15 extruder so that it needs to be cl eaned
by hand any ) i i ! i 5 al i r .
t her nopl ast :ngsﬁ (\)/\%il&cﬁ %ﬁ?%g%\ﬁ( t ,eﬁt&ec%%g%’aﬁd?gggt%%cﬁa_%?r{o?ragf ,Vla
commi nut ed, pOEyEs 248848, that prqleaning campesitiom cam he used elhisids fel ipie the
ga(r) t i:)(él i@, 3?; OB é@@g&nﬁn&o&g@ 6o:ﬂeé}fe(cjibth'tdutghetﬁ@%§%r@dﬁﬂ lilnﬁll$het Bﬁwdtep ls%%[ﬂe@gxréic'[ ion.

- A s disclosed. a process. for cl.eanin ruder.s, by
conveyi ng t hr GEight ERGUE T TRIER oL BRI G DI dCOR AR ChibYs
t oget her w t hachie@edrusiiy @ olegaing Ccampdsitngasmposed| v drittte \ir@bplabiec
respective salt dissglves. { sadvant age ;of ,thi s—progcess i.s that the use
of “he sor verkeriin WRichas s MaNEIT HoRd Dablattro By RESRRe SobrtRhst 1 he
extruder screthe dxrudetdist ¢amtrollechén sothy envay dporthid Scpud golyectr iis lighel bot
ext ruder .equj | t I I . i
ot ocess. dan b0 GG BLAAE HeHlealy BGhilfe, 3PS {affeC AT BRcIGTLF
been seal ed, since the solvent escapes in the area which is at atnospheric



pressure. 3 0 It is an object of the present invention, taking inga'i ﬁgﬂo?ﬂm
.this prior art, to provide, for apparatus for processing thernoplastti

‘el ts, a cleaning conposition which can effectively avoid damagi ng the
internal walls of the extruder or clogging during passage through narrow ng
parts of the extruder, and at the sane tilme achi eves a hi gh degree of

¢l eaning action. 35 W have found that this object is achieved by a

c:c ealni n?_ cogp?@i ﬁ'tS?rpdmh&E Iesﬁeﬂﬁbbﬂiﬂg)’t‘?ﬁp%bgﬁﬁ?)g?l?ﬁlré?tcﬁnﬂ% Ehﬁpaﬁto?ap?% e
of plastic deformation,and .nade -3 from,a thernopl asti.c
with a nelti n&owqﬂtecgglg\%g IW%gth]ﬁwﬁ ?&@?raqcf‘?"ﬁi%? C@?anm:& &%Pé’ft han
50% and conpthisesmpesiderDequsistssinaerubbitigchyy ticadrishee ot heﬂmﬁmhtaéguhﬂic(ﬁ)tow th a
processing te a el ow t he |t gjnt. of,the t nmopl ast i A,
where the pr O%S%q %‘E‘{ g?rg?‘ﬁe%ﬁehgp%q%l 1&5&190%?%?1?%64 FON® 1°q‘te%le HECTh i ght
and that &f tbesontheliqugl arsflowalld) palgmer oompodent Wa9othey taski afhtonvapitgt the t ot al

of the percen ﬁ@i‘é\eQrg?WﬁJsP&%m%g@ﬁ& *Bﬁroﬁ%thﬁ{é)exﬁﬁﬂef-ri(ag%ildﬁ%llag%’rﬁé%e&@sw° or

| ess. In the hove eani ng co 1rtion, e essen te particles
made from t herelepsedhEprotbe surfaces withindhelestaysienl e of pl astic def ormati on have
a very effective cleaning action, while the anorphous or sem crystalline

t her mopl asti c ,( cts as.a.liquid.or f]lowable, carrier for the particles,
whi ch are madé 1%%&??%56 P%&‘I‘W Pess i that hgte. a0y Amags £pR FisH thQS‘hﬂWn‘i'sér?%has

bleen rel elasedbriareobcﬂylrmencmaéibsewm‘chpha@sglmﬁdeﬁ@p ]lgmhiresmlt onwnuﬂiwti@{,}‘aﬁati Vﬁ

cl eani ng acti gn. resul. {n.a.ve rapid c e om 15 .0ne terial to the

next, e\g/en i f %thﬁcg %Eé%tg%degfto r’?ﬁ?’é?{?eaf ?YBalbsé“a%g%feorf:pg% r‘l’?lﬂke cf’?t'gﬁ?‘d;}’ﬁrec'ﬁl ors

glr bl aclk to Ihbhtb@ct}bdloﬂlst,thopmﬁlnadmr?mnmpiaqwé baittleqmil ymercpantitlex indhis tkaown
ass-cl ear . her. L ROVAR f.@ﬂit. ng

action of (A)r@%egﬁlhgtco}x@gﬂ@%t‘%gq%%%@%eﬁ Hggus.é Sg(%e[gk %é ym&*r(;rz1 E)p .g?\qll.lml’[ig a

nel ting poi nt dBenHRAssALe Hhrquegh raFewing eansestar pieees(orgydaptess, Brusedogsing thany

pol %/rrglr (1B:)A }/\/efélffﬁieﬁ% i@ deeddbo Ue&:ﬁ&?b?ﬁ&%ﬁ@d ?JgfvTéyh@’hﬁghééﬂﬁ{f g Jo{r})poisﬁion

sui t abl e. urther advantage is tha e particlés made fromthe

t her mopl ast i ¢ 'Y#§° %ﬁ&ﬂ%ﬁ%%%gﬁ%{moafaé?“p‘mgle B‘fit Pt 'zlﬁtt‘?rﬁﬁ’?rﬁba’ﬁ’ %I"@Hdb%i‘gs

wi t hout diffi €idtf gorhinirotgh polynreowsaais beittld, ainee @ thaheasexhe polgmer panicksanpl e

adapters or c?m&cénggggét@ﬁg?,tiﬂfgngsjsranggg{gglfa&%/%ﬁ%{h\lé&ﬁql%}ﬂ c deformati on neans

that in an extrene are elon ong thin filanents.
This means that the cleaning conposition can even be injected into cavities

with | ow gl dipig avsd 62 157 GkdeERRReP 2 E&Essefrﬁ'nm;:]ﬁwiné) eRtriidBrs "N}%&R{eyiﬁgo

in injection-noldi machi nes there i no need

parti cul ar advanﬁg}gﬁ@i S tgat ] . . [
to di sassenbl &P 7ARIAPT0ReHr MAFHPISANIc B dRPTERE St ogehst with s e | ef t
on the machi nenord hegalieati ingrgahieCadings GaNviEL Qhd @edpastivieeshlp dissvived) A
hot - runner nol gs%dvagt]e ecclf%ﬁ‘ini n egsonqﬁsithi on cgg}rebse ‘} nhect e% t hr ough t.ne hot
runner into tﬁle caviatgy, and A& cha ae 5°H8 igf ¢ f‘taﬂe? Rt “FIRE "can
t hus be accel dreadrgd. of3the |feechzeneadis thebedmdenserewt frmadditien,cthai svbant vegori ng
Onposi t 100 JipvGifcad BX iHeS Bl Yok oG &duitel! Fartiddlee HIREEIVEETLE HRVAMIVR
\&/:vear- nodel ne hodcf or1 f 1 owabl ee pl asrti uéé: Ea(‘) l5 JU@ZOO& el
measures. This process can be used to clean vented screws only if the vent aperture
has been sealed, since the solvent escapes in the area which is at atmospheric

pressure.

30 Itis an object of the present invention, taking into account this prior art, to provide,
for apparatus for processing thermoplastic melts, a cleaning composition which can
effectively avoid damaging the internal walls of the extruder or clogging during
passage through narrowing parts of the extruder, and at the same time achieves a
high degree of cleaning action.

35
We have found that this object is achieved by a cleaning composition which
essentially comprises discrete particles capable of plastic deformation and made



-4 plastic nolding conpositions show that the wear corresponds ta!—)hﬁj fﬂh
,an unfilled, i.e. unreinforced, thernoplastic ("Verschleil3 in d N 3
"Kunst st of f ver ar bei t ung: Phanonene and Schut zmal 3nahnen”, G inter Menning,
Hanser Verlag 1990, pp. 194-197). 5 The ggr centage proportions by weight of
t hernopl astic (A) and thernoplastic (B) y be from5 to 30% by wei ght and,
r'espectively, from70 to 95% by weight, preferably from5 to 25% by wei ght
and, respecti fretnya thermopladict(4) %%Melwmg phint abaleP20tC and asmlhya @yﬁhkﬁh&pl y
from?to 15%. py, Speat i from 0 I'n
a preferred e(rbwg rtljov'}errehg)?é o@g‘?hseé% a§1(;c]1 r?xgl }[lsesos‘jllﬂ t f’%ﬁrﬁ}{aﬁ} lﬁ ?%rp'vﬁtl & (A)
has been sel etheadoplagin (Bewih @lmowﬁmgstcmpqa@li‘e balDWI ﬂnlelmelangrm)untcofdheam des
of polyaryl NS I es

pol yaryl et hegfae ?lgﬁsetgc @ﬂéﬂlecﬂ% %lﬂltlieton @%BQQAE elflte6 6e§t3ﬁhers
and ni xtur®es B Th% éhﬁt thsrmg)p éﬁf@n@t)ll%frﬁm aeé ng otndethanpl e,
have been bui tdtaluﬁ tfue Q)'%’x‘c"eﬁtrag Bidpakidhs s aelgm@ﬂomm{d @B)P! dwa P P0oh 5t am
adi pi ¢ acid, pegxamat yl ene diisocyanate, mXxylenedi am ne and/’or

2- net hyl pent affé¥-hyl enedi ami ne. 20 Other suitabl e pol yani des are obtainabl e
by copol yneri zing two or nore of the abovenenti oned nononers, or m xtures

f
Sromti o Sorfu bR dedind ShoifoRo ety fishBtel 2 RN SERB Y bui ¢
up from ut sthmkmoplastmr(mand capabtearfgdstib defoomattanchaand vieaxwﬁ@lulvylc_bamdgam ne.
The proportiop.nf, Witk %e%&r@*oﬁ;sto‘f EmiTstdifnd th@Mdptasti Mﬁ??@t?é{s X"ﬁgﬁpt

Besi des these unifs, copol yam es conprise units

ﬁo s- capr ol acﬂamahhwa@merufqrtthemm%esaefrwb afer mdacfrqmd & dhermoptastic (A)
examet hyl enegj@gi %nt%ﬂﬂr’lﬁfonu Wh‘ic‘-’n Wal O&eﬁeféléé@e(f I M8 Qkd1eda m&y@mpﬂ@suﬁor m ng
nmononers. The ortrwg_g ¢e m{glch derjve L‘[oms cap rola tam | s not
more than 50%‘%{? E;H'E‘fy“‘g et E)W“&?%‘HPZ?P tBIIS"t‘)%‘WaméP frRge rgm
particul ars f r one dkatdrial 40 theexyeivehtf thmhh@etdtanmﬁﬂomtbwﬁnde&am issfrovhi ch

derive from adi acid 5 hexanet hyl ia is up to
80% by wei ghtg 'gr eq‘kérlsa%lbj1 C% tgnklggg cf’g)rsi%%omv\éll u%ﬂﬁl%?ﬁ’ Pa PE'&FE& 4 rom
35 to 60% by g@sghltearmhten@lopol yam des nay aI o) corrpri se both units of
s-caprolactam and units of 5 adipic acid and hexanet hyl enediamine; in this
case it is advantageous if the propaortion of units which are free from

aromati ¢ gr oupgother gerticulgs @d‘?@%sys that Ehet clegping astign|of (&Y i§ Batsestyigtulyy
wei ght. The reid @&eldra q;dgﬁ%ﬁ&e(@) h'{aﬁﬁﬁlmhblfﬁm@@bﬁiﬁ bR the brittéheSs téﬂrﬁfef:&nﬂ@t am
an exane

and from adi pi id mne s not. subj
particular |i ﬁf@atcl{ldﬁmc'fée A?d‘yaml&‘ég E’g) SO e \Rﬂ‘i“ﬁ %@M &haﬁeor}n@ﬁtl oned
conprise frompblynteo (BPBoshitablei ght, in particular from60 to 75% by weight,

of units which derive fromterephthalic acid and hexanet hyl enedi am ne, and
from20 to 50% by we preferably from25 to 40% by wei ght, of units

whi ch derive # &ther @gpﬂw&?cﬁamt 11 mdﬁ%unﬁdélﬁ?}néh@)ﬁh‘twptf’éb@l(%rﬁndes nay

al so conpgg se c&ﬁhbl@oﬂﬂ%tiéﬁe‘f&hﬁzﬁbn cBﬂi afs6paly withé@ rmfﬂéuttp el Ha®liapt and
in particular from2 to 30% f ot her mde é_?lrmn ponomer
s, as are knoffflory g’feI"Fé‘tth%rl’i%f 8’&? ﬁ‘ﬁ'ﬂ?&s Kt H‘Ie&esb FEFEPASHED her e

are aromatic diorcpiahmxddfommmdsemmm ihauex@efle fcasermhsy tage &longated tongicons.
Exanpl es of s | e t4 Li [

substituted tgérn a‘ﬁ{nhﬁ :{;@H%C?‘l?s?ﬂa%gé' g%te c?eaﬁ] %H% ﬁ hr??iplgé‘%g Bcfsmfé ? ieq
exanpl e 3-ter untbwawnsswhtlmﬂm@dmgﬂﬂall thickaessex 9f, ifer mrruaée e ingiy Aqrmthert han

g ng r :j Ing h?é ﬁy g @eﬂﬁgﬁé é\ﬁ@gltg'ge?’ls ghphen rﬁigb&i&%@l‘&ﬂéld hfactafitd theﬂe % noddd to

I car boxyl1 c. aci ul f gne

4' d
di carboxyl i c Aésessemplesthe npzzlg g the @%‘ihﬁﬁ\ﬁ Even Mﬂf&@%@m&n&ea)éﬁopnaﬂ@
phenoxyt er ephtphhine. ¥R¢ dicaiaf tprédetare! danPdlff BE darki¥d ot Phthhiddtiriin@ i rflolds.

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.

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



O her pol yam de-form ng nononmers may derive from di carboxylic aci dg 51dUNnal][]3
.from4 to 16 carbon atons and from aliphatic or cycloaliphatic diam nes
having 3 0 from4 to 16 carbon atons, or also from ami nocarboxylic acids,
and, respectively, corresponding | act ans, having from7 to 12 carbon atons.
Sui tabl e nononers whi ch shoul d be nenti of‘léd of these types include suberic
acid, azelaic acid and sebacic acid as representatives of aliphatic
di carboxyl i c plastits motding Jc,oﬁr;bsmaﬂedham thet the, SreperbaespdhdyTitd@h@&ntbr an

pi perazi ne as resentatives nes d yl ol act

enant hol act arr‘imﬁi%gm ndﬁhdecugﬁed?f%mggi d éﬁedmgglftb‘i act(aﬂ?rﬁéﬁl‘?épr elent ?FJ} ves of
lactams and, Kesstaoffverabyiturem Rtmnambwyahd cSchotzamBnahnien, Tit20PRnaihg,

Parti cul arIy f W for conponent (A) here are: from#65 to
85% by wei ghtﬁ%‘ﬁseﬁ{r{%ﬁ% ﬁs ?@Z)f romterephthalic acid and

hexamet hylPenedi ani ne, and from 15 to 35% by weight of units which derive

from i sopht hapjcp @feef g}r‘[% @&ﬁgﬁ@wweﬁgh@qf ﬂ{@nﬂsplést& d(AgragH‘tﬁgtﬁoi}lagﬁJ"(ﬁy

wei ght of units > rom t erepht hal .
hexanet hyl ene’@?&r??rféom ant® 3P rhy1eight Q‘G’%%%Pe‘a%ie&htﬁ% 70t 1% Yk creiglty i ve

fr O{n a\oAl/In pi ﬁ fkrafmg fﬂ&ﬁi(m@tzbﬁtﬂ @r%igﬂﬂhﬁtﬁ,re B@hvfeI}Dfifx}[oﬁQrS ® g@% w@@ilgh} f of
uni ts I C rrve Lo 1 C | ane, ene
cyclic ali pha"i“}dc %‘%}W B‘egq%bl T A {0 égn/ Xyﬁﬁgﬁﬁ@db SPB‘it‘rY@{ngBEkgS to

particul aoly 93%fbgrweightdi am ne corrponent s in this case are

bi s(4-am nocycl ohexyl ) met hane, bi s(4-am no-3-methyl cycl ohexyl) nmet hane,
2, 2- bi s(4-am nocycl ohexyl ) pr opane,

2, 2- bi s(4- ani hoa Btetﬁfe"rddydmlgadllmhﬁWItbq)clomn@ compesitgine thentbeiinzonlastic 4A) has

i sophor onedi t 1%57@(; glamdg sdesvakg this
type are desgﬁﬁg%glegéa&ﬂ %AQB d5%t1§6%ﬁ1¥ﬁ} QJOHaﬂgg? mat | c ﬁog yam des
whi ch have pr&beis papartiedlanpelysufpnas aedgelysth a*z gu fqv@qumsleetbeq
cont ent 1% | epslyétheretkbri¥ecnys, poiyphényleheQttiviedmimiXited 8Rthedechan 0. 3% by

wei ght. These copol yam des 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 ©he tpheiatlpraruhati€ pplyamades rhay, for 2xdmple, hsveabsem rdbsuplfont o use
t he ring-subs d f e er ti
Cl-Coalltyl, &&{Pﬂﬁ Bflc E&{i,hﬁdp\é&%HQ acﬂd“ %&‘proP t%l s% p&op%‘}?& hkgﬁ%tﬁyl%sobutyl
or tert- butyldumm@tearrkwlynedsmmea m@ymnt@nqﬁlwlwdmne in particular
phenyl, oefhj orine or fluorine. The variable X may be -S02-, -SO -0, -CO

-N=N-, -RC=CRl - chen cal d. The vari.abl e b 802-

0 SG., TNen Ober sieeaipo e 1t oA FORTAGEIGR O mase ARSI Kyl
such as net hyhhoveinkitlioned-nismomers, ot it vl tvos ornmbexpolyanides o alykdesited

i ncl udi ng ”Etﬂlfél hoxy, n-propoxy, isopropoxy and n-butoxy, or aryl, in

particul ar pheny "Eleh of R2 and R3 may be hydrogen or a Cl-C6-alkyl, in
particul ar nmethyl. However, they 0 5 JUN 2003 nay al so be linked

\COQEt her A9 gpYiap gl%‘trgt@ m&@%ﬁm& cswgamlausp&ftﬁfs t?p&éf@'fgp%ﬂﬂle Quilt

ycl ohexyl ring, tyrn [futjion e aIIcyI
groups, pref el“]é@lo?’ %‘EYSHW“’ H?F“éﬁr}g‘%’/rfllt lceﬂﬁ’Hjt 9m§qhgf§ ﬁ'ga‘&me

Cl- C6- al koxy, pﬁip@hloﬁsofﬁmtthof(mlﬁypemb?byfroﬁfZ(ﬁﬂb}gO% by'weht.i cul ar phenyl . The
abovenenti oned groups 5 may in turn each have substitution by chlorine or
fluorine. The polyaryl ethers may be built up entirely fromrepeat units of
the fornul a (Bpsides these units, the copolyamides comprise units which derive from the

30 g-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 €-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



The nol ar masses (nunber average M) of the polyaryl ethers swtatﬂlg jlm 2003
_use,as thernoplastic (A) are generally from 1500 to 60, 000 g/ nol

+ Sui tabl e polyaryls ethers also include copolymers built up from polyaryl

et her segnents and structural units selected fromthe group consisting of
polyesters, aromatic pol ycarbonates, po|'§est er carbonates, polysil oxanes,

pol yi m des, pol yam dei m des and pol yet her i m des. The nol ar masses MWV of

t he pol yaryl lﬂxh@t@th&fenbﬁl@.ﬁi{ﬁe angh td BOREBY lwagm m‘feratkl? RSy ¥d 7§§/J"6% graft
branches in cog be/%ﬁ of Eiﬁ?f tgﬁ)f af{ﬂ/generg%é y from 1000 to 30,00

g/ mol . The bl BtR igppftigh Qi ve an alternating or random
arrangenent in the copolyners. The proportion by wei ght of the polyaryl
ethers in th rs. i S .genera 3 t.o Q7% erabl from.10 to
00% and i n pals CoroivRpRst fosd UE Bl O iRt G b B BE Y woity

et hers may al &hpibeaqixtandabemhethytqnbdmﬂmm (iA) thisScare ﬁustaallvhetage&msalrf thai t s

?Lﬁ Izlogged b eﬂ&@ﬁé} Byx o\f\mff? ()vh clh'a;r @eé &m%té)mt\atlg grou{)&}_s t?@a\ gb%céyz‘(veléﬁt, \ 0p5
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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,
eg. 44°- 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, o-aminoundecanoic acid and
laurolactam as representatives of lactams and, respectively, aminocarboxylic acids.
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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

o

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.

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
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,
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 ()
— e
AR

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

H

L

substituents are C,-Cg-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl or tert-butyl, C,-Cs-alkoxy, such as methoxy or ethoxy, aryl, in particular
phenyl, chlorine or fluorine. The variable X may be -SO,-, -SO-, -O-, -CO-,
N=N-, -RC=CR!-, -CR*R’- or a chemical bond. The variable Z may be -SO,-,
-SO-, -N=N- or -RC=CR’-. Each of R and R! here is hydrogen, C,-Cs-alkyl, such
as methyl, ethyl, n-propyl, isopropyl 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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units of the formula (I11); 5 . ~~\ 1 ~_so, and fromO to 100 nol % of
repeat units of the fornula 1L (). sot 7= ~. o ~,/ The nol ar percent age

data is based on the content o f SO2 groups. Particular preference is given
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be built up entirely from repeat units of the formula (I).

The molar masses (number average M,) of the polyaryl ethers suitable for use as
thermoplastic (A) are generally from 1500 to 60,000 g/mol.

10
Suitable polyaryls ethers also include copolymers built up from polyaryl ether
segments and structural units selected from the group consisting of polyesters,
aromatic polycarbonates, polyester carbonates, polysiloxanes, polyimides,
polyamideimides and polyether imides. The molar masses My, of the polyaryl ether

15  blocks and, respectively, of the polyaryl ether graft branches in copolymers of this
type are generally from 1000 to 30,000 g/mol. The blocks of different structure
may have an alternating or random arrangement in the copolymers. The proportion
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:

-3
f-OO-O=-0F



where Are to Ars may be identical or differ fromone another and,

.1 ndependently of 10 one another, are an aromatic radical having er)|51 4N 2003
18 carbon atons. Exanples of suitable radicals Are to Ar5 are phenyl ene,

bi phenyl ene, terphenyl ene, 1,5-naphthy|en§, 1, 6- naph-t hyl ene,

1,5-anthrylene, 9,10-anthrylene and 2, 6-akthryl ene. Anong these, preference
is given to 1, 4-phenyl ene and 4, 4' - bi phenyl ene. These aromatic radicals are
preferably unsubstltuted Fbmawer 15 they may carry one or nore

substituents. es u t ents affe\d kyl, aryIaIIcyI

aryl, nitro, cyan%il @ | tuents if&Mude

al kyl having up t 0 ce con at OTTs qs nethyl gthyl, isopropyl,

n- hexyl and isohexyl, Cl1-Cl0Fal koxy, such as net hoxy, et hoxy, n- pr opoxy and
n- but oxy, aryl hay~ng ys to 20 cagrhon ato such napht hyl ,
and aIsoZOquoE H-'¥ @ 0—b¢ i Hert-i— ot dféfer from
one anot her and, | epently o] ne ano¥ker, are~0O, S -CO or
-C00-, preferably -O or -CO. The variables x y and z nmay be identical or

differ fromone er ndepend ly of ot her, are integers
fromO to 3. Exaw%s_@d lses wﬁ@%ould be W&sdti oned
conpri se repeat u ect ed mthe g p consi of units (I) 05
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The. t hernopl astic (B) in the novel cleaning conposition may be selected
fromthe group consisting of polyolefins, polyoxymethylene homo- B3 JUN 2003
‘copol ynmers, pol ycarbonates, polyesters, polyam des, vinylaronmatic polyners
or mxtures of 5 these. Wth regard to the pol yam des nentioned, the
substances used fromthis class are of tdurse different fromthose which
can be used as thernoplastic (A). The selection of substance fromthis

cl ass depends, for thernoplastic (A) gnd therngplastic (B), on the
abovenenti oned properties required i n|| each cas 10 The thernoplastic (A)

may be present in the 4qrm of D ets in € cl an cagposition. The
preferred shapﬁ_zm @ -@ e &) e\d
pellets with atdi anetee=/of from=t/to 6 mk=ahd a | eNH

or | enti étar
fromlto 8 mm
15 The novel cleaning conposition nmay al so conprise one.or nore additives
selected fromreinforcing agents, proxessing aids, UV stabilizers, heat
stabilizers and fl aneretardant addi tilt;es. Sel ected exanpl es are used bel ow

to describe thg—i nve n in gygaser 'det 4 \st s 'of | eani ng
action of the-Ex s @n TGS B 3% s
i nj ection-nol diTg mac e with &l ocking 000 IcN a screw

di aneter of 30 mm which is processing 2 5 gl &s-fiber-reinforced nylon-6,6

with a black pignmentation (processing te erat||ure C is to be changed
over to a | ow \(f"scosi t/y, \unrej rcerég 6.5 W/t N\pal e red pi gpgptation
(processing t €nMper &t 70 e I a Sino\es ty nold for a
housing with externall eated hot runner, manufactured by Eurotool, with a

?ate diameter of 0.8 mm 30 1st cleaning run,3 kg of aleaning mxture of
‘he conposition given below are first placed in the hogper of the

i nj ection-nol ding machipe an rocesseg-4 nt d nojf-e ngs at ay unchanged
processi ng terﬁr@ e 0 ' S CG @ o(I17.
t her nopl astic ). n - 6, inara 70: 3 ith a vi 8¥srty nunber

(VN) of 130 g/m (neasured as a 0.5% strength by weight solution in 96%
strength H2S04), 0 ~ JUN 2003 - 14 vvqu'n a nelting point Tm= 298C, a

glass transition tenperature Tg =-105C |rrea ed, by DSC) and a
crystallini ty_ng%j y cdi n; thernopl asti@;{)B):
nyl on-6, 6, VN 40'gLr pasur s ao0.5 t+ength by weight solution in

96% strength HzS04), with a mxing ratio of thernoplastic (A) 5to
thernoplastic (B) of 1:10, corresponding to mxindg”0.3 kg of nylon-6,T/6

with 2.7 kg of nylon-6,6. The cleaning xt i s fthen |l owed by 3 kg of
nyl on-6,6 with ?I ta(ﬁ. TEeJ@_ticmst s 40 (i g)-

Vi sual assessﬁg 0 e 28| di ng subseq tly prod eveal s neither
dark streaks nor any material fromthe cleaning m xture. 1st conparative
cl eaning run 15 The procedure is as for cleaning run 1, but there is no
flushing with the cleaning m xture nmentioned there, but the run continues

w th unreinforced nylon-6,6 with page red pignentation. The run initially

continues with 15 kg of nylon-6,6. fhe _housings mpnufactured still show
dark streaks |£&m.zyﬂ§' >eye3 Es.@é}%en aogy! et ed.
The needl e val n s th di sass |l e d repl d O wth a

cl eaned nozzle in the machine. Injection noldings are again produced after
the nozzle in the machi ne has been heated, but dark contam nation can stil
be detected on the surface® of the noldings. The surface quality of the

nol di ngs i s not satisfact 0|||y untj! 400 di ngﬂs hayve_been conpl eted and
rejected. The t[tal requiff e is 5 and @: brial ygage is 40
kg. 25 2nd co LT cl eaniyag/r un )

Eoy 00 0F =



The  procedure is as in cleaning nm 1. The processing tenperature is 285C.
However, the cleaning mxture is conposed of: 3 0 Thernoplastic (A): .
Nyl on-4,6, VN 129 g/m (neasured as a 0.5% strength by wei ght sol uti org 5n‘UN 200:
96% strength H2S04), Tm = 295C, Tg = 75C, cr}/@t allinity 60% Thernopl astic

(B): Nylon-6,6, VN = 140 g/l (neasured as a 0:5% strength by wei ght

solution in 96% strength H2SO4) 3 5 The m xing ratio of thernoplastic (A

to thernoplastic ( is 1:1040.3 kg of nylon-2 6 and 27 kg of nylon-6,6).
0 5 JUN 2003 - is gce gte atuffe g 28sf, no nelt can be
injected through t gawse/ syste @ez@-tcscfr e pellets

bl ock the gate. The processing tenperature has towe incr 310%33) At
this tenperature the nylon-4g6 added is nolten and has lost its cleaning
action. d eani ngeiE co 'nuep as described in®he 5 figt conparative

cl eaning run. Th &e 5.5 s dnd the myteri al usage is 40
kg. Exanple 2 10 Net I 0 (ﬂ?@vﬁhn Lt h S w-gi anet er of
32 mm equi pped with a spring-|oaded needle val‘\?@{z?e roauci fdze)
housi ngs nmade from bl ack, flane-retardant pol ystyPene (processing

tenperature 220C) and is to be changed d®%er to gl ags-cl ear pol ystyrene
(processing tenpgrature 220C). 15, 1st cI"eani ng rungThe cl eaning m xture of

nyl on-6, T/ 6 and 105t yeene, n.a ing ratio of 1b:85,~3s stated above, is
used. 2 0 3 g of clej;@ﬁxtur Cr Nt he o einjection uni t
at 220C. This is foll by 3 kg of pol y Prodyei/i ad of t helIzs)

gl ass-cl ear pol ystyrene housings can conti nbe~after a total of only 3s min.
1st conparative cleaning run 25 1 % of a cleaning liquid which conprises
84% of H20 and 16PogpTy\pot assi umcarbonate is added to 3 kg of gl ass-cl ear
pol ystyrene. Thi g x@ 1 :n.. r e~Jat a~4n DE- A-38 02

| 27. The m xture T5—ektruded t i ) y %J%;C I nj ection

nol di ngs nmade from gl ass-cl ear pol ystyre S duced. Al though
the nol dings are free of any black pignenta t are not gl as(@z¢) ear,
but mlky and cloudy. There is no chang result even after a
further 100 shots have been conpl et ed. e injecti@a unit has to- be

di sassenbl ed d.cl eaned nechanically. The tinme required.for this is 6
hours. 0 5 ﬁ%ﬂlmwpr&ﬁnﬁamaﬁ,ﬁ A Kl ockner Ferromatik FML60
S

i nj ection-nol depegt WRGH th a2 CHEEs gelude those Bfvid S _processing
pol ysul fone (processi nméﬁi%et‘fl?mﬂ'@?lat(m:e 340C) and is tol g%mw?ol 0 mol% of

OO0

CH,
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5 changed over to processing nylon-6,6 with a processing terrperattﬂg WN 003
290C. Headl anp reflectors are being produced. C eaning run 10 In"a sz
"step, 5 kg of a cleaning m xture conposed of polyaryl ether ketone ( PAEI C)
‘wWith a nelting point Tm= 381C, a glass transition tenperature Tg = 170C
and a crystallinity of 33% w th nyl on- 6,16 (as described in Exanple 1 ) in
‘a mxing ratio of 1:10 are nut through the injection unit at a processing

t enper at ur e @bl Gthdrkdidies nﬁfhichsxh@)phké\h@e rbeqtse@as mrfn@ﬁﬁ@ﬂi@( f the 15
| owered to 310 ag 5 kg of the sam;(n yar ethc?18 ketoneéi éhe Jormof a
cl eani ng m xP9VY AFANNE, §PHROALIGN. 3¢ |9‘?§ flitgragtse 1S9 Q93exibssun. The
t enper at ur e intethdusrfor thekz peepatniod90C and 3 kg of the follow ng nylon-6,6 are
processed. Production is then restarted. The noldings are free fromforeign
material and have a satisfactory surface. The tine required was 50 mn. 20
Cl eani ngy r Pmefaged polyamy! ptheoketenes cidpirieprat enibssf thhfommutab@Y) i n t he case of
a change from pol ysul fone to nyI on- 6, 6 the nmetal surfaces, of the injection
unit, which convey the nelt aAg e cl eaped ?&Y) 5 mechani cally. It takes
a total of 12 hours ofOnbFk-(lo D;s@éée@@l'(é\ft Re)-Abzzl e i n(Ee machine, the
cylinder head and the scr ew toget her with screw tip, blocking ring and
thrust ring, agnd then ean net al rfaces with a wire brush and
simlar tool s}”aheé%érlttﬁ 5 ﬁgntlch]@réf g PBE ARgtherad, ind el[iﬁ‘F‘P‘Hg’ i s
period the rrmblaﬂethe@ramhn benepie radiel haBngJfﬁdmmﬁﬂ&o@fhoﬁ@xt@h@dﬂaﬂﬁ)lésun The

1 st conparat e anl ng ., yied { cessing te erat re
of *hoc Tas i SHECES daffHS Ran oo Bt e nokbYIegeo pTARRES ey e
((I:\g_npﬁsed ?)f 3, 5na9htb§rle/m:,6 l}ﬂ\haphghggm (rtfﬁaaluhmﬂems aQ@O-‘éﬁﬂxsylemgtdndbyl

| t soluti ST oLnt ass
tragm tion te ertg{}a%e Tg %5@1&% &fer&lscggl% %Q?IP i %%@herﬁ%@ y? ong
VN = 140 g/ ni% nlﬁaw&meaihesecﬁr@n@tm\raszla@ are prefy 9“19%’0 msnh&ﬁmtﬁd pfoweyeght
sol utionisn 6% siayedsiyhodd &0 hord BubstifieontsN Exhmbied o¥f suable-subltit@dntd BteS, 5

| cg of nylon iS.r at 290C. The regul t ant | di n hav reas of brown
cont ami nat L orflksth ERAAER) R MiheCiran AN S oRURERS. PeelPEn SRR
w t hout any dndladsatkyl hHaningowene o dafbohhﬁomsl,ahudhyasofnetﬁye, etbwnmj)rspyl;f ace.

The 5

corGr esgéﬁglr In&EHeX}}JI'eag?%rsgﬂ&%eé’V\eQra ’erf %ﬂ%%scré#%?(gﬁyh anlei)(iJo lrgé' T es
used The weam-petoknrangriveingesn Zﬁeqaebcmaartomacsughlas glmnmboranwpélﬁry ;andeailsonol d
descri bed10 ﬂdanny%a%&m&rl aﬂxd"%Qﬁa}ﬁb@fﬂe‘ﬁﬁéeﬁr&%ﬂ@froﬁmomﬁﬁ:raa. hd

Schut zmal 3nahnen”, Ginter Mennin nser_Verl a - 197. The
machi ne used AAPeRIIAY A eeApathsiner Oo7 G102 P01 m@hw bl - %o kN

and a screw dcapeter 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.

Wi ght | oss <Jte wegrigblé X, yChedrr ngycbapdenticilonr wiffes frommone raspthen rapdd

nyl'on-6, 65 atindefRhaGEY e HESRE! HeUhedh foRK 0 3.

Examples of polyaryl ether ketones which should be mentioned comprise repeat
units selected from the group consisting of units (T)



Weight loss < 1 ng 3. O eaning conposition nade from nylon-6,6 rei gf@pgﬁdm%
with 35% by weight 2 5 of glass fibers, at a processing tenperature o

" 280C. Weight loss: 50 ng The results show that no significant wear could be
found in Experinments 1 and 2. Wien processing thernopl astics conprising

gl ass-fiber reinforcement (product 3) 3 -02it is usual in industry to use

addi ti onal wear pr otection for the net aI surfaces conveying the nelt. 05
JUN 2003 19 6. eanl conp i d in claimb5, wherein the
structure of tH@ rt°i G@'&“ '-Q;orrposed ofzierepthalic
acid, isophthalic acid, caprolaCtam adi p| o CI , hexanet hyl ene

di i socyanant e, |yl engdi am ne, and/or 2-nethyl pentanet hyl enedi am ne. 7.
A cl eani ng cog ¢@lmed in claim®6, wherein use i ? de of

copol ynmers of t dew’ of the nononers nentioned, or a m¥ture of these.

8. A cleaning corrp05| tion as claimed in claim?7, wherein the structure of

t he copol yners is—C n| ts which derive fromterephthalic acid and
from hexanet hyI-@«a@v d::eanl ng conposition as clajgjpd in claims8,
wherein the pol des nt ai‘™uni ts which derive fromthe s-caprol actam
and/ or from adi pic acid and/or from hexanethyl enedi am ne. 10. A cl eaning

conposition as \ ned AR\ any e of ains 1 to 9, which additionally
conprises one O ré‘@'ﬁ’ S & % om rei nforcing agants,

processing aids, UV stabilizers, heat stabilizers and flame-retardant

addi tives. .AHY. AhY. A A?.A,.AY AA A . A{e Af (Se. AY. AF. As . AY. A AF. A(L. Al 2JMB
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The thermoplastic (B) in the novel cleaning composition may be selected from the
group consisting of polyolefins, polyoxymethylene homo- or copolymers,
polycarbonates, polyesters, polyamides, vinylaromatic polymers or mixtures of
these. With regard to the polyamides mentioned, the substances used from this
class are of course different from those which can be used as thermoplastic (A).
The selection of substance from this class depends, for thermoplastic (A) and
thermoplastic (B), on the abovementioned properties required in each case.

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.

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.
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
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.
1st cleaning run

3 kg of a cleaning mixture of the composition given below are first placed in the
hopper of the injection-molding machine and processed into moldings at an
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 H,SOy),
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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 HSO4), Tm =295°C, Tg=75°C, crystallinity
60%

Thermoplastic (B): Nylon-6,6, VN =140 g/ml (measured as a 0.5% strength by
weight solution in 96% strength H,SOy)

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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5 irst comparative cleaning run. The time required is 5.5 hours and the material

usage is 40 kg.

=

Example 2

10 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).

15  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.

20 3 g of 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
25
1% of a cleaning liquid which comprises 84% of H,O and 16% of potassium
carbonate is added to 3 kg 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
30  then produced. Although the moldings are free of any black pigmentation, 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 mechanically. 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, 5 kg 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 catried 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,S0y), 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/m! (measured as
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10 in “Verschleil in Kunststoffverarbeitung: Phinomene und Schutzmafnahmen”,
Glinter 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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7. A cleaning composition as claimed in claim 6, wherein use is made of copolymers

of two or more of the monomers mentioned, or a mixture of these.

8. A cleaning composition as claimed in claim 7, wherein the structure of the
copolymers is composed of units which derive from terephthalic acid and from

hexamethylenediamine.

9. A cleaning composition as claimed in claim 8, wherein the polyamides contain
units which derive from the e-caprolactam and/or from adipic acid and/or from

hexamethylenediamine.

10. A cleaning composition as claimed in any one of claims 1 to 9, which additionally
comprises one or more additives selected from reinforcing agents, processing

aids, UV stabilizers, heat stabilizers and flame-retardant additives.



