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PR@GESQ‘; ¥ ANNEALI NG THERMOPLASTI CS

Field ofy tHe I nvention " This invention relates to a
novel prbcgss for reducing stresses and strains in thernoplastics.
‘More pardifularly, the process 5 is directed to surface anneal ing of

t her nopl astd cs wi thout reducing t heir physical and chem cal
propertie¥. Backgr ound of the Invention 10 d asses

or thernopl astics (hereinafter "thernoplastics") are often-in an
unst abl e condition due to StPROCESS FORIANNEALING processi ng;

articularly, cooling stages. I are said to be
pst rai ned"” yand | f tge st ?al nis %B@wg@kg&%}er nopl astics may

crack or break into pi eces when handled or utilized in their 15

conventi onal rmanner. Anneal ing-is generally defined as
the process foFleld of therinvention di i ni shing the. strains and stresses in
t her nopl asti cs. ts often achl eved by heating the substance to be
anneal ed and then oW n gradual Iy cool. Two successful

t echni ques often .20 nSJIh!ﬁ/'@Me "%lﬁ i Qol’ﬁ'eﬁ’rﬁﬁﬁﬁﬁ&”@gu?'ﬁgl ude one
whi ch Wi t Sidlesews éh@strhﬁfsﬂﬁﬂhéﬁﬁaﬂésﬁds)%r@?ammﬂ \; the ﬂSbetsBe ot her

whi ch ause eat fromthe . heat  .sourc ni.s

t echni ques 578 @F%cqgfiggﬁuﬁgpgiap@&a{lgg it rﬁﬂ'ﬂ&ﬂ W%?tJ@HHFGQeS si nce
they invol ve their peysicalcanchehemical ippopertidsext eri or of the thernopl astics.
The former is 25 generally achieved in lehrs and the latter is generally

achieved in ovens. Additional techniques for bulk annealing
t her nopl ast i csBackgroppd, 0 theolavention enpl oy infrared radiation. Wile
t he above- mentioned techni ques assist in reducing stains in

typi cal Iy Pheuit in a0 GHSERISNGMOHESTRS (e AT Dergopastiosy o
det erioration are often in an yrsyable donditibncdeerta stressepacquired daringe
thermopl asti cSyrocessing; particularly, cooling stages. Such thermoplastics are said
to be "strained", and if the strain is excessive, the thermoplastics may
crack or break into pieces when handled or utilized in their
15 conventional manner.

' Annealing is generally defined as the process for
removing or diminishing the strains and stresses in thermbplastics. it
is often achieved by heating the substance to be annealed and then
allowing it to gradually cool.  Two successful techniques often

20 employed when annealing thermoplastics include one which
withdraws the thermoplastics from a heat source, and the other which
causes the heat from the heat source to diminish. Both techniques
are often referred to as bulk annealing techniques since they involve
heating the interior and exterior of the thermoplastics. The formeris

25 generally achieved in lehrs and the latter is generally achieved in
ovens. Additional techniques for bulk anfnealing thermoplastics
include those which employ infrared radiation. While the above-
mentioned techniques assist in reducing stains in thermoplastics, they
are not always desirable since bulk techniqdes typically result in

30 shrinkage of the thermoplastlcs as well as the deterioration of the
physxcal and chemical- propemes of the thermoplastics. '



-2- It is of increasing interest to reduce the stresses
and strains of thernoplastics w thout enploying bul k _anfmeakng
techni ques such as the above-described. Accordingly, theA\dstant...>
‘invention is directed to a process for reduci ng strai nsg/¥# 5,-@
thermopl astics by surface annealing which unexpectedl yfand Prpese.
si mul t aneously preserves the physical ang_chem cal pr rt;i;gmﬁ%’zq hej
t her nopl asti cs. Description of thé Prior Art 10 :

Attenpts have been nade t : her [ ,

5,594, 204, a process for l@&ﬁﬁ@‘%ﬁ%@ﬁ%@%@?%gﬁ%@% ?]?:ea y
plastic parts istainset thesmoplastics without empleyingrbule annegiagos /of
treating the pheshiniuéssich g’sftll‘ib aﬂﬁvmgcﬁﬁéd.atAdéBrdl%!gnﬂwn SPHTE

maxi mum from 1200 nm t.,o 500 m . i tionally,
Patent 4,128, 37’9’,“‘&':9"&%@(%%’2‘%%”0“33 fopraducing sHAINSIPhol | ow

t hﬁr mopl astschmérymnplasﬁcs bie surface annedlirige which unexpéctedlypandit us porr]rpri sefs
a housing wt I . . er 0}
cai'd nousi ng.  Sichiaheslel Bledarverihalihysiont art i BitkerlEr 8T 1o on

i mprovi ng the thermoplastigsiti es of polymeric material. In German Patent

TRapg 1STRY g

1, 939, 053, attenpts for inproving properties of polyneric materi al
are made by i pformal heati ng through the entire polyneric nmateri al
with, for Dqs&fﬁéﬁ@@,oé ¥h? eﬁfi@' %f& ni crowave ovens. 25

The instantQinvention is patentably disti-nguishable from t he

above-descri bed since, angpn t her reason Lt Is directed,to. novel
process for reducing Str&@g}‘ﬁﬁ#&@ﬂe&f‘ﬁgaﬁﬁ tgmff}gmo&asgggg. In surface
anneal i ng sai dU.8ePatgrit£:594,204a peocessxpe bulidagnealing thermoplasticaleousl y
preserving thej ' ; ] td tal in the

I nstant i nvent Foﬁﬁ%ﬁ@hr@@g%g%%ﬁ@?ﬁéﬁﬁgﬁg gzgl?h%ns@ F}'giuz;j%rérbg t he
outer film | ayeftrgatingdhe plasticpasstwith intrarediradiationdiaving g radiation ayer of

t he t her not8 asmakitat frofm P20RAMYS 5000Enmhan about 10 mls t hi ck but

prefer 2bly_no e 1A A0RifonZa i3, Phieh 2136157, an appdthflstai Y ™

bulk annealing hollow thermoplastic polymers is described, wherein
the apparatus comprises a housing with infrared heaters spaced
evenly along the periphery of said housing.

20 Still other investigators have focused on improving the
properties of polymeric material. In German Patent 1,939,053,
attempts for improving properties of polymeric material are made by
informally heating through the entire polymeric material with, for -
instance, infrared and microwave ovens.

25 ' The instant invention is patentably distinguishable from
the above-described since, among other reasons, it is directed to a
novel process for reducing stresses and strains in thermoplastics by
surface annealing said thermoplastics while unexpectedly and
simultaneously preserving their physical and chemical properties. It

30 is noted in the instant invention that surface 'annealing is defined as
heating the outer film layer of the thermoplastic which is the external
layer of the thermoplastic that is often no more than about 10 mils
thick but preferably no more than about 2.0 mils thick and most
preferably no more than about 1.0 mil thick.

35



-:3- . Summary of the Invention The present

I nvention, therefore, is based on the di scovery of a novel process
for surface annealing thernoplastics. 5 The process
.conprises the steps of: (a) heating the outer filmlayer
of a thernoplastic with a heati ng source, and (b)
renovi ng the heat source. In the instant invention,
there is nolimtation with respect 10 b the ther nopl asti cs enpl oyed.
Oten, they include pol yphenyl ene et hers, acrylics, polyam des,

pol yest ers, po%’émgﬂé,&p&%\”ﬂ?mm“ chloride and bl ends prepared.
therefrom However, the preferred t her nopl astics enployed in the

i nstant invention are pol . . over, there is

no limtation with respecyﬁ%ahp%%ﬁ ﬁ‘@’gf‘“ﬁfg' th&;ﬁfpg%, 'Bgﬁgdu%wezed in this

i nventi on ot herdiscovery bha naved peacessifor sudace annealing: themoplastios. | ayer of

t he thernopkastic and them@t,pddé\%h cBﬁ{;)tris%E thé s}é}g\s of: t hernopl astic to be
e erern t

heated to the sane tenperature,, he Internal portjon is
defined as any part of tH@)f‘ﬁéf*%ﬂ?%@@ﬁeéf'ﬂfﬁtlayemfaﬂ?%mﬂlﬂ' icwéh@uter film
| ayer as previ diggtingdsduroedandhus, in the 20 instant invention, heat may
penetrate the internal pg‘b&i on the internal portion is

: .hov*ﬁvg{,
often about 50[err]C to [gmouing the heat SpHIGe-+ he ' outer filmlayer
and preferably about 50 Cnithe amstant ihoeftion, jtheremis ro limitation with respecbut er

Ll ' hren 816 4E SrGi T ko O] 5 138008 dhpneryiend o o 00>
may be enpl oye@ﬂﬂef_(SI. agglics, polyamides, polyesiers, po epegpelvisyl bel ts.
e 5006 iy LG ane lnds propgi g RIeRTC oW e @A 3L CeL
heat source as ?iﬁémaqqslgﬁﬁcs emp?‘?%a@é 'F#aﬂgweé@m(ﬂ{ﬁ%lﬁfﬂ@argpﬂﬁ eg. 30
It is further noted hereiMoteuwer,therecisino limitation with espect to the heatr espect
el oyed.  Ther SParas bengSliRB TR M IherRicr otF iiE e § H66% not gause
novi ng, the hedhe outerdimiayeneftbetherraoplastic eadiibgiaternal pastien ¢ the
stationary or Yhémnoftastic to’Be heated to the same temperature, wherein the
' internal portion is defined as any part of the thermoplastic not
including the outer film layer as previously defined. Thus, in the
20 instant invention, heat may penetrate the internal portion; however,
the internal portion is often about 50°C to about 75°C cooler than the
outer film layer and preferably about 50°C to about 100°C cooler than
the outer film layer after the outer film layer is surface annealed.
Therefore, bulk annealing is prevented.
25 Typical heat sources which may be employed inciude
hot plates and heated segmented belts. Microwave, convection and
infrared ovens (radiation maximum greater than 5000 nm) may also
be employed; however, they are not a required heat source as is often
the case in many conventional processes.
30 It is further noted herein that there is no limitation with
respect to the orientation of the thermoplasticé to the heat sources
employed. Therefore, the heat source and the thermoplastic fnay be
moving, the heat source may move while the thermoplastic remains
stationary or vice versa.
35



-4 - Det ai | ed Description of the Preferred Enbodi nents

The preferred pol ycarbonates .enployed in the invention may conprise
structural units of the formulae 5 [err] wherein Il is a
+preferred subgenus of | and [err] is a divalent substituted or

unsubstituted aliphatic, alicyclic or aromatic radical, preferably
-A2-Yt-A3- wherein A2 and A3 are each ingdependently a nonocyclic 15
divalent aromatic radical. Y is a bridging radical and often a

hydr ocar bon ra‘b%ﬁ'lle@“béﬁrlpﬂahab?yuﬁ Frefértee Eridoanentsh as

met hyl ene, cycl ohexyl met hyl ene - 1] - bi cycl ohept yl net hyl ene,

et hyl ene, isopropylidene, neopentylidene, cyclohexylidene,

cycl opent adecyl i dene, cydhedprifetred pohcatborateswmyloydd e theinventiopeci al | y

R3is .a'rlﬁﬁ'p,iﬂﬁgﬁ%* 5%9?‘%?%#%?&5@@&%%%‘*@“&@%%e” A etnyl roup. Also

i ncl uded, Hdwever, are unsaturated radlcals and radi cal s which contain
atons other than carbon and hydr ogen; exanpl e,

2, 2-di chl or oet hyl i dene, carbonyl e&{?g.&dylldene,loxy, thio, 25 sulfoxy
and sulfone and t is 0 or The A2 and A3 val ues may be
unsubsti tuted phenyl ene or substituted derivatives thereof,
illustrative substituents (one or nore) bei'ng al kyl, al kenyl, al koxy
and the |iKke. bstituted phenyl ene radicals are preferred. Both A2
and A3 are preferably p- 30 phenyl ene, .al t hough both nmay be o- or

m phenyl ene or one o- or m phenyl ene an@® t.he ot her p-phenyl ene.

For reasons of availability and|ma%|cul &r.s |tab|I ty for t he
‘purposes ofgthis invention, theOpher¥irActQnlts bf or mila IV are

wherein Il is a preferred subgenus of | and A1 is a divalent substituted
or unsubstituted aliphatic, alicyclic or aromatic radical, preferably
-A2-Y-A3- wherein A2 and A3 are each independently a monocyclic

16 divalent aromatic radical. Y is a bridging radical and often a
hydrocarbon radical and particularly a saturated radical such as
methylene, cyclohexylmethylene, 2-[2.2.1]-bicycloheptyimethylene,
ethylene, isopropylidene, neopentylidene, cyclohexylidene,
cyclopentadecylidene, cyclododecylidene or adamantylidene,

20 especially a gem-alkylene (alkylidene) radical and most often C(R3)2
wherein each R3 is independently a C1.5 alkyl and preferably a
methyl group. Also included, however, are unsaturated radicals and

. radicals which contain atoms other than carbon and hydrogen; for
example, 2,2-dichloroethylidene, carbonyl, phthalidylidene, oxy, thio,

25 sulfoxy and sulfone andtis O or 1.

The A2 and AS values may be unsubstituted phenylene
or substituted derivatives thereof, illustrative substituents (one or
more) being alkyl, alkenyl, alkoxy and the like. Unsubstituted
phenylene radicals are preferred. Both A2 and A3 are preferably p—-

30 phenylene, although both may be o— or m—phenylene or one o— or
m~phenylene and the other p-phenylene.

For reasons of availability and particular suitability for
the purposes of this invention, the preferred units of formula IV are



-5 2, 2- bi s(4- phenyl ene) propane carbonate units, which are derived

from bi sphenol A and in which Y is isopropylidene and A2 and A3 are

each p- phenyl ene. The material represented by
~formula Il 5 [err] is the source of

structural units of formula | above; [err] is as previously defi ned.

10 Il lustrative non-limting exanples of Il include:

2, 2- bi s(4- hydr oxyphenyl) - pr opane (blspheﬁ

3 3 B: 28 g fj: Mﬁ&(ﬁl g'ﬂ%% gﬁ%ﬁ%&?@%ﬁg umts which gre derived from

_bi s(4- hydr oxybiﬁ@hphpbﬁ@ﬂﬁ&kwhah Y is isoprapylidene and A2 and A3 are each

- bi s(3, 5-di net EFP Woxyphenyl ) cycl ohexane; 1,1
- bi s(4- hydr oxyphenyl) 1, 4- bIS% %groxyphenyl)propane
1,1 -bis(4- hydroxyphenyliﬁ?cﬂ‘é tesiak raprasented by fo |

-bIS(3 5-digret hyl - hydroxyphenyl)cyclododecane 20 4, 4- di hydr oxydi pheny

et her; 4, 4-t hi odi phenol ; hydrox - 3, 3-di chl or odi phenyl

et her; 4, 4- di hydr oxy- 3, 3-di Hi,gf%x phenyl et her ; 1,3
benzenedi ol ; and 25 1, 4- benzenedi ol . ' O her useful

di hydr oxyar oma 1t n the
pr epar at.i on of Htﬁ O%Bg%tp'&%‘g@r (')tga formﬁ?ﬁgragé(ﬁgicsle%gsgéews
Patents 2, 999, geﬁnec; 028, 365; 3, 334, 154 and 4,131,575, all of which

grg Iblng?zlnﬁ{/gf' ed herein llll(ls'il‘ﬁiﬁé?fgﬁglml-ﬂrhﬁe?@mplégsfmrlhémld@‘Sphenm i's The
pol ycar bonat esgﬁgggmg%%%‘yéé)@ga"e ?b‘seml%ar bonat es) enpl oyed in

the instant in2@wbistd,Sdipromos4-hydeiryphenyl)propanepr branched as wel | as
O opol e S BBl B LR Sypfinudfopkfe) ance: by reacting
1,1-bis(4-hydroxyphenyl)cyclohexane;
15  1,1-bis(3,5-dimethyl-4-hydroxyphenyl)cyclohexane;
1,1-bis(4-hydroxyphenyli)decane;
1,4-bis(4-hydroxyphenyl)propane;
1,1-bis(4-hydroxyphenyl)cyclododecane;
1,1-bis(3,5-dimethyl-4- hydroxyphényl)cyclododecane;
20 4,4-dihydroxydiphenyl ether;
4,4-thiodiphenol;
4,4-dihydroxy-3,3-dichlorodiphenyl ether;
4,4-dihydroxy-3, 3-d|hydroxyd|phenyl ether;
1,3 benzenediol; and
25 1,4-benzenediol.

Other useful dihydroxyaromatic compounds which are
also suitable for use in the preparation of the above copolycarbonates
are disclosed in U.S. Patents 2,999,835; 3,028,365; 3,334,154 and
4,131,575, all of which are incorporated herein by reference. The "

30 preferred bisphenol is 2,2-bis(4-hydroxyphenyl)propane (bisphenol'
A).

The polycarbonates (homopolycarbonates or
copolycarbonates) employed in the instant invention may be straight
chain or branched as well as graft polymers. They may be prepared,

35 forinstance, by reacting bisphenols with a carbonate source such as



-6- phosgene or di nethyl carbonate using conventional techniques.
These include nelt polynerlzatlon i nterfacial polynerization and

i nterfacial conversion with bischloroformate foll owed by

+pol yneri zation. Chain term nation agents such as phenol may also 5 be
enpl oyed. It is noted that when surface annealing the
thernopl astics described in the instant iywvention, there is no limtation
With respect to the tenperature of the héeat supply ot her than that the

Lemer a1, T Shohbobr a0
t her nopl asti c flhese intladeamelt pedymerization; énterfaciah polyaserizstion and
pol ycar bonat &5 oybEcRP RBRGGHsiPwih, BiSehIGHiGimitel BIOAYA P, e

t her nopl astic ace _ann t 100[err]Cto
about 150[ err] QOQW@B"!Z%IO@F e%annet@rmmeg@nu agepiasuah as phenaldpayialsps) err] C
to 15 abouwg 1%al&mbl edThe time in which the thernoplastic is subjected to

t he heat supply aI o varl‘iih%l E res ect to the particular
t her nopl asti ¢ bei ndt 1918 RSN &4 aﬁ?@"?ﬂ ure, the tinme of

heat subj eﬁt i othermoplasticsnaésdribedtindhe timstant ina?nlidma,tthbwts' ng liatitatibd ceaze
pI’IOI’ tothe t er an

i nternal |ayer W@ regge%t%ﬁﬁ %ﬁ‘%&?&g??éﬁ&sér ﬁ%ﬁ sé‘@ﬁ@ %:??'?tr‘léeﬁ #:r{aastgﬁ%f

pol ycar bonat es femperatiete mugt not be in arrange wiick nauses theotemperaiyenl 10

m nut es a”Fbthihé’b@!’e?rf'lrﬁQa*é\rmgb%hermopla@ﬁé‘ﬁﬁ&'u#d(erffﬂr?l”ihzéﬁ’?fth@ 75 to about

5 m nutes and preterre e I's from abo to about 2

m nut es. I\/breomeR?aﬁt@ tediethersamen For instapggyin $he £88@ Sdnneal i ng can
occur i medi at bbycéfﬂcﬂfaté§€lhbh6ﬁfmﬁétﬁ$é bﬁtr@outbsfurmaye%ffthem an injection

| d t I d
o e 1 s AR i gropanads e ARRIBEE 1 ©
facilitate theabomeism ‘€hdnddhefpreferred range(s geesrallyrfram: about T@%Cdat a i n

the table Efédetg ysi cal
- and chem 0{3 pr oper I es SSHett@w u" Wh‘éﬁeﬁgqﬁhfﬁbﬂ@aﬁ@ |€§6ﬁtgr eat e B
accor dance wi t Reahsupply @isg; varies W"Be@éﬁ?@ﬁé& the Rﬂﬁ@u ﬂ%tf@fmqmm i on Al
entries have bbémgpémeednn&wd Liketethpariturd, e fimel 6f hédt dlivacr i bed

:EQ afrf;: g exampl & not limited other than that heating should cease prior to the time
when the temperature of the outer film layer and internal layer of the
20 thermoplastic is the same. In the case of polycarbonates, the heating
time is often about 0.5 to about 10 minutes and the preferred range is
generally from about 0.75 to about 5 minutes and the most preferred
range is from about 1 to about 2 minutes. Moreover, it is noted herein
that surface annealing can occur immediately after the thermoplastic
25 ' is removed from an injection molder or anytime thereafter.

The following example and table provided for
hereinbelow are to further illustrate and facilitate the understanding of
the present invention. The data in the table has been compiled to
demonstrate the unexpected physical and chemical properties

30 displayed by thermoplastics treated in accordance with the process
described in the instant invention. All entries have been prepared in
a manner similar to the one described in said example.



Bi sphenol A pol ycarbonate (Mv = 25,000 determ ned by . nmeasuring
viscosity in nethylene chloride at 25[err] C pl ates (150 nmx 5 12.7 nm X

3.1 mm were injection nolded in a 30 ton injection nol di ng machi ne
.using a cold nold (85[err]F). Imediately after nol di ng, the plates
were surface annealed for 1 mnute using a hot plate set at 135 C.
Subsequent to surface annealing, no crazgs or cracks were observed and
the surface anneal ed plates were then 10/éxposed to a m xture of 45% by

wei ght i so-oct %'ﬁﬂge%% by wei ght toluene for 3 mnutes. The pl ates
were renoved f m xture and, again, no crazes or cracks were
observed indicating sol vent resi stances. The notched |zods of the

plates were recorded to A ' 5_ . .
TABLE | Bisptidnol A polycaribnafy (M‘”ﬁgg’ggp c??'atggg[neerd r?y | npact

Surface Anneal Mggsuringiwiscosy ie methylepggahigrida-at 25°C)miates (159mm¥c)

Tenper at ur & ([ 2217 Am xRN iAd) were injetfion Ridided in a 30 tonJinjlectioihZO
130 N oldi 16,2, 2 Qéi;s) . 30
3 240 molding ypachine using a gold mold ( . Imggdliately after ;35

N 5b  molding, the plates were surface annealed for 1 minutéusing a hot 6¢
1800

. . rbonate
was surface anRIeagggt 321%%&'5%%%?”%"&%\?&?{&3 annealing, ?or 8m sg&?nj ection
nol der. 25 crackswererohserved andithesurface annealed plates were themeal ed

E%y;ﬁébi&? €. exposed to a midoRgTf 3596 By weight i8bicttark® AHE8B5% By weight or 60,

seconds. .
- 8- what taldena farminutes. The plates werg rempyved from the nixture aftheal i ng
t her mopl ast i csagainpnosérages be ceiokswere: observed indicating solvent
resistances. The notched lzods of the plates were recorded to be 16

ft-lbs/in.
15
TABLE
Crazes/cracksd  Impact
Surface Annealing after solvent Resistance
20 Entry Time (sec) Temperature ("C) contact (ft-Ib/in)
1 120 130 N 16.2
2 180 130 N e
3 240 130 N -
4a 300 135 N e
5b Y 16.4
6° 1800 135 - N 1.5

- @Polycarbonate was surface annealed 24 hours after removal
from the injection molder. '
25 bUnannealed control. .
cBulk annealed polycarbonate. ‘
dSamples analyzed after solvent contact for 60, 120 and 180
seconds.



a. ‘heating an outer filmlayer of a thernoplastic with a heating source;
and b. renoving said heat source. 5 2. A process for
surface annealing thernoplastics in accordance with claim1 wherein

said outer filmlayer of the thernoplastic is no nore than about 10 mls
t hi ck. - 3. A process for surface anneal i ng-thermoplasti-es—n

accordance with claim2 wherein said outer film | rgpf the
thernoplastic is no nore than about 2. 08Wils thi cj“ll“u“ I “ ﬂmgriocess
for surface annealing thernoplastics in accordance M7 rein 10

sai d heatmgt &oa&q&dli': a hot plate, heated segnented belt, m crowave oven,
convection oven or 1nfrared oven. 5. A process for surface
anneal i ng, t her nopl astics i accorﬂance with ¢laiml,wherein

sai d t herhropl adtirecess for susiage ansesfing dhermoplastigs compriging thecteps of: surf ace
anneal i ng t her #okfaHBE ag Huter Tlmdayerofcethermeplastici with alicating souree; and

sai d ther nopl abt resnavinghssad beattsourges enper at ure from about 100[err] C to about
150[err] C. 7. A process for surface annealing thernoplastics in

accor dgnck W t A prbedssifdy suifedeinhealing thermoplastisinthctdrdanaenvith claim Ewhegired t o
a tenperature $i®euRpfith 1dy2p [of'thd thehfiopisti¢tis hdh6re than about 10 #hils thick.

process for surface annealing thernoplastics in accordance with claimb5
wher ei n

! 3. proces%?eruffg&r dﬁ?@il {h&rmopldsfed icbbramh @ With cthim 3 AneRgt 10

m nutes. 20 . . .

e ok B 0 AT B oA B S s
i f f | a - . . .

[Ste; lrjft - a‘L - }‘i’fgcesg_ e&“{fo'%ﬁerr @T%F%‘i“& thermoplasticsippepordancewith claim bwherei e

al i phMic, ali%ad heating solreers ia hot plate, heated sggmented belt, microwave pv§Rocess

for surface ancomyettion ovearardpfraredioveni n accordance with claim9 wherein 25

[err] is.[err] and [err] and [err] are each independently a monocyclic

di val ent 5, A process for @uifideCanh@dlingaherdivpla¥ticsinacbordagdewith athiimel whegid 1S
0 or 1. said thermoplastic is a polycarbonate.

6. A process for surface annealing thermoplastics in accordance with claim 5 wherein
15 said thermoplastic is heated to a temperature from about 100 °C to about 150 °C.

7. A process for surface annealing thermoplastics in accordance with claim 6 wherein
said thermoplastic is heated to a temperature from about 125 °C to about 135 °C.

8. A process for surface annealing thermoplastics in accordance with claim 5 wherein
said thermoplastic is heated from about 0.5 to about 10 minutes.

20 9. A process for surface annealing thermoplastics in accordance with claim 5 wherein
said polycarbonate comprises structural units of the formula

0
-0-A1-O-g-

and A! is a divalent substituted or unsubstituted aliphatic, alicyclic or aromatic
radical.

10. A process for surface annealing thérmoplastics in accordance with claim 9 wherein
25 Al is -A%-Y-A% and A? and A® are each independently a monocyclic -divalent
aromatic radical and Y is a bridging radical and t is O or 1. '



