WO 01129130 PCT/ US00/ 25939 1 Conposition of ABS and/or ASA Copol yners and
SAN Cbpol*&; g Wth H gh Chemcal. Resistance The present invention

rel ates, {2] f3Pal ., to nolding conpositions with a basdGUSAN25939
acrylonitrile butadlene styrene copol yner (ABS copol yner) and/ or
acrylonitrile styrene butyl acrylate copolyner (ASA copolyner) and a
styrene acrylonitrile copol ynmer (SAN copolyner) having an increased

chemi cal resistance and, in particulbr, a chem cal resistance under
increased 5 stress. ABS copol yner and/ or ASA copol ynmer conpositions are

wi dely used for the manufacture of nolded objects, in particular,

housi ngs, for exanple, electric razor housings. In applications such as

el ectric razor housings, objects nolded fromthese conpositions can be
placed in contact with various chem cal products, for exanple, alcohols and
bonyl acetate 10 generally contained in shaving |otions and aftershaves.:
hj ects nol ded from cl assi ¢ ABS and/ or ASA copol yners are general ly
severely attacked by numerous chem cal products such as acids |ike acetic
acid, butyric acid, and nitric acid, phthalates |Iike dioctyl phthalate,
gasol i ne, greases, inks, iodine, alcohols Iike nethyl alcohol, nDtor oi ls,

Byl 15 nEEog or AR D %@Eﬁaﬁ AN E550AES Wi B i *

i nvention is nolding conpositions M¢€base of ABS and/or ASA copol yners
and an SAN copol ynmer permtting nol ded pieces having an increased chem cal
resi stance to be obtained and, in particular, a chem cal resistance WS

01/ 29130 PCT/ US00/ 25939 under i ncreased stress, w thout adversely

affecting tt}ﬁ ot her .nechani properties o] t he nol ded
€ present invention re ates, in general, to molding compositions with a base of an

acx"ylomtnle butadiene styrene copolymer (ABS copolymer) and/or acrylonitrile styrene butyl

acrylate copolymer (ASA copolymer) and a styrene acrylonitrile copolymer (SAN copolymer)

having an increased chemical resistance and, in particular, a chemical resistance under increased
5 stress.

ABS copolymer and/or ASA cépolymer compositions are widely used for the
manufacture of molded objects, in particular, housings, for example, electric razor housings. '

In applications such as electric razor housings, objects molded from these cornpositions
can be placed in contact with various chemical products, for example, alcohols and bomy} acetate

10 generally contained in shaving lotions and aftershaves.

Objects molded from classic ABS and/or ASA copolymers are generally severely
attacked by numerous chemical products such as acids like acet%c acid, butyric acid, and nitric
acid, phthalates like dioctyl phthalate, gasoline, greases, inks, iodine, alcohols like methyl
alcohol, motor oils, phenols, glycols, tetrachloroethylene, {and] acetates like ethyl acetate, amyl

15 acetate, and bomyl acetate.
' Thus the objcct of the present mventxon is moldmg composmons with a baseé of ABS -
andlor ASA copolymers and an SAN copolymer pcrrmmng molded pieces having an mcreased |

chemical resistance to be obtained and, in particular, a chemical resistance



.pieces. According to the invention, a nolding conposition is furnished
conprising a mxture that consists of at |east one ABS copol yner and at

| east ongydsroggeP0!l yner and an SAN copol yner, 5 char acg@riseedsgs® t hat the
SAN copol ymer has an acrylonitriie concentration (CAN) greater than or
equal to 43% by weight and is present in the copolynmer mxture in a
quantity such that: - the total acrylonitrile concentration (TCAN) of the
copol ymer mixture is at |east 30% by2weight in relation to the total

wei ght of the copolyner m xture when the m xture does not contain an ASA
copolyner; and 10 - the total acrylonitrile concentration (TCAN) is at

| east 28% by weight in relation to the total weight of the copol yner

m Xt ur enidréncrensed Sess, witheut Afersedpaifeyniiy the sthpr schahical prapesies 60fhe molded

m xt ur eg..dhe SAN copol ymers that are suitable for the present invention
must have an acrylonitrile concentration of at |east 43% by weight, and
preferably @CEHiBe 'q g invantion. 3 moklingsompositipieis fymgished oMPRsing 2 mixture that

concentcondistOof b leattivnie SAY @pplepnEd anicait ohe ASAdopbdlpmer ahddm ISANIpglymer,5 CANS

47% by hX\%&:QMeB mQrHaEm fhe 32 %‘AN &ﬁi@mﬁ%m%ﬂﬂ@ %nr&%%%&ﬂe,)g:aﬂé} :%J)\ or

[ nvent i on ners avi n
acryl orfaualite 3% by wsieht Hﬁ"é)ﬂ"esq‘h@ the @PQWF‘@EI“‘BS&N%‘bi)%‘FaFWrS“‘F*S‘h%{ copol ymer
havi ng an acr ythetitdl rab&yﬁmnﬁmnédh&mmr(mfmmphe)wmk yhixtmoidyt legt g0de. 20 As

i ndi cat é’:} \ ﬁ ’rel%’ﬂﬁ!n‘ﬁ he tong Rpéx | %Pl&ﬁ\eto H’L%ux%?ﬂéhs(fles m?it%r@tdolz? fail one

ABS co eas one Vel acco to the I nvention,
t he qué???t%ﬂ"&s@m01m&"9mrs rrust be such that the total acrylonitriie
corxent rat | en tha:dtzhacﬂ?lonttﬁlreeon&nainohe{ast)CeQ%lcabgfzambghtnght(xamdéuanteimr ably

31% or 8P ot Lonol yPhel FRAA whid af et SRSASAABolibfls pBfh &/rPS\HEI”' -

concentratlo be on
25 Li keﬁﬂpgldme\'lxﬁé‘t‘!“’? ‘he copol yner mi xture consi st s of a mxture of at |east
one ASA The SAN copolymers that are suitable for the present invention must have an acrylonitrile

concentration of at least 43% by weight, and preferably greater than 43%. In general, the

15 acrylonitrile concentration of the SAN copolymer will be such that 43% by weight < Can £47%
by weight.

Quite obviously, the SAN copolymer according to the invention can be a mixture of SAN
copolymers having the required acrylonitrile concentration. The preferred SAN copolymer is a
copolymer having an acrylonitrile concentration of approximately 45% by weight.

20 As indicated above, when the copolymer mixture only consists of at least one ABS
copolymer and at least one SAN copolymer according to the invention, the quantity of SAN
copolymers must be such that the total acrylonitrile concentration in the mixuwre is at least 30%
by weight, [and} preferably 31% or more by weight. In general, in this case. the total
acrylonitrile concentration in the mixture will be on the order of 31 to 35% by weight.

25 Likewise, when the copolymer mixture consists of a mixture of at least one ASA
copolymer and an SAN copolymer according to the invention, or a mixture of at least one ABS
copolymer, at least one ASA copolymer, and an SAN copolymer according to the invention, the
total acrylonitrile concentration of the mixture must be at least 28% by weight. Preferably, the
total concentration is greater than 28% by weight and generally will be on the order of 30 to 35%

30 by weight.



copol ymer and an SAN copol ynmer according to the invention, or a m xture of
at | east one ABS copol yner, at |east one ASA copol yner, and an SAN °
copol yrmer waffi hng to the invention, the total acrylo
concentrationﬁglgbthe m xture must be at |east 28% by vve%ﬁﬁ’b& ém?er ably
the total concentration is greater than 28% by wei ght and generally w |
be on the order of 30 to 35% 30 by weight. WO 01/29130 PCT/ US00/ 25939 3
The acrylonitrile concentrations of the ABS and ASA copolynmers are data
that are generally furnished by the manufacturers or that can be easily
determ ned. The acrylonitrile concentration of these copolyners is
generally from 10 to 30% by wei ght and classically is on the order of 12%

by weight. Thk rhciymhuﬁ&”&ﬁﬁér&taﬁ&% SC R ABS gma OASJQ ecopayﬂafs | 28 dardBRatOfre ASA .
oo el e e o, 7 651 Y S S FRRED T bbb © 207
concentoop¢entratgonaf thebgecopBigmarsds ganeraBafrompdity 3@% dy waighpardstassiedtlylis @dthe n t he

art camnpr82%F 1% e tw@{gm ne the quantity of SAN copol yrrers necessary to

ac evethetoa lonltrlle congentrat.i on qui r for the formul ated
cotypom tionl f°“st§‘f‘é°r8‘8’ﬁ’pt85?'ﬁ ‘8?’@‘“8‘&’06%% ﬁ%g‘ EMRPIYTRIS MYIBE Wil |
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70% by wei gh rs, accor vent copol yners,
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ABS l'copol'ymers. such as ABS graft copolymers. and ASA copolymers are materials that

are well known in the technology and are available on the market.

15 The compositions according to the invention can also contain all adjuvants classically
used, such as antioxidants, internal or external lubricants, pigments, dyes, flame retardants,
antistatic agents, UV stabilizers, coupling agents, impact strength modifiers, and extenders
and/or reinforcing fillers.

These adjuvants are used in the classic proportions.

20 In the following examples, unless indicated otherwise, all percentages and portions are
expressed by weight.

The quantities of adjuvants are expressed as a percentage by weight in relation to the total
weight of the copolymer mixture.
Example of the Manufacture of an SAN Copolymer (Can = 45% by weight

25 Twenty-two parts by weight of styrene, 45 parts by weight of acrylonitrile, 100 parts by

weight of water, 0.1 part by weight of polyvinyl alcohol, 0.56 part by weight of TDM. 0.028 part

NHIN



.and/or reinforcing fillers. These adjuvants are used in the classic
proportions. 20 In the foll owm ng exanpl es, unless indicated otherw se, al
per cent a portions are expressed by weight. The of
adjuvantgﬁfﬁléEI Xpressed as a percentage by weight in réﬂgﬁﬁ%n #%?the t ot al
wei ght of the copolynmer m xture. Exanple of the Manufacture of an SAN

Copol ymer (CAN = 45% by weight) 25 Twenty-two parts by wei ght of styrene,
45 parts by weight of acrylonitrile, 4100 parts by weight of water. 0.1
part by weight of polyvinyl alcohol, 0.56 part by weight of TDM 0.028 part
.15 WD 01/ 29130 PCT/ US00/ 25939 4 by weight of BCUP, and 0.04 part by

wei ght of DIBP are mixed in a reactor, and the tenperature of the mxture

s | “%f@g@ﬂpart a:ﬁféﬁé ptaglebsﬂwggﬂ{ of hﬁ*ﬁBIb iR 2 h ek amf‘%tpec for 30

m nut e y wei ght "o ne are added over 4 hours’ w | i near
intr od&@pmwepia%m‘wm*S[ inFreased ms 1@ e Alieuthe | mizfupm Pas baen Todwtaingd a4t he

end of 120Pe fof B0 qmauaeldast paR, byt BeighetPyRheiRe fdded RRer Holfsewit$ al ligheased to
140C l&ﬁ er.al I Slllgl nut eﬁ% ]ar?d t he éﬁ ture is nmaintained at that

t enper ﬁ "?% ﬂﬁg © lRReTrYrel a re is then cooled, and the
SAN copol ynatrthe snct ei:thvetyeuie dditidre thed mmperatunaofitbe mixt@erip mceasedao el es A
to C apdy, Wﬁﬁle?i Inih@e$, memsrm,ﬂh&gls m&%k& LORS xbfﬂ %]atgte?fok %/b@LEWTswer e

pr epar ed I n aSSI e S| ng Q’ I nterna
Corrposﬁ']“ffﬁs b?)gﬁtgre Weqogﬂzp)an the SAN copo ymens recovered in the classic manner.

Comparative Examples A to C and Examples 1 to ¢

The molding compositions in Table I below were prepared in the classic manner using an
10 internal mixer.

TABLE 1
Compositions (parts by weight)
Ex. A Ex.B Ex.C Ex.! Ex.2 EXx.3 Ex.4

S/ASA copolymers

TAG63E 35 10 28 s 35 35 28
ASA - - 20 - - - 20
SAN copolyme
SAN | - - - 65 - - -
SAN2 - - - - 65 - -
SAN 3 - - - - - 65 52
SAN 3457 65 90 52 - - - -
TCan (%) 264 318 2568 34.1 3215 3345 314
Adjuvants
Ethylene bis stearamide wax 3 3 3 3 3 3 3
DHT4A> 005 005 0.05 0.05 0.05 0.05 0.05
MBTSF 0.7 0.7 0.7 0.7 0.7 0.7 0.7
PRINTEX 85 1 1 1 i 1 1 1

1S * Perhaps replaced with 0.1 part by weight of MgO.



Ex.
8

3 5 3

3
6.4 31.
33
0.7

- Woorne30oAN 3 - - - - - 65 52 SAN 3457 65 90 %msm,zsgsp TCA vV (9
8 25.68 34.1 32.15 33.45 31.4 Adiuva Ethylene bis stearam de wax 3
3 3 DHT4A* 0.05 0.05 0.05 0.05 0.05 0.05 0.05 WMBTSF 0.7 0.7 0.7
0.7 0.7 PRINTEX85 1111111 I|IS* Perhaps replaced wwth 0.1
by wei ght of MgO. WD 01/29130 PCH U300/ 25939 5 SAN 1: SAN copol yner
CAN = 46% intrinsic viscosity 0.60 SAN 2: SAN copol ymer CAN = 43% SAN 3:
SAN copol ymer CAN = 45% intrinsic viscosity 0.73 SAN 3457: SAN copol yner
CAN = 34% 5 TAG 63E: ABS graft copolyner with 12% by wei ght of

2
2
2
33
0.7
part

acryl onighgi)l e SAN copolymer Can = 46%, intrinsic viscosity 0.60
SAN 2: SAN copolymer Can = 43%
SAN 3: SAN copolymer Can = 45%, intrinsic viscosity 0.73
SAN 3457: SAN copoiymer Cay = 34%
5
TAG 63E: ABS graft copolymer with 12% by weight of acrylonitrile
(General Electric Plastics)
ASA: HRG 29350 GENERAL ELECTRICS PLASTICS (Can: 19% by weight)
DHT4A: Hydrotalcite
10 MBTSF: TAG 63E-silicone oil masterbatch 1000 cPs (87/13)
PRINTEX 85: Carbon black
The compositions in Table I underwent the tensile strength tests described below which
permitted verification of the aggressiveness of chemical agents vis-a-vis objects molded from
15 these compositions.

To do this, the compositions were molded into ISO 527-type tensile specimens under
standard conditions for standard grade ABS [at] 240°C.
Then four specimens molded from each composition underwent tensile tests at increasing
stress levels of 0.3%, 0.5%, 0.7%. and 1%. The center portion of each specimen in the shape of a
20 dumbbell was covered during the test with 13 drops of a chemical agent over approximately
3cm.
The results obtained after } hour of application of the stress were noted. Two situations
were possible:
- either the specimen was broken on the test machine or exhibited an incipient fracture,
25 and the chemical resistance was considered to be poor;
- or the specimen was not broken and did not exhibit an incipient fracture, in which
case the specimen was then wiped with absorbent paper to remove the chemical agent.
The properties of the specimen under tension, tensile strength, and elongation at break
were measured, and they were compared with those of a control that had not undergone any
30 stress or been subjected to the chemical agent.

A Ex. BEx. CEx. 1 Ex. 2 Ex. 3 Ex. 4 ABS/ASA ¢ polyrrers TAG 63E 35 10
5 528 ASA - - 20 - - - 20 SAN copolyner SANI - - - 65 - - - SAN

THT



.(Ceneral Electric Plastics) ASA: HRG 29350 GENERAL ELECTRI CS PLASTI CS ( CAN:
19% by wei ght) DHT4A: Hydrotalcite 10 MBTSF. TAG 63E-silicone oil

mast er batyd offd?4 CPs (87/13) PRINTEX 85: Carbon bl ack gepgusiepmaesi tions in
Tabl e I underwent the tensile strength tests described bel ow which
permtted verification of the aggressiveness of chem cal agents vis-h-vis
obj ects nolded from 15 these conpositions. To do this, the conpositions
were nolded into | SO 527-type tensil ebéspeci nens under standard conditions
for standard grade ABS [at) 240C. Then four specinens nol ded from each
conposi tion underwent tensile tests at increasing stress |evels of
0.3%.0.5% 0.7% and 1% The center portion of each specinen in the shape
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agent oyer., approxi mat el. m r.es obt ai ne r Qur o

Sop 1 calentl PRl RS stered o an dication gt B POBIRIED o depest gRIRY o

ei ther the sprecinaximumasiress iokthe presence of a eiemigalcagentecoyld Binhbedeterthingd for

i nci pi egdchichbmpésitich. 25 and the chemical resistance was considered to be
pook; - or the speci.pen was, .no roken and di ot, exhibit an ipcipient
Dot ur e i i foBRon S wi FLBe bt fimor 8y o F it aetns Bled BE RS ape

t o r enolevelwas highenilfalandithe slongdrion apbregkeanditensilostrengh valyescwere higherder t ensi on,

tensile streng@sultsdr gpleAMUBIHION balowbr €ak were neasured, and they were
conpared with those of a control that had not undergone any 30 stress or

been subjected to the chem cal agent. 11111:



WO 01/29130 PCTI US00/ 25939 6 A decrease of 40% at the nost in the initial
val ue of the elongation at the break or the '

tensil e strength was

consi der edyd @1ddg3ean | ndication that tfe conposition did ﬂlﬂi(u aﬁsgﬁ he test.
The maxi mum stress in the presence of a cheni cal ou t hu

determ ned for each conpositi
nore resistant to the chem ca
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The results in Table Il show that the specimens molded from the compositions of the
invention have a chemical resistance superior to that of prior art compositions.



V WO 01129130 PCT/ USOQ' 25939 8 The results in Table U show that the
speci nens nol ded fromthe conpositions of the invention have . a chem cal

resi st ancey@aPBiseor to that of prior art conpositions. WrRkoes3dss0
PCT/ US00/ 25930 9 CLAIMS 1. Mol ding conposition conprising a mxture that

consists of at |east one ABS copol yner and/or at |east one ASA copol yner
and an SAN copol yner. characterized in that the 5 SAN copol yner has an
acrylonitrile concentration (CAN) greater than or equal to 43% by wei ght
and is present in the copolynmer mxture in a quantity such that: - the
total acrylonitrile concentration (TCAN) of the copolymer m xture is at

| east 30% by weight in relation to the total weight of the copol yner

m xture when the m xture does not ¢pRiMEN an ASA copol ynmer, and 10 - the
total acrylonitrile concentration (TCAN) is at |east 28% by weight in
relation to the total weight of the copolynmer mxture when at | east one
ASA copol ynel. i s Moldsxgriompositidre coroprisingy srmrixwrex thet eansidts dWbdtdeasy ogolBSsi ti on

accordi g%omneql ga/m 2t leabt ik ameé I%ﬁﬁ’nc'r Bnd JﬂasAms cﬁ%é{—' aﬂhtcfehksd in that the,

0,
O N e 4% Ao LamerA A S s e i D B>
acryl onhmcriisIpe:semMemlmanmeommﬁretxmeqmmmgmhmr i's 45% by wei ght. 4.
{\/ELSI ng cormgtsuieletemoe &gmwgonwmwn efc &b 8f 1B cdpdifine? mlﬁia@er @Q& EE.JAE? .
SAN COpEY w%hg %Jq gelagﬂaﬁo {}:ﬁ é?tnl wclg‘\t ofatge copol)[mer ]ﬂﬁxtu}énegen the mxxt%req&jo%s nc|> y O
contain an ASA copolymer; and

10 - the total acrylonitrile concentration (TC,y) is at least 28% by weight in relation to the
total weight of the copolymer mixture when at least one ASA copolymer is present in the
copolymer mixture.

2. Molding composition according to claim 1, characterized in that the acrylonitrile
concentration of the SAN copolymer ranges from 43 to 47% by weight.

15 3. Molding composition according to claim 1, characterized in that the acrylonitrile
concentration of the SAN copolymer is 45% by weight.

4. Molding composition according to any of claims 1 to 3, characterized in that the
mixture does not contain an ASA [co]polymer and the quantity of SAN copolymers is such that
the total acrylonitrile concentration of the mixture is 31 to 35% by weight.

20 5. Molding composition according to any of claims | to 4, characterized in that the
mixture contains an ASA copolymer and the quantity of SAN copolymer is such that the total
acrylonitrile concentration is 30 to 35% by weight.

6. Molding composition according to any of claims 1 to 5, charactenzed in that the ABS
and ASA copolymers have an acrylonitrile concentration of 10 to 20% by weight.

25 7. Molding composition according to any of claims 1 to 6, characterized in that it further
contains  adjuvants selected from among antioxidants, internal or external
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_the total acrylonitrile concentration of the mxture is 31 to 35% by

wei ght. 20 5. Mol di ng conposition according to any of clains | to 4,

char act eny, that the m xture contains an ASA cop t he
gquantity dia%zhmcopolyner is such that the total acry?%%ﬁ?%? ’
concentration is 30 to 35% by weight. 6. Ml ding conposition according to
any of clains 1 to 5, characterized in that the ABS and ASA copol yners
have an acrylonitrile concentration ab 10 to 20% by weight. 25 7. Ml ding
conposition according to any of clains 1 to 6, characterized in that it
further contains adjuvants sel ected from anong anti oxi dants, internal or
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