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(54) Title: COMPOSITION OF ABS AND/OR ASA COPOLYMERS AND SAN COPOLYMERS WITH HIGH CHEMICAL RE-

SISTANCE

S {57) Abstract: The composition comprises a mixture of at Jeast one ABS and/or ASa copolymer and an SAN copolymer having

an acrylonitrile concentration of at least 43% by weight, and the quantity of SAN copolymer in the mixture is such that the total a
crylonitrile concentration in the mixture is at least 30% by weight when the mixture contains only an ABS copolymer and at least
28% when the mixture cotains an ASA copolymer alone or combined with an ABS copolymer. Application to the manufacture of

molded objects.
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an acrylonitrile concentration of at |east 43% by weight, and the quantity
of SAN copolyner in the mxture is such that the total a crylonitrile
concentration in the nmixture is at |east 30% by wei ght when t hg gnARR (2004
contains only an ABS copol yner and at |east 28% when the m xture cotains
an ASA copol yner al one or conbined with an ABS copol ynmer. Application to
the manufacture of nolded objects. 20 APR 200% 1 Conposition of ABS and/or
ASA Copol-ynmers and SAN Copol ynmers Wth H gh Chem cal Resistance The
present invention relates, in general, to nolding conpositions with a base
of an acrylonitrile butadi ene styrene copol yner (ABS copol yner) and/or
acrylonitrile styrene butyl acrylate copolyner (ASA copolyner) and a
styrene acrylonitrile copolymer (SAN copolyner) having an increased

chem cal resistance and, in particular, a chem cal resistance under

i ncreased stress. ABS copol yner and/ or ASA copol ymer conpositions are

w dely used for the nmanufacture of nol ded objects, in particular.

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

el ectric razor housings, objects nolded fromthese conpositions can be

pl aced in contact with various chem cal products. for exanB al cohol s and
bor nyl  ac&hgésttiord6NEBS bhi/oe AsmCopaymersivad S AY Capolymers ki High Chmical

bj ects nol ded from cl assi c ABS andgedisthad copol yners are general ly
severely attacked by nunmerous chem cal products such as acids |like acetic
acid, butyric acid, and nitric acid, phthalates |Iike dioctyl phthalate,
gasol i ne, greases, inks, iodine, alcohols Ilike nethyl alcohol, notor oils,
phenol s, glycols, tetrachloroethylene, [and] acetates |ike ethyl acetate,
‘anyl acetat.e, and barn €n t irRCéorRdostifdas Maﬁemasd Bi/@ft i on
is molding c -g%gsﬁstf"l? ‘"Vé" ,D{fl%@ﬁaé é@a%kég%‘gnﬁ or rﬁ‘;SA c mers _and an

SAN copeetrylnmmlpelmﬂadmmrﬁgyrm gwlm@c@%aw%@“%m apg{oF @55 Arle styrene buty

acrylate copolymer {ASA copolymer) and a styrene acrylonitrile copolymer (SAN copolymer)
having an increased chemical resistance and, in particular, a chemical resistance under increased
stress. _ ‘ '

ABS copolymer and/or ASA copolymer 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 compositions
can be placed in contact with various chemical products, for example. alcohols and bornyl acetate
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 acetic 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, gmy]
acetate, and bornyl acetate.

Thus the object of the present invention is moldmg compositions with a base of ABS
and/or ASA copolymers and an SAN copolymer permitting moided pieces having an increased

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



chem cal resistance to be obtained and, in particular, a chem cal

resistance 2 0 APR 2004 2 under increased stress, vmthout advezr

affecting the other nmechanical properties of the nolded pieces. KCCOI’dI ng
to the invention, a nolding conposition is furnished conprising a m xture
that consists of at |east one ABS copol yner and at | east one ASA copol yner
and an SAN copol yner, characterized iha that the SAN copol yner has an
acrylonitrile concentration (CAN) ranges from43 to 47% by weight and is
present in the copolynmer mxture in a quantity such that: - the total

acr yl onwder wereéwﬁégﬁftsf withesih adveessly) affpeting e o8so mpehanica) prepartesi of thampldedt 30%

by wei ghitcesn relation to the total weight of the copol yner mxture when t he

m xture does Latal Ionltrlle

concentrati oﬁ&?’m&%g n@? &P’HA?@ %@'5% %}ﬁ%mo Eg flurnmghe‘&a?m%n n%gb tﬂ})att al

wei ght @msigisef ablsat opepBhicpalyergid gt &sﬂstloea SAosppolvgsr arush#l §Mrcop<§y1p¢resent

It R t he cHappRRkiysEh thitids N cngmelom ﬁﬁ&&ﬁy}bn?thfé&:oﬁéﬁﬁuﬁﬁkﬂpd%ﬁﬁfangﬁqwn@gmg to
e inv b r copol ynme e reqU|re

acryl Onﬁ%{hﬁ?ﬁ@&@i“ht%%ﬁ%ﬁ&@éﬂ# %‘1& -0 g?ncr?né " iff\'fl%uang Sr% thap copol ynme

havi ng an acri{Edefpt ?qrylemefdﬁ@@mﬂenﬁ@tmn(Tﬁmhpwe@n@lﬁr@wmg%ew amagtrﬂo%

i ndi cat e;dwatg@vm reldiion té iR OaP Sleydhe bf Eﬂﬁ)ﬁo;pb@nﬁﬂ kix @R whét the Fhixfire H@RSlot ONE

ABS cog g%%ﬁﬁ‘;l@]"‘ga?ﬁ one SAN copol ymer according to the invention,

t he quan 'f&‘ mers nust be such that the total acryl onltrlle

concentr at | onthie ﬁo@mwl%tr&? gorcentgation §5S4n) 309 ledy 2ki hweightaindlapmetocthabl y

31% or {6 evdightvedi tgbtco pdlpm@e Atkiate whén bhieasiCaReASAN®PbBIR is PedsyltaRithei | e

concentgo%to\kﬁr@ hﬁ] m xture will be on the order of 31 to 35% by wei ght.

Li kew sé en e copolyner m xture consists of a mxture of at |east one

ASA  copol ynRriteehyiaslyshr SEdpenppheier seesiing tthe mventton; a3y &p eingriurent SAN

m Xt ur ecopolyierd BAshg M6GedEBd acrylonitrile concentration. The preferred SAN copolymer is a
copolymer having an acrylonitrile concentration of approximately 45% by weight.

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 mixture is at feast 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.

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%
by weight.




copolyner, at |east one ASA copol yner, and an SAN copol yner according to
the invention, the total acrylonitrile concentration of the mxputrR poast
be at |east 28% by weight. Preferably, the total concentration is greater
t han 28% by wei ght and generally will be on the order of 30 to 35% by
weight. 2 0 APR 2004 3 The acrylonitri 'f concentrations of the ABS and ASA
copolyners are data that are GCenerally”furnished by the manufacturers or
that can be easily determ ned. The acrylonitrile concentration of these
copolynmers is generally from 10 to 30% by wei ght and classically is on the
order of 12% by weight. In the conmpositions according to the invention, ABS
or ASA copol yTier scrimuitilg comeenpiagenst of the ABACEN: AL RENFETS A5 B R Y 10

to 20% bXex}é'FJug%nﬁsrh@d FBXE\B@ hahlsctifed or Thtgan kaewilggietdmmiradr yTtenadrylpdigile
concentrati on (0] B

of the ABS and/ar ASA c § SQR cskdida 186 danind he
art can E%ILCF‘I“V‘“H%Pé'rhﬁ?erfé’l’?lﬁg'eﬁd%\ﬁ?‘lefa)[}yggﬁl’s};\(ﬁ%gg%o y“r’raé s necc:eséaarg to
achi eve blier bfor28 beeighoni tril e concentration required for the formul ated

conposi tion. HOYl%Vg&m Jftfons OEBSHAInk N SheaGRBAEHNNBBD drhas Anvapelynens Watihg
generally contain 30 ? '

ta 0. 70% by wei ght,, [ e . 0% by
wei ght , @¢ryiepiyily SARSRUISARS eﬁﬁﬁmﬁ‘gf}a‘rﬁ)&@@%{bﬁ /mfyaén%g,]% Qgtrug?qgr a%l 50 to
70% by wei ght This, EAdivingpbé yorglositaleconginygliens afHae | PRYIAS AESPRI¥HETSy Aer s,
SHChRAS A@éongl?ikgd '@pgﬁ;lnxrmm eaﬁlgddﬁm&ow%amg dArSANEbpolyats fehasaryave

wel | Knowa i ete ol ogy and are avail.abl ;. The
conposi t ia@)*ﬁ%"eéb‘?:@ﬁﬁP?f(}:jl“f‘ﬁmgﬁ@“‘icﬁggfﬂni TsRed Aot %%%glggg?ﬁlgg “Rdj uvant s

classical |y Heedyersiie romposinitrisoxeadingdo thennugnign vall sengraipycontain, B 120 s
pi ngF_nt s,bg%‘? , fahﬁgﬁefe%bw a6Rd 30% B ?V_l‘:@ﬁ@tor @;Eﬂjw(ﬁ‘g&ﬂl&bﬁdﬂyg\zm@md 30 to
O NG e nrl s ot S0 1o 100 o et of St L0RE%0 rdtion.
reinf OrCi-’H%‘”H“Fﬂ R %T B HFRER o ugoé%p)??\e?{ 6 cﬁrgsm C proportions.
ABS copolymers, such as ABS graft copolymers. and ASA copolymers are materials that
are well known in the technology and are available on the market. |
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 siabilizers, coupling agents. impact strength modifiers, and extenders
and/or reinforcing fillers.
These adjuvants are used in the classic proportions.
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% bv weight)

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




In the foll ow ng exanples, unless indicated otherw se, all percentages and
portions are expressed by weight. The quantities of adjuvant

expressed as a percentage by weight in relation to the total %NgﬁﬁﬁtﬂMﬁ t he
copol yner m xture. Exanple of the Manufacture of an SAN Copol yner (CAN= 45%
by weight} Twenty-two parts by weight of styrene, 45 parts by wei ght of
acrylonitrile,r 100 parts by weight of4water, 0.1 part by weight of

pol yvi nyl al cohol, 0.56 part by weight 'of TDM 0.028 part 2 0 APR 2004 4 by
wei ght of BCUP, and 0.04 part by weight of DIBP are m xed in a reactor, and
the tenperature of the mxture is increased to 120C. After the mxture has
been mai nt ai.ned ? 0C for 30 nlnutes arts by weight of styrene are
added o érw‘ifg‘h‘oafra -1eng §-Phear by Wi&?&&ét?‘gﬁl’qu@fm:md amck feactoh arduk the

t enper atameratatevatyhe atixth20iE. indkaskd go en@Pcof Atnrae it Mhene rﬁ?%&d %,mﬁgé’u
t enper a m xtuLe is.incre enera over
m nut es;l%% g& #161%““1" iV %é Rags By ‘Hf”&ﬁ%g S%"'"fl‘i‘é‘? a‘f‘é—? F'ét“u'f‘?é‘“f 3fith3a Hipgwrs 45
m nut es IntpRectiangrodile and [withahe Eogemtlre jakelayshae | BN, copol yner is recovered in
the classic and_ Exanpl e

AR End ofI i T?rﬁﬁet ﬁq/d?lbcﬁx M«L.r%?erpiu;e ofthé Ipixure IS é"c&aég‘:g 1% lzﬁ)a ner

nol di ng ¢ qpﬁ5|t|ons el ow wer e prepare
usi ng afESPFiAtEeNen 45rﬁ“k‘éﬁ‘es) PABLES mixregsHp Gdinthised ay at empbpune fght holrx 45A Ex.
B Ex. Criixutesl The.miRrurxis tidnkxoled, aABHeAIN CORMNERE fecovbAE if A A8 ¢ manner.

Comparative Examples A to C and Exampiles | to ¢

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

" TABLE !
Compositions (parts by weight)
EX.A Ex.B ExC Ex.! Ex.2 Ex3 Ex4
@SIASA copolymers

TAG63E 35 10 28 35 35 35 28
ASA - - 20 - - - 20
SAN copoivmer
SAN | N . - 65 . . .
SAN?2 - - - - 65 - -
SAN 3 - - - - - 65 52
SAN 3457 65 90 52 - - - -
TCan (%) 26.4 31.8 25638 34.1 32.15 3345 314
Adjuvants
Ethyiene bis stearamide wax 3 3 3 3 3 3 3
DHT4A* 0.05 0.05 0.05 0.05 005 0.05 6.05
MBTSF 0.7 0.7 0.7 0.7 0.7 0.7 0.7
PRINTEX 85 1 1 I i 1 1 l

* Perhaps replaced with 0.1 part by weight of MgO.



SAN copol ynmer 35 10 28 35 35 35 28 - - 20 - - - 20 sAN1 - - - 65 - - - SAN
20- - - -65-- SAN3 - - - - - 6552 SAN 3457 65 90 52 - - 4, - JC , r+
(%9 26.4 31.8 25.68 34.1 32.15 33.45 31.4 Adjuvants Ethyl enezbq §PE 2004
stearanm de wax DHT4A* MBTSF PRINTEX 85 3 3 3 3 3 3 3 0.05 0.05 0.05 0.05
0.05 0.05 0.05 0.7 0.7 0.7 0.7 0.70.70.7 111. 11 | 1* Perhaps
replaced with 0.1 part by weight of I\/gd 2 0 APR 2004 5 SAN t: SAN

co([))ol ynmer CAN = 46% intrinsic viscosity 0.60 SAN 2. SAN copol yner CAN =
43% SAN 3: SAN copol yner CAN = 45% intrinsic viscosity 0.73 SAN 3457: SAN
copol ymer CAN = 34% TAG 63E: ABS graft copol%rrer w th 12% by wei ght of-

acryl oni saNlie SAN copolymer Can = 46%. Intrinsic viscosity 0
SAN2: SAN copotymer Can = 43%
SAN 3: SAN copolymer Cay = 45%, intrinsic viscosity 0.73
SAN 3457: SAN copaiymer Can = 34%
TAG 63E: ABS graft copotymer with 12% by weight of acrylonitrile
{General Electric Plastics) 7
ASA: HRG 29350 GENERAL ELECTRICS PLASTICS (Can: 19% by weight)
DHT4A: Hydrotalcite
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
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

" dumbbell was covered during the test with 13 drops of a chemical agent over approximately
Jcm. _

The results obtained afier | 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.

. and the chemical resistance was considered to be poor;

- or the specimen was not broken and did not exhibit an incipient fractre, 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

stress or been subjected to the chemical agent.



(CGeneral Electric Plastics) ASA: HRG 29350 GENERAL ELECTRI CS PLASTI CS ( CAN:
19% by wei ght) DHT4A: Hydrotal cite MBTSF. TAG 63E-silicone oil masterbatch
1000 cPs (87113) PRINTEX 85: Carbon bl ack The conpositions i nZTakfRe 2004
underwent the tensile strength tests described bel ow which permtted
verification of the aggressiveness of chem cal agents vis-a-vis objects

nol ded from these conpositions To do this, the conpositions were nol ded
into | SO 527-type tensile speci nens unde® standard conditions for standard
grade ABS [at] 240C. Then four specinmens nol ded from each conposition
underwent tensile tests at increasing stress levels of 0.3% 0.5% O0.7%
and 1% The center portion of each specinen in the shape of a dunbbell was
covered duri L ngt dhgredse of 40t tﬁﬁnﬂﬁtdﬁ&h@fm@al@hﬁﬁldﬁﬂﬁe a&?g%bom{ﬁ{he break or th
appr oxi mak@hy 1. t 1 haur Ication 0

the stress V\erstrghgﬂ{'%as J@)ﬁs:ﬁ&é&l &a%q;nc% :ﬂ]ogl tgattt}be compoghion di gélnf; RAss Efﬁée%pem men
was broken on én‘f"é@t'mrfél'éﬁl 1ﬁéh%Pfﬁ'é§ﬂ¢metae@Cma|l pginpieuid tusaet deteminedfdr t he
chem cal epdsimppmtienwas consi dered to be poor; - or the specinen was not

br ok d di t fract whj ch th
Speci ren vas Gh‘@%mf&“ﬁ A BB ot Bt aiSofmiRaetomecte spent

The pr opé‘?‘i"’f was B‘ﬁh‘t’rﬁ o} pReldhielangatige pt breplsansiiensile neerigth Giues ngtehigird

el ongati on at The eskits ae pivenRoEdblE beld®d t hey were conpared with those of a
control that had not undergone any stress or been subjected to the

chem cal agent. 2 0 APR 2004 6



A decrease of 40% at the nost in the initial value of the elongation at
,the break or the tensile strength was considered to be an indication that
the conposition did not pass the test. The maxi num stress in thé fRegace
of a chem cal agent could thus be determ ned for each conposition. The
conposition was all the better or nore resistant to the chem cal agent
since the stress |evel was higher (1% and the elongation at break and
tensile strength val ues were higher. The results are given in Table |1
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The results in Table I show that the specimens molded from the compositions of the
invention have a chemical resistance superior to that of prior art compositions.




PENMNN GrvrilnO67Y Vp 41 N'SN N1I'1l n”*»Ql<r m{-! N
C, r-jan NP'1C NOO 2 0 APR 2004 8 The results in Table Il show that
t he speci mens nol ded fromthe conpositions of the invention RayepR 2004
chemi cal resistance superior to that of prior art conpositions. 2 0 APR
2004 9 CLAIM5S 1. Mol ding conposition conprising a mxture that consists of
at | east one ABS copolyner and/or at |east one ASA copol yner and an SAN
copol ymer, characterized in that the

CLAIMS

8 Molding composition comprising a mixture that consists of at least one ABS
copolymer and/or at least one ASA copolymer and an SAN copolymer, characterized in that the
SAN copolymer has an acrylonitrile concentration (Can) ranges from 43 to 47% by weight and is
present in the copolymer mixture in a quantity such that:

- the total acrylonitrile concentration (TCax) of the copolymer mixture is at least 30% by
weight in relation to the total weight of the copolymer mixture when the mixture does not
contain an ASA copolymer; and

- the total acrylonitrile concentration (TCan) 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 is 45% by weight.

3. Molding composition according to any of claims 1 or 2, 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.

4. Molding composition according to any of claims 1 to 3, 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.

5. Molding composition according to any of claims 1 to 4, characterized in that the ABS
and ASA copolymers have an acrylonifrile concentration of 10 to 20% by weight.

6. Molding composition according to any of claims 1 to 5, characterized in that it further
contains  adjuvants seclected from among antioxidants, intermal or external



SAN copol ynmer has an acrylonitrile concentration (Cnrr) ranges from43 to
47% by weight and is present in the copolyner mxture in a qugrqti hgzﬁd{ch
that: - the total acrylonitrile concentration (TCAN) of the copo 9 r

m xture is at least 30% by weight in relation to the total weight of the
copol ynmer m xture when the m xture does not contain an ASA copol yner; and
- the total acrylonitrile concentrationdTC,N) is at |east 28% by weight in
relation to the total weight of the copolymer m xture when at |east one-
ASA copol yner is present in the copolyner mxture. 2. Ml ding conposition
according to claim1, characterized in that the acrylonitrile

concent r dbrigints fpigrmratSANess Glovk yemrdants, #Bkaby apsitgV sibiliyblsdia@lis@apasd,t i on
accor di Ngnpa: AN e@imdhferiBind eQbndlr ﬁ%?&m;&zggﬁné{g that the mixture does
not contain an ASA [co] pol yner anJ the quantity of SAN copolynmers is such
that the total acrylonitrile concentration of the mxture is 31 to 35% by
wei ght. 4. Mol ding conposition according to any of clains | to 3,
characterized in that the mxture contains an ASA copol ynmer and the -
guantity of SAN copolymer is such that the total acrylonitrile
concentration is 30 to 35% by weight. 5. Ml ding conposition according to
any of clains 1 to 4, characterized in that the ABS and ASA copol yners
have an acrylonitrile concentration of 10 to 20% by wei ght. 6. Mol ding
conposition according to any of clains 1 to 5, characterized in that it
further contains adjuvants selected from anong anti oxi dants, internal or
external 2 0 APR 2004 10 lubricants, pignments, dyes, flane retardants,
antistatic agents, UV stabilizers, coupling agents, inpact strength

nodi fiers, and extenders and/or reinforcing fillers. -



