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Abstract: The conposition conprises a mxture of at |east one ABS and/or -
ASa copol yner and an SAN copol ynmer having an acrylonitrile concentration
of at |least 43% by weight, and the quantity of SAN copolyner in the m xture
I's such that the total a crylonitrile concentration in the mxture is at

| east 30% by wei ght when the m xture contains only an ABS copol yner and at

| east 28% when the m xture cotains an ASA copol ynmer al one or conbined with
an ABS copol yner. Application to the manufacture of

Composition of ABS and/or ASA Copolymers and SAN Copolymers With High Chemical
Resistance

The present invention relates, in general, to molding composittons with a base of an
acrylommlc butadiene styrene copolymer (ABS copolymer) and/or acrylomtnle 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
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
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acrylonitrile styrene butyl acrylate copolyner (ASA copolyner) and a
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mechani € properties of the nolded pieces. According to the invention, a
nol di ng conpRYite Pyipusly, the SANS eereliernmarosding tostherinyventiom cap ke 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.
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%

ped

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.
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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 acrylomtnle 100 parts by
weight of water, 0.1 part by weight of polyvinyl alcohol, 0.56 part by weight of TDM. 0.028 part




order of 12% by weight. In the conpositions according to the invention, ABS
or ASA copolyners having acrylonitrile concentrations of appr.,oxi mtely 10
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art can easily determne the quantity of SAN copol ynmers necessary to
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conposition. However, the conpositions according to the invention wll
generally contain 30 to-70% by weight, [and] preferably 30 to 50% by
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wei ght of BCUP, and 0. 04 part by wei ght of DIBP are mxed in a reactor, and
the tenperature of the mxture is TAdHdaked to 120C. After the m xture has
been nmintained at 120C f or CithpaiiibdsQparts¥ Wwalghty by wei ght of styrene are

addedover4hoursw|thaE,1: NedHy B Ex.C Ex.! Ex 2 Ex.3 Ex 4

ABS/ASA 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.
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of the styrene addition, the tenperatﬂ?e of thé nixtﬁre }slﬁgc el to
140C (generally over 45 mnutes), and the mxture is naintalﬁégigg Wat
tenperature for 3 hours 45 mnutes. The m xture is then cool ed, and the
SAN copol ynmer is recovered in the clas§§c manner. Conparative Exanples A
to C and Exanples | to e The nolding conpositions in Table | bel ow were
prepared in the classic.manner using an internal mxer. TABLE
Conmpositions (parts by weight) Ex. A Ex. B Ex. C Ex. 1 Ex. 2 Ex. 3 Ex. 4
ABS/ ASA copol yners TAG 63E ASA SAN copol e 35 10 28 35 35 35 28 - - 20
- - - 20SBMN 1 - -SAN cgmiymerCan = Gfinginsic viscosity 05 .. AN 3 - - - - . 65 52
SAN 3457 s8R290 52 sanNcopolymerKln#3% (99 26.4 31.8 25.68 34.1 32.15 33.45 31. 4

Adj uvant t hyl e qara ) ~ NBTSF
33 00 AB§05 0. 0 cjo%)gﬁng Cu—ﬁgqg%trg@%éscwéﬁ S PRI NTEX 85 3 3 3 3 3
AN copoiymer m—

TAG 63E: ABS graft copotymer with 12% by weight of acrylonitrile
{General Electric Plastics)
ASA: HRG 29350 GENERAL ELECTRICS PLASTlCS {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.
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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.
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t hat the specinens nolded fromthe conpositions of the inventipnpRaie a
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 SAN copolynmer has an acrylonitrile
concentration (Cnrr) ranges from 43 t@{g&gby weight and is present in the
copolynmer m xture in a quantity such :

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



- the total acrylonitrile concentration (TCAN) of the copol yner m xture is
at least 30% by weight inrelation to the total weight of thezgpﬁp%ﬁ@ﬁr

m xture when the m xture does not contain an ASA copol yrmer; and -

total acrylonitrile concentration (TC,N) is at |east 28% by weight in
relation to the total weight of the copolynmer m xture when at |east one
ASA copol ynmer is present in the copol yfrer m xture. 2. Ml ding conpositio
according to claim1, characterized in that the acrylonitrile -
concentration of the SAN copol ymer is 45% by weight. 3. Mol ding conposition
according to any of clainms | or 2, characterized in that the mxture does
not cont dibrczs. Agmdntoldyed, Yiame resadiabiscargisarit iapsntaf UBANbIRPR| yowplisg bgersd/Ch -
that thempai alendmiddir lahd xR REMNOR i ftil'ﬂa?s.m Xture is 31 to 35% by
wei ght. 4. Mdl ding conposition according to aﬁ§ of claims I to 3,
characterized in that the m xture contains an ASA copol yner and the
quantity of SAN copolyner is such that -the total acrylonitrile
concentration is 30 to 35% by weight. 5. Ml ding conmposition 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 weight. 6. Ml ding
conposition according to any of clains 1 to 5, characterized in that it
further contains adjuvants sel ected from anong anti oxi dants, internal or
external 2 0 APR 2004 10 | ubricants, pignents, dyes, flane retardants,
antistatic agents, UV stabilizers, coupling agents, inpact strength

nodi fiers, and extenders and/or reinforcing fillers.





