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TITLE. 
POLYOXYME'nlYLENE RESiN COMPosmoN 

BACKGRpiJNn 

The present invention relates t~>" polyoxymethylene (also referred 
s to herein as polyac~tal) resin compositio~ haVing improved weatherability. 

. Polyacetal resin is manufacture~.by polymerizing a mostly 
formaldehyde monomer or a formaldehyd~ trimer (trioxane.). Acetal 
homopolymer is a homopolymer of formal~hyde (for example, Delrin®, 
manufactured by the Du Pont Company) .. -Aeetal copolymer is obtained by 

l.O copolymerizing ethylene oxide with formaldehyde (for example, Duracon®, 
. manufactured by the Celanese Company). rQlyacetal is well known in the 

art. 

Polyoxymethylene resin, because·of its high mechanical strength, 
excellent abnision resistance, fatigue resis~ee, moldability, and the like, is 

·.···: .. ··· 

15 extensively used, for example, in electrical arid electronic applications, 
automotive applications, and precision ma~~ipe applications. · 

However, conventional polyoxyD:i~ibylene resin is deficient in that 
it may not exhibit sufficient weathering re~iSWice, for example, when it is 
exposed to sunlight for a long period of thri~~H"lbis deficiency in weathering 

2 o resistance occurs because the main chains stear the surface of the 
polyoxymethylene can be cleaved by light ~n~qy, thereby resulting in a 
phenomenon called "chalking". · "Chalking".~sults in the generation of a fine 
white powder on the surface of molded pti~ethylene articles. This 
"chalking" adver5ely affects the appearanc~~,~·well as the mechanical 

25 strength, of the molded article. As such, ifiS'desirous to enhance the 
weathering resistance of polyoxymetbylene compositions, especially when 
the end product is targete~ for automotive ext~rior and interior applications. 

Past attempts to improve upon the Wea.therability of 
polyoxymethylene compositions have included,for example, me of a 

3 o benzophenone or benzotriazole type Uv ~bsotber, incorporating such a UV 
absorber together with a hindered amine typejight stabilizer, and plating or 
painting the surface of a polyoxymethylene molded article. However, it has 

. . been found that incorporation of ·small aniounis of a UV apsorber or light 
stabilizer into thl! polyoxymethylene yields uruiatisfactory improvements in 

3 s the weatherability of the polyoxymethylene, w~ile incorporation of large •. ~ :· · . 
amounts of a UV absorber or light stabilizerd~teriorates the heat stability, 

~:.. ·.": . : 
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appearance, and mechanical strength 6t'the polyoxymethylene. Additives. 
such as cenain UV absorbers or light stibilizers. if not sufficiently 
compatible with the polyoxymethylen¢.~ graduaIJy bleed to the surface of the 
polroxymethylene in a process ciilled ;~loQming, which results in a less 

-~<·:"":· 

desirous composition. . > .·. 
Plating or painting a polyoxyll'i~thylene surface is inevitably 

disadvantageous in terms of operabili#' and manufacturing costs in that 
additional technology is needed to improve the wettability of the 

: ..... :. 
polyoxymethylene surface. :·· 

The prior an methods for unpToving weatherability involve 
blending a bettc;r weathering general·puJPose polymer, such as a 
polymethacrylate ester. into polyoxymethylene (Japanese Patent Application 
Publication Kokai 1-138258, .Kokai 2-294352. and Kokai 2-180951). 
However, the resultant compositions te,Dd to suffer from difficulties in 
maintaining the dispersion of the polymetllyl methacrylate ester in a stable 
and uniform manner. Such difficulties;taricause nonuniform surface 
degradation of a polyoxyn'iethylene m~lded article, said surface degradation 
depending upon the shape of the moldecfamcle subjected .to the weathering 

. test, and the like. 

. Thus, the present invention is~d· at providing a· 
polyoxymethylene composition which eJdllbits excellent weatherability 
without.~gnificantly adversely affecting.the inherent properties (such as 
mechanical properties, abrasion-wear cltara.cteristics. fatigue characteristics. 
·and moldability) of the polyoxyDiethylene. It is further aimed at providing a 
polyoxymeihylene composition having uniform weatherability which can be 
used in interior and exterior parts without any plating or painting treatment 
thereof. 

The above objectives were met by incorporating into a 
polyoxymethylene resin~ UV absorber ~d(or hi~dered amine light 
stabilizer together with a graft copolymer containing epoxy-containing 
olefinic monomer units and/or a polymer c0ntaining oxazolyl groups. 

DETAILED DESCRIPTION OF DIE INVENTION 

The present invention relates to a polyoxymethylene composition 
consisting essentially of (a) a polyoxymethylene, (b) a polymer selected from 
(b)(l) graft copolymers containing epoxy-containing olefin monomer units. 

':..:. 

··--------·---·-~·-----· ~---· ··----·--- -
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(b)(2) a polymer captaining o~azolyl group~~_;'~nd (b)(3) mixtures of (b)(l) 
and-(b)(2), and (c) a UV absorber and/oi{h~dered amine light stabilizer. 

The cQmponent (a) polyoxymeth~l~ne resin used in the 
composition of this invention is a polyme(mhlnly composed of oxymethylene 

s · (-CH20-) S\rllctural units. It may be an ~C?thylene. homopolymer or 
copolymer, terpolymer, or block copolyme(~ntaining small amounts of 
structural units other than oxym~thylene groups. It can be a linear, 
branched, or crosslinked molecular strucbir~:~ The polyoxymethylene resin 
to which this invention is applicable geneianY has a number average 

10 molecular weight of 10,000-100,000, pref~i1j_~ly 20,000-90,0oo, more 
preferably 25,000-70,000. 

The component (b) polymer us~djp the compositions of the 
present invention is selected from (b)(t)·~/~~ copolymer eontaining epoxy­
containing olefinic monomer units, (b )(2) -~ ~olymer containing oxazolyl 

15 groups, and (b)(3) mixtures thereof. 
The eomponent (b)(l) graft cop~lymer containing epoxy­

containing olefinic monomer units used b:i"tlli"s invention are preferably 
ep<>Xy-conlaimng olefinic copolymers graft~chvith vinyl· polymers. 

· · Specific examples of the epoxy-Jbritaining olefinic copolymers 
2 o include ethyl~ne~glycidyl acrylate ("EGA") copolymers, ethyl~ne-glycidyl 

methacrylate ("EGMA ") copolymers, propYlene-glycidyl methacrylate 
("PGMA j copolymers, and the like.· The glyddyl methacrylate ("G_M") or 
glycidyl acrylate ("GA") content in these c0polymers is preferably 
1-40 weight percent. most preferably l0-30:weight percent. 

25 Vinyl polymers graft-polyme~~f"onto the above epoxy-
containing olefinic copolymers include po)ymethyl methacrylate, polyethyl 
acrylate, polybutyl acrylate, polyacryloDittue, :polystyrene. acrylonitrile­
styrene copolymer, butyl acrylate-methyl methacrylate copolymers, and the 
like. 

3 o From among the graft copolym~rs ~omprising the above · 
components, it is particularly preferred tQ use an ethylene-glycidyl 

methacrylate copolymer, graft polymerized with polymethyl methaaylate. 
In the component (b )( 1) gtaft copolymer of the present inve11tion. 

the preferred ratio of the epoxy-containing olefinic copolymer units to the 
3 5 vinyl polymer units is about 80/20% by weig~t - 40/60% by weight. The 

melt index (ns K 7210) ~f the graft copolyme! is preferably about 0.1-20 . 
. ·. 
;····· 

------····----~~--------------···--·---·---- --·----· -·--



, ..... ..i .. 
4 

more particularly about 0.5-10. The'gtaj't copolymer can be prepared by 
techniques readily available to thoseskrued in the art. 

_ The component ·(b )(2) po•Yuiers containing oxazolyl groups used 
in the present inventiol,l are vinyl p_olylners containing oxazolyl-containing 

5 olefinic monomer units, such as 2.;.vihyl~2~azoline-styrene copolymers, 
2-~yl-2-oUzoline-methyl methacrylate copolymers, 2-vinyl-2-oxazoline­
acrylonitrile-styrene copolyme~ and thelike. The content of the oxazolyl­
containing olefinic monomer units in tli~e copolymers is preferably about 
0.1-30%, more particularly about 5-20%~ The molecular weight of these 

10 copolymers in terms of a number avei1t~e molecular weight is preferably 
about 30,000-200,000, more particularly about 50,000-100,000. 

The composition of this inyenrloil permits using either graft 

copolymers containing epoxy-containirtg ~lefinic monomer units or polymers 

containing oxazolyl groups or both. · .· ...... ·. 
15 The component (c) UV ~bsori)ers and hindered. amine light 

stabilizers used in the compositions of-~ invention are described below. 
The UV absorbers which ~-be used include benzotriazole • 

. ·.·' 

benzop~enone, aromatic.ben2oate, cyanoacrylate, and oxalic acid anilide 
types, and .the like. . . . 

2 o Such UV absorbers include/for example, 2-(2'-hydroxy-5 ' - . 
methylphenyl)-benzotriazole, 2-(2' -hydraxy-3' ,S '-di-t~butylphenyl) . 
·benzotriazole, 2-(l' -hydroxy-3 ',S '-di-isci&Jriy1phenyl)benzotriazole, 
2-(2 '-hydroxy-3 '.,5 '-bis(alpba,alpha:dilDenthylbenzyl)phenyl)benzotriazole. 
2-(2' -hydroxy-4·• -o~xyphenyl)bettzotrlaZole, 2;4-dihydroxybenzophenone. 

25 2-hydroxy-4-methoxybenzophenone, 21hydr0xy-4-oc:toxybenzophenone, 
2-hydroxy-4-dodecyloxybenzophenone, 2,2'-dihydre>Xy-4-
methoxybenzophenone, 2,2'-dihydroxy-4,4 '.;.cfimethox.ybenzophenone, 
2-bydroxy-4-methoxy-5-sulfobenzophenone~ 2-bydroxy-4-oxybenzyl­
benzophenone, p-t-butylpheilyl salicyl•te, p-octylphenyl salicylate, 

Jo 2-ethylhexyl-2-cyano-3,3 '-diphenylacrylate, ~thyl-2-cyano-3,3 '-diphenyl­
acrylate, N-(2-ethylphenyl)-N' -(2-ethoxy-5-t~butylphenoxy) oxali acid 

diamide, N-(2-ethylphenyl)-N' :-(2-ethoxyphenyl)oxalic acid <$iamide, and the 

like. From among these UV absorbers_, a b~nzotriazole ~e is panicularly 
preferred. 

35 
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The preferred amount of the: Uy absorber added per 100 parts by 
weight of the polyoxymethyle~e resin is)ri)he range 0.1-10 parts by weight, 

more particularly from 0.15-1.5 parts by\.\'~ight. 
The hindered amine light stabilk:ers used in this invention are 

s preferably hindered amine type light sta'.biljzers, such as 4-acetoxy-2,2,6, 

6-tetraniethylpiperidine, 4-stearoyloxy-2,2,~,6-tetrametbylpiperidine, 
4-acryloxy-Zz6,6-tetramethyl-piperidin~~:~~methoxy-2,2,6, 
6-tetramethylpiperidine, 4-benzoyloxy-i;i,6:6-tetramethylpiperidine, 

4-cyclohexyloxy-2,2,6,6-tetramethylpipendme, 4-phenoxy-2,2,6, 

1 o 6-tetramethylpiperdine, 4-benzyloxy .. zZ6,~tetramethylpiperidine, 
4-(phenylcarbamoyloxy)-2,2,6,6-tetram~#i)'Ipiperidine, bis(2,2,6, . 

6-tetramethyl-4-piperidyl)oxalate, bis(2.Z6!6-tetramethyl-4-

piperidyl)malonate, bis(2,2,6.6-tetrameihyli4-piperidyl)adipate, bis(2,2,6. 
. .:.-::·;. .. 

6-tetramethyl-4-piperidyl)sebacate, bis( l,2,Z6,6-pentamethyl-

1s piperidyl)sebacate, bis(2,2,6,6-tetramethyl_~-piperidyl)terephtbalate, 
1,2-bis(2,2,6,6-tetramethyl-4-piperidylox}r)e~ane, 1,2-bis(2,2,2,6-tetramethyl-

4-piperidyl)hexamethylene-1,6-dicarbmiilte, bis(l-methyl-2,2,6, 

6-tettamethyl-4-piperidyl)adipate, tris(U6~§-tetramethyl-
4-piperidyl)benzene-1,3,5-tricarboxylate:;aii~ the like. 

2 o . ·The preferred amount of-the Jiglit stabilizer added per- 100 pans 

by weight of polyoxymethylene resin is in. th~ range of 0.1-10 parts by weight. 

preferably from 0.15-1.5 parts by weight.< .{ .. 

The UV absorber and hindered.lmine light stabilizer may be 

added singly or in a mixture of two ore m<>r~, preferably using both a UV 

2 s absorber and a hindered amine light sta6~er for synergistically improved 

weathering resistance. . .. · 
The general amounts of the components in the polyoxymethylene 

resin composition of the presen' invention ·are as follows: 
0.1-30% by weight of the component (b)polymer and 0.01-5% by weight of 

30 the component (c) absorber/stabilizer, with said weight percent being based 

upon 100 parts by weight of the c6mponent (a) polyoxymethylene. However. 

it is noted that the amount of the component (b) graft copolymer or 

oxazolyl-group polymer may be outside of the range given above, depending 

upon the number of moles of epoxy or oxazolyl groups per unit weight of 

35 said component (b) graft copolymer or o~azolyl-containing_polymer, 

respectively. 
:' :: ~ 

-·- ----·-·------.;~:::.: ·~--· ·----··--
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The polyoxymethylene resil;l ¢ompositions of this invention, 
depending upon the applications and obj~ives for providing needed 
properties, may incorporate, within tbcf ~8nge of not adverseiy affecting the 

objective pf this invention, known additives sucb as heat stabilizersi 
5 lubricants, nucieating agentS, mold rel~Ue<agents, antistatic agents, surface 

active. agents, inorganic fillers, and a varl~tY of dyes and pigments. 
· The polyoxymethylene resiD ~In.positions of this invention can be 

. readily prepared by processes known~ th~ art, such ·as, for example, 
thoroughly _and uniformly mixing the c0~onents, followed by further mixing 

lo and extruding from a single screw or~~ extruder to generate pellets. 
Molded articles ~om the coiriposition of this invention can be 

prepared by subjecting the resultant co~J'K?sitions as above to conventional 
molding methods, such as, for example·,:.~~j~ction molding, extrusion, 
compression molding, and the mre. 

15 · The polyoxymetbylene resin ~~positions of this invention can be 
favorably used in molded articles in evefy.area which· r~quires weathering 
resistance~ especially as in automotive hlterlor and.exterior parts, electrical 
appliances, office madllnes,· and the· like~: Since the compositions are 
excellent i:»- we~thetjng resistance, shap~d articles which heretofore required 

2 o a surface treatment such as painting. or P,I8.ting or the like, no longer require 
any surfaee treatment. · . 

25 

30 

35 

The present invention is furth~t ·aescribed by the following 
Examples and Con~ol ExanipleS, but .th~>Sf:Ope of this invention is not 
limited ·to these Examples. 

TestMet~ds 
The methods of evaluating weatherability, measuring mechanical 

properties, and evaluating ~eat stability'used)n the Examples and Control 
Examples are described below. ,· '._: 

EDluatiou of Weatber3bility 
A test piece (75 cm x 125 cm 'x 8mih) was tested in a Sunshine 

weatherometer (Suga Shikenki Compai;ty) bj~osing it to carbon arc light 

for 1,000 hours under conditions of a ,bl~ck panel temperature of 83°C and 
distilled water spray/drying cycles (18mmute/112 minute cycles), so as to 
permit observing the way chalking an(j ~azing occurred and to measure any 
change in the color phase after 1,000 holirs.;._ 

••• ·----------· w -~-- "•- A----
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Color differential (dB) was m~ed a Hunter-Lab Calorimeter 
(D25M/D25-9) by method IlSZ8729. . :,, : 

Measurement of Mecbapj~l Properties 
Test pieces were tested for meCfullncal properties according to the 

s following methods: ASTM-0638 for tenSil~'strength and elo~gation at the 
break, ASTM-0790 for flexural modulus, ahx(ASTM-0256 for notched lzod 
impact values. 

Eyaluation of HeaiStabilitY 
A 2 g pellet sample was placed ill a beat resistant glass tube and 

10 heated for 30 minutes at 2S<rC under a nifro.en blanket. The loss of weight 
resulting from the decomposition of the p0l)'oxymethylene was measured 
and the ratio· (T), described below, was rc:Pc>rted as percent by weight. T 
was used as a meas1lre for the heat stabiljtyof a polyoxyMethylene resin 
composition. 

15 T = lOOx (W1 - Wl>/Jl1 
W1 =Original Wei8ht(g) 
W2 = Weight Afterlf~at Treatment (g) 

Compone~S 
The .following componen~ we.f~· ~ed in the Examples aiid 

; .. ~ .... · .. 

2 o Control E.Xamples: . 
Polyoxymetbylene (a): an oxymethylene 'horiiopolymer ba~g a melt index 

of 6.2 g/10 minut~~d contajning 0.3 weight 
percent antioxidap.t; O.S weight percent thermal · 
stabilizer. and 0.5 'weiSht percent lubricant; 

2 5 Carbon black: a melt mix of 33 parts by wei~t of ~bon black and 67 parts 
by weight of polyethylene;(: ·· ·. ·•· · 

Polynler Additives: " .· 

Xl: An e~ylene-glycidyl methacryl~te copolymer (EGMA) grafted 
with acrylonitrile-styrene copolymer (AS) (glycidyl methacrylate 

30 content 10.S%, EGMA/AS. = '70/30, NipPon Yushi K.K.; 
tradename: "Modeipar 4400");: <:, 

X2: An ethylene-glycidyl methacryli,it~ copolymer (EGMA) grafted 
with polymethyl methacryl~te (PMMA) (glycidyl methacrylate 
content 10;5%, EGMA/PMMJ\_ = 70/30, Nippon Yushi K.K.; 

3 5 tradename: "Modeipar 4200");':; 
.::_,:·· 

--- ---------- - ------ - -
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A styrene-glycidyl methacrY~~~e copolymer grafted with an 
acrylonitrile-styrene copolYfu~r; 
A 2-yinyl-2-oxazoline-methyl. i:nethacrylate copolymer (2-vinyl- · 
2-oxazoline content 5%; N~pJ>On $hokubai K.K.; tradename: 
"RPMlOOS"); ..... ·· . 

XS: A 2-vinyl-2-oxazoline-acrylomtrile-styrene copolymer (2-vinyl-
2-oxazoline content 5%, NiJ'p6n Shokubai K.K.; tradename: 

Yl: 

Y2: 

Y3: 

Y4: 

YS: 

"RAS 1005"); 
An acrylonitrile-styrene cop~lymer (Mitsui Toatsu Kagaku; 
tradename: "Nartak 120P");• · · ... 

A polymetbyl methacrylate.:.(pu Pont. Company; tradename: 
"Elvacite 2013"); · 

. A polymethyl methacrylate (Jjll Pont Company; tradename: 
"Elvacite 2016"); 
A linear low density polyethylene (LIDPE) grafted with 
· polymethyl methacrylate (fMMA) (UDPE/PMMA = 70/30; 
Nippon Yushi K.K.; tradenaln~: "Modeipar 1200"); 
An ethylene-vinyl acetate ci>p(>lymer (EV Ac) grafted with an 
acrylonitrile-styrene ·copolyJ.ri.~r '(AS) (EV Ac/ AS = 70/30; 
Nippon Yushi K.K.; trade~~; ·"Modeipar A6400") 

Examplel .... 

A mixture of 11.85 kg of po1YoxYinethylene homopolymer (a), 36 g 

of a UV absorber (Oba Geigy Company, tradename '7in~vin 234"), 36 g of 
a light stabilizer (Ciba Geigy Company, ~ename '7inuvin 622"), 72 g of 

2s· carbon black, and 600 g ofpC>lym~r addi~Xl was mixed in· a Henshel 
:miXer and melt mixed in a 35 mm twin\screw ~ruder to give a 
polyo:xymethylene resin composition in pellet form. Dumbbell test pieces 
and slabs were molded from these pellets bY an injection molding machine 

h ' 

for use in evaluating the weathering re~iswice and other propenies. Table 1 

3 o lists .the results of the evaluation of weatherlng resistance. Table 2 lists the 
mechanical properties and heat stabilitY. · :/ 

The composition of Exampl~ · 1 sh~wed no crazing on .the surface 
after 1.000 hour exposure to a carbon ate.irradiation. It was only after about 
800 hours of irradiation when chalking-m w~ich the surface became 

3 s whitened was significantly visible. Hea(stab,'ility was also good and 

··---·--·-------~- ·----·-··--·~------·-·----··--------
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mechanical propenies were only slightly· Jpw~r than for a polyoxyme~hylene 

homopolymer. 

Eumple2 
Example 1 was repeated excep(f<>i: replacing the polymer additive 

s . Xl used in Exarople 1 with X2 to prepar~:,~polyoxymethylene resin 

composition from which test pieces were,prepared in a manner similar to 

that of Example 1 for evaluating the weaJbe~g resist~ce and other 

properties. ·T&blF 1 lists the results of tbe;ev;tluation of weathering 

resistance. Table 2 lists the mechanical ptopenies and heat stability. 

1 o There was no surface crazing of chanang after a 1,000-hour 

. exposure. to a carbon arc irradiation, witb'!U.ttber improvement in 
weatherability compared to Example 1. th~'eolor differential was only 1.8 

even "after 1,000 hours of irradiation with;~s~ntially no change in color. The 

properties of polyoxymethylene were sati$fadorily maintained as in the case . 
is ofpxample 1 for mechanical properties ~~;~t stability. 

20 

25 

30· 

35 

Eumples3-S 

Example 2 was repeated excepffoi::replacing the polymer additive 

X2 with p<>lymer additives X3, X4, and x5 to.prepare polyoxymethyle~e 
resin compositions which we~e used to m~a.sUre weathering resistance,· 

mechanical pro~enies, and heat stability,_ is:iii the case of Example 2. These 

data are shoWn in Tables 1 and ,2. All the,,:C,Oznpo~tions showe4 excellent 

weathering resistance and exhibited good nie@anical properties and heat 
.,;· .. · ... · 

stability. 

Control Eumple 1 
..:':. 

Example 1 was repeated to prepare,· a polyoxymethylene resin 

composition ~cept for not adding any ofithe polymer additives, UV 

absorbers, or light stab~rs. The test pieces from this composition were 

used to ~uate weathering resistance arid other properties, as in the case of 

Examples 1-5. Table 3 lists the results of'meam,rlng the weathering 

resistance; Table 4 shows the mechanicalProP~nies and heat stability. 
The composition of Control E,[ample 1 containing no UV 

absorber. light stabilizer, or polymer addi.tive s~owed considerably inferior 

weathering resistance, giving crazing and 'chalking oil the surface within one 
short hour of carbon arc irradiation. 

·.·:·. 

··-····--·-------~·:' :;.~~ --------····· ····--· ---------·····-
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Control Epmple 2 >:(>. 
A polyoxymethylene resin composition was prepared by adding to 

the composition of Coiurol Example i, 36 g of a UV absorber (Ciba Geigy 
Company, tradename, 'Tinuvin 234") and 36 g of a light stabilizer (Ciba 

s ·Geigy Company, tradename, 'Tinuvitl 622"). Test pieces were obtained from 
the composition in a manner.similar. to that of Example 1 to evaluate 
weathering resistance and other ptopemes .. I&ble.3 ·lists the. results of 
·evaluating weathering resistance; ~dTahlt 4 shows the mechanical 
propenies and heat stability. W~erability substantially improved 

10 compared to Control Example 1, but •tiier~:\ws significant discoloration after 
1,000 hours of long-term irradiation. ·· ·: · .·.· 

Control Epmples 3-7 · :·.·:. 
. . .. 

Polyoxymethylene resin co.-nposition were prepared by adding 
600 g each of the polymer additives, Yi, Y~ and Y3, respectjvely, to the 

is composition of Control E.xam°ple 1. The test pieces prepared from these 
compositions in a m8nner simil;µ- to that of Example 1 were tested for 
weathering resistance and other properdes~·tabJe 3 lists ·the results of 

. evaluating the weathering resistance; Table 4 shows the mechanical 

properti~s ~d heat S1-bilitY~ .. . ... 
2 o . Adding an acrylonitrile-styrene Chpo1ymer (Control Examp~ 3) 

was effective for suppressing chalking or cn&e-formation at the initial period 
of irradiation, but there was substantiafwhltening after 1,000 hours of 
irradiation. 

Incorporation of polymeihylnietbacrylate as a polymer additive 
2 s (Control Exanjples 4 and .S) exhibited subStal:ltial improvement in 

weathering resistance, slowing ihe time for dlalking or craze formation, but 
these compositions were deficient in thtt the 'way challcing occurred was 
nonuniform on the test piece surfaces ~d the,,composition exhibited a 
rather substantial decreased in heat stabilitY~ 

30 

·:· :c 

"":',. 

35 
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Example Polyoxy- Polymer 
Addjtive No. • 

1 (a) Xl 

2 (a) X2 

3 (a) X3 

4 (a) X4 

s (a) XS 

Example Heat 
Ng. SllbililY 

1 0.19 

2 0.56 

3 0.58 

4 0.64 

s 0.22 

11 

TADLEl 
··:':.:-: 

.. ·· 

UV 1.ilhf ... . . Stabiliier: 
Chalkin .& 

(bcl 
Craze 

Formation 

Color 
Differen 
tja! CdE> 

; • '.> ..• 

Tinuvin• T"mavm•;: > soo 
234 622 . 

None 8.9 

TinuWi• T'uiuvin4D > 1000 None 1.8 
234 622' . 

T"muvin• TinUVin• > 800 ·None 9.7 
·234 622 

Tmuvin• Tinuvin• > 1000 None 5.4 
234· 6lf 

Tmuvin• Tun.win4D >"1000 None "3.6 
234 622) 

TABLE2 · 

Tcasilc Elonptioii at Flexural lzod Impact 
Strcngf:h theB~~ Modulus Value 
(kg/~2l 151 (Jsr;lcm) £k1&mlmt) 

·.: .. 

672 22.s· 27,300 4.8 ... 
·-

610 27.f: 27,300 4.9 
~- ... 

701 16.8.···:· 21,200 4.6 
·:::_:·.:,:;. 

693 24.S.•· ... 30,100 5.1 
:~ . :: .·. 

688. 21~·-·. 29..800 5.8 
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Control ::' ·.·· Craze Color 
Example Polyoxy- Polymer UV ,>:LJ.sht Chalking Formatio1 Differcn 

.t& 
. 

Addili5 Abaar:bGr Sllb.ilir&r .£br) .!ht) &ial (d&l 
··'· 

C1 (a) None None .. .'~one 200 350 33.9 

C2 (a) NOJ1e Tmuvin• Tmuvin.• 400 ·SOP 11.5 
234. :,m 

C3 (a) Yl TmuWi• ..'finuvin• 500 800 2.8.6-
234 622 

C4 (a) Y2 Tinuvin• ... TiJa11Vin• 700 None 15.S 
234 .. 622 

cs (a) Y3 Tinuvin• Tinuvin• 400 None 30.0 
234 . 622 

C6 (a) Y4 Tmuvin• tmuvin• 500 800 29.S 
234 622 

C7 (a) Y5 Tinuvin• Tin • • 
·. UWll 400 600 2.6.4 

234 622 

TABL§·4 

Coiltrol Teilsilc ·?~tion Flexut'al liodlmpact 
~pie He.at Str .. h ·'atthc MOdulus Value 
~ Stability (kgjcm2) )h;ak C'i) (kg/cm) CQ.cm/cm) 

: .. :::; 

Cl 0.08 698 .· ;·:· 35.0 28,300 S.6 .. 
. . ..:. 

C2 . 0.12 112 ::'!": 31.5 31,200 6.2 

C3 0.17 655· 
. ~ ;; :. ~ 

'.13.9 31.300 S.8 
. ·"! 

C4- 1.90 685 <· 33.S 29,400 5.6 

cs 1.51 664 ;: )7.8 2.8,600 5.2 

C6 1.26 646 32.s 7.8,300 6.2 

c:7 1.68 648 .<·~.6 29.200 6.0 

------------- --·-·· 
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CLAIM$:. 

1. A composition consisting e&s'e#tially of 
'<: :: . 

(a) ·a polyoxymethylene, .·· . 
(b) 0.1-30 weight percent (>,{~polymer selected from 

(b)(l) a grafted copol~r .containing epoxy-containing 
olefinic mononietUmts, 

(b )(2) a polymer cont~;n;i,g oxazolyl groups, and 
(b)(3) mixtures of (b)(i)iud (b)(2), and 

· (c) 0.01-5 weight.percenttif:~,~mpound selected from UV 

absorbers, hindered abti~eJight stabilizers; and mixtures 
.. · .. 

thereof, 
with the weight percent ranges being base4 upon 100 pans by weight of the 
polyoxymethylene. 

2. The composition of Caim f,.'ll~erein the component (a) 
15 polyoxymethylene is a homopolymer. 

3. The compositi~n of claim ·rwherein the compo~ent (a) 
. . :-_,_.· 

polyoxymethylene is a copolymer. 
4. The composition of Claim t,;wperein the component (b )(1) 

polyme:r is an epoxy-containing olefinic cOPQlynier grafted with a vinyl 
20 polymer. 

5. The composition of Oaim 4°.W~~rein the epoxy-containing 
olefinic copolymeriS selected from ethyle~~-~lycidyl acrylate copolymers. 
ethylene-glycidyl methacrylate copolymers,·:and propylene-glycidyl 

.·<···=:. : 
methacrylate copolymers. . .. · . 

25 6. The composition of.Oaim~\V~erein the vinyl.polymer is 
selected from polymethyl methacrylate, polyethyl acrylate, polybutyl 
acrylate, polyacrylonitrile, polystyrene, acr)'lohltrile-styrene copolymer, and 

· butyl acrylate-methyl methacrylate. > · ; .\ 
7. The composition of Oaim 1 :~herein the component (b )(2) 

3 o polymer is a vinyl polymer containing oxazolyl-containing olefinic monomer 
units. 

8. The composition of Claim ? wh~rein the component (b )(2) is 
selected from 2-vinyl-2-oxazoline-styrene copolymers, 2-vinyl-2-oxazoline­
methyl methacrylate copolymers, and 2-vinyt-:Z-oxazoline-acrylonitrile-

3 s styrene copolymers. 
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9. The composition of Clahfrl further consisting essentially of at 
· 1east one of heat stabbts, lubric:B:D~ nucleating agents, mold release 
agents, antistatic agents, Surface active agents, inorganic fillers, dyes, and 

pigments. ·< 

·,· . .... . 
. ··. <:~ 

-~; .. 

.:: ;_·. 
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