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2226042 RADI ATI ON- CURABLE RESI N COVPCSI TI ON Thi s invention:

rel at es

generally to a resin conposition hardenabl e by irradi a®) g L ner gy
radi ation and, nore specifically to a resin corrpomhgggz)an%
pfuggi ng through hol es of a netal-plated 5 board in nanufacturing printed
Wi ri.ng boards. Recent devel opnents in the electronics industry dema

printed wiring boards having a high cirzruit density. Thus,
boards provided with mnrlng patterns on both S|des thereof
increasingly used. D) A0C8 BIRABLE NR P
bot h-sides wiring boards |ncludes t he steps of : drilling

board to forma nul ti ICII of, throu
of the board and on i ?E&?ﬁ Y%ﬂ'gﬁ?dﬁﬁhgrggihong

printed \‘xr%«r ng
are now 10

or punchi ng a
on both sides

5?§bﬁ|ng t he

t hr ough- hobempmaﬂtxnneﬂd@den&hﬂeﬂﬁx&irfaduatﬁonngfohlghrdnergg the resin

i thi i ¢ hewhBiaudn WaldS mdll Wdy PLoSRIY! £Y BOF0a BHT CaRESs DL bRe ot

pl ated board to renove deposit her'eon, scre

posi tive pabliEakdentar Aluggdng -threngh-holeasefta metahgpla e¢e5|st
patterns, pbaitandn hrfRRAAS TR Fhrirtvéed Miih@nb@&t&léc et chi ng I'i quid,

and renoving the resist tt S and the | u resin using,a_2-3% aqueous
sodi um hydr oxi de sol & 9§$ 'é%a cé%téﬁ?tﬁ}%ﬁbﬁ°hb?§slP§“§Eﬁ¥raIIy
25 . perf or detaas fpalilnhesi w1ﬂlnguhﬁﬂrﬂsnh&n&ﬂgnabhhghesincu$tf|rst appl i ed

to the boagdnRy +Bans nfyg f %r:ﬁ‘i@é% |$ir %%oaf&’%héf%\trfd

t hr ough- hol es., Excess resin on e surface o oar

'%ﬁgn renoved

by a squeeHéElaﬁdPFﬁ§QNﬂﬁquﬂhRﬁﬂﬂﬁ4¢?§rﬁh%¥ﬁ%ﬁghrﬁom@% |s heat- 30
t r eat exio or ih¥reaedingd yf Userf.f eCclony walll Nendvin ié Eied nﬂorTﬂQer esul ting

board is tgﬁogig\% g 9 Y aﬁl%rc%d%otq'}/- é‘g v?.{rflng%oarg :r.ncludgseléhsander to(

renove the

steps of: dr1111ng or punching a board to form a

multiplicity of through-holes, plating copper on both
_ sides of the board and on inside walls of the through-
15 holes, plugging the through-holes with an alkali-soluble
resin, curing or hardening the resin within the through-

holes, abrading or sanding both surfaces of the metal-
plated board to remove deposits of the resin thereon,
screen printing positive patterns with an alkali-soluble

20 resist, curing the resist patterns, etching the

exposed

metal layer with an acidic etching liquid, and removing

the resist patterns and the plugged resin using
agueous sodium hydroxide solution.

a 2-3%

The plugging of the through-holes is generally
25 performed as follows. A curable or hardenable resin is

first applied to the board by means of, for example, a

roll coater to plug the through-holes. Excess resin on

the surface of the board is then removed by a squeegee

and the resin plugged in the through-holes is heat-

30

35

trgatéd or UV-treated for effecting curing or hardening.
The resultihg board is then sanded or abraded by means of
a buff ro%i?or a belt sander to remove the hardened resin
which has?not been removed during the treatment with the
sgqueegee and to clean the surface of the metal-plated
board.
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‘whi ch has not been’'renpved during the treatnent with the'squeegee and to

clean the surface of the netal -plated 35 board. 2 As resin for plugging
t hr pugh- hol es of the board, there has been used a heat-curable or a photo-
- curable resin. - Since a photo curabl e resin can be hardened within a

shorter;perlod of tine as conpared wwth 5 a heat-curable resin and since
the forBef resin is substantially free o2 change of vol une upon hardeni ng,
the recent trend is toward the use of the photo-curable resin. Such

resin; however, poses problens because only a surface portion of the resin

thin the througﬂ hol s A&sih SEGRISPEGELNG eEhrdSﬁ@d-l-lQéBdsbdfushéays and
also because the rdene I S_no dis kal
sol uti on. Ay (3 Qﬁﬁ%. ?SSV$?ﬂ e w%gﬁﬁa{mp%ﬁigt q¥ S|€$the -
- har.deni ng oamur&bbmlyesnna de&iﬂoefaapbqtoi¢ﬁrablefr@mimoﬂhn3b¢faces of the
~through-hol § AeAdle oIERIATE Shorder %&Hbﬂ”of%é‘saété&ﬁ paPEAT#eERY. As

aresult, theresin as not yet peen hardened is of{en,  exposed on’ the
sur f ace dhr|?mPQ#ﬁr%Hﬁ%kﬂ%gr%$b%sa@% shce thei BAENeF oBeehR 1F the

succeedi ng Sé%tantiél}(i er@e . ?ff@l@ﬁgé%ﬁ%ﬂmﬁge/umdl@@ﬁdeﬁmgn by
sprayi ng an aqueous a ne solution, such as a_39 €0

hserX|ge SOMR i ceﬂ# gﬁ ?& Qward ?%ﬁ BET 2Ft ¥ e?ﬁ%o#gr ?%%géof.

Wi ring pattereshy et céacly, resmt Howeven: egoses problems becausepdnlyl y

di ssol ving LD IRFAelefoteR 6P thd f@slﬁ%gﬁhfﬂ EHE e bsagh Dhs1 &5 eat ment

IS perforne a_view toward over.com_ ng_the above
: - is hardened when irradiated by UV rays and also because.
' ‘the ‘hardened resin 1s not ea51ly d1ssolved in an alka11

AL : solutlon.'

More particularly)'with the knoﬁn'uv-hardenablep
resin the hardening occurs only to a depth of about 1/3
15 from both surfaces of the through-hole and the '
~ intermediate 1/3 portion remains still unhardened. ‘As a
result, the resin which has not yet been.hardened is
often exposed on the surface during the abradlng steps to
cause various problems in the succeedlng ‘steps. In the
' 20'-step of remov1ng the hardened resin by spraying an
| aqueousralkallne solutlon, such as a 3% aqueous sodlum
hydroxide solution, which is to be carried out after the.
formation of wiring pattern by etching, about 10 minutes
are required for completely'dissolving the hardened resin -
N 25 in the solution even when this treatment is performed at
- about 45°C. '
With a view toward overcoming the above
_problems, there has been proposed in Japanese Publlshed'
Unexamined Patent Application No. 62- 59606 an improved
30 resin composition containing the following ingredients:
(a) a resin selected from the group'oonsisting
of rosins and modified rosins and having an acid value of
at least 150 and a Gardner color scale of not greater |
than 15; “; -
35 . (b) a compound of the generaiiformula (I):
| Y-CO-0(A=-0), CO=CR-=CH, (1)



'problené, t here has been proposed in Japanese Publ i shed Unexani hed Pat ent
Application No. 62-59606 an inproved 30 resin conposition contai ning the
folllowi ng ingredients: (a) a resin selected fromthe group consisting of
‘rosins and nodified rosins and having an acid value of at |east 150 and a

Gardner col or scale of not greater than _15; 35 o (b)- a compound of_
the general formula (I): Y- CO- O( A* O)[err] CO- CR = [err] “ﬂw(l)
3 wherein Y represents [ ERR] represents an alky!ene haV|ng.1
carbon atons, R represents hydroge methyl and n integer of 1-4;.
and 5 Whereln(g)re§rﬁ§ﬂ¥6¥yl g¥¥lup- cont &mi ng Hehpound Mavi ng only one
-acrylic or nmethacrylic group and at Cooest on$ hydroF:mng:oupI Vﬁllg ?che :
har deni ng o np05|t| proc eds satisfactorily not only . in su
portlonsgbu%ekgegeﬁgg PR A PIE I horcamhen AtOMfh- Foi es, and the

period of trﬁﬁrﬁequtseuyﬁm‘pgleermm mgtmlya laadd endid mlmﬂegeiorﬁﬂqt-m th an
alkaline liggigd i s about a half of that required in the case of using the

above-nent.i oned conventlonal resin conposition, this conp03|t|on still 15 -
~ has a prdblemin that (Fhe Pnﬁﬂé?°§wﬂeSgpﬁpoﬁomﬁelmamaemampoundﬁ i's not

hi gh Thunaviltigi 681¥henabaasyah oS beP mkehate i gronge shd'atdeady esi ns
ohgthe surfggé ﬁgdtﬁeygogrd %?gcks teﬂo tg bé for%éd ih-§$ eh g%ned resin

bodi es withrn-t tRiY gﬁ ﬁBPes whi ch al so causes 20 breakage of the
pl uggi ng resin bod|esWhllahEheshahdenanblog ohlbreah@@eleﬁﬂﬁws the plated

layer 'ns'dﬁrééeeds satisfactorily not only in surface portlons but
10 also in the middle portion of the through-holes, and. the
'perlod of time requlred for removing the hardened res1n :
by contact wlth_an alkallne liquid is about a half of -
‘that required in the case of using-the'aboﬁe-mentioned;
conventional resin composition, this COmposition"stiIIVh
15 has a problem jn that the impact strength of the hardened
resin is not high. Thus, durlng the abra51on step for
remov1ng excess hardened resins on the surface of the .
board, cracks tend to be formed in the ‘hardened res1n
bodies w;thln the through-holes, which also causes
20 Dbreakage of the plugging resin bodies. When sﬁch;;_
- cracking or breakage oocurs, the plated 1ayer inside- of
" the through-holes are attacked by etchlng solutlon in the
'succeedlng stage, cau51ng electrical dlsconnectlon : .
between the w1r1ng patterns on both 51des_of the board. O
25 : | it is, therefore, an object of the present _
| invention to provide an improved resin.composition which
is hardenable by irradiation with high energy radiation,
especially UV radiation or electron beams, and whlch is
suitable for use in plugglng through ~holes of metal:
.30 plated boards.

More partlcularly, the present invention.
provides a resin composition hardenable by 1rrad1atlon
with a hlgh energy radiation, comprising the foIlow1ng
ingredients (a) through (4): ' '



the through-holes are attacked by etching solution in the succeeding stage,
causing el ectrical disconnection between the wiring. patterns on both sides
~of fhe board. 25 . ) It is, therefore, an object of the present

i nvention to provide an |nproved resin conposition which is hardenabl e by
irradiakion with high energy radiation, especially UV radiation or electron
beans, @ which is suitable for use|r1&ﬂugging t hr ough- hol es of netal 30
plated boards. Mre particularly, the present invention provides a resin
_.conposi tion hardenable by irradiation with a high energy radiation,
gonprising the foll owr(rag |angresilrer§ele(ca)ed hiong tHed Jgroup lbtf(t‘éélsill‘n’gﬂ n

selected fr fsi havi n
YF. aﬁgg:Q%%:g%éﬁﬁiéﬁgbiggiﬂﬁ‘%Eidﬁvéﬁhé”Bk 9

an acid val ue of atsfeast e of not greater than
'15; 5 . . at leagtp)sp wépcmrﬁfnﬁn%@@@rersaa%rqﬁnrm|qrea?=erco 0( A
- O)J[err] @@an G8;= [err] _ (1) whereinyY represents

or , AJE represent a | ene h Vi 1- bon atons R
represen?s hydrogen oﬁghe TRAR | é¥E¥P%/ é&%”? (c)

a hydroxyl group- contalnlng-canpoumn mdyrﬂQJQQI¢00ﬁeCRCFyCH§ or nﬁlhacrylic'

group and-at, 54(;%'55] é&)ﬁ%ééé)@s gro [@%_Q ngound havi ng at

| east two hydroxyl . groups %gar_'the anount f sard |ngred|ents

- (a) through (d) belng as foll ows: COOH _
represents an alkylene having 1-4 carbon atoms, R

represents hydrogen or_methyl and m is an 1nteger of 1- 4"
~10 . . (c) a hydrdxyl group-containing compound having .
IKJ' . only one-acrjlic_or methacrylic group and at least one
' - hydroxyl group; and ' B o
. (4a) a polyol compound hav1ng at least two
hydroxyl groups;

‘151'_,_- ' the'amounts of said ingredients (a) through (d) -
' being as follows: _ - -
' ingredient (é): - 15-60%
ingredient (b): - 10-60%
: _ ingredient (c): 10-50%
20 . ingredient (d): 1-30%

based on the total weight of ingredients (a) through (d),
" ‘with the proportion of ingredient (b) being 30-85% based
on the total weight of ingredients (b) and (c).
— The term "acid number" used in the present
25 spe01flcatlon in connectlon with rosins or modified
. rosins is defined as the amount (mg) of potassium
hydrox;de required for neutralizing lg of the sample.
The-acid number is measured in accordance with JIS K5400
by titration of a solution of the sample.in toluene,
30 methyl ethyl ketone or the like solvent using a 0.1 N
' agueous potassium hydroxide solution and phénolphthalein'
as an indicator. o _ _ | : | |
The term "Gardner color scale" used in the
present specification in connection with rosins or
35 modified rosins is defined as a scale of the Gardner



ingredient (a):. . . 15-60%i ngredient (b): 10-60% i ngredi ent (c):
10- 50% 20 i ngredient (d): 1- 30% based on the tota

weight of - ingredients (a) through.(d), with the proportion of ingredient
(b) being 30-85% based on the total weight of ingredients (b) and (c). The
term"acid nunber” used in the present 25 specificati'on in connecti on. W|th

rosins or nodified rosins is defined as4®he anount (ng) of potassi ums

hydroxi de required for neutralizing 1g of the sanple. The acid nunber is
measured in accordance with JI'S K5400 by titration of a solution of the

_sanple in t elalenre,stiHhdamet whoss Mlmetmapéﬁmsltdxetmld@mrwfr@ a 0.1

I\ 2aueous, bl sy NGO YR ALY Oh ABE O ARLORLE B et ot or

The term use eséent ' s 1fT¢C |on
connect i on. @nNGh Jisogqqr@lmedg,an rﬁféﬁ@f@h(ﬁ%sﬁ'x@l-ﬁﬁidﬁm as a scale of the:

Cardner — 4a col Or SUHNGAIKbIMPSHertO] SHod 014168 AN [ Sork q;k@sfei&ﬁ of a 50%

by weigh solutlo of a s e’ln neth eth ket ong -an S npasured in
accor danCe 5%%%§%¢%ﬁﬂ?%b§°qw¢%ﬁwm?ﬁl oh 5~
“accordi ng tc(at)he(djr wnaazlmvn-rgrmexmtm ns ingredi ent s (a)-(d) as main

i ngredi ents. | ngr edi enty, Si gg L Of mpdi fied rosin
.and which has an acid vzﬁ( e) {%Vgl] ihrg"gh fher crg?Sans%]él% of .
" not great er Moddfiexl IIIFUA@%IVHIM deasfan rmcxd)svanluﬁ ot ikeRsbsi n of at

least 150 | 350reemsd Loy WA SHIAN | rapldbitidy 15,
10 An acid value of the rosin or modlfled rosin of at least
150 1s necessary in order to obtain sultable solublllty
of the hardened resin composition in an alkaline _
solution. When the Gardner color scale of the rqsin or
modified rosin exceeds 15, the hardening of a layer or
15 body of the resulting composition with which'threugh? |
_holes are plugged fails to proceed sufficiently in thet
interior thereof. S ' o
The modified rosin is preferably one which is
modified by reaction :

i



of the hardened resin conposition in an alkaline solution. When t he
Gﬁrdner color scale of the rosin or nodified rosin exceeds 15, the
“hardening of a layer or 15 bhody-of the resul ting conp05|t|on wth. mhlch

t hlough- hol es are plugged fails to proceed sufficiently in the interior
thereof,~The nodified rosinis preferaply one which is nodified by reaction
W th aﬁ?ﬁEld or an alcohol. Illustrafive of suitable acids for the

nodi fication of rosin are maleic acid, nalelc anhydride, fumaric acid,

funari c A | S,a&*ﬁf&“gma&iéoﬁag ph&]t'i‘ raebxérbﬁesuhkguw abg&s 2br

SU|tabIe al are entaerythrito ycerin. desire
¥osin or|ﬁﬁﬂ1@Q§#ﬁkﬁﬁ¢#ﬂ%y°%er9§éﬁ ?ﬁecBﬂ}ﬂhEtPSHdMAFﬁ1§1§nﬂﬂhyﬁﬁ69ﬁb of a

- resin suchiari¢adnxy| f@hoHPc CORhPEPiLAE , pphyRRLiEsHedasn8VBhBRallEc

- manuf act ure LAC nmanuf act ured by |
" Ni hon Shoﬁﬂﬂﬁgxﬁgggghqﬁggé%t??tkhg °§ ﬁﬁéﬁﬁﬁlfoalcﬂ @Faﬁr?e5|n or a creso
~novol &k r&antadnxphnhtml i gblyeerbnpoufif deeizkdvetheneepalinf ornmbdiflipd

Exanpl es %{1 tn?ag} : ER%@%%“%; @ﬁciﬂbhow’?th(é) smaW“QHBBhECBff' qykekhyl

_hexahydropht homet hacr oxy- 1-1 sopropyl
hexahydr opthdtuiag & [Farhoxs) %ﬂ%ﬁc??ﬂ%?#ﬁ*?gt B?FYﬂéa’Ealﬁ?HFBpﬁFhﬁP"ﬁt Begdn
{ERR] manufactured by ARCO Chemical Company, U.S.A. or OXYLAC

'manufactured by Nihon Shokubai Kagaku Kogyo K K.), a phenol
10 novolak resin or a cresol novolak resin. : _ '
: Ingredlent (b) is a compound the above general formula
(I),: Examples of suitable compounds are as follows

B o (1) Monomethacryloylethyl hexahydrophthalate
s .0 (") ,C|:H3
_C—0O—CH; ~CH,~O-C—C=CH,
EED o o
N
C—0H
_ i
. 0.
20

(2) Monomethacryloyloxy-1-isopropyl hexahydrophthalate

AP N o
) . C O C.l..\z CJ O— _C=CH2
. (BT
\3*25 - BN |
o
0
.(3)'MonoaCryloyloxyethyl'hexahydrophthalate.
30_ . 5 _ _
5 - P
C—0~CH,~ -CH,—0-C7C= CH.
35 —-0H



—

-6-- (4) Mnonet hacryl oyl oxyet hyl phthal ate [ ERR] (5) '
. Mononet hacryl oyi oxy-1-i sopropyl phthalate [ERR] 15 (6) Mnoacryl oyl oxyet hyl
‘phthalate 20 [ERR} Ingredient (c). is.a hydroxyl group-containing conpoud 25
havi ng- only one acrylic or methacrylic group and at | east one. hydroxyl
group and, preferably, is liquid at_ rpoamtenperature. Exanples of su_Qé
.conpounds i ncl ude 2-hydroxyethyl acrylate, 2- hydroxyethyl nethacryl’at
2-hydr oxypropyl acrylate and 2- hydroxypropyl nethacrylate. . The hydr oxyl
-group- copi i fibABmE8hace9TRYIKYSHHAS ghtHdlRdtye renmovability.of - the

har dened resin conposition by di ssolution into an al kali sol ution..

Ingredient (d) is a ponoI having at le st "hydroxyl groups and is

preferably glycerl a diol which |s at room tenperature. The
- -diol may |nclude

of 1 or more. . Illustrative of SU|tabIe diols are
et hyfene ‘gl ycol 7 Qxb e glycol, 5 polyethylene glycol, polypropylene
gl ycol and a polyaH yl'éne glycol haV|ng bot h -oxyet hyl ene and oxypropyl ene
_groups. - The use a pol yethyl ene glycol which is liquid at room
'tenperature is especially ‘preferred. The pol yol serves to i nprove the

npact (5) Monomethacryloyloxy -1-isopropyl phthalate.

ds chaving the foll ow ng general
formul a: mﬁérggﬁin1s hds for an |nteger of -2 or nore, and n.
stands for an eger

10 R '_<':H.; .(“)CIZHa_"
| C—0—CH,—CH—-0—-C—C=CH,

C—-0OH
. I
15 _ _ _ _
(6) Monoacryloyloxyethyl phthalate
O O H |
_ _é—O—CHf%HL—O—g~é=CH5

20 |
C—O0OH
é|)

Ingredient (c) is a hydroiyl gréup containing compoud \J
25 " having only one acrylic. or methacrylic group and at least one
' hydroxyl group and, preferably, is liquid at room temperature.
Examples of such compounds-include 2-hydroxyethyl acrylate, 2-
hydroxyethyl methacrylate, 2-hydroxypropyl acrylate and 2-
hydroxypropyl methacrylate. The hydroxyl group—Containing'
30  compound serves to 1mprove removability of the hardened resin
comp051t10n by dlssolutlon into an alkali soluémon. '
Ingredient (d) is a polyol hav1ng at least two
hydroxyl groups and is preferably glycerln g?'b diol which is

llquld at room temperature. The diol may 1nclude, for example,
35 compounds having the following general formula: '



10 ‘strength of a har dened body of the resin conposition. The anmounts of
ingredients (a) through (d) which are used according to the invention are

- as {olloms |ngred|ent (a): 15- 60% i ngredi ent (b): 10- 60% 15 '
~ingredient (c): 10-50% i ngredi ent (d): - 1-30% based on the"
“total weirght of ingredients (a) through (d), wherein the proportion of :
Lngrediﬁﬁg (b) I's 30-85% based on the total weight of .ingredients (b) and
¢c). 2 Preferred ranges arg as follows: ingredient (a):
25- 50@6|ngred|ent (b)y: 15- 50995 hgFedtmBnin ) : 15-50% i ngredi ent -
(d): WiSPée 4% mb@sma@nfaheamoimegerguf »fot nyorelj cand ®a) through

¢d),. erei 0 t ( t o85% based ':
on the totarqﬁgf té n%é%ﬁ?s %b% gﬂ%fi- Aﬁi%%%ﬁﬁ%a%?aé °?ed?ent (a)
'belom11596tnswmﬁqﬁ&e|@1QMQe%rea9thb%%%u§bY?% rvP§€B¥1?9ed$1¥ﬁ% resul ting
30 resi g%gﬂ@%O&PpeﬁgcgﬂféoiOopeP%bfépﬁiéﬁér?Yyébvgaﬁ@r@Ugh hol es of ~a

board an ecause 1t becones f tcu%t to_renove the
har dened rexﬂ?i!ﬁﬁ%wk%%$u9}%ﬂ°}n?%véﬂgaPREPl°§8? Ry aBfen the amount of
~ingredi ent (@&ygwapymbnéOQQbupselghThethseresuhtpogyeehyheﬁé gtyapdsition

becones so VISC us that it begco d U hol es

t her ewi t-h. g}q?ﬁ%r §|g§§m %%ﬁ%&?eﬁu%g/fﬁ gﬁ% g ggb%uses
dlfflCU|tIEﬁpI¢feEm©@Lng The halﬁeheaerE§$nt9ylmpr°89 Bhesémpafbn into an
_alkall §9iUtééfbnggﬂoofaégﬁaf@eﬁEEUﬂBdeof the resin composition.

| .~ The amounts of ingredients (a) through (Q)

which are. used according to the invention are as follows:

o : ingredient (a): 15-60%
B ingredient (b): 10-60%

15 ingredient (c): = . 10-50%
ingredient (d): 1-30%

fbased on ‘the total -weight of ingredients (a) through (d),
wherein the proportlon of ingredient (b) is 30-85% based
_on the total welght of ‘ingredients (b) and (c).

20 Preferred ranges are as follows:

- ingredient (a): =  25-50%
‘ingredient (b): 15-50%
ingredient (c): 15-50%
ingredient (Q): 1-25%

25 based on' the total weight of ingredients (a) through (d),
N wherein the proportion of ingredient (b) is at least 35%
: .based oh the total weight of ingredients (b) and (c).
An amount of ihgredient (a) below 15% by weight
-is undesirable because the viscOsity of the resulting
30 resin composition becemes too low to properly plug.
‘through-holes of a board -and, additionally, because it
becomes_difficult'to remoVe the hardened resin by
‘dissolution into.an"alkali_solution. " When the amount of
ingredient (a) exceeds 60%'by weight, the resulting resin
35 comp051tlon becomes so v1scous that it becomes’ dlfflcult
| to plug through- ~holes therew1th.
An amount of ingredient (b) below 10% by weight
‘causes difficulties in removing the hardened resin by



i ngredient (b) in excess of- 60 % by weight is undesirable because the
resulting resin conposition becones very viscous. An anount of ingredient
“(c) below 10 % by weight is 5 insufficient to provide a hardened resin

- having good renovability. ~On the other, hand, too | arge an ampunt of
ingeedient (c) in excess of 50 % by me@gﬁt i-s undesirabl e because the:.
V|sc05|ty of the resin conposition becones exceSS|ver | ow. 10 '

An anount n ) , U s insufficient to rove
t he |npact8é %Q%G?gbgf&5£ geneghé OoéP re?ﬁﬁ gSﬁE@sPPIBW néng&

ot her handlnqnedlehb &hﬁunn ekceﬁgredléﬁt%(by okaghd5130u%ﬂhpiwebgbt “the
_hardened bBQ¥aQ§€0Eﬁ§ §8EBl€Qﬂg3Eb§§¥ coﬁﬁ051tlon chop% d%&%%%%sneS'n

conposi tion accord g present invention er co taln one “or
nore additi ves such B ﬂmBHBFoﬁél9ﬁ§FP§a€P§n(EHob§§@Wsﬂﬂl%eby wefighiteris a

ther meg poiugaffzaieﬁa tBhpbbb@ﬂeaadhaBHenEQaFeBQnaﬁﬁR}tlﬁ bbbyst rative of
. suitable photos ben ketone conmpounds such as

# zers ar pin ph nﬁ
1- hydroxycﬁ%TB% t%EnyPnk 8n8§ ﬁﬁdhﬁPﬂer geri-¢88PvEE BMONBLZEEN
conpounds smgheéseshoﬁn)behoaxceERRbf 50- 8- byheeeght[esrhnaedlkabub

represent b§9§E§QdEHé'¥1 ﬁ F?CQfOEngrgégl gXEpgsgggﬁpeé ngFIB Cafbons

a cycl oal kyl group or rou rrare 1-6. The
photosen5|%¥§%$sh%91ﬁe19§ed i n an anount of 2-20 % by wei ght, preferably
4-15 Ppby 5 wei ghtabasheupp bheingkedient (4§ 5@%@ @0!%1)8?' tha_?eg,nt is_

Il lustrative o % sujtaple fillers are silicon dioxide, alumhnumsflicate,
magnesi um SPFREEI S &R 5?uh?ﬂﬁﬂYﬂyHP%x?ﬂ@aC?hEtFPPFEh BfeﬁehﬁBﬁ?nﬁésbaﬁy
average paof | the segin ofodPopirtdon. On the other hand, when the amount of

‘i.

1ngred1ent {d) exceeds 30 % by welght, the hardened body becomes \/

soft and sticky.
15 The hardenable resin composition’ accordlng to the
present invention may further contain one or more additives such
. as a photopolymerlzatlon photosensitizer, a flller, .a thermal
polymerlzatlon inhibitor ‘and anti- foamlng agents, _
o _ Illustratlve of suitable photosen51tlzers are ben201n,
- 20 phenyl ketone compounds such as 1-hydroxycyclohexyl phenyl

ketone). and ether derivatives of benzoin compounds such as shown

below: . | |
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less and is uséd in an anount of 20 % by weight or |ess based on 10 -"t'he i
',melght of the resin conposition. The filler serves to adjust the viscosity

of ithe resin conposition to-a suitable range, Illustrative of suitable
thermal pol yneri zation iinhibitors are hydr oqui none, 4-net hoxyphenol ,
2, 6-di-gert-butyl- 15 4-cresol, -9 -

2, 2- neth?1eneb|s(4 ethyl 6-tert- butylphenol) tert- butylcatechol
byrogallol 2- naphghylan1 e, 4-toluquinone, triphenyl phosphite, a salt or a

chel ate (s«heredmoR ZanpdoR' Nremrasomdpherqgmm%arﬁw RRchketoihencam ani ne.
- Ietraacet AEKgg gr§8g g&%llhgt Hen@ofca robis | 'H"&éfﬁal)&gﬂ%@é'd’r%eﬁhéﬂyﬁ”

Anount 20 % by wei ght based on tHe wei conposi tion
As the an8FoRrBaAnflgdageft X exer ankegels Red %1 i cBiR ey

U/sgd in Sﬁ$egsear At h?ﬂah\%l&&t Bre 2y 1y vtdftﬁgratg,er;breﬁe:gmBiT at\*vra %Oﬁili 1

% i ed on._the resin 0S he hardenabl e

fresYngﬁogﬁ8§PSEoﬁaﬁthﬁ@ Es &) ﬂ%/?ﬁ €§1rﬁﬁﬁ¥ﬂa%gp? 25t 5 M epared in the

fol I owi ng manner . 1Egﬂaﬁmeatav©bpf(sgltahﬂécﬁlk&mrsIdrmesebsgmw dgoxhde ma
I h

pol ymer i ZQEhRQPU{H '59-'13% 2 en{?gfﬁge%t %%@tar@ Jfﬁ:ﬁin&rﬁ’ ?&P?@bﬁl

honogeneous soO ngr edi ent
stirring Tbe éiéé@FuPF@ﬁerah%¥lh%ﬁﬂ%qrﬁf%ﬁﬂiﬁlﬁﬁF¢%F¥%r$h@$ of eh¥emvP¥h a

_phot osens négéeanand/s%s@df il @, drfouigsisedzo asacb,t h@eﬁh@@dot sw@mgsﬁe@ushy
nlxegpu3| r the like m xer The dghgfle resin

a rol
i rradPat e&gﬁ L‘&y ctrlg&}“oé:é?‘r'hp‘?ﬁlto’t%'r h TAOY AT | ?1 is
har dened aajuas aheesdbboshtpobﬁnﬂhaxﬂesnn dwmpésﬁtnmmngoeaasmiéabhelI
further |kgﬂ§%rate the present invention. In.the exanples, "part" is by
wei ght . - Exampl e 1
T Illustrative of suitable thermal polymerlzatlon

o '1nh1b1tors are hydroqu1none, 4—methoxyphenol - 2,6-di- tert- -butyl-
15  4- -cresol, 2,2-methylenebis(4-ethyl-6-tert- butylphenol), tert-
'-butYlCatechol, pyrogallol, 2-naphthylamine, 4-toluquinone,
 triphenylphosphite, a salt or a chelate (Al, Cu or Zn) of N-
'nitrOsophenylhydroxylémine and ethylenediamine tétraacetic_ééid
. 7or.a-Salt'thereof. Thé inhibitdr-is generally used in an amount
20. of 0.005-3 % by weight based - -on the weight of the comp051tlon.
As the anti-foaming agent, there may be used 5111cone
_cOmpounds generally used in screen printing inks. The amount of
the agent is generally 0.005-1" % by weight based on the resin’
: comp051t10n. _ _ '

k;}25 ' - . The hardenable resin'composition of the present
invention may be suitably prepared in the following manner.
 Ingredients (b), (c) and (d) and, if necessary, a thermal |

poljmerization-inhibitor are mixed and heated at 405100 °C to
obtain a homogeneous solution, to which is then added ingredient
30 (a) with stirring for dissolution. 'The'fesulting solution is
further blended with a photosensitizer and/or a filler, if
" desired, and the blend is homogéneously mixed using a roll mill
"or the like miker. The hardenable resin when 1rcad1ated by uov
rays, electron beams or other high energy radlatlon is hardened
35 as a result of polymerization. ' ip _
The following examples will further 1llustrate the

present invention. In the -examples, "part" is by welght.




A resin corrp05|t|on conposed of the follow ng- |ngred| ents was prepar ed:

Ingredient (a) 5 R Nbdlfled r05|n *1: . .40 parts
I'ngredient (b) “Acrylic ester *2: | " - 35 parts Ingredlent (c)
2- Hydroxyet hyl nethacrylate: 15 parts 10 | ngredi ent (d)

. Pol yethyl ene glycol *3: : '-10 parts Benzoi n ‘i sopropyl ether:;
8 parts Silica *4: _ 2 parts : “*“ :
N-Ni t rosophenyl hydr oxyl am ne 15 - annonlun1salt *5:

+0.05 part *1: Rosin nodified W|th mal i ¢ anhydrlde and pentaerythrltol
Aci d val uegx3@®dleGar dner scal e *2 Mononet hacryl oyl.oxyet-hyl .

-l hexahydrophtha ate .2 e *4“
- TOKUSEAL U manuf actu e&eﬁﬁnT&?lT %%g‘ ﬁr&l(?%%gga %ﬂ%
manuf act ur adghyzd\ﬂebcts.]mysamelmc?edfhe thus obtained resin conposition was

tested for its 23., gqrgq:n_?gl)l i'ty and for removability and crack-resistance
of its hardened prS

test mBthods are as Mediddied H&Fﬁéhaﬂlllty Test: 30 ~ ¢ rtsp

plate-like jig rﬁ‘ﬁe_ﬁ;ir'&h@ﬁnﬁ:ﬁ'C(%)nguI ar groove is provided. .The'bottom'of the

-groove is sloped such th the depth, ,of the groove incr tinuously
graduall'y fromO to f?g £S5 &p gbtlon fromone end t ereo {k)the ot her
~opposite end. Ahieedilendt d@)a polyester film (thickness: 100 um) on the 35

bottom of the groove, MG1S o ggéa.test q%nggkgg forma .
're5| n Iayer whose top g'% Cg,%l syrlen ereg%ﬂ o

l'at. "The
10 . - Ingredient (d) . _
Polyethylene glycol *3 : : - 10 parts _
' Benzoin isopropyl ether:. ' : . 8 parts-

Silica *4: : T - -2 partsf
_ N Nltrosophenylhydroxylamlne ' . o S
15 -~ ammonium salt *5: : 0.05 part

*1: Rosin modified with maleic anhydride_and;___
pentaerythritol. Acid value: 305, Gardner scale: 8
. *2: Monomethacryloyloxyethyl hexahydrophthalate
- 20 . *3: Average molecular weight: 2000 ' .
'~ *4: TOKUSEAL U manufactured by Tokuyama SOda_Ihc._. .
*5: CUPHERRON Q—1300_manufactured by-Wako~Junyaku Inc,

: The thus obtalned resin compos1t10n was tested for its
25 hardenablllty and for removablllty and crack- re51stance of its
. hardened product. The test results are summarlzed in Table 1.
The test methods are as follows.

Hardenability Test:

30 _ A plate-like jig having a rectangular groOve'is-
provided. The bottom of the groove is -sloped such that the
‘depth of the groove increases continuously'gradually.from 0 to

1,5'mm in a direction from one end thereof to the other opposite

end. After placing a polyester film (thiokness; 100 um) on the
35 bottom of the groove, the groove is filled.with a test sample to

form a resin layer whose top surface is rendered flat. The

he test results are sunmari ze |n Tahle 1. The

o~

~



- 11 - thickness of the resin layer thus gradually increases fromone end .
to the other end thereof inconformty with the shape of the groove. The
jig is then passed at a conveying speed of 1.5 nmfm nute beneath a high _
pressure nercury lanp (80 Wcenm wth. a § di stance t herebetween of 15 cm
the{eby#to harden the resin |ayer. -treated resin layer is renoved
: fronlthe groove together with the polyester filmand the thickness of the
resin |aye Shki ot S a a e

R L R B e s
Jreasured, ef@etaakheuatharcrndsshessef udnagnfasmiby cWishs tbe ﬁhépsopﬁe§ber

fl'”) repr§§gab§ th@hEaEQ§n§Q'thEM BESEEE §€”H|€oheéyﬂn ;Bgegrggtersthe
“t hi ckness, "t he be denabi

: g Repovabi | Test test
 sanple is EbBFFEHetBeaeéBBpérh&BdeFﬁﬁFHé emerﬁpexné§§9 188 ﬁﬁfmﬂav&
.COppersplaaedtaﬁéeugheheEQSWbanlag asdcanetnérebthanhasaag ahéokbsaﬁater
so as to phug_the o nate. |s a a
conveyi ng ipg & 20 H pg tgg %eﬂte Sl? T%&Sk 3° 5E$8v Bh?‘gﬁg Fgg groove
mercury | ahpgetBOr\Vwibh thehpalMestancélbmtaeénthhethanknase efidtbachesanp

bei.ng 15 Cg&?ﬁ rt8ata t?@s@tE r@ﬁéEe'EhéhfeEEﬁoHQE g@hﬁ bémbiEEQHQtﬁng¥nQH |

rays from si des ereo An aqueous_ sodi um hydr oxi de sol ution (3
viei ght) at theprghpyt hEA EBlck66ﬁ§|ﬁ9€u§h9rﬁoEP€d H#CEHESHSPQHPN?PoWaF&WEm

on theopl uggelebbaoEgh- hohe. maihmuﬁethedkﬁésblWExEnaahhbetabathleknbhe of
-pouri ng tlgk the sol tlog ? gassed t g Bhe thrﬁ h hol g QFEreseng
Phe’ roovabhe: PyLEesEre EANE) PRaernenth obie biFarna R Si5E, e AR S3ERLE,
is the renneabnlltyhesgréhaeklngeTEBnckﬁessstthenbéetes appthed onto a’
,\_ﬁpper clag?kgghgggglé§hlckness 1.6 mm to forma resin Iayer having a -

|ckness o

15~ Removablllty Test: ,
A test sample is applled to a copper clad lamlnate

. (thlckness 1.6. mm) having a copper- plated through-holes hav1ng
a dlameter of 3 mm using a roll coater so as to plug the
,through_hole. The laminate is then passed, at a conveylng speed
20 of 2 m/minutes, through a pair of hlgh pressure mercury lamps
(80 W/cm) with a distance between the laminate and each lamp
'g being 15 cm so that the plug resin in the through -hole is
. irradiated by UV ‘rays from both sides thereof. An aqueous
_ - sodium hydroxide solution (3 % by weight) at 40 °C is'thén.
© 25 .‘continuously poured at a constent flow rate on the plugged
. ‘through-hole. The period of time from the start of the pouring
till*the'solution has'passed through the through-hole represente
the'removability of the sample resin. The shorter this period
the better is the removability. o '
30
Cracklng Test:

A test sample is applled onto a copper clad lamlnate
.-(thlckneSS' 1.6 mm) to form. a resin layer hav1ng a thlckness of
_ "320 jm. " The lamlnate_ls then passed at a conveying speed of 2.0
35 m/minute beneath a high pressure mercury lamp (80 W/cm) with a
" distance therebetween of 15 ¢m, thereby to harden the resin
layer. A metal ball weighing 5.4_g is dropped on the hardened



320 [err] The laminate. is t hen passed at a conveyrng speed of 2. 0 35

m m nute beneath a high pressure nercury |anp (80 Wcm with a distance .

t her ebet ween of 15 cm thereby to harden the resin layer. A netal ball

meighing 5.4 9gis dropped'on:the'hardenig - 12 - layer to check mhether

: npt crack is formed in the resin lay This procedure is repeated;

_ mhrle gradual |y increasing the height of the ball fromwhich it is dr&pped. )

- The naxrnu hei gh a ca p. S .Cl tance, '

5" Tha. or ehPee ke RBEy, UnERnSEaBE FOCTRIBRS, SEPEBRRMS 4§ TR pRR 200

strength) ranparatThesEpanpeéu:eAlsesenee@ﬁﬁoyheﬂengwedupﬂéwaneeneaaumg o

S same marnerygs ngﬂr_he% r_neEbgrm' ¢rome¥hgkh &%aasnereelpréet hy lgRe T
ot .

was used: an e anount dr oxyet-hyl nmethacryl ate was _increased to
25 parts.- Thelgbﬁpé§PVPoWh&ﬁ§ Fﬁéﬁkté§t€éuﬁﬁﬁ FPQrﬁéﬁdéﬁaSFPPFy%ﬁ%}ﬁﬁﬁnce-
renovabg| i t'rhéngréaeék tRei pbaghe,okhet belttedened theogesti stahee. teStcrack

- results are,su d in _Table 1. 15 Table 1 Exanple 1 - Conparative.
Exanple 1 >bImDRGE 48 58Pf5r‘-f‘3 "lerr] 840 830
'Rennvabrlrty (second) ' - 80 ~ 85 Crack-Resistance (cm
40 p% é . Exanple 1 was repeated in the
sane nmanner as escrr e ept that ‘a pol yet hyl ene’ | ycol havrng an ;
‘average nol ecul ar meréhFeéﬂnlgeﬂpﬂﬁét&9édW&§ Pﬁ&PédPg fin( §he SpHe manner as -

crack-ygesi stpaeeiff ekAmphar deageeptoduat ab bb@yé‘&ﬁbrﬂe@a@”@@.%b@loﬂla\éa%sfe@md o
.to be 46 Cn;\nd that the amount of hydroxyethyl methacrylate was increased

to 25 parts.  The composition was then tested for its -
' hardenablllty and for removablllty and crack—re51stance of its W/

hardened product. The test results are summar;zed in Table 1.

15
Table 1
Example 1 Comparative
| ) | o Example'1
20 [ Hardenability (pm) | 840 830
Removability (second) 80 85 -
Crack-Resistance (cm) 40 5
Example 2 _ _ N
25 : : Example'1 was'repeated in the saﬁe_manner as described
' except that a polyethylene glycol having an average molecular
weight of'1000-was used as.ingredient (d). The:crackeresiStance_
of the hardened produCt.of the resin composition was found to be_”
. 46 cm.. '
30
'Example 3

Example 1 was repeated in the same manner as described
except that a polyethylene glycol hav1ng an average molecular
weight of 6000 was used as 1ngred1ent (d). The crack-resistance

- 35 of the hardened product of the resin compoSitiqn was 42 cm.



30 Exanpl e 3 Exarrpl e 1 was repeated in the sanme manner as descri bed except
t hat “a pol yet hyl ene gl ycol having an average nol ecular weight of 6000 was
used as ingredient (d). The crack-resistance 35 of the hardened product
of the resin conposition was 42 cm 13 Exanpl e 4 Exanple 1 was repeated
in the_sqrre manner .as descri bed except 1 hat 2- hydroxyet hyl methacryl ate was
‘used i'fan anount of 20 parts and that parts of 5 glycerin were used in
place of 10 parts of the polyethylene glycol.  The.crack-resistance of the
har dened product of the resin conposition was 30 cm Exanple 5 Exanple 1
.was repeat &&kamPithet same nanner as 10 described except that 2-hydroxyet hyI

h‘met haf:ryl ate vvals use(h*a{hﬂbaiwg ¥ép &ioémrirs @mfl %{]ﬁé rEarmét:'.;San : I .
propyl ene co e use 0 e ene gl yco
The crack- ??fcﬁq'e %ﬁgﬁéﬂ’%%%&%f Tﬁg’?‘égﬂ‘)u % %%l tion was
42 cm m:e(d_AuriV&n Jamount e:sf e @ qreanotss tamd tlatichaaetdyofrradi ation with
hi gh engy gquﬁaﬁtﬂ Aferd A NG 'of | MY LU LARDLS (2) LT ough

Sl e group con

(d): (a) a n selecte rosins and nodified
- rosins and 2%?q&nq;x&ﬂlﬁgcﬁThe crack-re51stance of the

: hardened produot of the resin composition was 30 cm.:

Example 5 .
: ' Example 1 was repeated in the same manner as
10 descrlbed except that 2-hydroxyethyl methacrylate was
KJ - .. used in an amount of 20 parts and that 5 parts of"
propylene_glycol were used in place of 10 parts of the
_polyethylene-giycol. -The orack-resistance'of the
. hardened product of the resin composition was 42.cm.



at | east 150 and a Gardner col or scale of not greater than 15; (rb) a -
conpound of the general formula (1): Y - CO - OheArg_CngLLl‘—“EntSCR =
: [err{] (1) wherein Y represents. b 5&]& repres '

al kyl ene havi ng 1-4 carbon atonms, R represents h m m” cand mis
an integer of 1-4; (c) a hydroxyl gr oup- gntal ni W onf one :

acrylic or nethacryllc group and at | east one hydroxyl grd’ups (d) a
‘pol.yol compound having at |east two hydroxyl groups; the anDunts_of saLd_'
i'ngredients (a) through (d) being as follows: ingredient (a)- - 15-60%
ingredi ent (BFAIMS: 10-60%.i ngredient (c): 10-50% i ngr edi ent (d):.

1-30% basemTontne votal ‘weight of ingredients (a) through (d), with the.
pfoportion of ingredient (b) bei,ng 30-85% hase th ”_melght of

. ingredients (b) and (e}t 2K Kegdmh SOMPOsH to nsg'{a"%(ﬁ"ﬁi’ Lk@1a|m1 ‘wherein

sai d nodi f [ edrraauasmnewﬁm Mgmdmfelrgy madmmiqmn cunipriaimrither an

al cohol . 3. f.ant 2 wherein.said acid is
.sel ected fron1 %8@98§uéh§9ﬁéle%%% @ %?fﬁp c aci d, mal ei c anhydri de,
fumaric acid, fumaric dAadyér I@@lmﬁteﬂ@lqt@daéi@naﬁdl%MMH capFhsting  and
-sai d al cohol ofsraghﬁgt 8fla’ o FIR A0S HORSIS HAA Y P HGI Wdlid @ and

| ycerin.
aty at least 150 and a’ Gardner color scale of not greater

than 15; . :
(b) a compound of the general formula (I)
Y -Cco-0(A-0O ) CO - CR = I)
wherein Y represents" <§gb— <:2h—
COOH COCH

represents an alkylene hav1ng 1-4 carbon atoms, R
represents hydrogen or methyl and m is an integer of 1-4;
(c) a hydroxyl group-containing compound having
: only one acrylic or methacrylic group and at least one
hydroxyl group; and
(d) a polyol compound having at least two
hydroxyl groups:; ’
' the amounts of sa1d lngredlents (a) through (d) -
" being as follows: ,
;ngredlent (a): 15-60%

ingredient (b): 10~60%
ingredient (c): 10-50% N
ingredient (d): . 1-30% ' '

based on the total weight of ingredients (a) through (d),
-with the proportion of ingredient (b) being 30~85% based '
on the total weight of ingredients (b) and (c¢).

2. A composition as set forth in Claim 1,
wherein said modified rosins are rosins modified by
reaction with an acid or an alcohol.

3. A composition as set forth in Claim 2,
wherein said acid is selected from the group consisting



~4." A conposition®as set forth in any preceding claim wherein said
conmpound of the formula (1) is selected fromthe group consisting of

nonet hacryl oyl - oxyet hyl  hexahydropht hal ate, nononet ha l
n"{opr opyl hexahydrophthal ate, nonoacryl oyl oxyet hyl hexahjmllm“mlml m “l“]
nnnoneg?gcrylyoloxyethyl-I-|soproypylofhthalate and monoacr yltoylox¥et hyl™
phthalate. 5. A conposition as set fot®h in any preceding claim wherein
¥ said hydroxyl group-containing -conpound is a conmpound sel ected fromthe
_group consisting of 2-hydroxyethyl acrylate, 2-hydroxyethyl nethacryl ate,
2- hydr oxype@pphledcy hatid, amd 124y dnhydmidey, fumehdcor picids. fimarAc
conposi tio fo n | P al
glycerin: orgn-ﬂ§g§gfje Btll.hh'h?: &ﬁge%?ﬁ g’g‘tﬁtagrﬁ?er\gﬂta?&l dgogr%om tion
‘as set for?ﬁcph°¢laﬁnﬁsleﬁﬁéﬂelKO@at@edﬂmoqnsQQﬂ§GﬁGGGﬁU ving the general
formul a [EBBlaéhytﬁrﬂtﬁul%nanguﬁt%&Qh of 2 or. nore and n is an integer of
1 or nore. 8. A conposition as Set forth in G aim7, wherein said diol i s
sel ected fron1ethy|ene gl ycol ,  propyl ene egcoI polyethylene gl ycol ,

pol ypr opyl-ene gl ycol 4andAacpadppa;I1¥t)iloenesgls3e@Ifdla:h rign - lanyhpne;mdclyigene and
OXypropy'eBiaEhOUQEerelnlgaﬁp <on %%g& %3) iﬁ%ﬁhrq &? 5 any precedi ng
or I’ ng ents.

claim wherern the anounts are as follows:
_ selected from the group consisting of monom hacryloyl-

oxyethyl hexahydrophthalate, monomethacryloyloxy-lf
iebpropyl.hexahydrophthalate,dmonoacryloyloxyethyl o
hexahydrophthalate, monomethacrylyoloxyethyl-1—ieoproypyl
W/ ~.. phthalate and monoacryloyloxyethyl phthelate.- ' |

5. A composition as set forth in any preceding
_ clalm, whereln said hydroxyl group-containing compound 1s
- a compound selected from the group consisting of '
| _—hydroxyethyl acrylate, 2-hydroxyethyl methacrylate,
_2-hydroxypropyl acrylate and 2-hydrokypropyl
- methacrylate.

6. A composition as set forth in any preceding
clalm, whereln sa1d polyol 1s glycerln or a diol’ whlch is
l;quld at room temperature.

v l ' : 7. A compos1tlon as set forth in Claim 6,
' ' _whereln sald d101 is a compound hav1ng the general
formula: _ '
| | HO ( CH,0 ) H
- wherein m is an integer of 2 or more and n is an integer -
of 1 or more. ' '

8. A composition as set forth in Claim 7
whereln said dlol is selected from ethylene glycol,
_ propylene glycol, polyethylene glycol, polypropylene
glycol and a polyalkylene glycol having both oxyethylene
and oxypropylene groups. '



ingredient (a): 25-50% i ngredient (b): =  15-50% | n-greai ent (c):

15-50% ingredient (d): = 1-25%based ont total weight of ingredients
“(a) ghrough (d), with the proportion of ingreg?EﬁF—(BY‘B“rng—a%—Least 35%
based on the total weight of ingredients (b). a l' osi tion as
set-forth in any preceding claim further conprii MMWMM e addiyli ve
. selected fromthe group -consisting of phaKbponnerlzatlom enS|t|23rs .

fillers, thermal polynerization inhibitors and anti-foam ng agents. A
resin conposition, as set forth in daim1 and substantlally as descrlbed _ !
in.any one of the Exanpjes. Arﬁﬁﬁbésltlon as set forth in any precedlng . 1

are as follows.---

j ' - claim, wherein the amounts of 1ngred1ents (a) through (d)
ingredient (a): - 25~-50%

ingredient (b): 15-50%
‘ingredient (c): . . 15~50%
ingredient (d): 1-25%

based on the total welght of 1ngred1ents (a) through (d),,'
with the proportlon of 1ngred1ent (b) being at least 35%
based on the total weight of 1ngred1ents {b) and  (c}..

10."A:cohposition as set forth in any preceding ."¥4
'clalm, further comprlslng at least one additive selected
from the group con51st1ng of - photopolymerlzatlon
,photosensxtlzers, f111ers,.therma1 polymerlzatlon
inhibitors and antl—foamlng agents.

.. 11. A resin COmposition, as set forth in Claim
1 and substantlally as described in any one of the '
_ Examples herein.




