JP 2005-187814 A 2005.7.14

(19) BFREREHFT (JP) 22 S 5 A |A) (1) s A RS
$3BH2005-187814
(P2005- 187814A)
43) £ME TERI175HE7E 148 (2005.7.14)
(51) Int.CL." Fl F—va—F (BEF)
CO9D 175/ CO9D 175/04 4)038
cCOo9D 4/00 CO9D 4/00
cCO9D 5/00 CO9D 5/00 z
cCo9D 7/12 COo9D 7/12
SEER RER EREO® 20 OL NEEHEE (&4 B
@l HEES 15 EE2004-356477 (P2004-356477) | (71) EEA 504037346
(22) HEER ERRI6E128 98 (2004. 12.9) SAIN - TFVTFAFAL LA - THF
(B1) BB THREE  10357713-0 TIFELS LT B
(32) 1®5&H SEREISEEI2H9H (2003.12.9) Bayvyer MaterialScien
(33) EsEEETEE KA v (OF) ce AG

(74) (RE A
(74) {LIB A

T4 IREA

N VELLEMEF——-51368L—7
INZ—E

100062144

#ELT FIL OFE

100083356

#FE+LT HEH BRX

100104592

#ELT HE F—

BARRIZA

(54) [FREADEFR] ZRHERY

(57)00 00
000000000000000000
0000000W-ADOODOOOO0O00
000000000000000000
0000000000000003000
0000000000000 00000
000000000000000000
0o0o0oo0oo

ugbogooobobobooodo
OoooOoobooossgoleooobooonoan
gboooooobobobobooooobonb
ooooooobobocoboooobooooooooao
gboooooobobobobooboobonb



gooad
ooogad
uv-AO

O

R e vy e e [ o

OoooocoooooooooooDoooogoogooao

Oo0oooooooooodg

oad
Ood
oad
oad

ooooooooooooaoaan

O
O
O
O

gooadd

O

O

(2)

JP 2005-187814 A 2005.7.14

oooooooooooooooobobobDbDDboOOoOoOobOOos3spgoio0bonbonOn
oooooooooooooooboobooOooocooooooooooooooao
oo oooboOoooboooobooao

O

O

oooooogoad
AODODDODOoOOOOOoOooooooooooao
A 0ooogoooogoooogooobooooobooooboooooDooooBooooo
coooooooooooooobobbboboooobooboooooooooooooooao

A Oooooooooooogooobboooobooooboooooboooobooooao
goobooooboooboooboobooboobooboobao

Ap )Y booooooooooOoOoooOooooboooooDooooDoooopooooo
ooooooooooooooboooboooooboooooooooooooao

AS)Y) DD DDODDOODOO

A) D0ODODOOOOO

O

O0Ooo0oooao
O 0Ooooo

O O
O O

OoooooQgogoao

Dooo
A2)0 0 O A4)0 O
00000000
000

000
Dooo O
000
Dooo O
0o0ao
Do0oo 0
000
Dooo O
Do0o0o O
Dooo

000
D000 O
Dooo O
000
Dooo O
Do0o0o O
000
Dooo O
D000
Dooo
Do0oo 0
Dooo
Dooo O
O

Dooo
Dooo O

600
Ood

O O

0040400

0 0ad4od

760

520

-0o0ooooooooooooooooobDbDbDDOao
oooooooooooooooobobobooooano

O O

ooooooooooooao
ooooooooooooao

ooooooooooooao

ooooooooooooao

ooooooooooao

10

20

30

40

50



O 0Ooo0oooao
O Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao
O 0Ooo0oooao

O O

)

O
O

oooooooooooooobobooooano

ooooooooooooos4onven OO

O O
O O
O O
O O
O O
O
O
O
O
O
O
O
O
O
O
O
O
O

400 520 0 0O O

0000e0d

OooooooogogoQgg
OooooooogoQgg
OooooooogogoQgg

O

O

O

O

O

O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O

O O
O
O
O
O
O
O
O
(]
(]
O
(]
(]
O
O
O
(]
O
O
O
O

goooaogooaan

ey e s s [ |

I
(@]
e e [ [ s e e e e A e [ |

e [ e R e e s e e A e [ |

OooooooogoQgooao

Oooo0oood

OoooooogooQogooao
OoOoo0oood

r

0oaoga3s5 Uu.S.C.
103 57 713.00 O

OOooooooodg
wn

O

gooooboooboooan

ooooooooooooooobbooDoOoano

oooooooooooooboboboooano
oooooboooboooboooboooboooan
oooooooooooooooboboo0oOoano
goooobooboobooboobooonn
gooooboooboobooobooobooaodan
OD0ODO0O0O0O0O0O0O00OD0OO0O0OO0DOO0OOD0DDual-Cureld
oooooboobooboobooobooboao

ubobooobooboobooboobooboaoda

Ooo0ooooooo|iooopoOoo4o0oooDoDoooooooooag

Ooo0oooooooomooIooogoQgooQg

Oooooooogod
O
O

oo

O 0Oooo
O 0Oooo
O 0Oooo

O 0Ooo0goooao

gooooooao

JP 2005-187814 A 2005.7.14

O

O

Oooooooogod
OoOoooooogod
Oooooooogod
OoOoooooogod
OoOoooooogod
OoOoooooogod
Oooooooogod

ODA6) D0O00D0OO0O0OOCDOOODODOOODODOOODODDODDODODODOOD
ooooooooooooooooobbDbDbooobobobobooooao

oooooooao

O

O

O

119 (a)-(d)0 O O O O 20030 120 90

O

OO0ooo0oogao
O0ooooao
OOooo0oogao
e e e s [
0090000
OOo® 0000

g
>240 0 0 O

30 00oo0oo0oOos3noooooooooobobbODbODbOOOOCObOO0OOOOao
oooooooooieooooooooooooooboDbDbDOan
oooooooooooooobobobobooOoooobooobooooao
oooooooooooooooobobobboooobobobooooo
O

oooooooooooooobobbbooooobobooooooooooooao

10

20

30

40

50



L [ [ [ Y Y Y O

o

Ooo0oooogooQgoo

uoano
ogdd
ooano
oodd
ooano
ooano
oogd
ooano
uoano
Wo 00/

OoOoooooo0ooooooo00 oo oooo oD oo oDooooooDoDoDooooooooaono

O

I e e e e e O = O Y e Y Y

Ooo0ooooooo oD oo ooooo0D oo oDoooo0ooDoDoooo0oooooono
Ooo0oooooo0oooooo o0 oo oDooooDooDoDooooooooodg

oo/

O
0o oo
[ Ry |

ogodd

(o]

e [ [ e e e e e e e [ [ = e [ i

O o0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooo
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao
O 0Ooo0ooao

Ooooooooodg
Oooooooodg
Oooooooodg
Oooooooodg
Oooooooodg
Ooooooooodg
Ooooooood
Ooooooooodg

uoano
oodad
ooano
ooad
oono
uv-AQ
ooad
ooano

Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood
Ooooooood

~
N
A

JP 2005-187814 A 2005.7.14

oco/0c0000CDO0OO0OOQ0OOO

ooad
ood
uv-AO
ooaod
ood
ooad
O

O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0oooao
O0Ooo0Ooooao
O0Ooo0oooao

O0Ooo0oooao
O0Ooo0oooao

o500 000DO0O0O0(Mg)U4000O0O00DOOODOODODODDODODODOGO

ooano
oogd
oono
uv-AQ
oodad

O Ooooo
O Ooooo
O Ooooo
O Ooooo
O Ooooo

uv-A0

O 0Oooo

[ B R |

[ B R |

O 0Ooo0googoo
I [ |
I [y |
I |
I [y |
I [y |
I [ |
I [y |
Iy |

O Ooooo
O 0Ooooo
O 0Ooo0ooo
O 0Ooooo

[ I |
[ I R |
[ B |
[ I |

ogodad
ood
uv-AO
ooad

O 0o oo

[ |
[ |
[ |
[ |

O
O
O
O

[ |
[ |
[ |

O Ooogoo
O 0Oooo
O 0Ooogoo
O 0o oo

uv-AO
ooano
uoano

O
O
O

[ |

O

O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O

O 0Oooo
O 0Oooo
O 0Oooo

O
O
O
O

O
O

g
g

(]

O
O

g
g

O 0Oooo

O

O
g
a

oo
oad
uvd
oo

O
(]

,.\
O
O

~
O
O

O
O

(]
O

a
O
g
u

O Oooo
O Oooo
O Oooo
O Oooo

O
O

O
O

O
O

O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
O 0Oooo
(]
O

oo
oo

0 O 350

O
O
O
O

O
O
O
O

O

O

O
O

ooooooooooooao
ooooooooooooao

goooobooobao

o0 0oooOoOod
oooogoogoasoenoan

ooooooooao
ooooooooao

[ |

O
O
O
O
O
O
O
O
O
O

g 35010000000
ooooooooao

gooboooboobao

goooobaoaoan
ooooooao
goboogbeon O
ugoooaoobdaoan

-0oocoooooooooooooao

10

20

30

40

50



e e [ ey e [ s [y |

(5) JP 2005-187814 A 2005.7.14

unboboooboobooobooboouoboobooboobooboobooboodnnb
coooooooooooooobobbboboooobooboooooooooooooooao
ooooobooooooboooobooobooboooboobooboobooboooann
ooooooooooooooooboobobooOoobocboooooeonoooooo0Oonn
O0o0O0oo0oooooooooboDbDDbDDDOOwWo 03/004 5450 00000C0O0O0O0O0O0OO
uooobooobooooocoboocoboobooboobooboobooboobooodnn
Ooooooooo0oO0O0EP-A0 882 1060000000000 O0OOOOO0O0O0O0OO00OO
gozhooODOBayer AGDODOODOODDOODDODOODOODOODOODODOODOOORDO
ubobooobooboobooboobooboobooboobooboobao
oooogad
ooooooooooooobobbDboDoOOoO0Osspoi10000DODODO0O0O40O760 0 OO0
ooog400s520 00000000000 O0OO0OO0COOOOO0OO0OO0OOOOOOOOOOOO
goooooboooooooboooboobooboobooboobooboobognb
uooobooobooooocoboocoboobooboobooboobooboobooodnn
oooooooooooooooobobobobooboooooboooooooooooooooao
oo)yooooooooooooooooooooooobbbDobDboOoboooooooo
unboboooboobooobooboouoboobooboobooboobooboodnnb
oooooooooooooobbbooooboooooooooooooooouv-d
OCoOO0O0O00O0O00O0OO0DO0O0OO0OOO0OO0OO0DOOo?2003/7013412500 0000000000
oooooooooooooooooboobobooooboboooooooooooooooao
OO0O0oO0oo0oOoooonooe2o003/013412500 0000000000000 OooooooOoaOo
gooaoan

oooogad
oooDooboobooobooboobooboobooboO0oboOo0baoadA20A40
unboboooboobooobooboouoboobooboobooboobooboodnnb
ooooooooooooobbobooooboooogoao

AVOODODODOODODODOOoOODODOOooOoDOOo

A2 0ooogoooogoooogooobbooooboboooobDooooboooobooooo
goooooboooooooboooboobooboobooboobooboobognb
uooooooooooaoooaoada

A Oooooooooooogooobooooboboooboooboooobooooao
goooooobooobooboobooboobooboobao

Ap )booooooooooOoOooobooooobooooDoooobDOoooopbooooo
oooooooooooooobbobooooobooooooooooooao

AS Y DO DODOoGooood

A ) D0ODODOOOCDOOO

gooogao
uoboboAbOoOooooooocooocoboocoboocobooboobooboobooodnn
oooooooooooouw-ADODODDODDODDOOOOOOOOOOoOoooooooooao
oooooooooooooooboboobooobobobooooooOooooooooo@@o
Hooooo@ooImH)oooooooooOoOoooOOoDoooDoO are 00000
oooooooooooooobobbooboooooboooooooooooooonas,s -
O@oooooo)yoooooOoOOWichlero OOO)YOoOooOoOOooooOooooaO
ooooooooooooooooobooooooonooocoooooooooooaon
goooobooooboooobooboobooboobooboob2,4,6-000000
uooobooobooooocoboocoboobooboobooboobooboobooodnn
ooooooooooooobobbbbDe -000O0O0DO0DODDODDODOOCCO o ,o -O0O00O0O0
oooboooboobobdo -00O0O0D0O0OO0ODOOODOOODODOODOODOODOODOOO
unboboooboobooobooboouoboobooboobooboobooboodnnb
coooooooooooooobobbboboooobooboooooooooooooooao



(6) JP 2005-187814 A 2005.7.14

OO00OO0O0P.K.T. Oldring (O ), Chemistry & Technology of UV & EB Formulations fo

r Coatings, Inks &0 OO O s, 0O 30019910 O SITA Technology, 0O 0O 0O O DO 610 328
OoooooDoooo0Ooao

oooooao

OO00A2) 00000O0O0CDODOOOO0DODOODODODOOODODOOODODOODODOOOOOd
0oo0Do0ooDo0Do0oooo0Do0ooooDOo0o0ooDo0DooooDo0DooDoDoDoOooDoDoDoooDoOooOan
ooo0oo0oo0oO00oooo0Do0ooooDU0Do0ooDoDUoooODOoDoooODoDooooDOoO
oooooao
O0D000DA)DDODODODDODDODODODODODDODOOD?20200000000000000000
ooooooo0O0ooooDU0oooDO0U0oDoODO0DU0oooOOoDU0DOoo0DDU0DUODoODOoDOoOoDoODDODODOO
0000000000000 ooD0DO0ooDo0Do0Do0oo0Do0Do0Do0oo0DDoDoDO0o0DoDO0DooOooODOoODOoOoOan
0oo0o0ooo0D0ooooDo0oooDO0U0oDoDOo0DoooODoDU0Doo0DDoDO0oDoODOoDOoOoDoODOoDOoDOn
oooogl,2-0000000D0D11,3-0000000001,4-0000000000O0
Ooo0oo0ooo0O0o2-000-2-00000000000000O0O0O0OO0ODODOOOOOO
ooooooOoDooooooooDOoOoooOol,3-00000D0D0DU0o0DoODODOoOooODODOOn
ooood1l,4-0000000-000000011,6-0000D00D00O00O1,2-001,4-00
000000000 oo0Do0DoooDooooDOoO0E,2-00D@-000o0ooDoooooOOoo)
oooo)yooe,2-0000-3-000000000 2,2-0000-3-00000000¢0
0000000000000 ooD0DO0ooDo0Do0Do0oo0Do0Do0Do0oo0DDoDoDO0o0DoDO0DooOooODOoODOoOoOan
I -

re 0 00D0D0D0O0OOOO0OO0OO0OO0OOODODODODOOOODODODDDDODODODOOODODOOOO
Ooooooooao

oooooao

0000000000000 oDoD0O0o0oo0DO0Do0Do0o0Do0DU0o0o0DoDO0o0DoDOo0DOooOooODOoOOOano
0000000000000 o0O0D0O0oo0O0D0DO0O0DO0DO0O0DD0DO0OO0OO0DO0OO0OODORoempp Lex
kon Chemie, 0O 465-4660 , 0O 100 19980 , Georg-Thieme-Verlag, 00O OO0O0O0OO

1

ooboooboooboooobooooooboooboooan

oooood
ooooooooA))o0oogogooooooooooobbbboooboobobooooao
gooboooboooboocobooobooobooboocoboobooboobooboobad
oooooooooooooobobbooOooobooooooao

gooooan
uobobooboobooboobooboobooboobooboobooboobad
ooooooooooooobbbooooooooooooooooooboboDbODbODOao
ocooooooooooo0ooofDae ,p-00000C000C0CDODODODODOOODODOOOO
ooooooooooooobobobooooocooooooooooooooboboDbODODOao
gooooobooooboooboooboobooboobooboobooboobod
gooaoan
ooooooooooooobobobooooooooooooooooooobbobODbODOao
g2-00ggogoooo@o)yooooooooooooooooooo@@o)Yyoooooo
cooooooOoOoooOoOoooo(@o)y oooobooooOOooobOooooDoooeo
o) ooooooboOo(e -00ooobooo)yoo(@oH)yooooooooooooOoOoo
OO ToneO OO OO OM1000 Dow, SchwalbachD O OO DO0O2-000000C0O0O00O@W@O)
coooooOo4-000000D0O(@M@OHYOOODOODODS3-0O0O0D00O0-2,2-00000
ooo(@o)yooooooooobDboooooOooooooooooooooobDbDDoDao
gooboooboooboocobooobooobooboocoboobooboobooboobad
ooooooooooooobobobooooooooooooooooooobbobODbODOao
goooobooobooboooobooboobooboobooboobooboobao
ugboboooboobooboouobooboobooboobooboad

ooooogad



a) JP 2005-187814 A 2005.7.14

0oo0oo0ooo0Do0ooooO0oooD0o0ooODo0DOoooODo0DoDooDoDoDoOooDoDOoDoOoooOaOo
ooooooo0OooooO0ooooDO0oU0oDoDo0DoooODOoDUoDoooDoDooDoDOooooo
OO0OO0OODO0DODO0OOHD OO 300 300mg KOH/gO O OO O O 600 200mg KOH/gO O OO O
700 120mg KOH/gO OO OO ODODODODODODODODOODODODOODDODODODODOOOOO
ooao

000000000000 O0O0OO0O0O00D0ODE-A4 040 290 (O30, O2500 060
, 0240 ), DE-A 3 316 592 (O 50, 01400 0110, O300)00P.K.T. Oldring (O)
, Chemistry & Technology of UV and EB Formulations for Coatings, Inks and Paints
, 020, 19910, SITA Technology, 0O DO O, 0123013500 00000000
oooooao

OoOO0O0O00O0DO0O0Q0D0O0O0OO0CDOODODOO0OOHD OO 200 300mg KOH/gO OO O O O 1000
280mg KOH/gO 0 O OO O O O 1500 250mg KOH/gD OO O OO OOOOOOOO@DO)O
O0OO0O0OD0D0ODO0OO0ODOOoHD OO 200 300mg KOH/gDO O O O O O 400 150mg KOH/gO OO O OO
0O 0O500100mg KOH/gO O DO ODODDODODODODODODODODOODODOODODOODOOODOOOO
HO O O 200 300mg KOH/gO O O O O O 400 150mg KOH/gO O O 0O O O O O 500 100mg KOH/g
0000000000000 oDoD0O0o0oo0DO0Do0Do0o0Do0DU0o0o0DoDO0o0DoDOo0DOooOooODOoOOOano
0oo0oo0ooo0oooo0o0oooDO0O0ooDo0Do0oooODoDo0Doo0DoDoDO0oDoODOoDOooOooODOoDOoDoOan
ooooooo0O0ooooDU0oooDO0U0oDoODO0DU0oooOOoDU0DOoo0DDU0DUODoODOoDOoOoDoODDODODOO
0O00ooooooooonPr.K.T. Oldring (O ), Chemistry & Technology of UV and
EB Formulations for Coatings, Inks and Paints, O 20, 19910 , SITA Technology,

O 0Ooo0oooao
O 0Ooo0oooao
I [ |

oooo, O3rOose0 00 0DODODODOOCOCCOCOOO0OODO0DODODODODODODO@@OHYDDDOGO
gooboooboooboocobooobooobooboocoboobooboobooboobad
ooooooooooo-A0DODODDOOOCOCO-FO0O0OO0OO0OO0OO0OOoOoOOOODDODODODODOO
oooogoooooooooooboobooboobooobobooooooooooooooo@@oo
coooo)yoooooooooooOoOooobOOooooboooooboooooopooooDOoo
oooooooooooooooobobbbobooooboooooooooooooooao
ogooaoan

ocoooooOO0O0oO0ooOA3))) DO0OoOoOODOoOobObOOoOobObOoobobDooboDbDOoooDOO
goooooboooobooooboooboobooboobooboobooboobogobao
gooboooboooboocobooobooobooboocoboobooboobooboobad
ocoooooO0O0oobObOO0oOooOobOOoooboooobOOoOooDODOoOoDoDedDHODOOODODOO
oooooooaed)b2,2,4-000002,4,4-0000000000000O0DODDODOGOAO
ocooooooOoo@4,4y -0oooooooooooo)yoDoOooobboooboDboooo
ooooooooooooobb-1,8-00000000O0O0OC0CCO1,4-000-0000
oooooobooooboooboooobooboobooboobooboobool,4-000
ooooooooooboz,4-000002,6-000000000000001,5-0000
goooooboooboz2,4 -004,4 -0000O0D00O0OO0ODOODOOODOODOOODOOO
uooobood4,4 4 -0000o0ooOo0obOooboocoboobooboooboobooooboad
ooooooooooooobobobooooooooooooooooooobbobODbODOao
goooobooobooboooobooboobooboobooboobooboobao
uobobooboobooboobooboobooboobooboobooboobad
ooooooooooooobbbooooooooooooooooooboboDbODbODOao
ocoooooOoOooooOooooooooDooooDOooooDOoooDoDOo,4 -0o0ood
coooooooo)ooooooooooobobboooobooooboooooboooboDoDOoo
gooooboooobooobooboodIOb0o0boo0obooboobooboooboo
gooOilpdiDOb0boooooooocoboocoboooboaoandnn

oooooad

ooooooooooA3))) oogogoooooooooobbbbbobobobobobooooo
ocoooooO0O0oooOOOoOooOOoOooooOooooDOooA)oboDoobooooooood
ooooooooooooobbbooooooooooooooooooboboDbODbODOao

10

20

30

40

50



OooooooogogQgogooQo

e [ S e s e e e e e s e e e o

e e

=~

>

OooooooogQoogoo

O

e Y = e e [ i e O Y

(8) JP 2005-187814 A 2005.7.14

0000000000000 o0D0D000DO0D0DOo0DOoDoD0DOoOOoODOoOOoDDOA2ODDOO
oo0ood0ooO00oooo0DooooDooooDooooDooooao

000
Oo0O0o0oAHODODODDODDODODODO0DODODO0DOODODODODDODODODODODODODOODOO
0000000000000 ooDU0o0ooo0Doo0ooDo0DUooooDoDooDoDoDoooao
oooooooooooODooooDoo0ooDoDoooOoDo0DoDooDoDoDod0Da ,B-000
ooo0oo0ooo00ooooOD0ooooDO0oUo0ooDo0DoOooODOoDUoDoooDUoDooDoDOooooOaOo
0000000000000 oDoDo0o0oo0Do0Do0Do0ooDo0DUoDoooDoDoOoDoDOooooao
0oo0oo0ooo0Do0ooooO0oooD0o0ooODo0DOoooODo0DoDooDoDoDoOooDoDOoDoOoooOaOo
0000000000000 O0O0D0O0DO0OD0D0DO0OO0DOD0DO0OO0DOODDOAORoempp Lex
hemie, O 4910 , O 100 19980 , Georg-Thieme-Verlag, 00 OO ODODODODOOAO
0oo0oo0ooo0DOoooo0D0oo0ooDO0O0ooODo0DOoOooODOoDUoDoooDoDoOooDoDOoDoooOaO
0000000000000 ooDU0o0ooo0Doo0ooDo0DUooooDoDooDoDoDoooao
0Ooo0oo0ooo0DooooODoDoooDoo0oooDoDoooDo0DoDooDoDoDooDoDoDoooOan
0000000000000 Q0D0D0OD0D0ODO0DO0DO0DO0ODO0OD0DO0OO0DO0OOD30mg KOH/gO
0O000O20mg KOH/gO OO OO ODODODODOI10mg KOH/gD O OO QOO

Oooao
ooooooo0OooooO0ooooDO0oU0oDoDo0DoooODOoDUoDoooDoDooDoDOooooo
AHYOODODODOOoDODODODO0DODODO0DO0DOoOODODO0DOOoDDODO0DOoODODOoDOoOoODODOoDOoOoODDOO
0oo0oo0ooo0DOoooo0D0oo0ooDO0O0ooODo0DOoOooODOoDUoDoooDoDoOooDoDOoDoooOaO
0000000000000 ooDU0o0ooo0Doo0ooDo0DUooooDoDooDoDoDoooao
0Ooo0oo0ooo0DooooODoDoooDoo0oooDoDoooDo0DoDooDoDoDooDoDoDoooOan
ooo0oo0ooo00ooooOD0ooooDO0oUo0ooDo0DoOooODOoDUoDoooDUoDooDoDOooooOaOo
0000000000000 oDoDo0o0oo0Do0Do0Do0ooDo0DUoDoooDoDoOoDoDOooooao
oooooooooooOooooDOooool,2-00o0Do0Do0oo0oDOoO1,3-00000
ooooooo0OooooO0ooooDO0oU0oDoDo0DoooODOoDUoDoooDoDooDoDOooooo
oooooogoogl,e-0000D0DDDD2-00000000O0O0O0OO0OOOOO
0oo0oo0ooo0DOoooo0D0oo0ooDO0O0ooODo0DOoOooODOoDUoDoooDoDoOooDoDOoDoooOaO
0o0oo0oooooooooool,e-0 000000000 O0DO0O0O0OoOoOooOoooao
0Ooo0oo0ooo0DooooODoDoooDoo0oooDoDoooDo0DoDooDoDoDooDoDoDoooOan
ooo0oo0ooo00ooooOD0ooooDO0oUo0ooDo0DoOooODOoDUoDoooDUoDooDoDOooooOaOo
0000000000000 oo0Do0oooo0DUooooDoDo0oooDOoDoooDoDoooao
Oooao

000000000 Q0o00DO0ooDO0oO0oDoDOoA) 0D0DDODDO0DOoDOoOODOoDOooODOO
OoodA)OODOOOOO0OO0DODUOUOOoOoOoooooooDDoDDODDDoODDoODODODDODOoDOoDOoOd
0oo0oo0ooo0DOoooo0D0oo0ooDO0O0ooODo0DOoOooODOoDUoDoooDoDoOooDoDOoDoooOaO
Ooo0Do0ooo0oDoooooool,4-0000000-[2,2,2]-0000000003
OoooooDOooooDooooooooao

oono

ASY DDODODODODOOODOoDUOoOoUooooooooooooDoDoDoDoDoDoDDoDoDooood
0oo0oo0ooo0Do0ooooO0oooD0o0ooODo0DOoooODo0DoDooDoDoDoOooDoDOoDoOoooOaOo
000000000 ooD0oo0oooDO0oO0oDoODOoDOoooOooDooOoopDo.0l200b00O00O00
l0o0oo0ooo0oo0oOouOoogogoeo.07Oo.60 oo oooano

oo

0000000000000 oo0Do0ooooDoooDOoDoooDoDoooDooooao
ODoDO0oOoooOOoA) D O0O0OOOOoOoaOn

oo
0o0o0o0ooooooooooooDoDoDoDoDoowoooooooooooooao
(HALS)O O O Sanduvord O O O O O 3058 (Clariant, Muttenz, CH)O O TinuvinO
00O 622 (Ciba Speciality Chemicals Holding Inc., Basle, CH)O OO ON-0O0O

O 0Ooooo

10

20

30

40

50



€))

JP 2005-187814 A 2005.7.14

OOHALSOOOOOOOOOOODDODODOOOOOOOoooooooooobobobooOoDODOao
ooooooooooooobbbooooooooooooooooooboboDbODbODOao
ooooooboooobooobooooboooboobooboobooboobooboobao

ODOO0OO0O0D0OA. Valet,
e 0D O0ODOOODOO

Lichtschutzmittel fuer Lacke, Vincentz VerlagD OO OO O O1

oooogd

0000000 oo0oo0o0oA2)DA3)) DDA D DD 0DD0DO0DDODDDDODDODODOOOODODODOOOd
JoddoooooooooooDoDooo0ooo0oo0oU0oUoUUoUUUooooooOoooDoDoDoODOoOOao
00000 ooooooooooDoDoDoDA3l)) 000D oDoDoDoDoODoODOoOo0DOoDOoDO0DOo0DOoDoOoOd
000000 ooooioA2)0000ooooooooooDoDoDoDoDoooooDooodd
JooddodoooooooooooDoDooooo0oo0Oo0U0U0UU0U0UUoUUoOoOoooOooOoooOol:10d
I A 0 A W A W .V A W
0000000000000 o0o00ooo0Do0ooDo0DO0o0oDo0o0oDA)DCODDODOOoCOoO0OO0
00000 ooooooooAd)0ooogso0ooooooDo22k00000000DOOd
0 e 4 o O O A O e 11
Joodooooooooooooao

ooooogad
0o0o0o0o0oooooooooDoDoDoDooDoo0o0o0o0O0o0o0oooooooDoDoDDODDaOo
JoddoooooooooooDoDoDoo0ooo0o0U0U0UUUUoUUooooooOoooDoDoODODODOaO
oad

ooooggd
JododoooooooooooDoDoDoDo0oo0oo0O0U0U0UUUUoUOoOoooOooOooOoooDoDoDDODODOaO
0o0oo0ooooooooooDoDDoDoDoDoooo0O0Oo0Oo0Oo0OoooooooOoooDoDoDDODODOaO
JoddoooooooooooDoDooo0ooo0oo0oU0oUoUUoUUUooooooOoooDoDoDoODOoOOao
0o0o0oooooooooooDoDoDoDoooo0O0U0UU0UU0oOoOoooOooOoooOooOooDoDoDDODODOaO
0o0o0o0o0oooooooooDoDoDoDooDoo0o0o0o0O0o0o0oooooooDoDoDDODDaOo
0000000000000 OABSOAMMAL ASAO CAO CABO EPO UFO CFO MFO MPFO PFO PA
NO PAO PEO HDPEO LDPEO LLDPEO UHMWPEO PETO PMMAO PPO PSO SBO PURO PVCO RFO SANO
PBTO PPEO POMO PUR-RIMO SMCO BMCO PP-EPDMO O UPODIN 77280 0 0 0 0000000
JododoooooooooooDoDoDoDo0oo0oo0O0U0U0UUUUoUOoOoooOooOooOoooDoDoDDODODOaO
0o0oo0ooooooooooDoDDoDoDoDoooo0O0Oo0Oo0Oo0OoooooooOoooDoDoDDODODOaO
JoddoooooooooooDoDooo0ooo0oo0oU0oUoUUoUUUooooooOoooDoDoDoODOoOOao
0o0o0oooooooooooDoDoDoDoooo0O0U0UU0UU0oOoOoooOooOoooOooOooDoDoDDODODOaO
0o0oo0o0o0ooooooooDoDoDoDoDooooooooooooooao

ooooggd
0oo0oooooooooooDDoDoDoDoooo0OO0Oo0Oo0OOooooooooooDoDoODDoODODOaO
00dodoooooooooooDoDooo0oo0oo0o0oO0U0oUoUoUoOooooooOoooDoDoODoOO0Oao
JododoooooooooooDoDoDoDo0oo0oo0O0U0U0UUUUoUOoOoooOooOooOoooDoDoDDODODOaO
0o0oo0ooooooooooDoDDoDoDoDoooo0O0Oo0Oo0Oo0OoooooooOoooDoDoDDODODOaO
JoddoooooooooooDoDooo0ooo0oo0oU0oUoUUoUUUooooooOoooDoDoDoODOoOOao
oo0o0oooooooooooDoDoDoDooDoo0OO0U0UU0UUoOoOooooOooOooOooOouUwoDoODoODOOao
0o0o0o0o0oooooooooDoDoDoDoooo0o0ooOoooouUw-coooooDoDDDaOao
0oooooDooooouwv-B0000o0DO0o0oDOoo0oDOoo0oDoooDoooDoooDoooao
0 Dr. K. Hoenle GmbH, DEO O UVAHANDO O O O O Panacol-Elosol GmbH, DEO O Panacol
HO O Panacol FO O O O O O O H+S Autoshot, CanadaD O O OO O OOODO

oooogd

Oooooo(ooo)yooDDOoO.505000p 0 00D0DODODOOOSOI15000 000000
Oo0oooils01000p DODOODODDODODODDODODODDODODODODOODDODODDODOODOOODOOOO

oooood
ooooogad

10

20

30

40

50



ol
OI:I

oo oooooo o oooooogoQgooo

OO0 o0 oo0oooDoooooo0oogoo=2 o

3

OO0 o0oooDoooo oo oooooQgoooo
OO0 o ooDoooo oo oDooooQgoooo
OO0 oo oDooooo o oDooooQgoooo

ooooooao

(10) JP 2005-187814 A 2005.7.14

oooooooooooooobobuwbhbOooooooooooooaoeaoonoy
OCODO0O0O00O000D0ODO00O0O0OD0OO0O0O0ODOODODDOOoY0O300kevOODDOOD
goooooboooboooboooboooboouwooooooboooooooaoaao
ooooooooooooooobobooooobooooooooooooooao
goooooboooboooboobwibbooboobooboobooboao
utooboooobooobooobooobooboobooboobooboobaoao
oooooooooooooobobooboooooboobooooooooooooao
gooooboobooobooboobouwbhoobooboobooboaoao
000 O08005000md/ecn’0 0000000

O
uoooooobooooboooobooooboobooboooboobooboobaoao
ooooooooooooooobobooooobooooooooooooooao
gooooobooooboobooboobooboobooboobooboo
gooooboooboooboobooooad

O
gooooobooobooobooboobooboobooboobooboo
ugoodaoan

O
ooooobdouv-A0O0DO0OO0OOO0OODODOO0OOOoOOOOoO0ObOOooOoobOoOooobOaaan
ooooooooo.liois0ooooouoooooonoez.oov.o0ODDODOOOO

OO0O0O0O0z2000600nmDO0000O0O0O0OOOO?2000 3000 md/cm

‘0000000000000 O00000

s e e S s e o e e
OoOoooooco+-ro0o0ooooo0o0 oo ooooo0oooooogodg
s =~ O [ e e e e e O Y A [ B

I o B

Oooooooooooooogogoooao
Oooooooooooooogogoooao

<O

Ooooooogogr g

OoOoo0ooooaoo
O 0Ooo0oooo
O 0Ooo0goooo
O 0Ooo0oooo
O 0Ooo0goooo
O 0Ooo0oooao

Ooooooooooooooogd

OoOoo0ooooaoo
OoOoo0ooooaoo
OoOoo0oo0oooao
OoOoo0ooooaoo
OoOoo0ooooaoo
OoOoo0oo0oooaoo

O

ooooooao
0O O mg KOH/gO
NaOHO O O O O
ooood

a

ooooooad
gooooooao
u
O

ooooogoad

oobooobooboAasDooooobooboooboobao
ubobouoboobooboobooboobooboobad
oooooooooooooobobbbbooooboooooao
oobooobooboobooboooboobooboobao
oooooooooooooobobbooOoocoboooooao
goooooboobooboobooboobooboobao
ooooooooooooooo/o0ooooooooooao
coooooooo/0o00O0O0oOobOOoOoOobooOooooOoO
oooooooooooooobobbbbooooboooooao
oobooobooboobooboooboobooboobao
oooooooooooooobobbooOoocoboooooao
goooooboobooboobooboobooboobao
goooooboooooaoan

oooooooooooooobobbDbDbooooboooooao
ooooogbINgZes20 000 D0OODOOOOOOOOOOOO

mg KOH/gD OO ODOODOODODOOODODODOODOOOO0ODOO
0.1 mol/LO OO DODDOKOHO OO OOAO

ocoODooooOo0oOoooOooOooooboOoooDbO0o0.1 mol/L OD0ODO

10

20

30

40

50



(11) JP 2005-187814 A 2005.7.14

OO0O0ODIN EN ISO 119090000 O

ooooogad

OoOO0O0ooOO0O0O0ooOOoDOoOoo(EPO) D000 THFEORIDOOODOOODOODODOOO
oooad

gooooao

000000000 0023000000040 s 0000
OooOoooOO0OOoOoobOOoOoobillok/ODOOODODSCOOODODOODODDODDOOODODOOOD
a

ugoodaoan

oooooooooao

ooooooooooooooobooo0oOoan

oooooooooono120090V4A0 000 O0O0O0DO-00000 1.45710000000
ODODO0O0OD01500000000000000D0OD02.7parC000O0D0ODOOOODOOODO
gobo924.0¢g000000000O0DOOS805.2 g0 O0Nn-000000000O0OS818.4 g00O0O
g3000O0O000C0C0O00O0OUO¢tert-O0000O0OO0OO0O0O0OOPeroxanO O O0OO0ODB, Per
gan GmbH, 0O OO, 000D092.4g000000160¢g000DO03.5000000000O0
OoooooooooooobobbDbDbDDboOObo400000000O0OoOTs000000000
O D00 Seitz-Filter-Werke, OO0 0O0O0O0OODOOO, ODOOOCODDODOODOGO

gooooao

oooooooooooooobobooboDbDi175.9 g0 000O0DODOI18.6 g OD2-000000
OD0O0O0ODDesmorapidd O OODOO SO, Bayer AG, DD O0OODOO, ODOODODO0.20¢g
02,6-Otert-000-4-000000000.39 g02,2,6,6-000000-00000-1-
oood1l1.9e gO0O0O0oO0oOo4.91gb0o0o0oooobbbobOOOOOOO0OOOOO
ooogad ooooooooosoobobobobbODbODOOO0OCOCOOO0OO22000000000

1

O

000000670 mPas/230 0 0 00O O66.10 0O OHO O88.7 mg KOH/gO OO OO 4.8 mg K

OH/gO DO ODOOO0DOd

oooooao

dodoodoooooDoooooooooDooooooDooooooaoag

0000000 O0DoDO0OO0oDOO0O1200gg0 0000000 0O0O0ODO0O0O®G3G.9 g0 ODOODOOO
00001401.1 g0 00 000D0O0OO0ODO0OO0ODOOR24.7g00ONn-00000000D0ODO254.7
gD OO0 tert-0000D0OO0ODOO (Peroxand OO OO ODB, Pergan GmbH, OO OO,
0000d92.6 g0 00000160 g0 00D0O0OO0DOOODOODOODOODOOODOGOO
0000000000 DbOO0ooDooOooOo928.1l g 0000 Ooe7.4gb020000000O00
0 O 0O DesmorapidDD 0 O OOO SO, Bayer AG, D OODOOODODO, ODODODO1.84 gd 2,6
-Otert-0 00 -4-0000000D00O0.60 gOd02,5-0Otert-00000D00O00O0DOO0.12 gOp
0oodoooooooDil1.84gi0000O00C4.9l g 00000 O0ODOOODOGOAOZ20,300 mPa

s/230 0 00 0 O65.20 0O 0HO O59 mg KOH/gO O OO O5.7 mg KOH/gD O OO OOGOAO
O

oooooao

0000000000 o0oDOoooDoooDoooao

googgag

OO0oo0o0ooooooooooDboDDbDDDOOODesmodurd 0O oo 1, Bayer AG, DO OO
ooo0oO0d, 0oo0O0Qoeor.3 g0 000D OOODOOODODRDODesmorapidd 00000 Z, Bay
er AG, 0ODODODODDODODO, OOODOO0.34g002,6-Otert-000-4-00000000O0
.68 g0 0O0DOO0O0DODODODODODODDOODOODDODODOODOODOODSO
ooooooooooz2-00o0boOboOO0OO0OO0OO0cCOO0OU0O0O044119g00000O0OODOOO
oooooooooosoeoesobbOOOOO0OOCOOOOONOCDODODOII4.800 00000

10

20

30

40

50



(12) JP 2005-187814 A 2005.7.14

ugobooobooaoooadd

oggdad

ogodad

oooooooooooooobDbi1o08.1 gd2,6-0O0tert-000-4-000000006O0.10
gbooo0ooO0o0ODbD40.0¢9g0000COCOO0O0O0OO0OOODOOOOOODOOODODODDDODODOODODRO

ooooooOov700O00O0OoDO0DO0OO0DDODODOOoOODODOU1l.5g00D00DOD0ODODODODOOO
OoOoooor7o0750000000000000NOMODOCI00O0DODOODOODOOOD
0000000000 v74.10000 033,500 mPas/230 O APHAO O O O 350

oooooao

Ooooo

000000000 O0o0D0OooDOOD (DesmodurD OO ODOO 1, Bayer AG, 0 O OO 10
ooo0oOd, O0O0O01089.0g0000C0CD0OO0ODOOO(Desmorapidd OO0 OO0O Z, Bay

er AG, 0 ODODODODODDO, 0OODODO0.38 g002,6-0tert-000-4-00000000O0
7590 00000C0CDODO0OD0OO0DOODU0OO0DODODO0DUOODODUODODDODODODODDODDODODOODOOSO
0000000000 2-000000000000D0000409.1 g0 00D0ODO0OOO0OOO
OD0D0DO0O00O0O0OO0OO0Os0065000000000DOD0OO0ONCODDOO17.800 00000
Ooooooooooao

oooooao

O0D0O00D0D000OD0DD00D0DO®G669.9 g2,6-0tert-000-4-00000000O0.60¢g
ocooooo0o200.0gO000OC00O0OO0DODDODOODODODOODODOOODOODODOO
OoooooOov7000000000O0D0ODO0DOODOO127.8 g0 0000000000 20
OoOoOoooOovo0v7000000000000O00ONCODDOOUO.I00DDDODODODDODOOD
Oo0DO0DO0o0oO0OO0Ooo0ooOo0Ov73.500000 22,000 mPas/230 O APHAO O 0O O 380

oooooao

Oo0ogdao
OD0D0O0O0000D0®e69.902,6-0tert-000-4-000000000.52g00000O0O0
g300.0¢g0000000C0DODO0ODODODODODODDODODUODDODDODDODODODODODODODDODODODOO
gro00ooOO0OO0OODOODOOOOOY97Y.5g0DOO00O0DO0DOODOO0DDODDODOOODODOOOTO
0700000000000 Q0ONOODDOO0O0.100D0D0O0D0DODUODDDODODODDODOOOD
O0O072.200 000 64,000 mPas/230 0APHAO 0O O3700 00000 0OO0OG62 mg KOH/

g 30
oooooao



L S e S e S e SO e SR e SO s SO e SO s SR s SO s S s SO s MO s SN s M e M e B e B

(13) JP 2005-187814 A 2005.7.14

Ooooad
AR L AazHEEY R R sEEERY ., thhrhbfBGonhbd=z—7 427D
i RC

El % AFEWHIZL A
2= B 5] 6 7 8 9 10 11 12 13
Ex. 1D 50. 0 50. 0
Ex. 200 50. 0 50. 0
Ex. 3DO4KY 100. 0
Ex. 4D 100. 0
Ex. 5O Y 50.0 |50.0
PETIA 18.5 |18.5
S B 46 Al 4.8 4.3 7.6 6.1 4.7 6.6 10.5 |10.5
DBTL 2.4 2.2 3.8 3.1 2.3 3.3 5.3 5.3
i 10.0 [25.0 |[19.9 [34.9 [20.0 |27.6 |50.0 |48.0
N3390 15.9 |11.4 12. 1
XP 2510 46.2 |[33.2 35. 1
LS 2337 12.7 |12.7
Oo0oo0ooogao
OO0O0O0OO0O[gloooOooan
O0O0ooao
OPETIAD DO D DODOODODODODODOOODOOOOOOOOODOOOOOOOOODOGODRDODADO
OoO0o0oopoucB, S.A., BEO OO OOOO
Ooo0oOoooao
00000 -000000000I Irgacure0 00 00O 184, Ciba Speciality Chemicals
, 0000, cHOUOOOOODODODDOODODODOOOOGOVLucerinOOOOOO TPO, BASF AG
, 00o0oo0o0ooouooo0oboo0o, ooboooooog3:1000o00O0ooo0oboonOoaoaabsonoan
Oo0ooooooooooooooao
O0O0ooao
ODBTLO OO OODOODOODOO (KEVER-KAT DBTL 162, Kever-Technologie GmbH & Co
. KG, Ratingen, 000D OODODOODODOODODOODODOODOOODRO
Ooo0oOoooao
00 N33900 O Desmodur O O OO O N3390 (Bayer AG, D OO ODGOOGOGO, ODOooOoOoOoag
I I I I 1 I B O I 0 O A O B R A e e e e A R R A R
O000O0O0000O0O0O0D0090O OO0 0ONCoOO OO 19.600 0 0O O 650 mPas/230 0 0O O
O d
O0O0ooao
O XP 25100 O RoskydalO O OO OO UA XP 2510 (Bayer AG, OO OODOOOO, OOO
Oo00ooO0ooooooO0ooo0o0ooOoooOo0oboOob0ooo0ob0ooOoOooOooeocOOONCCODOOee.7O
000016,000 mPas/230 0 0 0O O O
Oo0o0ooaoao
O LS 23370 O RoskydalO O OO OO UA VP LS 2337 (Bayer AG, OO O OGOGOGOGO, O
L L 0 e I 01 Y e 72 - Y A A R I R A N 0
,000 mPas/230 0D OO OO
O0O0ooao
goooooooooooooooooooooooooooooooooooooooooao
I e e e e e e e O R
I T 1 I I 1 1 e e A I 1 6 O 0 O O N AV R A

10

20

30

40

50



(14) JP 2005-187814 A 2005.7.14

gooooad

000ad

I [E % AEMHICLD

EL Y 6 |7 |8 o 10 [11 1z Ji13

[ 18 5k 2

DREEE S (%] 60.4 |48.4 [60.4 |[50.4 [55.2 |56.7 [56.1 |56.6
it AU B 20 20 20 20 20 20 20 20

DIN 4 cup [s]

HEAEEEO=—-F 47 (WWERHARL)

(DIN 53150) [min]

T1 5z i 50 25 140 | 60 30 25 85 120
(DIN 53150) [min]
T3 &E i@ 300 | 330 | »480 | »480 | 210 | >480 | »480 | »480

HHE RIS CUVER O® O =2—F 4 7

e T e Y e B e RS e S e Y e B e S e B e B e B e B e R e B e

257 [l O UVEE {b, GUE AN VR - AN T A T A T
3 3 3

547 [# > UVEE {b e AN A AN AN AN AR AR

ik OERE X 35 35 40 3b 3b 3b 4bh 4bh

[1um]

FEIR2FFRM % OR T8 | 63 76 a3 30 122 165 167 165

i [s]

== il 9605 ] % O =+ 153 167 135 148 190 197 181 187
Ei“'&@?@f [s]
L

gooogoad

00001500 0000 Panacol UV-F 900 UV-AO O O O Panacol-Elosol GmbH, DEO O O
dodod200cmi0bg200000500000000000O0OUWODOGDGOGGOGOAO
gooogoad

000050000 0000000000DeFelsko 60000 0O O O DeFelsko Corporation,
goooog, vsAD oD ooonobboooao

gooogogao
0o0o0o0o0oooooooooDoDoDoDooDoo0o0o0o0O0o0o0oooooooDoDoDDODDaOo
I % 1 I I I I 2 1 I i
Doooooou-A00DD0DO0ODDOuUvVOOOO050000ULWOOOO0OO0O0O0DODODODOGODAO
0 I I 2 A 1 1 I 6 O O N A MV AR VA
oo ooobobobobbbobobobdoddoououooooo

oooood

0 I I 0 e e T 1 1 A O A O A A M A B A
I I I e e A 6 A6 O A O M A M A M A
0o0oo0ooooooooooDoDoDoDoDoooDooooOoaag

10

20

30

40



(15) JP 2005-187814 A 2005.7.14

gobogooaon

(72000 OooOOoogooo
ooooooooooooooooooooooooooobooobooobooooOogoo

(2)D00 OO0OooDoDoOOoOOoObObOoOoo
gbobooboooboooboobooboboobooboboobooobooobobooonn

(2) 000 OODOOOoOooooo
gobooboooobooobooboobobooboobobooobo

OO0O0O0O@O) 43038 DGO01 DGO51 DG101 DG261 DG271 FA012 FA112 FA172 GAO1 GAO3

oood gog GA11 KAO2 KAO3 KAO4 KAO8 KAD9 KAL0 KA12 MA13 PAl7

goog oo PBO7



(16) JP 2005-187814 A 2005.7.14

ugoooaoodadd

L T e T e T e T e T e O T e T e O e O e T e T e R e T T e T e T e T e e T e T e T e T e T e T e T e T e T e T e T T e T e T e T e T s B e s T e O e Y e

[

10

15

20

25

COATING COMPOSITIONS

CROSS REFERENCE TO RELATED PATENT APPLICATION
The present patent application claims the right of priority under 35 U.S.C. §119
(a)-(d) of German Patent Application No.103 57 713.0, filed December 9, 2003.

BACKGROUND OF THE INVENTION

1 Field of the Invention

The present invention relates to quick-drying, solvent-based coating compositions

and to their preparation and use.

2. Description of the Prior Art

Quick-drying, solvent-based coating compositions can be cured with actinic
radiation and are used especially in the repair lacquering of motor vehicles.
Lacquers curable with actinic radiation are known as highly productive coating
compositions. One disadvantage of these lacquers, especially in the case of
systems based on the photopolymerization of acrylates or methacrylates, is that
they only cure in those surface regions of the coated object which have been
irradiated with an adequate dose and intensity.  For objects of more complicated
shape, it is therefore preferable to use dual-cure coating compositions, which, in
addition to photopolymerization, also rely on a curing mechanism independent of
irradiation, for example a crosslinking reaction of polyisocyanates with polyols.
However, said crosshinking reaction typically proceeds very slowly at room
temperature (>24 h) or within about 30 min at temperatures of 130°C.  For some
applications, especially for the coating of temperature-sensitive objects or objects
which cannot economically be heated to temperatures of approx. 130°C because of

their size and geometry, it is necessary to cure the lacquer within a short period of



B e B e e e B e e B e e T T e e e e s e B s B e e T e e e e B

10

15

25

30

17) JP 2005-187814 A 2005.7.14

S0

time without heating, and in some cases without rrradiation, so that three-
dimensional shapes and parts of the bodies to be coated which escape exposure

because of their geometry can also be provided with a cured coating,

Particularly in the repair lacquering of motor vehicles, but also for other lacquering
processes performed manually, there are considerable doubts as to whether, for
reasons of cost and health and safety at work, the high-pressure and medium-
pressure mercury vapour radiators typically used e.g. in the industrial lacquering of
wood/furniture or for curing printing inks can also be used i1 the manual sector.
The latter sector preferentially uses inexpensive mobile radiators with emissions
mostly restricted to the so-called UV-A region of the electromagnetic spectrum,
whose dose and intensity are substantially lower. There is therefore a need for
coating compositions that exhibit rapid drying or curing on irradiation with UV-A
light even in non-irradiated or inadequately irradiated regions.  Furthermore, the
proportion of volatile organic solvents in the fully-processed coating composition

should be minimal m the spray apphcation that is typically used.

WO 00/063 015 teaches the production of a laminated sheet capable of being deep
drawn, which has a radiation-curable coating containing a binder with a glass
transition temperature (Tg) above 40°C.  The coating compositions used have
very high viscosities and a spray application at room temperature is not described.
The radiation curing is effected with high-energy UV radiation or electron
radiation, usually at elevated temperature; curing exclusively with UV-A radiation

is not described.

SUMMARY OF THE INVENTION

The present invention is directed to coating compositions which are curable by
UV-A radiation and contain at least one amorphous polyurethane with a glass
transition temperature of from 35°C to 100°C, the proportion by weight of soft

groups in said amorphous polyurethane being less than 30 wt. %.
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The present invention is also directed to a process for the preparation of the above-
described coating compositions that includes mixing all of the components that are
free of 1socyanate groups, and mixing in the components that contain free

isocyanate groups just before application to a substrate.

The present invention is additionally directed to a method of repatring lacquering

by applying the above-described composition to a facquered object.
The present invention is further directed to large objects lacquered with the above-
10 described compositions as well as to substrates coated with at least one layer

obtained from the above-described coating compositions,

DETAILED DESCRIPTION OF THE INVENTION

Other than in the operating examples, or where otherwise indicated, all numbers or
15 expressions referring to quantities of ingredients, reaction conditions, etc. used in
the specification and claims are to be understood as modified in all instances by the

term "about."

It has been found that solvent-based coating compositions which contain certain
20 urethane acrylates and/or methacrylates, hereafier denoted as urethane (meth)-

acrylates, with a high .glass transition temperature and a comparatively fow solution

viscosity exhibit a very good reactivity on irradiation with UV-A light and very

rapid drying in non-irradiated regions.

25 The invention accordingly provides one-component or multicomponent solvent-
based coating compositions which are curable by UV-A radiation and contain at
least one amorphous polyurethane with a glass transition temperature of 35 to
100°C, the proportion by weight of soft groups in said amorphous polyurethane
being less than 30 wt.%.
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The mvention also provides the preparation of the coating compositions and their
use for the coating of various substrates, as well as substrates coated with the

coating compositions according to the invention.

The coating compositions according to the invention can cure purely by radiation-
induced free-radical polymerization or can additionally crosslink by radiation-
independent mechanisms such as (poly)addition reactions or possibly also poly-
condensation reactions. Curing under the influence of oxygen 1s another
possibility. Preferred crosslinking mechanisms are those which proceed at low
temperatures, especially below 60°C, within eight hours to a sufficient degree of
completion that even the non-irradiated coating cures until dry to handle.
Particular examples are the 1socyanate-hydroxyl reaction and the reaction of
isocyanate with aminic components. Depending on the presence and type of the
additional crosslinking mechanism, it is advisable to prepare the coating
composition in several separate components and only to combine these shortly
before coating.  Alternatively, it may be advisable to mask or block at least one
chemical functionality used for crosslinking without trradiation.  Examples are
certain blocked polyisocyanates (e.g. WO 03/004 545) that react at low
temperatures, especially below 60°C, or masked polyhydroxyl compounds such as
certain orthoester or oxazolidine compounds like the cyclic orthoester compounds
or urethane bisoxazolidines described in EP-A 0 882 106, e.g. OZ hardener
(Bayer AG, Leverkusen, DE), which, under the influence of water, especially
atmospheric moisture, release chemical groups capable of reacting with

isocyanates.

The amorphous polyurethanes used according to the invention with a glass
transition temperature of 35 to 100°C, preferably of 40 1o 76°C and particularly
preferably of 40 to 52°C, are preferably linear, but can also be branched, and can
carry no additional functional groups, but preferably do carry additional functional
groups. Preferred functional groups are those which participate in the chemical

curing mechanisms of the coating compositions according to the invention. These
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are particularly hydroxyl groups, isocyanate groups and/or groups polymerizable
by actinic radiation, (meth)acrylate groups being a preferred example.
Particularly preferred polyurethanes are those which have a minimal influence on
the solids content of the coating composition adjusted to the processing viscosity
with solvent.  As an approximation, these are particularly polyurethanes which
have a low melt viscosity. Particularly preferred polyurethanes are disclosed in
U.S. Patent Application Publication 2003/0134125 as binders for UV-curing
powder coatings. The definition of soft groups disclosed in said patent
specification also applies correspondingly to the polyurethanes of the coating
composition according to the invention. The relevant portions of U.S. Patent

Application Publication 2003/0134125 are herein incorporated by reference.

Apart from the amorphous polyurethanes described, the coating compositions
according to the invention can contain other components, at least one of
components A2 to A4 and/or the amorphous polvurethane containing one or more
functional groups that undergo a polymerization reaction with ethylenically

unsaturated compounds under the action of actinic radiation:

Al}y atleast one photoinitiator,

A2} optionally at least one compound which has at least one isocyanate-reactive
group and optionally contains one or more functional groups that undergo a
polymerization reaction with ethylenically unsaturated compounds under the

action of actinic radiation,

A3) optionally polyisocyanates which optionally contain one or more functional
groups that undergo a polymerization reaction with ethylenically unsaturated

compounds under the action of actinic radiation,
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A4) optionally compounds which carry functional groups that undergo a
polymerization reaction with ethylenically unsaturated compounds under the
action of actinic radiation, and which have neither isocyanate groups nor

isocyanate-reactive groups,

AS) optionally catalysts and

A6) optionally auxiliary substances and additives.

Photoinitiators Al are initiators activatable by actinic radiation which initiate free-
radical polymerization of the appropriate polymerizable groups. Photoinitiators
that are activated by UV-A and/or visible light are preferred here.  Photoinitiators
are commercially available compounds known per se which fall into two types:
unimolecular (type T) and bimolecular (type II) initiators. Examples of type |
systems are aromatic ketone compounds, e.g. benzophenones in combination with
tertiary amines, alkylbenzophenones, 4,4'-bis(dimethylamino)benzophenone
(Michler’s ketone), anthrone and halogenated benzophenones, or mixtures of said
types. Also suitable are type II initiators such as benzoin and its derivatives,
benzil ketals, acylphosphine oxides, e.g. 2,4,6-trimethylbenzovldiphenylphosphine
oxide, bisacylphosphine oxides, phenylglyoxylic acid esters, camphorquinone,
a-aminoalkylphenones, o, a-dialkoxyacetophenones and o-hydroxyalkylphenones,
It may also be advantageous to use mixtures of these compounds.  The type and
concentration of photoinitiator must be adapted, in a manner known to those
skilled 1n the art, according to the radiation source used for curing. A more
detailed description can be found e.g. in P.K.T. Oldring (Ed.), Chemistry &
Technology of UV & EB Formulations for Coatings, Inks & Paints, Vol 3, 1991,
SITA Technology, London, pp 61 - 328,
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The compounds of component A2) can be monomeric, oligomeric or polymeric
and they contain at least one and preferably two or more isocyanate-reacttve
groups such as hydroxyl, amino, aspartyl and/or thiol groups, hydroxyl groups

being preferred.

Suitable compounds of component A2) are low-molecular aliphatic, araliphatic or
cycloaliphatic diols, triols and/or higher polyols having short chains, i.e, containing
2 to 20 carbon atoms. Examples of diols are ethylene glycol, diethylene glycol,
triethylene glycol, tetracthylene glycol, dipropylene glycol, tripropylene glycol, 1,2~
propanediol, 1,3-propanediol, 1,4-butanediol, neopentyl glycol, 2-ethyl-2-butyl-
propanediol, trimethylpentanediol, positional 1somers of diethyloctanediols, 1,3-
butylene glycol, cyclohexanediol, 1,4-cyclohexane-dimethanol, 1,6-hexanediol, 1,2-
and 1.4-cyclohexanediol, hydrogenated bisphenol A (2,2-bis(4-
hydroxycyclohexyl)propane) and 2,2-dimethyl-3-hydroxypropyl
2,2-dimethyl-3-hydroxypropionate. Examples of suitable triols are
trimethylolethane, trimethylolpropane and glycerol.  Suitable alcohols of higher
functionality are ditrimethylolpropane, pentaerythritol, dipentaerythritol and

sorbitol.

Other surtable compounds are higher-molecular polyols such as polyesterpolyols,
polyetherpolyols, hydroxy-functional acrylic resins, hydroxy-functional
polyurethanes and corresponding hybrids (cf. Rompp Lexikon Chemie, pp 465 -
466, 10th ed., 1998, Georg-Thieme-Verlag, Stuttgart).

Other compounds of component A2) which can be used are any compounds,
mdividually or in arbitrary mixtures, which have at least one isocyanate-reactive
group and at least one unsaturated functional group that undergoes a
polymerization reaction with ethylenically unsaturated compounds under the action

of actinic radiation.
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It is preferable to use o, B-unsaturated carboxylic acid derivatives such as acrylates,
methacrylates, maleates, fumarates, maleimides and acrylamides, as well as vinyl
ethers, propenyl ethers, allyl ethers and compounds containing dicyclopentadienyl
units, which have at least one isocyanate-reactive group, particular preference

being given to acrylates and methacrylates having at least one isocyanate-reactive

group.

Examples of suitable hydroxy-functional acrylates or methacrylates are compounds
such as 2-hydroxyethyl (meth)acrylate, polyethylene oxide mono(meth)acrylates,
polypropylene oxide mono(meth)acrylates, polyalkylene oxide
mono(meth)acrylates, poly(s-caprolactone) mono(meth)acrylates, e.g. Tone”
M100 (Dow, Schwalbach, DE), 2-hydroxypropyl (meth)acrylate,

4-hydroxybutyl (meth)acrylate, 3-hydroxy-2,2-dimethylpropyl (meth)acrylate, the
hydroxy-functional mono-, di- or tetraacrylates of polyhydric alcohols such as
trimethylolpropane, glycerol, pentaerythritol or dipentaerythritol, ethoxylated,
propoxylated or alkoxylated trimethylolpropane, glycerol, pentaerythritol or

dipentaerythritol, or technical-grade mixtures thereof.

Other surtable compounds are isocyanate-reactive oligomeric or polymeric
compounds containing unsaturated acrylate and/or methacrylate groups, either on
their own or in combination with the above-mentioned monomeric compounds.
Preference is given here to polyester acrylates containing hydroxyl groups and
having an OH content of 30 to 300, preferably of 60 to 200 and particularly
preferably of 70 to 120 mg KOH/g.

The preparation of polyester acrylates is described in DE-A 4 040 290 (p. 3, 1. 25 -
p. 6,1 24) DE-A 3316592 (p. 5,1 14 -p. 11,1 30) and P.K.T. Oldring (Ed.),
Chemistry & Technology of UV & EB Formulations for Coatings, Inks & Paints,
Vol. 2, 1991, SITA Technology, London, pp 123 - 135.
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The following compounds known per se can also be used: epoxy(meth)acrylates
contaming hydroxyl groups and having OH contents of 20 to 300 mg KOH/g,
preferably of 100 to 280 mg KOH/g and particularly preferably of 150 to 250 mg
KOH/g, or polyurethane (meth)acrylates containing hydroxyl groups and having
OH contents of 20 to 300 mg KOH/g, preferably of 40 to 150 mg KOH/g and
particularly preferably of 50 to 100 mg KOH/g, or acrylated polyacrylates having
OH contents of 20 to 300 mg KOH/g, preferably of 40 to 150 mg KOH/g and
particularly preferably of 50 to 100 mg KOH/g, as well as mixtures thereof with
one another and mixtures with unsaturated polyesters containing hydroxyl groups,
and mixtures with polyester (meth)acrylates or mixtures of unsaturated polyesters
containing hydroxyl groups with polyester (meth)acrylates.  Such compounds are
also described in P. K. T, Oldring (Ed.), Chemistry & Technology of UV & EB
Formulations for Coatings, Inks & Paints, Vol. 2, 1991, SITA Technology,
London, pp 37 - 56. Epoxy(meth)acrylates containing hydroxyl groups are based
especially on reaction products of acrylic acid and/or methacrylic acid with
epoxides (glycidyl compounds) of monomeric, oligomeric or polymeric bisphenol
A, bisphenol F, hexanediol and/or butanediol or their ethoxylated and/or
propoxylated derivatives.  Acrylated polyacrylates can be prepared for example by
reacting glycrdyl-functional polyacrylates with (meth)acrylic acid.

Polyisocyanates A3) are aromatic, araliphatic, aliphatic or cycloaliphatic diiso-
cyanates or polyisocyanates. Mixtures of such diisocyanates or polyisocyanates
can also be used. Examples of suitable diisocyanates or polyisocyanates are
butylene diisocyanate, hexamethylene diusocyanate (HDI), isophorone diisocyanate
(IPDI), 2,2,4- and/or 2,4, 4-trimethylhexamethylene diisocyanate, the isomeric
bis(4,4'-1socyanatocyclohexylymethanes or mixtures thereof with arbitrary isomer
contents, 1socyanatomethyl-1,8-octane diisocyanate, 1,4-cyclo-hexylene
ditsocyanate, the isomeric cyclohexanedimethylene diisocyanates,

1,4-phenylene diisocyanate, 2,4- and/or 2,6-toluylene diisocyanate,
1,5-naphthylene dusocyanate, 2,4'- or 4,4'-diphenylmethane diisocyanate,

triphenylmethane 4,4’ 4" -triisocyanate or derivatives thereof with a urethane, urea,
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carbodiinide, acylurea, isocyanurate, allophanate, biuret, oxadiazinetrione,
uretdione or iminooxadiazinedione structure, and mixtures thereof. Preference is
given to polyisocyanates based on oligomerized and/or derivatized diisocyanates
from which excess diisocyanate has been removed as far as possible by suitable
processes, especially those based on hexamethylene diisocyanate, isophorone
diisocyanate and the isomeric bis(4,4'-isocyanatocyciohexylymethanes, and
mixtures thereof.  The oligomeric isocyanurates and iminooxadiazinediones of
HDI and mixtures thereof, and the oligomeric isocyanurates of IPDI, are

particularly preferred.

The polyisocvanates A3) can optionally contain one or more functional groups that
undergo a polymerization reaction with ethylenically unsaturated compounds under
the action of actinic radiation.  These groups can be prepared by reacting the
unsaturated isocyanate-reactive compounds mentioned under A2) with saturated
polyisocyanates by methods known per se, e.g. urethanization and/or
allophanation, preference being given to the monomeric unsaturated 1socyanate-

reactive compounds mentioned under A2},

Compounds of component A4) which can be used are modified monomers or
polymers that undergo a polymerization reaction with ethylenically unsaturated
compounds under the action of actinic radiation. The modification is effected by
methods known per se and consists in introducing appropriate chemical
functionalities into the molecules.  Suitable compounds are o, B-unsaturated
carboxylic acid derivatives such as acrylates, methacrylates, maleates, fumarates,
maleimides and acrylamides, as well as vinyl ethers, propenyl ethers, allyl ethers
and compounds containing dicyclopentadienyl units.  Acrylates and methacrylates
are preferred.  Examples include the reactive thinners known in radiation curing
technology (cf. Rompp Lexikon Chemie, p. 491, 10th ed., 1998, Georg-Thieme-
Verlag, Stuttgart) or the binders known in radiation curing technology, such as

polyether acrylates, polyester acrylates, urethane acrylates, epoxyacrylates,
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melamine acrylates, silicone acrylates, polycarbonate acrylates and acrylated
polyacrylates, provided they have a hydroxyl group content below 30, preferably
below 20 and particularly preferably below 10 mg KOH/g,

The acrylic acid or methacrylic acid esters, preferably the acrylic acid esters, of the
following alcohols may be mentioned as examples of constituents of A4).  Mono-
hydric alcohols are the isomeric butanols, pentanols, hexanols, heptanols, octanols,
nonanols and decanols, and also cycloaliphatic alcohols such as 1soborneol,
cyclohexanol and alkylated cyclohexanols, and dicyclopentanol, arylaliphatic
alcohols such as phenoxyethanol and nonylphenylethanol, and tetrahydrofurfuryl
alcohols. It 1s also possible to use alkoxylated derivatives of these alcohols.
Examples of dihydric alcohols are alcohols such as ethylene glycol, 1,2-
propanediol, 1,3-propanediol, diethylene glycol, dipropylene glycol, the iéomeric
butanediols, neopentyl glycol, 1,6-hexanediol, 2-ethylhexanediol and tripropylene
glycol, as well as alkoxylated derivatives of these alcohols.  Preferred dihydric
alcohols are 1,6-hexanediol, dipropylene glycol and tripropylene glycol.  Alcohols
with more than two hydroxyl groups are glycerol, trimethylolpropane,
ditrimethylolpropane, pentaerythritol and dipentaerythritol, as well as alkoxylated

derivatives thereof

Constituents of A5) which can be used concomitantly to accelerate the curing of
the isocyanates with the respective isocyanate-reactive compounds A2} are the
catalysts known in isocyanate chemistry.  Suitable catalysts in the case of
unblocked isocyanates are tertiary amines and tin, zinc or bismuth compounds,
especially triethylanune, 1,4-chazabicyclo[2,2,2Joctane, tin dioctoate or dibutyltin

dilaurate.

The amount of catalyst AS) can be adapted to the curing requirements by those
skilled in the art, consideration being given especially to the curing temperature,

the required curing rate and optionally the pot life in the case of free isocyanate
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groups. Suitable amounts of catalyst to be used are e.g. 0.01 to 2 wt.%,
preferably 0.05 to 1 wt.% and particularly preferably 0.07 to 0.6 wt.%, based on

the total solids content.

Additives or auxiliary substances conventionally used in the technology of lacquers

2

paints, printing inks, sealants and adhesives can be present as component A6).

Other additives which can be used are stabilizers, light stabilizers such as UV
absorbers and sterically hindered amines (HALS), especially N-acylated HALS like
Sanduvor® 3058 (Clariant, Muttenz, CH) or Tinuvin® 622 (Ciba Speciality
Chemicals Holding Inc_, Basle, CH), and also antioxidants, fillers and lacquer aids,
e.g. antisettling agents, defoaming agents and/or wetting agents, flow control
agents, reactive thinners, plasticizers, catalysts, auxiliary solvents and/or
thickeners, as well as pigments, dyestuffs and/or flatting agents. The use of light
stabilizers and the various types are described for example in A. Valet,

Lichtschutzmittel fiir Lacke, Vincentz Verlag, Hannover, 1996.

The proportions of amorphous polyurethanes A2), A3) and A4} can vary within
wide limits. A high proportion of amorphous pelyurethane in the coating
composition improves the physical drying. Curing in non-exposed regions can
also be influenced by the additional crosslinking mechanism.  If component A3)
contains many, optionally reactive isocyanate groups and if the proportions of
1isocyanate-reactive groups in A2) and/or the amorphous polyurethane are
commensurate therewith - a ratio of isocyanate to isocyanate-reactive groups of
1:1 is preferred - the crosslinking density and hence the resistance in the non-
irradiated region increase.  As the proportion of A4 in the coating composition
increases, so the physical drying deteriorates. In non-irradiated regions, A4)

remains uncrosslinked as a plasticizer. The amount of A4) is therefore preferably
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limited to less than 50 wt.%, especially less than 25 wt.%. The proportion of
amorphous polyurethane in the coating composition is preferably more than

20 wt.%, especially more than 35 wt.%.

The coating compositions according to the invention can be prepared by first
mixing together all the components that are free of isocyanate groups, the
components that contain free 1socyanate groups only being mixed in just before

application to a substrate.

The coating compositions according to the invention can be apphed to a very wide
variety of substrates by the conventional techniques, for example by spraying,
rolling, knife coating, pouring, spraying, brushing, impregnation or dipping, or by
printing techniques such as gravure, flexographic or offset printing, or by transfer
methods. Examples of suitable substrates are wood, metal, including particularly
metal as used in so-called wire, coil, can or container lacquering applications, also
plastic, including plastic in sheet form, especially ABS, AMMA, ASA, CA, CAB,
EP, UF, CF, MF, MPF, PF, PAN, PA, PE, HDPE, LDPE, LLDPE, UHMWPE,
PET, PMMA, PP, PS, SB, PUR, PVC, RF, SAN, PBT, PPE, POM, PUR-RIM,
SMC, BMC, PP-EPDM and UP (abbreviations as defined in DIN 7728T1), paper,
leather, textiles, felt, glass, derived timber products, cork, inorganically bonded
substrates such as plywood and fibreboard, electronic components or mineral
substrates. It is also possible to lacquer substrates made up of different materials
taken from those mentioned above, or already coated substrates. As a further
possibility, the coating compositions can be applied only temporarily to a substrate,

and then partially or completely cured and peeled off, e.g. to produce sheets.

The coating compositions according to the invention are preferably used in the
repair lacquering of, in particular, vehicles such as motor vehicles, aeroplanes,
ships and railway vehicles. Conventionally, said vehicles are provided with
several layers of lacquer, each layer being composed of different coating

compositions. If this lacquer is damaged, it is conventional to carry out repair
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lacquering, hkewise in several layers. The coating compositions according to the
invention can be used in appropriate formulations in each layer, especially in so-
called primers or fillers and/or clear lacquers. Repair lacquering is preferably
carried out using mobile and especially portable UV radiators. Preferred radiators
are those which emit scarcely any UV-C radiation, or none at all, and only low
proportions of UV-B radiation.  Such radiators are obtainable for example from
Dr. K. Honle GmbH, DE, under the name UVAHAND, from Panacol-Elosol
GmbH, DE, under the name Panacol H or Panacol F, and from H+S Autoshot,

Canada.

The applied layer thicknesses (prior to curing) are typically between 0.5 and
5000 um, preferably between 5 and 1500 pm and particularly preferably between
15 and 1000 um. If solvent is used, this is removed by the common methods after

application.

Radiation curing is preferably effected by the action of high-energy radiation, i.e.
UV radiation or daylight, e.g. light with a wavelength of 200 to 750 nm, or by
irradiation with high-energy electrons (electron radiation, 90 to 300 keV). The
radiation sources used for light or UV light are e.g. high-pressure mercury vapour
lamps, it being possible for the mercury vapour to be modified by doping with
other elements such as gallium or iron.  Other possible radiation sources are
lasers, pulsed lamps (known as UV flashlight radiators), halogen lamps or eximer
radiators. The radiators can be fixed installations, in which case the object to be
ifradiated is moved past the radiation source by means of a mechanical device, or
the radiators can be mobile, in which case the object to be irradiated does not move
during curing. For UV curing the radiation dose that is conventionally sufficient

for crosslinking ranges from 80 to 5000 mJ/cm?,
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Irradiation can optionally also be carried out with the exclusion of oxygen, e.g.
under an inert gas atmosphere or an oxygen-reduced atmosphere.  Suitable inert
gases are preferably nitrogen, carbon dioxide, noble gases or combustion gases.
Irradiation can also be carried out while the coating is covered with media
transparent to the radiation, for example plastic sheets, glass or liquids such as

water.

The type and concentration of any initiator used shall be varied in a manner familiar

to those skilled in the art according to the radiation dose and curing conditions.

Particularly preferably, curing 1s effected using the UV-A radiators described
above. Photoinitiators are then used in concentrations of 0.1 to 15 and

particularly preferably of 2.0 to 7.0 wt.%, based on the solids content of the
coating, These coatings are preferably cured using a dose of 200 to 3000

mJ/cm’, measured in the wavelength range from 200 to 600 nm.

If the coating composition according to the invention contains 1socyanate groups
(component A3), it also cures under the action of thermal energy. The thermal
energy can be introduced mto the coating by radiation, thermal conduction and/or
convection, it being conventional to use the infrared radiators, near infrared
radiators and/or furnaces commonly employed in coating technology. In the case
of repair lacquering, infrared radiators are preferred.  Alternatively, the use of a
heat source is dispensed with for curing because the ambient heat may be sufficient
for gradual curing, making it unnecessary to introduce additional thermal energy
into the system. In addition, a reaction with atmospheric moisture can also effect

a proportion of the curing.

When 1socyanate groups are present, two independent chemical mechanisms are
initiated by the action of actinic radiation and thermal energy/ambient heat, so the
actinic radiation/thermal energy sequence, and hence the sequence in which the

mechanisms proceed, can be combined in any desired manner.  Preferably, any
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organic solvent and/or water present are first removed by the methods
conventionally used mn coating technology.  In a preferred variant, this 1s followed
by complete or partial curing inittally under the action of actinic radiation.

Thermal curing can then follow immediately or at a later stage, either in the

spatially identical place or in a separate place.

EXAMPLES
All percentages are to be understood as being by weight (wt.%), unless indicated

otherwise.

Acid number: reported in mg KOH/g sample, titration with 0.1 mol/l NaOH
solution against bromothymol blue (ethanolic solution), colour change from yellow

through green to blue, based on DIN 3682
Hydroxyl number: reported 1n mg KOH/g sample, titration with 0.1 mol/l
methanolic KOH solution after acetylation with acetic anhydride in the cold under

catalysis with dimethylaminopyridine

Isocyanate content: reported in %, back titration with 0.1 mol/l hydrochloric acid

after reaction with butylamine, based on DIN EN [SO 11909

Gel permeation chromatography (GPC): elution with THF, RI detection,

integration after calibration with polystyrene standard

. " . . -
Viscosities: rotating viscometer, measurements at 23°C and 40 s~ shear rate

Glass transition temperatures were determined by DSC (differential scanning

calorimetry) using a heating rate of 10 K/min.
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Preparation of components for Comparative Examples:
Example 1: Glycidyl-functional polyacrylate

Part 1: 1200 g of butyl acetate were placed mn a V4A steel (chromium-nickel steel
1.4571) pressure reactor vessel and heated to 155°C (internal reactor pressure
approx. 2.7 bar). A solution of 924.0 g of glycidyl methacrylate, 805.2 g of
methyl methacrylate and 818 4 g of n-butyl acrylate was then metered in over 3 h.
A solution of 92.4 g of ditert-butyl peroxide (Peroxan” DB, Pergan GmbH,
Bocholt, DE) in 160 g of butyl acetate was metered in simultaneously over 3.5 h.
Stirring was continued for one hour and the mixture was cooled to 40°C and finally

filtered on a T5500 depth filter (Seitz-Filter-Werke, Bad Kreuznach, DE).

Part 2: 175.9 g of the product previously obtained in part 1, 18.6 g of acrylic acid,
0.20 g of tin 2-ethylhexanoate (Desmorapid” SO, Bayer AG, Leverkusen, DE),
0.39 g of 2,6-ditert-butyl-4-methylphenol, 1.96 mg of 2,2,6,6-tetramethyl-
pipertdin-1-oxyl and 4.91 g of butyl acetate were placed in a three-necked flask
equipped with a reflux condenser, a stirrer and a gas inlet tube, and the mixture
was heated to 90°C and reacted for 22 h while nitrogen was being introduced.
This yielded a product with a viscosity of 670 mPas/23°C, a solids content of
66.1%, an OH number of 88.7 mg KOH/g and an acid number of 4.8 mg KOH/g.

Example 2: Acryloyl-functional and hydroxy-functional polyacrylate

Example 1 was repeated except that 1200 g of butyl acetate, 636.9 g of glycidyl
methacrylate, 1401.1 g of methyl methacrylate, 254.7 g of isobornyl methacrylate
and 254.7 g of n-butyl acrylate, and a solution of 92.6 g of ditert-butyl peroxide
(Peroxan” DB, Pergan GmbH, Bocholt, DE) in 160 g of butyl acetate, were used
mpart 1. 928.1 g of the product of part 1, 67.4 g of acrylic acid, 1.84 g of tin
2-ethylhexanoate (Desmorapid® SO, Bayer AG, Leverkusen, DE), 0.60 g of
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2, 6-ditert-butyl-4-methylphenol, 0.12 g of 2, 5-ditert-butylhydroquinone, 1.84 g of
p-methoxyphenol and 4.91 g of butyl acetate were then used in part 2. This
yielded a product with a viscosity of 20,300 mPas/23°C, a solids content of 65.2%,
an OH number of 59 mg KOH/g and an acid number of 5.7 mg KOH/g.
Preparation of polyurethanes for the coating composition according to the

mvention;

Example 3:

Precursor: 907.3 g of isophorone diisocyanate (Desmodur”™ I, Bayer AG,
Leverkusen, DE), 0.34 g of dibutyltin dilaurate (Desmorapid® Z, Bayer AG,
Leverkusen, DE) and 0.68 g of 2, 6-ditert-butyl-4-methylphenol were placed in a
three-necked flask equipped with a reflux condenser, a stirrer and a gas inlet tube,
and the mixture was heated to 50°C. 441.1 g of 2-hydroxypropyl acrylate were
then metered in gradually. A temperature of between 50 and 65°C was
maintained by the strongly exothermic reaction.  When the NCO content had

reached 14.8%, the product was cooled.

Urethane acrylate: 108.1 g of the precursor, 0.10 g of 2,6-ditert-butyl-4-methyl-
phenol and 40.0 g of butyl acetate were placed in a three-necked flask equipped
with a reflux condenser, a stirrer and a gas inlet tube, and the mixture was heated
to 70°C.  11.5 g of ethanediol were then metered in gradually. A temperature of
between 70 and 75°C was maintained by the exothermic reaction. When the
NCO content had reached 0.1%, the product was cooled. Sohds content; 74.1%,
viscosity: 33,500 mPas/23°C, APHA colour index: 35.

Example 4:

Precursor: 1089.0 g of isophorone diisocyanate (Desmodur” I, Bayer AG,

Leverkusen, DE), 0.38 g of dibutyltin dilaurate (Desmorapid” Z, Bayer AG,
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Leverkusen, DE) and 0.75 g of 2, 6-ditert-butyl-4-methylphenol were placed in a
three-necked flask equipped with a reflux condenser, a stirrer and a gas inlet tube,
and the mixture was heated to 50°C.  409.1 g of 2-hydroxypropyl acrylate were
then metered in gradually. A temperature of between 50 and 65°C was
maintained by the strongly exothermic reaction. When the NCO content had

reached 17.8%, the product was cooled.

Urethane acrylate: 669.9 g of the precursor, 0.60 g of 2,6-ditert-butyl-4-methyl-
phenol and 200.0 g of butyl acetate were placed in a three-necked flask equipped
with a reflux condenser, a stirrer and a gas inlet tube, and the mixture was heated
to 70°C.  127.8 g of butanediol were then metered in gradually. A temperature
of between 70 and 75°C was maintained by the exothermic reaction. When the
NCO content had reached 0.1%, the product was cooled. Solids content: 73.5%,
viscosity: 22,000 mPas/23°C, APHA colour index: 38,

Example 3:

669.9 g of the precursor of Example 3, 0.52 g of 2,6-ditert-butyl-4-methylphenol
and 300.0 g of butyl acetate were placed in a three-necked flask equipped with a
reflux condenser, a stirrer and a gas inlet tube, and the mixture was heated to 70°C.
97.5 g of glycerol were then metered in gradually. A temperature of between 70
and 75°C was maintained by the exothermic reaction, When the NCO content
had reached 0.1%, the product was cooled. Solids content: 72.2%, viscosity:

64,000 mPas/23°C, APHA colour index: 37, hydroxyl number: 62 mg KOH/g.
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Preparation of coating compositions according to the mvention and comparative

coating compositions, and coatings obtained therefrom:

Comparative According to the invention
Example 6 7 8 9 10 11 12 13
Product of Ex. 1 1 50.0 50.0
Product of Ex. 2 50.0 50.0
Product of Ex. 3 100.0
Product of Ex. 4 100.0
Product of Ex. § 50.0 | 500
PETIA 18.5 | 185
Photomitiator 4.8 43 7.6 6.1 4.7 6.6 105 1105
DBTL 2.4 2.2 3.8 3.1 23 3.3 53 53
Ethyl acetate 100 [ 250 1199 1349 1200 {276 1500 |480
N3390 159 | 114 12.1
XP 2510 462 |332 35.1
LS 2337 127 [ 127
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All amounts are in [g].

PETIA is the technical-grade reaction product of pentaerythritol with acrylic acid,
containing hydroxyl groups, from UCB, S.A., BE.

A mixture of an alpha-hydroxy ketone (Irgacure” 184, Ciba Speciality Chemicals,
Basle, CH) with a monoacylphosphine oxide (Lucerin® TPO, BASF AG,
Ludwigshafen, DE) in a weight ratio of 3:1, as a 50% solution m ethyl acetate, was

used as the photoinitiator.

DBTL represents a 1% solution of dibutyltin dilaurate (KEVER-KAT DBTL 162,
Kever-Technologie GmbH & Co. KG, Ratingen, DE) in ethyl acetate.

N3390 represents Desmodur” N3390 (Bayer AG, Leverkusen, DE), an aliphatic
polyisocyanate based on hexamethylene diisocyanate, predominantly containing
isocyanurate structural units, 90% solution in butyl acetate, NCO content:

19.6%, viscosity: 650 mPas/23°C.
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XP 2510 represents Roskydal® UA XP 2510 (Bayer AG, Leverkusen, DE), an
isocyanate-containing urethane acrylate, 90% solution in butyl acetate, NCO

content: 6.7%, viscosity: 16,000 mPas/23°C.

LS 2337 represents Roskydal® UA VP LS 2337 (Bayer AG, Leverkusen, DE), an
isocyanate-containing urethane acrylate, 100%, NCO content: 12 5%, viscosity:

10,000 mPas/23°C.

To prepare the coating compositions, all the components not containing isocyanate
were first mixed together homogeneously.  The isocyanate-containing
constituents were then stirred in immediately before application.  The ready-

formulated lacquers were then applied to glass plates with a 150 um coating knife.

Comparative According to the invention

Example 6 | 7 | 8 | 9 10 | 11 | 12 | 13

Coating composition

Calculated solids | 604 484 604 (504 (552 |567 (561 566
content [%]

Flow time m DIN 4| 20 20 20 20 20 20 20 20

cup {s]

Coating after surface drying without UV irradiation

T1 drying 50 25 140 60 30 25 85 120
(DIN 53150) [min]

T3 drying 300 1330 | >480 | >480 | 210 | >480 | >480 | >480

(DIN 53150) [min]

Coating after 15 min of surface drying and UV irradiation

UV curing for 2 min | tacky | soft | tacky | tacky { soft | hard | hard | hard

UV curing for Smin | soft | hard | soft |hard |hard | hard | hard | hard

Laver thickness after | 35 35 40 35 35 35 45 45
curing [um]|

Pendulum  hardness | 53 76 53 80 122 165 157 165
after 2 h at RT [s]

Pendulum  hardness | 153 167 135 148 190 197 181 187
after 96 h at RT [s]
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After 15 min of ventilation at RT, UV curing is effected with a Panacol UV-F 900
UV-A lamp from Panacol-Elosol GmbH, DE, by irradiation for 2 min or 5 min at a

distance of 20 cm.

The layer thickness on the sample irradiated for S min was then measured with a

DeFelsko 6000 meter from DeFelsko Corporation, New York, USA.

Only the binders according to the invention satisfy all the requirements: high solids
content (over 55% for the spraying viscosity of a clear lacquer), good physical
surface drying, e.g. in concealed regions (T1 drying in 120 min), high UV reactivity
under pure UV-A light (UV curing in 2 to 5 min) and rapid post-curing (the
pendulum hardness is over 120 s at most 2 h after irradiation). The comparative
binders always fail to meet these requirements in at least two of the properties

tested.

Although the invention has been described in detail in the foregoing for the purpose of
lustration, it is to be understood that such detail is solely for that purpose and that
variations can be made therein by those skilled in the art without departing from the

spirit and scope of the invention except as it may be limited by the claims.
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WHAT IS CLAIMED IS:

1. Coating compositions which are curable by UV-A radiation and contain at

least one amorphous polyurethane with a glass transition temperature of
from 35°C to 100°C, the proportion by weight of soft groups in said
amorphous polyurethane being less than 30 wt.%.

2. Coating compositions according to Claim 1, comprising the following as

other components:

Al)  atleast one photoinitiator,

A2)  optionally at least one compound which has at least one isocyanate-
reactive group and optionally contains one or more functional
groups that undergo a polymerization reaction with ethylenically

unsaturated compounds under the action of actinic radiation,

A3)  optionally polyisocyanates which optionally contain one or more
functional groups that undergo a polymerization reaction with
ethylenically unsaturated compounds under the action of actinic

radiation,

A4)  optionally compounds which carry functional groups that undergo a
polymerization reaction with ethylenically unsaturated compounds
under the action of actinic radiation, and which have neither

isocyanate groups nor isocyanate-reactive groups,

AS5)  optionally catalysts and
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A6)  optionally auxiliary substances and additives,
at least one of components A2) to A4) and/or the amorphous
polyurethane containing one or more functional groups that
undergo a polymerization reaction with ethylenically unsaturated

compounds under the action of actinic radiation.

Coating compositions according to Claim 1, wherein the amorphous

polyurethanes have a glass transition temperature of 40 to 76°C.

Coating compositions according to Claim 1, wherein the amorphous

polyurethanes have a glass transition temperature of 40 to 52°C.

Coating composttions according to Claim 1, wherein the amorphous

polyurethanes have a linear molecular structure.

Coating compositions according to Claim 1, wherein in addition to
photochemical crosslinking, the compositions are curable by an additional
crogslinking mechanism which proceeds at temperatures below 60°C within
eight hours to a sufficient degree of completion that even the non-irradiated

coating cures until dry to handle.

Coating compositions according to Claim 6, wherein the additional
crosslinking mechanism is based on the isocyanate-hydroxyl reaction or the
reaction of 1socyanate with aminic components, or on both types of

reaction simultaneously.

A process for the preparation of coating compositions according to
Claim 1, comprising mixing all of the components that are free of
isocyanate groups, and mixing in the components that contain free

1socyanate groups just before application to a substrate.
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A method of repairing lacquering comprising applying the composition

according to Claim 1 to a lacquered object.

Large objects lacquered with the composition of Claim 1.

The large objects according to Claim 10, wherein the large objects are

selected from motor vehicles, aeroplanes, ships and railway vehicles.

Substrates coated with at least one layer obtained from the coating

compositions according to Claim 1.

Coating compositions according to Claim 1, wherein the auxiliary
substances and additives A6) are selected from the group consisting of light
stabilizers, antioxidants, fillers, antisettling agents, defoaming agents,
wetting agents, flow control agents, reactive thinners, plasticizers, catalysts,
solvents, thickeners, pigments, dyestuffs, flatting agents and combinations

thereof.

Coating compositions according to Claim 2, wherein the amorphous

polyurethanes have a glass transition temperature ot 40 to 76°C.

Coating compositions according to Claim 2, wherein the amorphous

polyurethanes have a glass transition temperature of 40 to 52°C.

Coating compositions according to Claim 2, wherein the amorphous

polyurethanes have a linear molecular structure.
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17, Coating compositions according to Claim 2, wherein in addition to
photochemical crosslinking, the compositions are curable by an additional
crosslinking mechanism which proceeds at temperatures below 60°C within
eight hours to a sufficient degree of completion that even the non-irradiated

5 coating cures until dry to handle.

18.  Large objects lacquered with the composition of Claim 2.

19.  The large objects according to Claim 18, wherein the large objects are

10 selected from motor vehicles, aeroplanes, ships and railway vehicles.

20, Substrates coated with at least one layer obtained from the coating

compositions according to Claim 2.

27

COATING COMPOSITIONS

ABSTRACT OF THE DISCLOSURE

Quick-drying, solvent-based coating compositions, which are curable by UV-A
radiation and contain at least one amorphous polyurethane with a glass transition
temperature of from 35°C to 100°C, the proportion by weight of soft groups in

said amorphous polyurethane being less than 30 wt.%. The compositions are

5  prepared by nuxing all of the components that are free of isocyanate groups, and

mixing in the components that contain free isocyanate groups just before

application to a substrate.
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