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APPLICATION THEREOF

(57) The present invention pertains to finishing ma-
terial field, in particular relates to an UV-curing transfer
film, and a preparation method and an application of the
UV-curing transfer film. Uniformly spread or print release
agent on a substrate film, and then cure the release agent
under infrared irradiation, to obtain a release agent layer
on the substrate film; uniformly spread or print UV-cura-
ble ink that has patterns and decorative effect on the
release agent layer, and then cure the ink under UV ir-
radiation, to obtain an UV-curable ink decorative pattern
layer; or, first, uniformly spread or print a layer of UV-
curable protective paint that is scratch and wear resistant,
cure the UV-curable protective paint under UV irradiation,
and then uniformly spread or print UV-curable ink that
has patterns and decorative effect on the UV-curable pro-
tective layer, and cure the UV-curable ink under UV irra-
diation; uniformly spread or print UV-curable background
color paint on the UV-curable ink decorative pattern layer,
and cure the UV-curable background color paint, so as
to obtain an UV-curing transfer film, which can be used
to produce UV-curing transfer film decorative boards/
plates. The UV-curing transfer film provided in the
present invention has advantages such as high material
strength, high weather resistance, environmental protec-
tion, rich colors and patterns, full and rigid paint film, high

scratch resistance, easy cleaning, and non-flammability,
etc.
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Description

Field of the Invention

[0001] The present invention pertains to the finishing
material field, in particulars relates to an UV-curing trans-
fer film or colorful transfer film produced by uniformly
spreading or printing UV-curable paint/ink (abbreviated
as UV paint/ink), and a preparation method and an ap-
plication of the UV-curing transfer film or colorful transfer
film.

Background of the Invention

[0002] Nowadays, as interior and exterior finishing
products become luxury increasingly and the require-
ments of the state for environmental protection, energy
conservation, and sustainable development become
higher and higher, the criteria for energy conservation
and emission reduction in production and construction
procedures become more and more stringent. At present,
existing transfer films for interior and exterior finishing
products are usually thermal transfer films or aqueous
transfer films. However, thermal transfer films or aqueous
transfer films involve volatilization of a great deal of or-
ganic solvent and heavy exhaust pollution, as described
in CN101318420; moreover, when thermal transfer films
or aqueous transfer films are applied to timber boards,
cement boards, gypsum boards, or metal plates, thermal
transfer films or aqueous transfer films tend to peel off
from the boards or plates. Photo-cured paint is a sort of
green paint free of volatile organic compounds, and UV-
curable paint or UV-curable ink has advantages such as
high curing rate, low energy consumption, low equipment
investment, small equipment footprint, and high film per-
formance, etc.; therefore, the application of UV-curable
colorful transfer films can bring more benefits.

Summary of the Invention

[0003] An object of the present invention is to provide
an UV-curing transfer film or UV-curable colorful transfer
film, which is rich in colors and patterns, and has high
decorative and protective performance.
[0004] Another object of the present invention is to pro-
vide a method for preparation of UV-curing transfer film
or UV-curable colorful transfer film.
[0005] Another object of the present invention is to pro-
vide an application of UV-curing transfer film or UV-cur-
able colorful transfer film.
[0006] The UV-curing transfer film or UV-curable col-
ourful transfer film provided in the present invention can
comprise a substrate film, a release agent layer, an UV-
curable ink decorative pattern layer, and an UV-curable
paint background layer, wherein, the release agent layer
is on the substrate film, the UV-curable ink decorative
pattern layer is on the release agent layer, and the UV-
curable paint background layer is on the UV-curable ink

decorative pattern layer; or
[0007] The transfer film can comprise a substrate film,
a release agent layer, an UV-curable paint protective lay-
er, an UV-curable ink decorative pattern layer, and an
UV-curable paint background layer, wherein, the release
agent layer is on the substrate film, the UV-curable paint
protective layer on the release agent layer, the UV-cur-
able ink decorative pattern layer is on the UV-curable
paint protective layer, and the UV-curable paint back-
ground layer is on the UV-curable ink decorative pattern
layer.
[0008] The release agent layer can be coated or print-
ed to required thickness, preferably 1∼100Pm thickness.
[0009] The UV-curable paint protective layer can be
coated or printed to required thickness, preferably
1∼100Pm thickness.
[0010] The UV-curable ink decorative pattern layer can
be coated or printed to required thickness, preferably
1∼100Pm thickness.
[0011] The UV-curable paint background layer can be
coated or printed to required thickness, preferably
1∼100Pm thickness.
[0012] Calculated in weight percentage, the release
agent that is used to produce the release agent layer is
a mixture of 20∼50% cellulose, 1∼30% wax, 0∼10% sili-
cone oil, 0∼10% (preferably 10∼20%), 0∼15% ethyl ace-
tate (preferably 5∼15%), 5∼20% acrylate prepolymer,
5∼20% acrylate monomer, and 1∼6% photoinitiator.
[0013] Calculated in weight percentage, the UV-cura-
ble paint that is used to produce the UV-curable paint
protective layer is:

A. mixture of 10∼80% acrylate prepolymer, 5∼50%
acrylate monomer, 1∼6% photoinitiator, 0∼2% aux-
iliary agent, 0∼50% filler, 0∼10% butanone, and
0∼15% ethyl acetate; or
B. mixture of 10∼80% acrylate prepolymer, 5∼50%
acrylate monomer, 1∼6% photoinitiator, 0∼2% aux-
iliary agent, 0∼50% filler, 1∼50% matting agent,
0∼10% butanone, and 0∼15% ethyl acetate.

[0014] Calculated in weight percentage, the UV-cura-
ble ink that is used to produce the UV-curable ink deco-
rative pattern layer is a mixture of 10∼60% acrylate pre-
polymer, 5∼50% acrylate monomer, 1∼5% photoinitiator,
0∼2% auxiliary agent, 0∼50% filler, 5∼30% toner, 5∼30%
resin, 0∼10% butanone, and 0∼15% ethyl acetate.
[0015] Calculated in weight percentage, the UV-cura-
ble paint that is used to produce the UV-curable paint
background layer is a mixture of 10∼50% acrylate pre-
polymer, 10∼40% acrylate monomer, 1∼5% photoinitia-
tor, 0∼2% auxiliary agent, 0∼30% filler, 5∼30% toner,
5∼50% resin, 0∼10% butanone, and 0∼15% ethyl ace-
tate.
[0016] The substrate film can be any of polypropylene
film, polyethylene film, polyvinyl chloride film, and poly-
ethylene terephthalate film.
[0017] The polypropylene film can be a modified poly-
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propylene film.
[0018] The cellulose can be methylol cellulose.
[0019] The wax can be modified paraffin wax, palm
wax, or a mixture of them.
[0020] The silicone oil can be selected from at least
one compound in the group of methyl-silicone oil, phenyl
methyl silicone oil, and hydroxyl silicone oil, etc.
[0021] The acrylate prepolymer can be selected from
at least one compound in the group of epoxy acrylate,
fluorine-containing epoxy acrylate, polyurethane acr-
ylate, fluorine-containing polyurethane acrylate, polyes-
ter acrylate, fluorine-containing polyester acrylate, amino
acrylate, fluorine-containing amino acrylate, acrylate co-
polymer, and fluorine-containing acrylate copolymer, etc.
[0022] The acrylate monomer can be: (1) mono-func-
tional monomer, such as butyl acrylate, cyclohexyl acr-
ylate, ethylhexyl acrylate (EHA), hydroxyethyl acrylate
(HEA), hydroxyethyl methacrylate (HEMA), trifluoro ethyl
acrylate, trifluoro ethyl methacrylate, hexafluoro butyl
acrylate, hexafluoro butyl methacrylate, dodecafluoro
heptyl acrylate, or dodecafluoro heptyl methacrylate,
etc.; (2) bi-functional monomer, such as tripropylene gly-
col diacrylate (TPGDA), dipropylene glycol diacrylate
(DPGDA), neopentyl glycol diacrylate (NPGDA), pro-
poxy-neopentyl glycol diacrylate (PO-NPGDA), phtha-
landione di-(diethylene glycol) diacrylate (PDDA), or 1,
6-ethylene glycol diacrylate (HDDA), etc.; (3) poly-func-
tional monomer, such as trimethylolpropane triacrylate
(TMPTA), ethoxy- trimethylolpropane triacrylate (EO-
TMPTA), propoxy-trimethylolpropane triacrylate (PO-
TMPTA), pentaerythritol triacrylate (PETA), or dipentaer-
ythritol hexa-acrylate (DPHA), etc., and is usually select-
ed from at least one compound in any above group of
acrylate monomers.
[0023] The resin can be selected from at least one
compound in the group of modified polyvinyl acetate,
polyamide resin, thermoplastic acrylic, etc.
[0024] The modified polyvinyl acetate can be vinyl
chloride vinyl acetate, ethylene vinyl acetate, or a mixture
of them.
[0025] The photoinitiator can be selected from at least
one compound in the group of benzoin ether photoiniti-
ator, benzil ketal photoinitiator, acetophenone photoini-
tiator, anthraquinone photoinitiator, thioxanthone pho-
toinitiator, benzophenone photoinitiator, acyl phosphine
oxide photoinitiator, and benzoate photoinitiator.
[0026] The benzoin ether photoinitiator can be select-
ed from at least on compound in the group of benzoin
methyl ether, benzoin ethyl ether, and benzoin isopropyl
ether, etc.
[0027] The benzil ketal photoinitiator can be benzil
dimethyl ketal, etc.
[0028] The acetophenone photoinitiator can be select-
ed from at least one compound in the group of acetophe-
none, 2, 2-dimethoxy-2-phenyl acetophenone, 2, 2-di-
ethoxy-2-phenyl acetophenone, 1, 1-dichloroacetophe-
none, 1-hydroxyl acetophenone, 1-hydroxyl cyclohexyl
phenyl ketone, 2-hydroxyl-2-methyl-1-phenyl-1-ace-

tone, 1-(4-isopropyl phenyl)-2-hydroxyl-2-methyl-1-ace-
tone, 1-[4-(2-hydroxyl ethyoxyl) phenyl]-2-hydroxyl-2-
methyl-1-acetone, 2-methyl-1-[4-(methyl sulfenyl) phe-
nyl]-2-morpholinyl-1-acetone, and 2-benzyl-2-dimethyl
amido-1-(4-morpholinyl phenyl)-1-butanone.
[0029] The anthraquinone photoinitiator can be select-
ed from at least one compound in the group of 2-tertiary
butyl anthraquinone, 1-chlorine anthraquinone, and 2-
amyl anthraquinone.
[0030] The thioxanthone photoinitiator can be selected
from at least one compound in the group of 2, 4-dimethyl
thiaxanthone, 2, 4-diethyl thioxanthone, 2-isopropyl thi-
oxanthone, 4-isopropyl thioxanthone, 2-chloro-thioxan-
thone, and 2, 4-diisopropyl thioxanthone, etc.
[0031] The benzophenone photoinitiator can be se-
lected from at least one compound in the group of diphe-
nyl ketone, 4-chlorine diphenyl ketone, methyl benzo-
phenone, and 4-benzoyl-4’-methyl diphenyl thioether,
etc.
[0032] The acyl phosphine oxide photoinitiator can be
selected from at least one compound in the group of 2,
4, 6-trimethyl benzoyl diphenyl phosphine oxide, di-(2,
4, 6-trimethyl benzoyl)-phenyl phosphine oxide, di-(2, 6-
dimethyl benzoyl)-2, 4, 4-trimethyl amyl phosphine oxide,
2, 4, 6-trimethyl benzoyl phenyl ethyoxyl phosphine ox-
ide, etc.
[0033] The benzoate photoinitiator can be methyl ben-
zoyl benzoate, methyl ortho-benzoyl benzoate, or a mix-
ture of them.
[0034] The auxiliary agent is preferably selected from
at least one compound in the group of flatting agent from
BKY Additives & Instruments (e.g., BYK306, BYK358, or
a mixture of them), anti-foaming agent from BKY Addi-
tives & Instruments (e.g., BYK052, BYK055, or a mixture
of them), and wetting and dispersing agent from BKY
Additives & Instruments (e..g, Disperbyk 103, Disperbyk
163, or a mixture of them).
[0035] The filler can be selected from at least one com-
pound in the group of talcum powder, calcium carbonate,
and barium sulfate, etc.
[0036] The toner can be selected from at least one in
the group of soot carbon, titanium pigment, titanium cy-
anine, proflavine, and scarlet powder, etc.
[0037] The matting agent is matting wax (preferably
the matting wax from Japan GIFU), matting powder, or
a mixture of them.
[0038] The method for preparation of UV-curing trans-
fer film provided in the present invention is: uniformly
spread or print release agent on a substrate film, and
then cure the release agent under infrared irradiation, to
obtain a release agent layer on the substrate film; uni-
formly spread or print UV-curable protective paint that is
scratch-resistant and wear-resistant on the release agent
layer, and then cure the paint under UV irradiation, to
obtain an UV-curable paint protective layer; uniformly
spread or print UV-curable ink that has patterns and dec-
orative effect on the UV-curable paint protective layer,
and then cure the ink under UV irradiation, to obtain an

3 4 



EP 2 487 042 A1

4

5

10

15

20

25

30

35

40

45

50

55

UV-curable ink decorative pattern layer; uniformly spread
or print UV-curable background color paint on the UV-
curable ink decorative pattern layer, and then cure the
paint under UV irradiation, to obtain an UV-curing transfer
film finally; or
[0039] Uniformly spread or print release agent on the
substrate film, and then cure the release agent under
infrared irradiation, to obtain a release agent layer on the
substrate film; uniformly spread or print UV-curable ink
that has patterns and decorative effect on the release
agent layer, and then cure the ink under UV irradiation,
to obtain an UV-curable ink decorative pattern layer; uni-
formly spread or print UV-curable background color paint
on the UV-curable ink decorative pattern layer, and then
cure the paint under UV irradiation, to obtain an UV-cur-
ing transfer film finally.
[0040] The substrate film used in the present invention
can be pre-treated, by baking at a temperature within
60∼200°C range determined according to the material of
the substrate film, to force the substrate film to pre-shrink,
and remove electrostatic charges.
[0041] The curing process under infrared irradiation is:
adjust the infrared heating temperature to 20∼150°C, let
the release agent to flow flat for 0.01∼10min., and cure
the release agent completely.
[0042] The curing process under UV irradiation is: ex-
pose the paint/ink to UV irradiation from 1∼3 ultraviolet
lamps (high-voltage mercury lamps) with 2-20Kw unit
power and 0-3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw unit
power in an UV curing machine, at 200∼600nm wave-
length, to cure the UV-curable protective paint, UV-cur-
able ink, and UV-curable background color paint, with
the UV curing machine operating at 1∼200m/min. con-
veying speed.
[0043] The UV-curing transfer film or UV-curable color-
ful transfer film provided in the present invention is avail-
able in a variety of colors, patterns, and textures, includ-
ing: colorful transfer film with masonry texture (e.g., arti-
ficial marble or granite), colorful transfer film with timber
texture, colorful transfer film with brushed metal effect,
colorful transfer film with mirror metal effect, colorful
transfer film with crystal effect, colorful transfer film with
character or cartoon images, colorful transfer film with
poetry images, colorful transfer film with plant and animal
images, and colorful transfer film with landscape images,
etc. The UV-curing transfer film or UV-curable colorful
transfer film provided in the present invention can be used
as a decorative material for various indoor or outdoor
products.
[0044] UV-curing transfer films or UV-curable colorful
transfer films obtained with the preparation method pro-
vided in the present invention have advantages such as
high material strength, high weather resistance, environ-
mental protection, rich colors and patterns, full and rigid
paint film, high scratch resistance, easy cleaning, and
non-flammability, etc., and have better decorative and
protective performance than existing thermal transfer

films and aqueous transfer films.
[0045] The UV-curing transfer film or UV-curable color-
ful transfer film provided in the present invention can be
used to produce UV-curing transfer film decorative
boards.
[0046] The application described in the present inven-
tion is: apply a layer of UV-curable permeating agent
(e.g., the UV-curable permeating agent disclosed in Pat-
ent Application No. CN200710120791.1) on the surface
of a substrate, such as fiber reinforced cement board,
fiber reinforced calcium silicate board, fiber reinforced
magnesium oxide board, light-weight magnesium chlo-
ride cement board, magnesium oxychloride board, or
gypsum board, apply a layer of UV-curable paint filler on
the surface of the UV-curable permeating agent, apply a
layer of UV-curable sealing prime varnish on the surface
of the UV-curable paint filler, apply a layer of UV-curable
pigmented paint on the surface of the UV-curable sealing
prime varnish, apply a layer of UV-curable glue on the
surface of the UV-curable pigmented paint, and transfer
a transfer film onto the UV-curable glue (the transfer film
can be transferred with a transfer machine onto the sur-
face of a decorative board that is coated with UV-curable
glue), to obtain an UV-curing transfer film decorative
board; or
[0047] Apply a layer of UV-curable sealing clear prime
paint on the surface of a substrate (e.g., solid timber
board, medium density fiberboard, or plywood board),
apply a layer of UV-curable glue on the surface of the
UV-curable sealing clear prime paint, and transfer a
transfer film onto the surface of the UV-curable glue (the
transfer film can be transferred with a transfer machine
to the surface of a decorative board that is coated with
UV-curable glue), to obtain an UV-curing transfer film
decorative board; or Apply a layer of UV-curable metal
prime paint on the surface of a substrate (e.g., aluminum
plate, steel plate, or iron plate), apply a layer of UV-cur-
able glue on the surface of the UV-curable metal prime
paint, and transfer a transfer film onto the surface of the
UV-curable glue (the transfer film can be transferred with
a transfer machine to the surface of a decorative plate
that is coated with UV-curable glue), to obtain an UV-
curing transfer film decorative plate.
[0048] The UV-curing transfer film decorative board/
plate is further coated with a layer of UV-curable glue,
and then coated with a layer of UV-curable protective
varnish on the surface of the UV-curable glue; moreover,
a polypropylene or polyethylene protective film can be
applied on the surface of the UV-curable protective var-
nish (if the transfer film itself has a protective layer, the
process of applying a layer of UV-curable glue on the
surface of the transfer film, applying a layer of UV-curable
protective varnish on the surface of the UV-curable glue,
and applying a polypropylene or polyethylene protective
film on the surface of the UV-curable protective varnish
can be omitted). The UV-curable permeating agent can
be coated by roller coating or brush painting, at a rate of
50∼500g/m2, to provide high anchoring, waterproof, and
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alkali-resistant effect; after cured, the UV-curable perme-
ating agent is incorporated into the substrate, so as to
increase the strength of the substrate, ensure firm bond-
ing between the paint film and the substrate, and thereby
ensure the service life of the decorative board/plate.
[0049] The UV-curable paint filler can be coated by
roller coating or blade coating, to 10∼150Pm thickness.
[0050] The UV-curable sealing clear prime paint can
be coated by roller coating, flow coating, or spray coating,
to 10∼150Pm thickness.
[0051] The UV-curable pigmented paint can be coated
by roller coating, flow coating, or spray coating, to
10∼15Pm thickness.
[0052] The UV-curable metal prime paint can be coat-
ed by roller coating, flow coating, or spray coating, to
2∼150Pm thickness.
[0053] The UV-curable glue can be coated by roller
coating or spray coating, to 2∼150Pm thickness.
[0054] The UV-curable protective varnish can be coat-
ed by roller coating, flow coating, or spray coating, to
10∼250Pm thickness, at 10∼100-degree adjustable
glossiness (measured with a 60-degree glossmeter).
[0055] The UV-curing transfer film decorative board/
plate in the present invention can be obtained with the
following preparation method:

(1) Surface treatment of the substrate;
(2) Coat UV-curable permeating agent on the sub-
strate prepared in step (1);
(3) Let the coating to flow flat under infrared irradia-
tion or naturally;
(4) Coat UV-curable paint filler on the substrate pre-
pared in step (3);
(5) Cure under UV irradiation;
(6) Coat UV-curable sealing clear prime paint on the
substrate prepared in step (5);
(7) Cure under UV irradiation;
(8) Sanding and dust removing;
(9) Coat UV-curable sealing clear prime paint on the
substrate prepared in step (8);
(10) Cure under UV irradiation;
(11) Coat UV-curable pigmented paint on the sub-
strate prepared in step (10);
(12) Let the coating to flow flat under infrared irradi-
ation or naturally;
(13) Cure under UV irradiation;
(14) Sanding and dust removing;
(15) Coat UV-curable glue on the substrate prepared
in step (14);
(16) Cure under UV irradiation;
(17) Transfer a transfer film onto the substrate pre-
pared in step (16);
(18) Cure under UV irradiation;
(19) Remove the film;
(20) Let the coating to flow flat under infrared irradi-
ation;
(21) Coat UV-curable glue on the substrate prepared
in step (20);

(22) Cure under UV irradiation;
(23) Coat UV-curable protective varnish on the sub-
strate prepared in step (22);
(24) Let the coating to flow flat under infrared irradi-
ation or naturally;
(25) Cure under UV irradiation;
(26) Inspection;
(27) Apply a protective film;
(28) Packaging

[0056] The steps 19∼27 can be omitted, if the transfer
film itself has a protective layer.
Or

(1) Surface treatment of the substrate;
(2) Coat UV-curable sealing clear prime paint on the
substrate prepared in step (1);
(3) Cure under UV irradiation;
(4) Sanding and dust removing;
(5) Coat UV-curable glue on the substrate prepared
in step (4);
(6) Cure under UV irradiation;
(7) Transfer a transfer film onto the substrate pre-
pared in step (6);
(8) Cure under UV irradiation;
(9) Remove the film;
(10) Let the coating to flow flat under infrared irradi-
ation;
(11) Coat UV-curable glue on the substrate prepared
in step (10);
(12) Cure under UV irradiation;
(13) Coat UV-curable protective varnish on the sub-
strate prepared in step (12);
(14) Let the coating to flow flat under infrared irradi-
ation or naturally;
(15) Cure under UV irradiation;
(16) Inspection;
(17) Apply a protective film;
(18) Packaging

[0057] The steps 9∼17 can be omitted, if the transfer
film itself has a protective layer.
Or

(1) Surface treatment of the substrate;
(2) Coat UV-curable metal prime paint on the sub-
strate prepared in step (1);
(3) Cure under UV irradiation;
(4) Coat UV-curable glue on the substrate prepared
in step (3);
(5) Cure under UV irradiation;
(6) Transfer a transfer film onto the substrate pre-
pared in step (5);
(7) Cure under UV irradiation;
(8) Remove the film;
(9) Let the coating to flow flat under infrared irradia-
tion;
(10) Coat UV-curable glue on the substrate prepared
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in step (9);
(11) Cure under UV irradiation;
(12) Coat UV-curable protective varnish on the sub-
strate prepared in step (11);
(13) Let the coating to flow flat under infrared irradi-
ation or naturally;
(14) Cure under UV irradiation;
(15) Inspection;
(16) Apply a protective film;
(17) Packaging

[0058] The steps 8∼16 can be omitted, if the transfer
film itself has a protective layer.
[0059] Surface treatment of the substrate: treat the
substrate by sanding, and remove dust from the surface
of the substrate.
[0060] Coat UV-curable permeating agent: coat UV-
curable permeating agent by roller coating or brush paint-
ing, at a coating rate of 50∼500g/m2.
[0061] Let the coating to flow flat under infrared irradi-
ation or naturally: adjust the temperature in the infrared
flatting machine to 20∼150°C, and let the coating to flow
flat for 0.1∼10min., and let the solvent in the coat to vol-
atilize fully; if natural flatting is used, hold the coated work
piece for 1min.∼24h under natural conditions, to let the
coating to flow flat and the solvent in the coating to vol-
atilize fully.
[0062] Coat UV-curable paint filler: coat UV-curable
paint filler by roller coating or blade coating, to 10∼150Pm
thickness.
[0063] Cure under UV irradiation: load the coated work
piece into an UV curing machine equipped with 1∼3 ul-
traviolet tubes (high-voltage mercury lamps) with
3∼20Kw unit power and 0∼3 metal halide lamps (iodine
gallium lamps, iron lamps, or dysprosium lamps, etc.)
with 3∼20Kw unit power, and cure the coating under UV
irradiation, at 200∼600nm wavelength, with the UV curing
machine operating at 5∼50m/min. conveying speed.
[0064] Coat UV-curable sealing clear prime paint: coat
UV-curable sealing clear prime paint by roller coating,
flow coating, or spray coating, to 10∼150Pm thickness.
[0065] Sanding and dust removing: treat the work
piece in a sanding machine, with an 80∼800-mess abra-
sive belt, and remove the dust from the surface of the
work piece. Coat UV-curable sealing clear prime paint:
coat UV-curable sealing clear prime paint by roller coat-
ing, flow coating, or spray coating, to 5∼50Pm thickness.
[0066] Coat UV-curable pigmented paint: coat UV-cur-
able sealing clear prime paint by roller coating, flow coat-
ing, or spray coating, to 10∼150Pm thickness.
[0067] Coat UV-curable glue: coat UV-curable sealing
clear prime paint by roller coating, flow coating, or spray
coating, to 2∼150Pm thickness.
[0068] Coat UV-curable metal prime paint: coat UV-
curable metal prime paint by roller coating, flow coating,
or spray coating, to 10∼150Pm thickness.
[0069] Transfer a transfer film: transfer a transfer film
in a transfer machine.

[0070] Remove film: Remove the film with a manual or
automatic film peeling machine.
[0071] Coat UV-curable protective varnish: coat UV-
curable protective varnish by roller coating, flow coating,
or spray coating, to 10∼250Pm thickness, at 10∼100-de-
gree adjustable glossiness (measured with a 60-degree
glossmeter).
[0072] The UV-curable permeating agent, UV-curable
paint filler, UV-curable sealing clear prime paint, UV-cur-
able pigmented paint, UV-curable glue, UV-curable met-
al prime paint, and UV-curable protective varnish are
paint or glue well known in the art. For example:
[0073] Calculated in weight percentage, the UV-cura-
ble permeating agent comprises 10∼80% acrylate pre-
polymer, 10∼89 % acrylate monomer, 1∼5% photoinitia-
tor, 0∼2% auxiliary agent, and 0∼50% solvent.
[0074] Calculated in weight percentage, the UV-cura-
ble paint filler comprises 10∼80% acrylate prepolymer,
5∼50 % acrylate monomer, 1~5% photoinitiator, 0∼2%
auxiliary agent, and 0∼50% filler.
[0075] Calculated in weight percentage, the UV-cura-
ble sealing clear prime paint comprises 10∼80% acrylate
prepolymer, 5~60 % acrylate monomer, 1∼6% photoini-
tiator, 0∼2% auxiliary agent, and 0∼50% filler.
[0076] Calculated in weight percentage, the UV-cura-
ble pigmented paint comprises 10∼80% acrylate prepol-
ymer, 5∼60% acrylate monomer, 1∼6% photoinitiator,
0∼2% auxiliary agent, 0∼50% filler, and 0∼50% pigment.
[0077] Calculated in weight percentage, the UV-cura-
ble glue comprises 10∼80% acrylate prepolymer, 5∼60%
acrylate monomer, 1∼6% photoinitiator, 0∼2% auxiliary
agent, and 0∼50% filler.
[0078] Calculated in weight percentage, the UV-cura-
ble metal prime paint comprises 10∼80% acrylate pre-
polymer, 1∼80% acrylate monomer, 1∼15% photoinitia-
tor, 0∼5% auxiliary agent, and 0∼30% filler.
[0079] Calculated in weight percentage, the UV-cura-
ble metal protective varnish usually comprises 10∼80%
acrylate prepolymer, 1∼80% acrylate monomer, 1∼15%
photoinitiator, 0∼5% auxiliary agent, 0∼30% filler, and
0∼30% solvent.
[0080] The acrylate prepolymer is the same as the acr-
ylate prepolymer used to prepare the UV-curing transfer
film or UV-curable colorful transfer film in the present
invention. The photoinitiator is the same as the photoin-
itiator used to prepare the UV-curing transfer film or UV-
curable colorful transfer film in the present invention.
[0081] The auxiliary agent is the same as the auxiliary
agent used to prepare the UV-curing transfer film or UV-
curable colorful transfer film in the present invention.
[0082] The filler can be any of talcum powder, calcium
carbonate, and barium sulfate powder. The solvent is
selected from at least one compound in the group of me-
thyl benzene, dimethyl benzene, ethyl acetate, butyl ac-
etate, butanone, cyclohexanone, isopropanol, and eth-
ylene glycol monobutyl ether.
[0083] UV-curing transfer films/UV-curable colorful
transfer film decorative boards/plates obtained with the
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preparation method provided in the present invention
have advantages such as high material strength, high
weather resistance, environmental protection, rich colors
and patterns, full and rigid paint film, high scratch resist-
ance, fouling resistance and easy cleaning, and non-
flammability, etc., and have better decorative and pro-
tective performance than existing thermal transfer films
and aqueous transfer films.
[0084] The method for production of UV-curing trans-
fer film provided in the present invention have advantag-
es such as small equipment footprint, low equipment in-
vestment, high production efficiency, low energy con-
sumption, and free of pollution, etc.; moreover, when the
transfer film provided in the present invention is applied
to timber boards, cement boards, gypsum boards, or met-
al plates, the transfer film adheres to the boards/plates
firmly, and will not peel off from the boards/plates.

Brief Description of the Drawings

[0085]

Figure 1 is a sectional view of the structure of an UV-
curing transfer film provided in the present invention;
Figure 2 is a sectional view of the structure of an UV-
curing transfer film provided in the present invention.

Brief Description of the Symbols in the Drawings

[0086] 1. substrate film, 2. release agent layer, 3. UV-
curable protective layer 4. UV-curable ink decorative pat-
tern layer, 5. UV-curable paint background layer

Detailed Description of the Embodiments

[0087] Embodiment 1: colorful transfer film with
Arabescato Coccoha or Black Marquina marble texture
[0088] The structure of a colorful transfer film with
Arabescato Coccoha or Black Marquina marble texture
is shown in Figure 1. The colorful transfer film comprises
a substrate film 1, a release agent layer 2, an UV-curable
protective layer 3, an UV-curable ink decorative pattern
layer 4, and an UV-curable paint background layer 5. The
preparation method comprises the following steps:

1) Bake a polypropylene film (substrate film) at
120°C, to force the film to preshrink, and remove
electrostatic charges.
2) Uniformly spread or print release agent on the
surface of the polypropylene film prepared in step
1), and then cure the coating under infrared irradia-
tion, i.e., adjust the infrared heating temperature to
60°C, let the coating to flow flat for 1min., and cure
the release agent completely, to obtain a release
agent layer in I Pm thickness.

[0089] Calculated in weight percentage, the release
agent is a mixture of 41% methylol cellulose, 20% mod-

ified paraffin wax, 18% butanone, 5% ethyl acetate, 5%
fluorine-containing amino acrylate, 10% butyl acrylate,
and 1% 2-hydroxyl-2-methyl-1-phenyl-1-acetone.

3) Uniformly coat UV-curable protective paint on the
surface of the release agent layer prepared in step
2) by spreading or printing, and then cure the UV-
curable protective paint under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the UV-curable protective paint through an UV
curing machine equipped with 1∼3 ultraviolet tubes
(high-voltage mercury lamps) with 3∼20Kw unit pow-
er and 0∼3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw
unit power at a high speed, to cure the UV-curable
protective paint under UV irradiation, and thereby
obtain an UV-curable protective layer in 10Pm thick-
ness; the wavelength of the UV light source is
300∼400nm, and the conveying speed of the UV cur-
ing machine is 1∼200m/min.;

[0090] Calculated in weight percentage, the UV-cura-
ble paint for the protective layer is:
A. mixture of 20% fluorine-containing epoxy acrylate,
40% fluorine-containing polyurethane acrylate, 16%
ethoxy- trimethylolpropane triacrylate (EO-TMPTA),
20% propoxy-trimethylolpropane triacrylate (PO-
TMPTA), 3% 1-hydroxyl cyclohexyl phenyl ketone, 0.5%
BYK 052, and 0.5% Disperbyk 103;
Or
B. Mixture of 10% fluorine-containing amino acrylate,
10% acrylate copolymer, 50% fluorine-containing acr-
ylate copolymer, 9.5% hydroxyethyl methacrylate (HE-
MA), 10% trifluoro ethyl acrylate, 5% 1-hydroxyl cy-
clohexyl phenyl ketone, 0.2% BYK 052, 0.3% Disperbyk
103, and 5% GIFU matting agent (matting wax from Ja-
pan GIFU).

4) Uniformly coat black UV-curable ink or white UV-
curable ink with patterns and decorative effect on
the surface of the UV-curable protective layer pre-
pared in step 3) by spreading or printing, and then
cure the UV-curable ink under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the black UV-curable ink or white UV-curable
ink through an UV curing machine equipped with 1∼3
ultraviolet tubes (high-voltage mercury lamps) with
3∼20Kw unit power and 0∼3 metal halide lamps (io-
dine gallium lamps, iron lamps, or dysprosium lamps,
etc.) with 3∼20Kw unit power at a high speed, to cure
the black UV-curable ink or white UV-curable ink un-
der UV irradiation, and thereby obtain a black dec-
orative pattern layer in 10Pm thickness or white dec-
orative pattern layer in 10Pm thickness; the wave-
length of the UV light source is 365∼410nm, and the
conveying speed of the UV curing machine is
1∼200m/min.;
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[0091] Calculated in weight percentage, the black UV-
curable ink for decorative pattern layer is a mixture of
18.5% fluorine-containing epoxy acrylate, 25% fluorine-
containing polyurethane acrylate, 15% propoxy-neo-
pentyl glycol diacrylate (PO-NPGDA), 15% phthalandi-
one di-(diethylene glycol) diacrylate (PDDA), 3% 1-hy-
droxyl cyclohexyl phenyl ketone, 3% 2,4-diisopropyl thi-
oxanthone, 0.2% BYK 052, 0.3% Disperbyk 103, 10%
soot carbon M-E, and 10% polyamide resin;
[0092] Calculated in weight percentage, the white UV-
curable ink for decorative pattern layer is a mixture of 5%
amino acrylate, 25% fluorine-containing amino acrylate,
5% acrylate copolymer, 10% tripropylene glycol diacr-
ylate (TPGDA), 9.8% dipropylene glycol diacrylate
(DPGDA), 2% 1-hydroxyl cyclohexyl phenyl ketone, 3%
2, 4, 6-trimethyl benzoyl diphenyl phosphine oxide
(TPO), 0.1% BYK 052, 0.1% Disperbyk 103, 5% talcum
powder, 25% titanium pigment, and 10% polyamide res-
in.

5) Uniformly coat white UV-curable ink on the surface
of the black UV-curable decorative pattern layer or
white UV-curable decorative pattern layer, and then
cure the coating under UV irradiation as follows: con-
vey a single layer of coil material coated with the
white UV-curable ink through an UV curing machine
equipped with 1∼3 ultraviolet tubes (high-voltage
mercury lamps) with 3∼20Kw unit power and 0∼3
metal halide lamps (iodine gallium lamps, iron lamps,
or dysprosium lamps, etc.) with 3∼20Kw unit power,
to cure the white UV-curable ink under UV irradiation,
to obtain a colorful transfer film with Black Marquina
marble texture or a colorful transfer film with Arabes-
cato Coccoha marble texture, respectively;

[0093] Calculated in weight percentage, the white UV-
curable ink for background layer is:
a mixture of 10% fluorine-containing epoxy acrylate, 25%
fluorine-containing amino acrylate, 5% acrylate copoly-
mer, 15% ethoxy- trimethylolpropane triacrylate (EO-
TMPTA), 9.8% dipropylene glycol diacrylate, (DPGDA),
3% 1-hydroxyl cyclohexyl phenyl ketone, 3% 2, 4, 6-tri-
methyl benzoyl diphenyl phosphine oxide (TPO), 0.2%
BYK 052, 22% titanium pigment, and 7.2% polyamide
resin.

Embodiment 2. Colorful transfer film with Royal Batticino 
beige or buff texture

[0094] The structure of colorful transfer film with Royal
Batticino beige or buff texture is the same as that in em-
bodiment 1. The preparation method comprises the fol-
lowing steps:

1) Bake a polyethylene film (substrate film) at 160°C,
to force the film to preshrink, and remove electro-
static charges.
2) Uniformly spread or print release agent on the

surface of the polyethylene film prepared in step 1),
and then cure the coating under infrared irradiation,
i.e., adjust the infrared heating temperature to
150°C, let the coating to flow flat for 0.01min., and
let the solvent in the coating to volatilize fully; cure
the release agent completely, to obtain a release
agent layer in 5Pm thickness;

[0095] Calculated in weight percentage, the release
agent is a mixture of 30% methylol cellulose, 25% palm
wax, 15% butanone, 5% ethyl acetate, 11% fluorine-con-
taining polyurethane acrylate, 10% polyester acrylate,
and 4% 1-hydroxyl cyclohexyl phenyl ketone.

3) Uniformly coat UV-curable protective paint on the
surface of the release agent layer prepared in step
2) by spreading or printing, and then cure the UV-
curable protective paint under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the UV-curable protective paint through a TV
curing machine equipped with 1∼3 ultraviolet tubes
(high-voltage mercury lamps) with 3∼20Kw unit pow-
er and 0∼3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw
unit power at a high speed, to cure the UV-curable
protective paint under UV irradiation, and thereby
obtain an UV-curable protective layer in 15∼m thick-
ness; the wavelength of the UV light source is
250-380nm, and the conveying speed of the UV cur-
ing machine is 1-200m/min.;

[0096] Calculated in weight percentage, the UV-cura-
ble paint for the protective layer is:
A. mixture of 20% fluorine-containing epoxy acrylate,
40% fluorine-containing polyurethane acrylate, 10%
ethoxy- trimethylolpropane triacrylate (EO-TMPTA),
20% propoxy-trimethylolpropane triacrylate (PO-
TMPTA), 3% 1-hydroxyl cyclohexyl phenyl ketone, 0.5%
BYK 052, 0.5% Disperbyk 103, and 6% butanone;
Or
B. mixture of 14% fluorine-containing amino acrylate,
10% acrylate copolymer, 50% fluorine-containing acr-
ylate copolymer, 9.5% hydroxyethyl methacrylate (HE-
MA), 10% trifluoro ethyl acrylate, 2% 1-hydroxyl cy-
clohexyl phenyl ketone, 0.2% BYK 052, 0.3% BYK 358,
and 4% GIFU matting agent (matting wax from Japan
GIFU).

4) Uniformly coat beige UV-curable ink or buff UV-
curable ink with patterns and decorative effect on
the surface of the UV-curable protective layer pre-
pared in step 3) by spreading or printing, and then
cure the UV-curable ink under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the beige UV-curable ink or buff UV-curable ink
through an UV curing machine equipped with 1∼3
ultraviolet tubes (high-voltage mercury lamps) with
3∼20Kw unit power and 0∼3 metal halide lamps (io-

13 14 



EP 2 487 042 A1

9

5

10

15

20

25

30

35

40

45

50

55

dine gallium lamps, iron lamps, or dysprosium lamps,
etc.) with 3∼20Kw unit power at a high speed, to cure
the beige UV-curable ink or buff UV-curable ink un-
der UV irradiation, and thereby obtain a beige dec-
orative pattern layer in 15Pm thickness or a buff dec-
orative pattern layer in 18Pm thickness; the wave-
length of the UV light source is 300∼420nm, and the
conveying speed of the UV curing machine is
1∼200m/min.;

[0097] Calculated in weight percentage, the beige UV-
curable ink for decorative pattern layer is:
A mixture of 20% fluorine-containing acrylate copolymer,
20% fluorine-containing amino acrylate, 9.3% hydroxye-
thyl acrylate (HEA), 20% dipentaerythritol hexa-acrylate
(DPHA), 2% 1-hydroxyl cyclohexyl phenyl ketone 2%,
3% 2-methyl-1-[4-(methyl sulfenyl)-phenyl]-2-morpholi-
nyl-1-acetone, 0.2% BYK 052, 0.3% Disperbyk 103, 15%
proflavin, 0.2% scarlet powder, and 10% vinyl chloride
vinyl acetate;
[0098] Calculated in weight percentage, the buff UV-
curable ink for decorative pattern layer is: a mixture of
10% fluorine-containing epoxy acrylate, 20% fluorine-
containing amino acrylate, 17.4% dipropylene glycol di-
acrylate (DPGDA), 20% dipentaerythritol hexa-acrylate
(DPHA), 2% 2-hydroxyl-2-methyl-1-phenyl-1-acetone,
3% 2-methyl-1-[4-(methyl sulfenyl)-phenyl]-2-morpholi-
nyl-1-acetone, 0.3% BYK 052, 0.3% Disperbyk 103, 2%
proflavin, 20% titanium pigment, and 5% vinyl chloride
vinyl acetate.

5) Uniformly coat white UV-curable ink on the surface
of the beige UV-curable decorative pattern layer or
buff UV-curable decorative pattern layer, and then
cure the coating under UV irradiation as follows: con-
vey a single layer of coil material coated with the
white UV-curable ink through an UV curing machine
equipped with 1∼3 ultraviolet tubes (high-voltage
mercury lamps) with 3∼20Kw unit power and 0∼3
metal halide lamps (iodine gallium lamps, iron lamps,
or dysprosium lamps, etc.) with 3∼20Kw unit power,
to cure the white UV-curable ink under UV irradiation,
to obtain a colorful transfer film with Royal Batticino
beige marble texture or a colorful transfer film with
Royal Batticino buff marble texture, respectively.

[0099] Calculated in weight percentage, the white UV-
curable ink for background layer is:
a mixture of 20% fluorine-containing epoxy acrylate, 25%
ethoxy- trimethylolpropane triacrylate (EO-TMPTA), 2%
1-hydroxyl cyclohexyl phenyl ketone, 3% 2, 4, 6-trimethyl
benzoyl diphenyl phosphine oxide, 2.9% butanone, 0.1%
Disperbyk 103, 20% titanium pigment, and 27% polya-
mide resin.

Embodiment 3: Colorful transfer film with timber texture

[0100] See Figure 2 for the structure of a colorful trans-

fer film with timber texture. The colorful transfer film com-
prises a substrate film 1, a release agent layer 2, an UV-
curable ink decorative pattern layer 4, and an UV-curable
paint background layer 5. The preparation method com-
prises the following steps:

1) Bake a polyvinyl chloride film (substrate film) at
180°C, to force the film to preshrink, and remove
electrostatic charges.
2) Uniformly spread or print release agent on the
surface of the polyvinyl chloride film prepared in step
1), and then cure the coating under infrared irradia-
tion, i.e., adjust the infrared heating temperature to
80°C, let the coating to flow flat for 2min., and let the
solvent in the coating to volatilize fully; cure the re-
lease agent completely, to obtain a release agent
layer in 100Pm thickness;

[0101] Calculated in weight percentage, the release
agent is a mixture of 30% methylol cellulose, 5% modified
paraffin wax, 15% palm wax, 10% hydroxyl silicone oil,
11% butanone, 5% ethyl acetate, 12% fluorine-contain-
ing polyurethane acrylate, 10% trifluoro ethyl methacr-
ylate, 0.5% 2-hydroxyl-2-methyl-1-phenyl-1-acetone,
and 1.5% 1-hydroxyl cyclohexyl phenyl ketone.

3) Uniformly coat French gray UV-curable ink with
patterns and decorative effect on the surface of the
release agent layer prepared in step 2) by spreading
or printing to obtain French gray timber grains, or
uniformly coat red gray ink with patterns and deco-
rative effect by spreading or coating to obtain red
gray timber grains, and then cure the French gray
UV-curable ink or red gray UV-curable ink under UV
irradiation as follows: convey a single layer of coiled
material coated with the French gray UV-curable ink
or red gray UV-curable ink through an UV curing ma-
chine equipped with 1∼3 ultraviolet tubes (high-volt-
age mercury lamps) with 3∼20Kw unit power and
0∼3 metal halide lamps (iodine gallium lamps, iron
lamps, or dysprosium lamps, etc.) with 3∼20Kw unit
power at a high speed, to cure the French gray UV-
curable ink or red gray UV-curable ink under UV ir-
radiation, and thereby obtain a French gray timber
grain pattern layer in 10Pm thickness or a red gray
timber grain pattern layer in 10Pm thickness, respec-
tively; the wavelength of the UV light source is
250-420nm, and the conveying speed of the UV cur-
ing machine is 1∼200m/min.;

[0102] Calculated in weight percentage, the French
gray UV-curable ink for decorative pattern layer is:
a mixture of 23% fluorine-containing polyurethane acr-
ylate, 15% polyester acrylate, 10.4% dipentaerythritol
hexa-acrylate (DPHA), 15% 1, 6-ethylene glycol diacr-
ylate (HDDA), 2% 2-hydroxyl-2-methyl-1-phenyl-1-ace-
tone, 3% 3% 2, 4, 6-trimethyl benzoyl diphenyl phosphine
oxide, 0.2% BYK 052, 0.3% Disperbyk 103, 0.1% soot
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carbon, 20% titanium pigment, 4% vinyl chloride vinyl
acetate, 5% polyamide resin, and 2% butanone.
[0103] Calculated in weight percentage, the red gray
UV-curable ink for decorative pattern layer is:

a mixture of 10% fluorine-containing epoxy acrylate, 23%
fluorine-containing polyurethane acrylate, 12% dipropyl-
ene glycol diacrylate (DPGDA), 2% 1-hydroxyl cy-
clohexyl phenyl ketone, 3% 2, 4, 6-trimethyl benzoyl
diphenyl phosphine oxide 3%, 0.3% BYK 052, 0.1% Dis-
perbyk 103, 1% scarlet powder, 0.1% soot carbon, 21%
titanium pigment, 3% calcium carbonate, 10% polyamide
resin, 4.5% butanone, and 10% ethyl acetate.

5) Uniformly coat white UV-curable ink on the surface
of the French gray timber grain pattern layer or red
gray timber grain pattern layer prepared in step 3),
and then cure the coating under UV irradiation as
follows: convey a single layer of coil material coated
with the white UV-curable ink through an UV curing
machine equipped with 1∼3 ultraviolet tubes (high-
voltage mercury lamps) with 3∼20Kw unit power and
0∼3 metal halide lamps (iodine gallium lamps, iron
lamps, or dysprosium lamps, etc.) with 3∼20Kw unit
power, to cure the white UV-curable ink under UV
irradiation, to obtain a colorful transfer film with
French gray timber texture or a colorful transfer film
with red gray timber texture, respectively.

[0104] Calculated in weight percentage, the white UV-
curable ink for background layer is:
a mixture of 10% fluorine-containing epoxy acrylate,
17.5% fluorine-containing amino acrylate, 10% acrylate
copolymer, 10% ethoxy- trimethylolpropane triacrylate
(EO-TMPTA), 10% dipropylene glycol diacrylate (DPG-
DA), 2% 2-hydroxyl-2-methyl-1-phenyl-1-acetone, 3% 2,
4, 6-trimethyl benzoyl diphenyl phosphine oxide, 0.2%
BYK 052, 25% titanium pigment, 10% thermoplastic
acrylic, and 2.3% ethyl acetate.
[0105] Embodiment 4: Colorful transfer film with red
crystal diamond effect The structure of a colorful transfer
film with red crystal diamond effect is the same as that
in embodiment 1. The preparation method comprises the
following steps:

1) Bake a polyethylene terephthalate film (substrate
film) at 60°C, to force the film to preshrink and re-
move electrostatic charges.
2) Uniformly spread or print release agent on the
surface of the polyethylene terephthalate film pre-
pared in step 1), and then cure the coating under
infrared irradiation, i.e., adjust the infrared heating
temperature to 90°C, let the coating to flow flat for
1min., and let the solvent in the coating to volatilize
fully; cure the release agent completely, to obtain a
release agent layer in 10Pm thickness;

[0106] Calculated in weight percentage, the release

agent is a mixture of 20% methylol cellulose, 10% mod-
ified paraffin wax, 9% phenylmethyl silicone oil, 20% bu-
tanone, 15% ethyl acetate, 20% fluorine-containing pol-
yester acrylate, 5% PO-NPGDA, 0.5% 2-hydroxyl-2-me-
thyl-1-phenyl-1-acetone, and 0.5% 1-hydroxyl cy-
clohexyl phenyl ketone.

3) Uniformly coat UV-curable protective paint on the
surface of the release agent layer prepared in step
2) by spreading or printing, and then cure the UV-
curable protective paint under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the UV-curable protective paint through a TV
curing machine equipped with 1∼3 ultraviolet tubes
(high-voltage mercury lamps) with 3∼20Kw unit pow-
er and 0∼3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw
unit power at a high speed, to cure the UV-curable
protective paint under UV irradiation, and thereby
obtain an UV-curable protective layer in 15Pm thick-
ness; the wavelength of the UV light source is
285-400nm, and the conveying speed of the UV cur-
ing machine is 1∼200m/min.;

[0107] Calculated in weight percentage, the UV-cura-
ble paint for the protective layer is:
A. mixture of 10% fluorine-containing epoxy acrylate,
34.3% fluorine-containing amino acrylate, 30% hex-
afluoro butyl methacrylate, 20% dodecafluoro heptyl
methacrylate, 3% 2-hydroxyl-2-methyl-1-phenyl-1-ace-
tone, 2% 1-hydroxyl cyclohexyl phenyl ketone, 0.2% BYK
052, and 0.5% Disperbyk 103;
Or
B. mixture of 10% fluorine-containing amino acrylate,
50% fluorine-containing acrylate copolymer, 17.8% trif-
luoro ethyl methacrylate, 10% ethoxy- trimethylolpro-
pane triacrylate (EO-TMPTA), 2% 2-hydroxyl-2-methyl-
1-phenyl-1-acetone, 3% 1-hydroxyl cyclohexyl phenyl
ketone, 0.1% BYK 052, 0.1% Disperbyk 103, and 7%
GIFU matting agent (matting wax from Japan GIFU).

4) Uniformly coat pearlescent UV-curable ink or clear
red UV-curable ink with patterns and decorative ef-
fect on the surface of the UV-curable protective layer
prepared in step 3) by spreading or printing, and then
cure the UV-curable ink under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the pearlescent UV-curable ink or clear red UV-
curable ink through an UV curing machine equipped
with 1∼3 ultraviolet tubes (high-voltage mercury
lamps) with 3∼20Kw unit power and 0∼3 metal halide
lamps (iodine gallium lamps, iron lamps, or dyspro-
sium lamps, etc.) with 3∼20Kw unit power at a high
speed, to cure the pearlescent UV-curable ink or
clear red UV-curable ink under UV irradiation, and
thereby obtain a pearlescent ink decorative pattern
layer in 20Pm thickness or a clear red ink decorative
pattern layer in 20Pm thickness, respectively; the

17 18 



EP 2 487 042 A1

11

5

10

15

20

25

30

35

40

45

50

55

wavelength of the UV light source is 300-420nm, and
the conveying speed of the UV curing machine is
1∼200m/min.;

[0108] Calculated in weight percentage, the pearles-
cent UV-curable ink for decorative pattern layer is a mix-
ture of 15% fluorine-containing polyurethane acrylate,
15% amino acrylate, 15% hexafluoro butyl acrylate, 20%
dodecafluoro heptyl acrylate, 2% 2-hydroxyl-2-methyl-1-
phenyl-1-acetone, 2.7% 2, 4, 6-trimethyl benzoyl diphe-
nyl phosphine oxide, 0.2% BYK 052, 0.1% Disperbyk
103, 20% pearl essence, and 10% polyamide resin.
[0109] Calculated in weight percentage, the clear red
UV-curable ink for decorative pattern layer is a mixture
of 12% acrylate copolymer, 12.4% fluorine-containing
polyurethane acrylate, 10% polyester acrylate, 10%
ethylhexyl acrylate (EHA), 15% ethoxy-trimethylolpro-
pane triacrylate (EO-TMPTA), 10% methacrylic acid, 2%
1-hydroxyl cyclohexyl phenyl ketone 3% 2, 4, 6-trimethyl
benzoyl diphenyl phosphine oxide, 0.3% BYK 052, 5%
clear iron oxide red, and 20.3% polyamide resin.

5) Uniformly coat white UV-curable ink on the surface
of the pearlescent UV-curable decorative pattern
layer or clear red UV-curable decorative pattern lay-
er, and then cure the coating under UV irradiation
as follows: convey a single layer of coil material coat-
ed with the white UV-curable ink through an UV cur-
ing machine equipped with 1∼3 ultraviolet tubes
(high-voltage mercury lamps) with 3∼20Kw unit pow-
er and 0∼3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw
unit power, to cure the white UV-curable ink under
UV irradiation, to obtain a pearlescent transfer film
with red crystal diamond effect or a clear red transfer
film with red crystal diamond effect, respectively.

[0110] Calculated in weight percentage, the white UV-
curable ink for background layer is:
a mixture of 15% fluorine-containing epoxy acrylate, 32%
ethoxy- trimethylolpropane triacrylate (EO-TMPTA), 5%
dipropylene glycol diacrylate, 2% 1-hydroxyl cyclohexyl
phenyl ketone, 3% 2, 4, 6-trimethyl benzoyl diphenyl
phosphine oxide, 20% titanium pigment, 5% talcum pow-
der, and 18% polyamide resin.

Embodiment 5. Colorful transfer film with poetry images

[0111] The structure of a colorful transfer film with po-
etry images is the same as that in embodiment 1. The
preparation method comprises the following steps:

1) Bake a polyvinyl chloride film (substrate film) at
140°C, to force the film to preshrink, and remove
electrostatic charges.
2) Uniformly spread or print release agent on the
surface of the polyvinyl chloride film prepared in step
1), and then cure the coating under infrared irradia-

tion, i.e., adjust the infrared heating temperature to
120°C, let the coating to flow flat for 0.5min., and let
the solvent in the coating to volatilize fully; cure the
release agent completely, to obtain a release agent
layer in 20Pm thickness;

[0112] Calculated in weight percentage, the release
agent is a mixture of 33% methylol cellulose, 5% modified
paraffin wax, 15% palm wax, 2% methyl-silicone oil, 3%
phenylmethyl silicone oil, 20% butanone, 5% ethyl ace-
tate, 5% fluorine-containing amino acrylate, 10% dipro-
pylene glycol diacrylate (DPGDA), and 2% 2-hydroxyl-
2-methyl-1-phenyl-1-acetone.

3) Uniformly coat UV-curable protective paint on the
surface of the release agent layer prepared in step
2) by spreading or printing, and then cure the UV-
curable protective paint under UV irradiation as fol-
lows: convey a single layer of coiled material coated
with the UV-curable protective paint through an UV
curing machine equipped with 1∼3 ultraviolet tubes
(high-voltage mercury lamps) with 3∼20Kw unit pow-
er and 0∼3 metal halide lamps (iodine gallium lamps,
iron lamps, or dysprosium lamps, etc.) with 3∼20Kw
unit power at a high speed, to cure the UV-curable
protective paint under UV irradiation, and thereby
obtain an UV-curable protective layer in 15Pm thick-
ness; the wavelength of the UV light source is
200-380nm, and the conveying speed of the UV cur-
ing machine is 1∼200m/min.;

[0113] Calculated in weight percentage, the UV-cura-
ble paint for the protective layer is:
A. mixture of 30% fluorine-containing polyester acrylate,
30% fluorine-containing polyurethane acrylate, 16% trif-
luoro ethyl methacrylate, 18.5% propoxy-trimethylolpro-
pane triacrylate (PO-TMPTA), 3% 2-hydroxyl-2-methyl-
1-phenyl-1-acetone, 0.1% BYK 052, 2% talcum powder,
and 0.4% ethyl acetate;
Or
B. mixture of fluorine-containing amino acrylate 20%,
10% polyurethane acrylate, 30% fluorine-containing acr-
ylate copolymer, 14% ethoxy-trimethylolpropane triacr-
ylate (EO-TMPTA), 10% trifluoro ethyl acrylate, 5% 1-
hydroxyl cyclohexyl phenyl ketone, 0.4% talcum powder,
0.6% ethyl acetate, and 10% matting powder.

4) Uniformly coat mirror silver UV-curable ink or mir-
ror gold UV-curable ink with patterns and decorative
effect on the surface of the UV-curable protective
layer prepared in step 3) by spreading or printing,
and then cure the UV-curable ink under UV irradia-
tion as follows: convey a single layer of coiled ma-
terial coated with the mirror silver UV-curable ink or
mirror gold UV-curable ink through an UV curing ma-
chine equipped with 1∼3 ultraviolet tubes (high-volt-
age mercury lamps) with 3∼20Kw unit power and
0∼3 metal halide lamps (iodine gallium lamps, iron
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lamps, or dysprosium lamps, etc.) with 3∼20Kw unit
power at a high speed, to cure the mirror silver UV-
curable ink or mirror gold UV-curable ink under UV
irradiation, and thereby obtain a mirror silver deco-
rative pattern layer in 25Pm thickness or a mirror
gold decorative pattern layer in 25Pm thickness, re-
spectively; the wavelength of the UV light source is
250∼400nm, and the conveying speed of the UV cur-
ing machine is 1∼200m/min.;

[0114] Calculated in weight percentage, the mirror sil-
ver UV-curable ink for decorative pattern layer is:
a mixture of 14.5% fluorine-containing polyurethane acr-
ylate, 15% fluorine-containing epoxy acrylate, 15% hex-
afluoro butyl acrylate, 15% hexafluoro butyl methacr-
ylate, 2% 2-hydroxyl-2-methyl-1-phenyl-1-acetone, 3%
2, 4, 6-trimethyl benzoyl diphenyl phosphine oxide, 0.2%
BYK 052, 0.3% butanone, 15% silver powder, and 20%
thermoplastic acrylic.
[0115] Calculated in weight percentage, the mirror
gold UV-curable ink for decorative pattern layer is:
a mixture of 15% fluorine-containing acrylate copolymer,
16.1% amino acrylate, 15% dipentaerythritol hexa-acr-
ylate (DPHA), 2% 1-hydroxyl cyclohexyl phenyl ketone,
2% 2, 4, 6-trimethyl benzoyl diphenyl phosphine oxide,
0.2% BYK 052, 0.2% Disperbyk 103, 18% gold powder,
10% polyamide resin, and 1.5% thermoplastic acrylic.

5) Uniformly coat black UV-curable ink on the surface
of the mirror silver UV-curable decorative pattern lay-
er or mirror gold UV-curable decorative pattern layer,
and then cure the coating under UV irradiation as
follows: convey a single layer of coil material coated
with the black UV-curable ink through a UV curing
machine equipped with 1∼3 ultraviolet tubes (high-
voltage mercury lamps) with 3∼20Kw unit power and
0∼3 metal halide lamps (iodine gallium lamps, iron
lamps, or dysprosium lamps, etc.) with 3∼20Kw unit
power, to cure the black UV-curable ink under UV
irradiation, to obtain a mirror silver colorful transfer
film with poetry images or a mirror gold colorful trans-
fer film with poetry images, respectively.

[0116] Calculated in weight percentage, the black UV-
curable ink for background layer is:
a mixture of 15% fluorine-containing polyester acrylate,
27.7% fluorine-containing amino acrylate, 7% trifluoro
ethyl methacrylate, 20% dipropylene glycol diacrylate
(DPGDA), 2% 1-hydroxyl cyclohexyl phenyl ketone, 3%
2, 4-diisopropyl thioxanthone, 0.1% BYK 052, 0.2% Dis-
perbyk 103, 8% soot carbon, 2% talcum powder, and
15% polyamide resin.

Embodiment 6. Decorative board with marble texture

[0117] The substrate of the decorative board is a fiber
reinforced cement board, fiber reinforced calcium silicate
board, fiber reinforced magnesium oxide board, light-

weight magnesium chloride cement board, magnesium
oxychloride board, or gypsum board; first, treat the sub-
strate by sanding and remove dust from the surface; then,
brush a layer of UV-curable permeating agent on the sur-
face of the substrate at a 120g/m2 coating rate, and then
hold for 30min. to let the coating to flow flat naturally;
next, coat a layer of UV-curable paint filler in thickness
of 20Pm by roller coating; load the coated substrate into
an UV curing machine that is equipped with a 9.6Kw UV
lamp (high-voltage mercury lamp) and operates at
15m/min. conveying speed to cure the coating; then, coat
a layer of UV-curable sealing clear prime paint in thick-
ness of 40Pm on the surface of the UV-curable paint filler;
load the coated board into an UV curing machine that is
equipped with two 13Kw UV lamps (high-voltage mercury
lamps) and operates at 15m/min. conveying speed to
cure the coating; next, treat the board by sanding on a
sanding machine, with a 240-mesh abrasive belt, and
remove dust from the surface of the board; then, coat a
layer of UV-curable sealing clear prime paint in thickness
of 10Pm on the surface of the existing UV-curable sealing
clear prime paint by roller coating; load the coated board
into an UV curing machine that is equipped with a 9.6KW
UV lamp (high-voltage mercury lamp) and operates at
15m/min. conveying speed to cure the coating; next, coat
a layer of white UV-curable prime paint in thickness of
10Pm on the surface of the UV-curable sealing clear
prime paint; load the coated board into an UV curing ma-
chine that is equipped with five 16.8Kw UV lamps (metal
halide lamps) and operates at 15m/min. conveying speed
to cure the coating; then, treat the board by sanding on
a sanding machine, with a 400-mesh abrasive belt; next,
coat a layer of UV-curable glue in thickness of 10Pm on
the surface of the white UV-curable prime paint, and then
transfer a colorful transfer film with Black Marquina mar-
ble texture or a colorful transfer film with Arabescato Coc-
coha marble texture as described in embodiment 1 onto
the surface of the UV-curable glue; load the coated board
into an UV curing machine that is equipped with six
16.8Kw UV lamps (metal halide lamps) and operates at
15m/min. conveying speed to cure the coating; then, re-
move the film, and let the coating to flow flat for 2min.
under infrared irradiation at 90°C temperature; next, load
the coated board into an UV curing machine that is
equipped with three 13Kw UV lamps (high-voltage mer-
cury lamps) and operates at 15m/min. conveying speed
to cure the coating; next, after the treated board is in-
spected as acceptable, apply a polypropylene protective
film on the surface of the board, to obtain a finished dec-
orative board with marble texture finally.
[0118] Calculated in weight percentage, the UV-cura-
ble permeating agent comprise: 20% epoxy acrylate,
50% TMPTA, 10% TPGDA, 4% 2-hydroxyl-2-methyl-1-
phenyl-1-acetone, and 16% ethyl acetate.
[0119] Calculated in weight percentage, the UV-cura-
ble paint filler comprises: 40% epoxy acrylate, 20% pol-
yester acrylate, 16% TMPTA, 20% talcum powder, 3.5%
2-hydroxyl-2-methyl-1-phenyl-1-acetone, 0.2% BYK
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052, and 0.3% Disperbyk 163.
[0120] Calculated in weight percentage, the UV-cura-
ble sealing clear prime paint comprises: 20% fluorine-
containing epoxy acrylate, 30% polyurethane acrylate,
10% TPGDA, 20% EO-TMPTA, 15% talcum powder,
4.5% hydroxyl cyclohexyl phenyl ketone, 0.2% BYK 055,
and 0.3% Disperbyk 103.
[0121] Calculated in weight percentage, the UV-cura-
ble white prime paint comprises: 20% epoxy acrylate,
30% fluorine-containing polyester acrylate, 20% PETA,
10% PO-NPGDA, 15% titanium pigment, 2% 1-hydroxyl
cyclohexyl phenyl ketone, 2.5% 2, 4, 6-trimethyl benzoyl
diphenyl phosphine oxide, 0.2% BYK 052, and 0.3% Dis-
perbyk 103.
[0122] Calculated in weight percentage, the UV-cura-
ble glue comprises: 35% polyurethane acrylate, 30% flu-
orine-containing polyester acrylate, 20% PETA, 10%
PO-NPGDA, 2.5% 1-hydroxyl cyclohexyl phenyl ketone,
2% 2-hydroxyl-2-methyl-1-phenyl-1-acetone, 0.2% BYK
052, and 0.3% Disperbyk 103.

Embodiment 7: Decorative board with timber texture

[0123] The substrate of the decorative board is a solid
timber board, MDF board, or plywood board; first, treat
the substrate by sanding and remove dust from the sur-
face; then, coat a layer of UV-curable sealing prime paint
in thickness of 40Pm on the surface of the substrate; load
the coated board into an HV curing machine that is
equipped with two 9.6Kw UV lamps (high-voltage mer-
cury lamps) and operates at 8m/min. conveying speed
to cure the coating; then, treat the board by sanding and
remove dust from the surface, and coat a layer of UV-
curable glue in thickness of 10Pm on the surface of the
UV-curable sealing prime paint; next, cure the UV-cura-
ble glue, and then transfer a colorful transfer film with
timber texture (French gray grains) and a colorful transfer
film with timber texture (red gray longitudinal grains) as
described in embodiment 3; load the transfer film with
timber texture into an UV curing machine that is equipped
with three 16.8Kw UV lamps (metal halide lamps) and
operates at 8m/min. conveying speed to cure the coating;
next, remove the film, and let the coating to flow flat for
2min. under infrared irradiation at 90°C temperature;
next, coat a layer of UV-curable in thickness of 10Pm on
the surface of the transfer film, cure the glue, and then
coat a layer of UV-curable protective semi-matt varnish
in thickness of 20Pm at 60-degree glossiness (measured
with a 60-degree glossmeter) by roller coating; let the
coating to flow flat for 1min. under infrared irradiation at
50°C temperature; load the coated board into an UV cur-
ing machine that is equipped with three 16.8KW UV
lamps (metal halide lamps) and operates at 8m/min. con-
veying speed to cure the coating; after the decorative
board is inspected as acceptable, apply a polypropylene
protective film on the surface, to obtain a finished deco-
rative board with timber texture finally.
[0124] Calculated in weight percentage, the UV-cura-

ble sealing prime paint comprises: 10% epoxy acrylate,
40% polyurethane acrylate, 20% EO-TMPTA, 10% PO-
NPGDA, 15% talcum powder, 4.5% 1-hydroxyl cy-
clohexyl phenyl ketone, 0.2% BYK 052, and 0.3% Dis-
perbyk 103.
[0125] Calculated in weight percentage, the UV-cura-
ble glue comprises: 35% polyurethane acrylate, 30% flu-
orine-containing polyester acrylate, 20% PETA, 10%
PO-NPGDA, 4.5% 1-hydroxyl cyclohexyl phenyl ketone,
0.2% BYK 052, and 0.3% Disperbyk 103. Calculated in
weight percentage, the UV-curable semi-matt protective
varnish comprises: 30% polyurethane acrylate, 30% flu-
orine-containing polyurethane acrylate, 10% acrylate co-
polymer, 10% TMPTA, 10% PETA, 4% 1-hydroxyl cy-
clohexyl phenyl ketone, 5% matting powder, 0.2% BYK
055, 0.3% BYK 306, and 0.5% Disperbyk 103.

Embodiment 8. Decorative plate with red crystal diamond 
effect

[0126] The substrate of the decorative plate is an alu-
minum plate, steel plate, or iron plate; first, clean up the
substrate, remove oil stains, foreign matters, and dust
from the surface of the substrate; then, coat a layer of
UV-curable metal prime paint in thickness of 10Pm on
the surface of the substrate by roller coating; load the
coated substrate into an UV curing machine that is
equipped with three 13Kw UV lamps (high-voltage mer-
cury lamps) and operates at 10m/min. conveying speed
to cure the paint; next, coat a layer of UV-curable glue in
thickness of 10Pm on the surface of the UV-curable metal
prime paint, cure the glue, and then transfer a colorful
transfer film with red crystal diamond effect as described
in embodiment 4 onto the surface of the UV-curable glue;
load the plate into an UV curing machine that is equipped
with three 16.8Kw UV lamps (metal halide lamps) and
operates at 10m/min. conveying speed to cure the coat-
ing; remove the film, and let the coating to flow flat for
2min. under infrared irradiation at 90°C temperature;
next, load the plate into an UV curing machine that is
equipped with four 16.8KW UV lamps (metal halide
lamps) and operates at 10m/min. conveying speed to
cure the coating completely; after the plate is inspected
as acceptable, apply a polypropylene protective film on
the surface, to obtain a finished product decorative plate
with red crystal diamond effect finally.
[0127] Calculated in weight percentage, the UV-cura-
ble metal prime paint comprises: 15% epoxy acrylate,
35% polyurethane acrylate, 20% TMPTA, 10% PO-NPG-
DA, 15% talcum powder, 4.5% 1-hydroxyl cyclohexyl
phenyl ketone, 0.2% BYK 052, and 0.3% Disperbyk 103.
[0128] Calculated in weight percentage, the UV-cura-
ble glue comprises: 35% polyurethane acrylate, 30% flu-
orine-containing polyester acrylate, 20% PETA, 10%
PO-NPGDA, 4.5% 1-hydroxyl cyclohexyl phenyl ketone,
0.2% BYK 052, and 0.3% Disperbyk 103.
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Claims

1. A UV-curing transfer film, wherein the transfer film
comprises a substrate film, a release agent layer, a
UV-curing ink decorative pattern layer, and a UV-
curing paint background layer, the release agent lay-
er being on the substrate film, the UV-curing ink dec-
orative pattern layer being on the release agent lay-
er, and the UV-curing paint background layer being
on the UV-curing ink decorative pattern layer; or
the transfer film comprises a substrate film, a release
agent layer, a UV-curing paint protective layer, a UV-
curing ink decorative pattern layer, and a UV-curing
paint background layer, the release agent layer be-
ing on the substrate film, the UV-curing paint protec-
tive layer being on the release agent layer, the UV-
curing ink decorative pattern layer being on the UV-
curing paint protective layer, and the UV-curing paint
background layer is on the UV-curing ink decorative
pattern layer.

2. The UV-curing transfer film according to claim 1,
wherein:

the release agent layer is formed by a release
agent which is a mixture of 20∼50wt% cellulose,
1∼30wt% wax, 0∼10wt% silicone oil, 0∼20wt%
butanone, 0∼15wt% ethyl acetate, 5∼20wt%
acrylate prepolymer, 5∼20wt% acrylate mono-
mer, and 1∼6wt% photoinitiator.

3. The UV-curing transfer film according to claim 1,
wherein:

the UV-curing paint protective layer is formed
by a UV-curable paint which is a mixture of
10∼80wt% acrylate prepolymer, 5∼50wt% acr-
ylate monomer, 1∼6wt% photoinitiator, 0∼2wt%
auxiliary agent, 0∼50wt% filler, 0∼10wt% bu-
tanone, and 0∼15wt% ethyl acetate; or
a mixture of 10∼80wt% acrylate prepolymer,
5∼50wt% acrylate monomer, 1∼6wt% photoini-
tiator, 0∼2wt% auxiliary agent, 0∼50wt% filler,
1∼50wt% matting agent, 0∼10wt% butanone,
and 0∼15wt% ethyl acetate.

4. The UV-curing transfer film according to claim 1,
wherein:

the UV-curing ink decorative pattern layer is
formed by a UV-curable ink which is a mixture
of 10∼60wt% acrylate prepolymer, 5∼50wt%
acrylate monomer, 1∼5wt% photoinitiator,
0∼2wt% auxiliary agent, 0∼50wt% filler,
5∼30wt% toner, 5∼30wt% resin, 0∼10wt% bu-
tanone, and 0∼15wt% ethyl acetate.

5. The UV-curing transfer film according to claim 1,

wherein:

the UV-curing paint background layer is formed
by a UV-curable paint which is a mixture of
10∼50wt% acrylate prepolymer, 10∼40wt% acr-
ylate monomer, 1∼5wt% photoinitiator, 0∼2wt%
auxiliary agent, 0∼30wt% filler, 5∼30wt% toner,
5∼50wt% resin, 0∼10wt% butanone, and
0∼15wt% ethyl acetate.

6. The UV-curing transfer film according to claim 1,
wherein, the substrate film is any of polypropylene
film, polyethylene film, polyvinyl chloride film, and
polyethylene terephthalate film.

7. The UV-curing transfer film according to claim 6,
wherein, the polypropylene film is a modified poly-
propylene film.

8. The UV-curing transfer film according to claim 2,
wherein, the cellulose is methylol cellulose;
the wax is modified paraffin wax, palm wax, a mixture
of them;
the silicone oil is at least one selected from methyl-
silicone oil, benzyl silicone oil, and hydroxyl silicone
oil.

9. The UV-curing transfer film according to claim 2, 3,
4, or 5, wherein, the acrylate prepolymer is at least
one selected from epoxy acrylate, fluorine-contain-
ing epoxy acrylate, polyurethane acrylate, fluorine-
containing polyurethane acrylate, polyester acrylate,
fluorine-containing polyester acrylate, amino acr-
ylate, fluorine-containing amino acrylate, acrylate
copolymer, and fluorine-containing acrylate copoly-
mer;
the acrylate monomer is at least one selected from
butyl acrylate, cyclohexyl acrylate, ethylhexyl acr-
ylate, hydroxyethyl acrylate, hydroxyethyl methacr-
ylate, trifluoro ethyl acrylate, trifluoro ethyl methacr-
ylate, hexafluoro butyl acrylate, hexafluoro butyl
methacrylate, dodecatluoro heptyl acrylate, do-
decafluoro heptyl methacrylate, tripropylene glycol
diacrylate, dipropylene glycol diacrylate, neopentyl
glycol diacrylate, propoxy-neopentyl glycol diacr-
ylate, phthalandione di-(diethylene glycol) diacr-
ylate, 1,6-hexylene glycol diacrylate, trimethylolpro-
pane triacrylate, ethoxy-trimethylolpropane triacr-
ylate, propoxy-trimethylolpropane triacrylate, pen-
taerythritol triacrylate, and dipentaerythritol hexa-
acrylate;
the photoinitiator is at least one selected from ben-
zoin ether photoinitiator, benzil ketal photoinitiator,
acetophenone photoinitiator, anthraquinone pho-
toinitiator, thioxanthone photoinitiator, benzophe-
none photoinitiator, acyl phosphine oxide photoiniti-
ator, and benzoate photoinitiator.
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10. The UV-curing transfer film according to claim 4 or
5, wherein, the resin is at least one selected from
modified polyvinyl acetate, polyamide resin, and
thermoplastic acrylic;
the toner is at least one selected from soot carbon,
titanium pigment, phthalocyanine blue, proflavine,
and scarlet powder.

11. The UV-curing transfer film according to claim 10,
wherein, the modified polyvinyl acetate is vinyl chlo-
ride vinyl acetate, ethylene vinyl acetate, or a mixture
of them.

12. The UV-curing transfer film according to claim 3, 4,
or 5, wherein, the auxiliary agent is at least one se-
lected from leveling agent, anti-foaming agent, and
wetting and dispersing agent;
the filler is at least one selected from talcum powder,
calcium carbonate, and barium sulfate.

13. The UV-curing transfer film according to claim 3,
wherein, the matting agent is matting wax, matting
powder, or a mixture of them.

14. The UV-curing transfer film according to claim 9,
wherein, the benzoin ether photoinitiator is at least
one selected from benzoin methyl ether, benzoin
ethyl ether, and benzoin isopropyl ether;
the benzil ketal photoinitiator is benzil dimethyl ketal;
the acetophenone photoinitiator is at least one se-
lected from acetophenone, 2,2-dimethoxy-2-phenyl
acetophenone, 2,2-diethoxy-2-phenyl acetophe-
none, 1,1-dichloroacetophenone, 1-hydroxyl ace-
tophenone, 1-hydroxyl cyclohexyl phenyl ketone, 2-
hydroxyl-2-methyl-1-phenyl-1-acetone, 1-(4-isopro-
pyl phenyl)-2-hydroxyl-2-methyl-1-acetone, 1-[4-(2-
hydroxyl ethyoxyl) phenyl]-2-hydroxyl-2-methyl-1-
acetone, 2-methyl-1-[4-(methyl sulfenyl) phenyl]-2-
morpholinyl-1-acetone, and 2-benzyl-2-dimethyl
amido-1-(4-morpholinyl phenyl)-1-butanone;
the anthraquinone photoinitiator is at least one se-
lected from 2-tertiary butyl anthraquinone, 1-chlorine
anthraquinone, and 2-amyl anthraquinone;
the thioxanthone photoinitiator is at least one select-
ed from 2, 4-dimethyl thioxanthone, 2, 4-diethyl thi-
oxanthone, 2-isopropyl thioxanthone, 4-isopropyl
thioxanthone, 2-chloro-thioxanthone, and 2, 4-diiso-
propyl thioxanthone;
the benzophenone photoinitiator is at least one se-
lected from diphenyl ketone, 4-chlorine diphenyl ke-
tone, methyl benzophenone, and 4-benzoyl-4’-me-
thyl diphenyl thioether;
the acyl phosphine oxide photoinitiator is at least one
selected from 2, 4, 6-trimethyl benzoyl diphenyl
phosphine oxide, di-(2, 4, 6-trimethyl benzoyl)-phe-
nyl phosphine oxide, di-(2, 6-dimethyl benzoyl)-2, 4,
4-trimethyl amyl phosphine oxide, and 2, 4, 6-trime-
thyl benzoyl phenyl ethyoxyl phosphine oxide;

the benzoate photoinitiator is methyl benzoylben-
zoate, methyl ortho-benzoylbenzoate, or a mixture
of them.

15. A method for preparation of the UV-curing transfer
film according to any of claims 1∼14, including: uni-
formly coating or printing a release agent on a sub-
strate film, and then curing the release agent by in-
frared irradiation, to obtain a release agent layer on
the substrate film; uniformly coating or printing UV-
curable protective paint on the release agent layer,
and then curing the paint by UV irradiation, to obtain
a UV-curing paint protective layer; uniformly coating
or printing UV-curable ink that has patterns and dec-
orative effect on the UV-curing paint protective layer,
and then curing the ink by UV irradiation, to obtain
an UV-curing ink decorative pattern layer; and uni-
formly coating or printing UV-curable background
paint on the UV-curing ink decorative pattern layer,
and then curing the paint by UV irradiation, to obtain
the UV-curing transfer film; or
uniformly coating or printing a release agent on the
substrate film, and then curing the release agent by
infrared irradiation, to obtain a release agent layer
on the substrate film; uniformly coating or printing
UV-curable ink that has patterns and decorative ef-
fect on the release agent layer, and then curing the
ink by UV irradiation, to obtain an UV-curing ink dec-
orative pattern layer; and uniformly coating or print-
ing UV-curable background paint on the UV-curing
ink decorative pattern layer, and then curing the paint
by UV irradiation, to obtain an UV-curing transfer
film.

16. The method according to claim 15, wherein, the cur-
ing process under infrared irradiation comprises: ad-
justing the infrared heating temperature to
20∼150°C, allowing the release agent to flow flat for
0.01∼10min., and curing the release agent;
the curing process under UV irradiation comprises:
exposure to UV irradiation in an UV curing machine
equipped with 1∼3 ultraviolet lamps (high-voltage
mercury lamps) with 2-20Kw unit power and 0∼3
metal halide lamps with 3∼20Kw unit power, at
200-600nm wavelength, to cure the UV-curable pro-
tective paint, UV-curable ink, and UV-curable back-
ground paint, with the UV curing machine being op-
erated at a conveying speed of 1∼200m/min.

17. Use of the UV-curing transfer film according to any
of claims 1∼14 in the manufacture of an UV-curing
transfer film decorative board.

18. The use according to claim 17, comprising: applying
a layer of UV-curable permeating agent on the sur-
face of a fiber reinforced cement board, fiber rein-
forced calcium silicate board, fiber reinforced mag-
nesium oxide board, light-weight magnesium chlo-
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ride cement board, magnesium oxychloride board,
or gypsum board, applying a layer of UV-curable
paint filler on the surface of the UV-curable perme-
ating agent, applying a layer of UV-curable sealing
primer on the surface of the UV-curable paint filler,
applying a layer of UV-curable pigmented paint on
the surface of the UV-curable sealing primer, apply-
ing a layer of UV-curable glue on the surface of the
UV-curable pigmented paint, and transferring the
transfer film onto the UV-curable glue, to obtain the
UV-curing transfer film decorative board; or
applying a layer of UV-curable sealing primer on the
surface of a solid timber board, MDF board, or ply-
wood board, applying a layer of UV-curable glue on
the surface of the UV-curable sealing primer, and
transferring the transfer film onto the surface of the
UV-curable glue, to obtain the UV-curing transfer film
decorative board; or
applying a layer of UV-curable metal primer on the
surface of an aluminum plate, steel plate, or iron
plate, applying a layer of UV-curable glue on the sur-
face of the UV-curable metal primer, and transferring
the transfer film onto the surface of the UV-curable
glue, to obtain the UV-curing transfer film decorative
plate.

19. The use according to claim 18, further comprising
applying a layer of UV-curable glue on the surface
of the obtained UV-curing transfer film decorative
board, and applying a layer of UV-curable protective
varnish on the surface of the UV-curable glue.
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