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Provided is an aqueous polyurethane resin dispersion, which has good dispersion ability in an aqueous
medium and excellent strength of a coating film after a curing process by irradiating UV light. Also provided
are an aqueous polyurethane resin dispersion being able to offer a coating film with excellent dryness, high
hardness and scratch resistance, a coating material composition and a coating composition both containing
the aqueous polyurethane resin dispersion, and a method for producing the aqueous polyurethane resin
dispersion, wherein the aqueous polyurethane resin dispersion contains at least a polyurethane resin and (C)
a free-radical polymerizable compound, in which the polyurethane resin is obtained by reacting at least (a)
a polycarbonate polyol compound, (b) a polyol compound containing acidic group, (c) a polyol compound
other than (a) and (b) when required, and (d) a polyisocyanate compound, and further reacting the obtained

polyurethane resin with (B) a chain elongator when required.
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Provided is an aqueous polyurethane resin dispersion,
which has good dispersion ability in an aqueous medium and
excellent strength of a coating film after a curing process
by irradiating UV light. Also provided are an aqueous
polyurethane resin dispersion being able to offer a coating
film with excellent dryness, high hardness and scratch
resistance, a coating material composition and a coating
composition both containing the aqueous polyurethane resin
dispersion, and a method for producing the aqueous
polyurethane resin dispersion, wherein the aqueous
polyurethane resin dispersion contains at least a
polyurethane resin and (C) a free-radical polymerizable
compound, in which the polyurethane resin is obtained by
reacting at least (a) a polycarbonate polyol compound, (b)
a polyol compound containing acidic group, (c) a polyol
compound other than (a) and (b) when required, and (d) a
polyisocyanate compound, and further reacting the obtained

polyurethane resin with (B) a chain elongator when required.
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Mt RN EETFH LS TEEASNIE
500, 000 » 3t 4 1,000 £ 300,000 &4 » @ 1,500 2
200, 000 &% £ 4% -

ARMEAHBAEL RAREAOAHGHEBEAE -
A RAMAKBERETEaRESRANR SR BT
EBRBRTASLEANTORFAANERARSNEAR
AHABRER UGl EEREBTHERRS K - £
AP WAL RESEE LT EHT - |

oA NELE R ANER R T TR
F—mu byl AREALOMRfafostibsdt o THRH
(PRYARER - (FR)AHKR 2-8 45 R8 (F
A)EEE -mABE (FR)AHmK - A TEF(T L)
ﬁ%&%ﬁ%&ZiS%;ﬁﬁziﬁm%;k%ﬁ%w

Mz e-CREREY I N-BATFRA(FTRAIAKEBE S HA
B EAnrTRmARE éﬁ%«?ﬂ*&%%i(?%)ﬁhﬁﬁﬁ
BE & o
NHARAMAHBEME  TEAHETHETREL -
EREEBBRTFHTRANSEAZAKESAE T
%éﬁmwﬁ353&%%~w&ﬁ%%%%%%ﬁ?%
Fo

A2z B AoRFAaRERFANERSGNRT @
R AF e

AN BBREMIES KRBT FRIRRAFERZ
MAMmT > HESRANAGEMEIREBREIARYA
1 £ 200mgKOH, “g> £ A A # 2 £ 100mgKOH, g & &4 > ™

g
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MA# 3 Z 60mgKOH g5 8 4% -

oy whRBAOAGEEMBEEE AL EREAT &

HEBZAAMEMET  ZLEAORGEMISZIHEYR
A& B 1 2 200mgkOH, g A K% 2 £ 150mgKOH g &
£ mMIA A% 5 ZE 100mgkOH /g 85 & 4¢ -

M SREANAGEMEZEELY S FE T2
1,000 = 200,000>3t x4 2,000 £ 100,000 &4%>m X 3, 000
£ 00,0008 B Mm@ 4E o

® ERA AR TREAARROR O DR LR
Yo Bl RAMLELATE - RANMAA L TR - R AW
TEL2EH ¥R AXREBHF EXL 55T R2AM0H45F
e RBEF -

ENATE R BERME TREGEHLo PRy
Red o Bllodiy \-F R etas % -

ERATE RSB 0 TR S
B~ RRBRBEFE RS LB R A
B A RS BERS -

ENAMABAAME  TRLIEGEHLOHB R AE
REMAFEHBIESE - L85t > THREEB A 26 F -

ENAEBFERAIAE > TR B BEKEE - $BKEE - 3368
FEABASABE— S BB, SEPBE(ALE- 5
Fii=ih ~ BT - RAEEE) RA#MBE(F - £8E)
FREEHREMBFAHEHBAE -

ERBHEHE TREEOBRBATHEREL &
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BHIE A E R AR BT AN EREARRERAMB IR
ISR REAE B AL B AT A S R MAA S - R G EHE

2ERREHARER —RACREMFOBE - F
ﬁ’&ﬂﬁ%%ﬁﬁ%ﬁmﬁﬁ%mwkﬂ R
) RAEFE RIS E BHAE o

ERFEAER TRALLE A 1I-T
R -1-TH - A-FA-1-AF 3-FA-1-&F -
-~ - 1+ HEa-HE T=H  BLERE
KB~ —BAHE N L-L o RLHBEERREN
FZELE_ BT HWEERTERER  LTHAERL-

ERTABELER LR OHEARLER  TRHWL
BLMES S LHECETH B - BRE®R - FRERT
Mo E A - S RMAE - FRERT O WEERTEREA
&b T R BOAE e

EABRAMEHARMREAB T > THE AR
B MRSERTEENERDRERBZEHR AR E
B ez at K E -

AR BB L TH A Gl AaA - 5 £ RKE -
HMLS ERME ZFAKBE R 2K
(carbodiimide)% - AT BRAL BT EHER » LT H A K

AR A Bt 0 TR M%?é%%&%ﬁ%ﬁ%
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Bz ~ + £ b K B\ Bz (stearoguanamine) ~ $Z B &
(spiroguanamine) ~ % &£ 8% (dicyandiamide) % - £ 7 i &
MR L TR ke FEE - R V& (paraformaldehyde) -

RPEE -

ERNATHE S ZRERE > TRHlw—FFEEF 2@
Lﬁa&%%&A%’wﬁﬂﬁ? —EREE-ZFA
NEFER-_ERBES -

ENAAE ML SR RM®E TRAEANES R
BENZERARBRA L RHBCE TS Y » £ HE
IE#E > TREREXY - FRHRE®H AL FB - LXMW
BREA  A_B_FE - CHBEAREIRIFTRLZ TA®
B+ REAGEERE L LB CHEBREEE L
E-TABEE - O-ANEBERFENEGEK %2 5 R - IR
TH-_BTEREBEIREZ
FmER(oxime) %+ — XA XM - X WL DR EmKLE
H B 4E & -

ERAMBEZRAESME TEB 7R =E R
B-ZARAFEAZBRAKERTFTA=ZR
FTREORARILYRELSY BT
tmzEeh % -

ABRAHERARMREGR T > ThhE & EmH %
BREEM  AxtmH -

ARMMEFEERLE TRE ALK 48 - 2 2 -
B~ L &L E S - BREM - BRFHEH - oy
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(quinacridone) Za#+ ~ o3|k g4 - &R (threne) % 28
Bt EHE  LEBRRTEESA  LTHAHE - L
EhAZEEN BERALKRE KR -
AWABEHEME TRALFEL HH L FEKMA -
BEE4R - R4S B 6 c Abw B aF c LEBANRTE
B R bTHARE  LEGABEREN  ERAMRR
AR/ XIEFEE 0 I AE R BRBRABRE
ARAEAEHER L Bl T4EALE 4 48 T4
8~ fibde s EH - fRALAKRAILEBK BN AILLE - &
SR ALBHENERF -
ABHAYEHARMAREHB T TEREEMSTH
waEm - BILBR - PR RUE - AR TR - HER -
THEB 2 @DBALED B UBREE KO ERRASE -
GE S B TEEER  LITHAHE -
AERAGEREARMAREHRB IR EF k> it 845
B THERCALGER N E - — K EHaERVUR
B E BT AR RRESRE SRR Lile) & AE
AABlRAR MAKANE  BRAERBRZERIT EX
-%5 }g: %ﬂ #5‘ °
EREHEARYORETEMEREHRB AR ENRH
g TRELE 2B 84D AHF
EREHEARYOTE T ERERBIGOESRTE T
f e ARBell)EE - HETE -BRER - HAXEK -
BREEE -
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[ & % 15) ]

ER BETHRGARLEEE > REFlaehRNAREH -
[F 6 1] |
(KRB > B H)

AEBHRABREANARZORELEF  —FEARLA
— BN TFTIEE RN A RN S H ey ETERNACOLL(zx
mAE) "TUM-90(31), (X 1,6-C—8 -~ 1,4- BT H=F
BR R BR B AR M M R R o) R eids — 8 R HE 8:915¢g
/mol - #2 & 1g : 122. bmgKOH,/g)136. 3g(0. 149 ¥ F ) -~ NMP
(N-F K-2-voBog B )117. Tge REMN T0C P #gH -2 % >
e A &4t MDI 130. 8g(0.499 £ &) > # 80C ##4 1.5 /)
o AT A B 20 6g(0. 154 £E) - 4 5
WO —AH®B—T4 0.3 N I0CFREDL o5k BB H

PGSR 28055 245 2% 4%

EHAH D)) - HBIRIECRBEREL  BRERLSMAHNE T
C  BnEProAn=CH 14.8g(0.146 ¥ &) ~ Laromer
LR8863(BASF # £ - s b AR S HL4 )38, 1g iR 45 1% >
RERKSHATOTARY - B RE M WBBEAEHETY
K 428.4g ¥ - BEFWAN 3D ET U 2-FHA-1,5- K=
KiEk 46.6g(0. 140 E F )b KRB BPAFAHR
Bk % 451 B o #L B8 -
[ & % 4] 2]

EE®RB 1l PHEROKERBERBETHBEF  fo
A 34 A 45 % (IRGACURE819 » Ciba Specialty Chemicals
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NABE)2EER/BHMG > Ao RHFELEFTEHRE - H
SRR A AEEBIRE 0 X 60°CEE 30 a4k EH
BB 8OV A B BB TH(OES l0cn- EEREK 2. 2nm
St Bst— R FAGEBHEES 1300n] cn’) EE
HhEm it > BT 2Tun YA B o
[tb ) 1]
fhﬁ-ﬂ"%#’i##ﬁﬁz Bz Aa#A LB 2T o
BXBAET O WMAFHEEBRNAMRNE RiE
ETERNACOLL(zx# #42) TUH-100, (34 1,6-T =8 R B
%%ﬁﬁﬁﬂﬁ%ﬁﬁﬁ%iﬁ’ﬁﬁgiiLM%/
mol » & % & : 112. 2mgKOH,/g)300g(0. 300 ¥ %) ~ N-F %
otk ez @ 257 g0 A 60C s BT HFHER  BF > £EXE
B ¥ » paA4x 4t Bayer Urethane 2 3] &9 Desmodur W(3x it
BFAEY(4, 4 -—RREAk oA P Hr)259.47g(0.989 £
E)Ve o —EBHF—FFEEIC > NZBE T 0
S (NB80CZEST) - BFE  WwA_KTFT AR 40 2¢g
(0.300 £F) - —AM#®H=-T4#0.69g> —FFEE 95C
B — B (NE 90°CE 95C) -3 /N4 - B H &4 2 80
CrhAN=C4nB 30 3g(0.299 EH) AT P Motk - BEFR
Bk TA R 4 -
BUREBREAETMEREEMAKT  EE T £
HRTEENMANRE 35%6 2-F A RRE-L, - A&K
ik 122.88g(0. 370 £ F ) #i7aM RRE®R  FPIFAM
RAR A BE o R -
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[tb & 5] 2]

HUBH 1| PAARGOAKMEEBREMIS SR EAERLE S
B BAR L X 60°C #5% 30 5484 - 2 120 & 1% 3
NERTE > S0 umeyik B AR -

(R B &9 5% 4%)
24 (pendulum) 22 E #£ 47 E 466 2 R L&) 2 + pf
R B Z R EFE - B R &b AT -

[% 1]
&2 5] 2 b 8 4 2
SREEH) 261 168
AEANRBEEMBEREZ S HE  EXANE T 5

MEEE BEG - HBREAFOERZBESRE - B85
HEAAAKEE -GN atsdt fdERME LHE
BERE HTHERAEAEHE -EHARMGEHR - B &
RBEAFAGEEFT . FTERERO L S EF T4
Z RSB AE K R o BB -

[ & #%4] 3]

EEBEHEHEBRANRBZHRBELE E T » 48 ETERNACOLL
GEMAROIMIOGB/ D(FHRERHA RN B P
¥ FE 916:';’:%_7’?_;4%!122mgK0H/g: WEABERTE ], 4-
BLR-_F&:1,6-C 8 1 EHR LSS AERLESY
BRBEREMZ R A — 8 350g)2,2-— R F A

8 (62.6g) & B fhan — B 58585 (336g) » & N-2 Aok

ol

>‘ﬂ}\
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w i (315g)F » m— B RE=-_TH0.6)8FET i
ABEBT > 4 80 & 90CH# 3.5 B - BRIKILRBER
gy NCO XA EA4D5.2TEEX% - HRERS A s 2 80
CH > REFRAZCLARUT.1g) EREZ - HRER
A4 (19lg) - =P ARAKZAHHKE(TIPTHR = A =
— A EEs (TPCDAz R AEKR(EE®R 11 57.3g) ik
A B BABETHARGHDT - HEF > WA EE
ey 2-F A -1,5- K =Bk iE ik (32.3g)% » BPAF KRR
M BE o B RR o

Trpl 3eh B b AR AL H(TMPTA &£ TPGDA & &
Sz AMBEEES 119
[F x5 4]

EEBEBEAR AR RERE T - 4% ETERNACOLL
(M EAE)UMING,/ D(FEHEERLA RL R BT
BHyFE 9165 £ 1g:122ngKOH g5 & % LB o A 1,4-
Eol-FE:l,6-e-—@=31EFnesABERSY
G A A RJE MR R B Es =80 3502)-2,2-=RTF A
H Ak (62.4g) 9 B 4pA — B A8 E (335g) 0 & N-L A%
w@# (31T ¥ "o AR®=_TH0.62)HFLT > HR
AT o oL 80 £ 90C Au#h 3.5 /NEF o B it R JE & R
e NCO RS A 5.2 FEEW - HRERLSHLIWE 80
CTHh AEFHOAZCERKRUT.20) EREX - BRER
HQ210g) HZAFAARK=ZAMHEK & &5 (TMPTA R B A =

— B eses (PPGDA > A B> FEH A 4000 R

ﬁ»

i)
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eBEBR(EFE 1:1>34.5g)Rb% > B BAEHLTH
K(352g)F - HE > A EETUY 2-FHA-1,5-% =
KB &R(35.58)% » BPAF KM R AR IR A RS 5 BL B o

Eawfl 4698 & AR A M4 4 (TMPTA £2 PPGDA &5
EM)Z A E TS 144 -

[F 514 5]

EEBEHEFBRA B ZHORBEEE T > 3% ETERNACOLL
GEmBHAZDUIMI0(L /" ID(FEHEERHH RN i #P
o F =5 914; ‘Eﬁ.ﬁa@'%ZBmgKOH/g; W5 AERTSE ], 4-
ROk —FE 1, 6-0 —8 1 EHe S ABERAY
M BRERBEMFH RREERE =8 > 75.1g)2,2-—5 F
AEAE(13.4g) R E A — B Rk 85 (72.9g) & N-2 A abog
EE(67.1g)F > M A48 =—T4 (0. 1g) B L£TF  NE&
REET » A 80 £ 90C Aot 3.5 N8 - PRI R B & &
ey NCOKXSEAH 484 E8H - BRERLGMALSE 80
CH > HHEFIOAN=ZTHEK9.9g) ERA-Z - BRE R
e (189g) - B =RFAAK= A% (TMPTAR =/ =
Bf — A M E B (TPGDA) 2 R4 A% (F & 1: 155 20)R
SR BB ABHETHKOBNDY - BE > WA EE
Qo8 2-F A-1,5- X = BEKER(32.8g)% » BPAF KM BR
BB A o BB e

THp) 5uya b A RS 144 (TMPTA £ TPGDA & :2
)X AEGEBEEE S 119 - |
[ & 25 6]
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AABHEBANAZHRELE T - & ETERNACOLL
(EmEEIMGB/ D(FHEERNA R 2GR HF
e FE 916; je A 42 :122mgKOH /"¢ % L& R A 1, 4-
BofoFE:1,-_®E=3:13%Fua S LERSY
ABMEREMSH R RKE —8 3508 2,2-=—8F X
% 8% (62. dg) S B 490 = B R85 85 (335g) & N-Z Aok &
B (317g) % » " Ax#B=—T#40.60)89FELET » AR
2B F o L 80 2 90°Chusk 3.5 /o - BRINILRBEE RBF
By NCO R4 85 5.24 8% - BREREGHAIE 80C
%o N EPRAZCARKE(AT.3g) EREZ - BRERS
%(l%g)‘ﬁii"ﬁ‘?ﬁaﬁ%f_ﬁ%@xﬁ‘é(TMPTA)&:—r‘f);ﬁ
— A& e (DPCDAW RS ER(EE® 11 57.80)R S
% BB AEHETHAREg)F -BZE > WwWADEED
8 2-F £ -1,5-% =B kim & (33.0g)% - BP4F K BB b
BHBE o E B -

F 515 668 & %% A MHAA 4 (TMPTA £ DPGDA & %
LS4z BEBEES 109
[ & »% 4] 7]

AABBEAANBREHNRERETY M ETERNACOLL
GEMEAZIUNG0(3,/1)(FHEERHA R His T
WiHFE 916 A 1E:122ngK0H g % LEE RS A 1, 4-
Bok—_F8:1,6-T=_8=3 liiﬁ—tbéﬁ LEER S
AR RSN Koy B e — 8 350g)2,2-— 8T A
% 8 (62, 5g) 8 & 4h 9 = B fuok 85 (335) & N-2 & owogox
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BRI (3l7g) ¥ » WA T4 (0.6)88 B LT R A
BT » X 80 2 90CAho# 3.5 8 o BRIEIE R JE & R 85
#) NCO XS EA D519 EFX% - BRERSGMWASE 80T
% o REPHANZCTERKEUT.0g) E2L- 2 - ;Ff}iﬁéma
#(180g) - =% F & A K = & M 8 8 (TMPTA)& o =B
— A e & (TEGDA) R 6Kk (EEL 1153, 1g)R4
%> mBIEAFHETHKRE2DF - BF > WA EEY
# 2-F K-1,5-/k =B K& (30.20g)% - BP4F kM R B
BBt Bs o BBl -

Exwps Teha b & RS HIALS 4 (TMPTA fﬁi TPGDA &4 &
EM)ZAGBEEES 119 -

[ & %15 8]

AEHEHEFBRANMAZORERL E ¥ > 4 ETERNACOLL
GERAZIIMIOB /" D(FHEEZRHARNG L §i%
¥y +2 916, KB 122mgKOH g B 2 B R 4 1, 4-
BOHR_FE 1,6-._EBE=3'1E2Fwy % LELA4Y
P B B ROJE ™ 4F & B w5 Bk B — B% o 350g) 2,2-—f8 ¥ X
P B (62.4g) 8 B4 & — B 8 85 (335g) & N-Z A vwg ox
B3l Y N ABE T4 0.68)8BLET A
BRIET > A 80 2 90CAho#h 3.5 /BF - JRIFIER E 4 R 85
B NCOXSEADL 2L EEWN - BRELSMASE 80T
B PEYHOANZTEARUT.3g) EREA-Z - BRERA
H(180g) - B = FA AWK = A MHeas (TMPTA)R T — 8 —
A Mk &5 (BCDA)® 26k (ZE 1:1°52.5g)b14% >
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Bl A BE T ARSI T - £F w35 EEXNG
o0-9 A -1,5-/% — B K &% (30.3g)4% - BP 4F KM B BR A
B o BB -

T 8 9B & ERAMILS M (TMPTA & BGDA &9
L)z ANBEEER 99
[ &4l 9]

AEBEBEAR A BN RELE Y - 4 ETERNACOLL
(GERMAH2)IMIOB/ID(FHBEERHA R LS RE BT
WHFE 016 A 45 122mgKOH g & % nEE R A A 1, 4~
BopoTEE:,6-.-B=313Fna s ABERLcH
MR EERE MG TR EkE 8> 350g)-2,2-=RF X
Bk (62.5g) 8 E 48R — B LBk A (33bg) £ N-T Ewbeg g
B(31Tg) ¥ » A% =T 0.6 F LT > NAR
BT o L 80 & 90Chws 3.5 NBF - BRIRIL R & & R B
B NCORALEALDS5.19EEH% - BRERSGMASE 80T
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By as (DDA R4 xR (EE1 1:1-50.5g2)RE4& >
BB THABIY - BF > wA 35 EENH
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B -
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Az AEESE A 105
[ &4 10]
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3
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M BREE R EMAF ) Boak Bi B — 8% 0 350g)2,2-— R F A
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B (317g)F N AEBE =T 0.6 EALT » A
BT > X 80 2 90C Aok 3.5 /N8F - BRITIL R B & R 8%
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1% HEFHOANZTHEKRUT.0g) ERA 2 - BRERLS
#(184g) ~ L = &/ — 8 — & M & & (TPGDA) & Laromer8863
(BASF ﬁi)é@i%a%;&(éi?bb 1:1>53.52)RAEH% > fv
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RO —FE ' 1,6-C_B=3:1XFey% LB LdHY
P BEEREMAiFe B BB — 8 > 350g)2,2-—fF A4
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%6%;?ﬁll&a;ﬁ 3:1EHFihey % ABREY
HREEREMEM Ry e —8 > 350g)-2,2-—RF A
7B (62.5g) B B fhER — R aaws(B?,Sg)ﬁ NEP(317g) + >
o B =THO0.6)MFELET  REARERT > 2 80
Z Q0°CAu#h 3.5 /B - FRHAL R B & 2 e5ey NCO XS & %
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