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ABSTRACT: A waterborne polyurethane is used as the main film-forming material to prepare a protective coating with good
water resistance. The synthesis process of waterborne polyurethane is analyzed by orthogonal method. The influence of triethy-
lamine and H,O content on the properties of the product is analyzed by testing the FTIR, storage time, exterior and water resis-
tance. Then, the synthesis product is used as the base material, The polycarbodiimide and other additives are used to prepare
waterborne coatings. The protective and strippable properties of the waterborne coating are analyzed by testing Shore hardness,
adhesion, tensile strength, elongation at break, peel strength and water resistance. the waterborne polyurethane is successfully
synthesized, and the optimum synthesis process of the self-emulsifying waterborne polyurethane is obtained. The coating pro-
cessability and the coating performance are good, and the coating can be peeled off in one time. The coating has good water re-
sistance: After soaking in room temperature for 48 h, the quality is basically unchanged, The tensile strength is changed from
37.7 MPa to 33.6 MPa, the elongation at break from 540% to 510%, and the Shore hardness is still for the 82HA; The addition
of polycarbodiimide and other additives makes the coating has good peelability and water resistance, and the coating hardness of
82HA, the substrate can play a protective role.
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Fig.1 Polyurethane synthesis reaction
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Fig.2 The reaction of polycarbodiimide and carboxyl in waterborne polyurethane
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Tab.1 Polyurethane viscosity average molecular weight
under different conditions
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Jpig excoy g g th 6/C

T N om) 1 1 2 92 %?‘%
1 4 80 2 2 40 339000
2 4 85 1 3 50 662 000
3 4 90 3 1 60 570 000
4 5 80 1 3 60 209 000
5 5 85 3 1 40 214000
6 5 90 2 2 50 774 000
7 6 80 3 1 50 441000
8 6 85 2 2 60 352000
9 6 90 1 3 40 371000
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Tab.4 Effect of H,O content on self-emulsification of wa-
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Tab.3 Effect of TEA content on self-emulsification of wa-
terborne polyurethane
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Tab.5 The ratio of raw materials for waterborne polyure-
thane synthesis
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Fig.3 FTIR of waterborne polyurethane
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2) SRR RE o AN AT I R A B Ak
RABGALAE UL, ST R Z BN 5 R, s H
SPIB ST KA 1 kN/m. K XR-201 X 7K P 3R &l
HATACHR AL, U2 HA AR rT gk, 75 4 2 5
JE R 180 N/m. BtAh, EALAY T2 BAT KA A K o
2.6.2 REMHEM A FEMEEE

FEAR R bR, DA TR 2 B PLARSRE A 37.7 MPa,
Wi (KR 540%, HFICHERE & 82HA, K& 1
4B,

2.7 HEWIMmKE
271 FEEH

P i T 05 ek ( SEM) WLEETR KR B0 i 14
JEIFEEIE, WK 6 Fiz, Hrbr e sk S
SiO,. M 6 TTLIF Y, KRG, )2 2 KLk
BRI, AP BB A A 1 X, DR 1Y
Tt 7K B AT

30 um

b =i

K6 )2 KR IS 2R A
Fig.6 The SEM of the coating after solvent resistance

272 REBEMHFkERE

M KRGS, REM R PR | Wi
iR R S P B AR 238 B PR S5 i AR FR 1 L L 35 6.0
MF 6 WLUIEH, REEKPIRN 48 h)5, s,
P ARG B | WA SRR B AR R 5 3.0%
10.9%. 5.6%7F1 0.0%, Hi#&BMEA A2 Hit,
VR 2 I 7K P B R 4o



Faos FHoM

TAERESE KPR BRI A5 8 R SHMORH Y PR BE T © 65

®6 REMKEREMNEHNFHRENER
Tab.6 The mechanical properties of the coating before and
after the water resistance test

PERE KR B %
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