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Abstract Waterborne polyurethane(WPU) is greatly affected by its properties depending
on the average particle size. In this study, by analyzing the characteristics of WPUs

with different average particle sizes according to the DMPA content and we confirmed

that the WPU-Ms have different properties from the physical properties of WPU by
mixing two types of WPU with different particle sizes in the same volume. At this

time, we mixed WPU at an ideal ratio of 7:3 through literature research. In the ther-

mal characteristic analysis, it was confirmed that the thermal decomposition temper-

ature decreased and Tg increased as the content of DMPA, which is the hard seg-

ment, increased. In addition, the average particle size of WPU decreased as DMPA in-

creased, and physical properties and adhesive strength were improved due to increased

interaction. When mixed with each other in a weight ratio of 7:3, it was observed
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that adhesion and mechanical properties were improved compared to only WPU.
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Table 1. Composition of WPUs with different amounts of DMPA

of @At 27| 22 a0 ME

Tt S22 E X2

lm
0x
rE
ot
re
-4
N
fo
w

P I iti | DMPA
Samples repolymer composition (molar) NCO/OH
designation content Ratio
9 PTMG DMPA IPDI TEA MPD EDA (%)

WPU-1 0.04 0.048 0.1728 0.048 0.05175 0.00425 15.2 1.2
WPU-2 0.04 0.054 0.1800 0.054 0.05175 0.00425 164 1.2
WPU-3 0.04 0.060 0.1872 0.060 0.05175 0.00425 175 1.2
WPU-4 0.04 0.080 0.2112 0.080 0.05175 0.00425 20.7 1.2
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Table 2. Composition and mass ratio of WPU-M
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WPU-M-1 WPU-1,WPU-2 73
WPU-M-2 WPU-1,WPU-3 73
WPU-M-3 WPU-1,WPU-4 73
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Figure 1. FT-IR spectra of as-prepared WPUs.
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Table 3. Thermal properties of WPU samples
Sample First decomposition Second decomposition Third decomposition DSC
designation
(DMPA contents) T Weight loss T2 Weight loss T3 Weight loss Tg
49 (wt%) 49 (Wt%) (O (wt%)
WPU-1
186 14 332.73 2745 411.49 70.09 25.8
(15.2)
WPU-2
184 1.5 331.88 2843 410.71 7247 319
(16.4)
WPU-3
180 1.5 328.76 29.07 409.55 74.27 41.0
(17.5)
WPU-4
177 14 325.53 31.07 405.18 75.61 51.0
(20.7)
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Figure 2. TGA (a), DTA (b), and DSC (c) curves of WPU samples.
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Figure 3. Particle size distribution of WPUs: (a) WPU-1,(b) WPU-2, (c) WPU-3, and (d) WPU-4 at 50% solid contents.
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Table 4. Particle size distribution, viscosity, solid contents, and dispersion stability of WPU

Sample DMPA content Particle size Viscosity Solid contents Dispersion
designation (%) (nm) (cp, 25°C, 50%) (%) stability
WPU-1 15.2 203 58.2 498 Stable
WPU-2 16.4 182 124.5 499 Stable
WPU-3 175 161 2472 49.7 Stable
WPU-4 20.7 93 545.4 50.3 Stable
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Table 5. Particle size distribution, viscosity, solid contents, and dispersion stability of WPU-M

Sample Particle size Viscosity Solid contents Stabili
abili
designation (hm) (cp, 25°C, 50%) (%) Yy
WPU-M-1 205 1347 49.8 Stable
WPU-M-2 182 112.2 49.8 Stable
WPU-M-3 172 97.6 50.0 Stable
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Figure 5. Particle size distribution of mixed WPUs: (@) WPU-M-1, (b) WPU-M-2, and (c) WPU-M-3 at around 50% solid contents.
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Table 6. Mechanical properties of WPUs and WPU-M

Samples Tensile strength Elongation Samples Tensile strength Elongation
designation (kgf/mm?) (%) designation (kgf/mm?) (%)
WPU-1 1.30 385.3 - - -
WPU-2 1.31 3389 WPU-M-1 2.16 4354
WPU-3 1.36 3435 WPU-M-2 2.27 389.6
WPU-4 144 2929 WPU-M-3 247 356.8
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