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Preparation and Characterization of PU Flame-Retardant Coatings
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Abstract : Modified polyesters (TTBA-10C, -20C, -30C) that contain phosphorus and
chlorine were synthesized by the condensation polymerization of tetramethylene
bis(orthophosphate), nechexanediol trichlorobenzoate, 14-butanediol and adipic acid, in
which tetramethylene bis(orthophosphate) and neohexanediol trichlorobenzoate were
prepared previously in our laboratory. In this study, two-component flame-retardant
polyurethane coatings {(TTBA-10C/HDI-trimer=TTHD-10C, TTBA-20C/ HDI-trimer=
TTHD-20C, TTBA-30C/HDI-trimer= TTHD-30C) were obtained by curing at room
temperature with the synthesized TTBAs and hexamethylene diisocyanate (HDD)-trimer as
a curing agent. The obtained TTHDs were made into coating samples and used as test
samples for various physical properties. The physical properties of the flame-retardant
coatings containing chlorine and phosphorus groups were generally inferior to those
containing only phosphorus group. Flame retardancy was tested by vertical and horizontal
combustion method, and 45. Meckel burner method. Since the retardancy of
flame-retardant coatings containing chlorine and phosphorus groups was better than that
containing only phosphorus group, it could be concluded that the retardancy by the
synergism effect of chlorine and phosphorus groups exhibited.

Keywords : modified polyesters, HDI-trimer, PU flame-retardant coatings.
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Table 2. Physical

Properties of Two-

Component PU  Flame-Retardant
Coatings
Physical property T | D¢ | TRD2C | TIHD-3C?
Viscosity (KU) 80 78 67 85
Pencil hardness H HB HB B
60° Specular gloss 88 82 81 79
Cross-hatch adhesion (%) | 100 100 100 100
Drying time (hr) 15 11 10 9
Pot-life (hr) 1.0 2.0 20 25
Flexibility (1/8 inch) good good good good
Impact resistance
(30cm/500g} direct good good good good
reverse good good good good

Accelerated weathering
resistance, QUV (1500hr)

gloss retention (%) 795 719 63.0 62.0
60° specular gloss 70 59 51 49
color difference (4E) 0.83 540 818 10.97

yellowness index (AN) | +0.,79 +458 +7.90 +10.72
lightness index
difference (4L) -0.23 -059% -0.89 -1.24

“T'THD : TTBA/HDI-trimer, "T'THD-10C :
TTBA-10C/HDI-trimer,

“TTHD-20C : TTBA-20C/HDI-trimer,

Y“TTHD-30C : TTBA-30C/HDI-trimer.
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Table 3. Flame Retardancy Tests of Prepared

PU Coatings
Testing TTHD" |TTHD-10C"| TTID-20° | TTIID-30°
methods (sec) (sec) (sec) (sec)
Vertical 205 240 304 328
Horizontal 296 SE' SE SE

*“TTHD : TTBA/HDI-trimer

*TTHD-10C : TTBA-10C/HDI-trimer

“TTHD-20C : TTBA-20C/HDI-trimer

“TTHD-30C : TTBA-30C/HDI-trimer

“The average value obtained from the result
of five independent tests

'SE : self-extinguishing property.
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of two-component PU flame-retardant
coatings.
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