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Abstract : PU flame-retardant coatings (APHD) containing phosphorous were prepared
by blending of hexamethylene diisocyanate-trimer, white pigment, dispersing agent, flowing
agent, and previously prepared henzoic acid modified polyester (APTB) that contains
phosphorous, Physical properties of the prepared APHD were examined. With the
introduction of BZA (contained in APTB), the film viscosity and film hardness of APHD
decreased. With the introduction of caprolactone group, the flexibility, impact resistance,
accelerated weathering resistance of APTBs increased. Flame retardancy of the coatings
was tested. In a vertical burning method, APHD shows 210~313 seconds, and in a 45°
Meckel bumer method, shows 1.3~4.0cd of char length, which indicates that the coatings
are good flame-retardant coatings. Moreover, the amount of afterglow and flame retardancy
of the coatings are decreased with increasing BZA content.
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Table 1. Test Method and Instrument for Physical Properties

Physical property Instrument Test method
. , Krehs~-Stormer viscometer
Viscosity (KU) Pacific Scientific Co., serial 80328 KS M 5000-2122
o N Glassmeter , .
60" Specular gloss Pacific Scientific Co., Glossgard II KS M 5000-3312
Hardness Pencil hardness tester _
Yasuda Seiki Seisakusho, serial 4664
Cross-hatch adhesion Cross—cut test KS D 3516
- Mandrel ;
Flexibility Pacific scientific Co., Conical KS M 50003331
. DuPont Impact Tester
Impact resistance Ureshima Seisakusho Ltd,, type 552 JIS K 5400
Pot-life Krebs~Stormer viscometer -
Drying time Dry-hard method KS M 5000-2512
Accelerated weathering Sunshine weather-Ometer -
resistance Atlas Electric Devices Co,, Ci 64A KS M 5000-3231
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Table 2. Physical Properties of Two-Component Polyurethane Flame-Retardant Coatings
Physical property ATHD-1* | APHD-2" | APHD-5C° | APHD-10C" | APHD-15C
Viscosity (KU) 72 69 68 64 62
60° Specular gloss 88 920 85 79 78
Pencil hardness H F HB 2B 3B
Cross-hatch adhesion (%) 100/100 100/100 100/100 100/100 100/100
Flexibility (1/8 inch) poor good good good good
Impact resistance
(300em/B00g)  direct good good good good good
reverse poor good good good good
Pot-life (hr) 48< 48< 48< 48< 48<
Drying time (hr) 8 7 8 9 11
Accelerated weathering
resistance, SWO (240hr)
gloss retention (%) 386 40.5 374 30.8 278
color difference (AE) 4.19 2.04 2.37 3.38 2.86
yellowness index (AN) 2.33 175 2.06 287 297
hgniness Index 184 | -1m -198 217 275

"ATHD-1 : ATTB/HDI-trimer, "APHD-2 : APTB/HDI-trimer, “APHD-5C :
APTB-5C/HDI-trimer, “APHD-10C : APTB-10C/HDI-trimer, “APHD-15C :

APTB-15C/HDI-trimer.

Table 3. Flame Retardancy Tests of Prepared Polyurethane Coatings

Testing APHD-2 APHD-5C" APHD-10C* APHD-15C"
methods {sec) (sec) {(sec) (sec)
Vertical 31F 285 256 210
Horizontal SE' SE SE 308

°APHD-2 : APTB/HDI-trimer

"APHD-5C : APTB-5C/HDI-trimer

“APHD-10C : APTB-10C/HDI-trimer
‘APHD-15C : APTB-15C/HDI-trimer
“The average value obtained from the result of five independent tests
'SE : self-extinguishing property.
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Fig. 1. Char areas of 45° Meckel burner test of two-component
polyurethane flame-retardant coatings ; (a) APHD-2,
(bJAPHD-5C, (c) APHD-10C, and (d) APHD-15C.
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