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Abstract
Thermoplastic road markings are one of the most widely used road markings in the world. However, the durability of domestic

road markings is relatively shorter than that of the global average of, approximately, three years. To overcome it, the conven-
tional thermoplastic road markings were prepared by adding polyolefin and oxidized PE wax to conventional petroleum resin.
In addition, the melting viscosity was designed below 500 cP at 220 C as well as the optimum viscosity for spray painting,
and embedding ratio of glass beads were controlled about 50~60% by spraying in an interval of 1 second. Also the glass
bead adhesive ratio was improved by reducing the amount of CaCO; below 40 wt%. The retroreflectivity was tested under
four different conditions to evaluate the abrasion resistance of thermoplastic road markings. The retroreflectivity coefficient sat-
isfied the international standard (150 med - m” + lux") in this study, and TPRM-7 was determined as an optimal ratio.
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Table 1. Specifications of Thermoplastic Road Markings
Composition (wt%) Conv. TPRM-1 TPRM-2 TPRM-3 TPRM-4 TPRM-5 TPRM-6 TPRM-7
Cs aliphatic HC resin 18 16 16 16 16 18 18 18
polyolefin resin - 2 2 2 2 2 2 3
LDPE wax 1 1 - - - - - -
oxidized PE wax - - 1 1 1 1 0.5 0.5
di-octyl phthalate 1 1 1 1 1 1 1.5 1.5
CaCO; 56 56 56 48 41 39 39 38
glass beads 20 20 20 28 35 35 35 35
pigment (TiO,) 4 4 4 4 4 4 4 4
Total 100 100 100 100 100 100 100 100
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Table 2. Melting Viscosity of Thermoplastic Road Markings

Temp. (C) Conv. TPRM-1 TPRM-2 TPRM-3 TPRM-4 TPRM-5 TPRM-6 TPRM-7

160 111,520 135,000 132,500 122,050 110,080 98,500 87,600 92,800
170 45,300 52,400 51,800 46,850 41,060 39,030 36,800 38,400
180 17,600 19,700 18,600 16,300 15,130 14,695 14,300 14,900
190 5,120 6,850 6,540 5,820 4,630 4,640 4,250 4,330
200 2,150 3,460 3,260 2,480 1,870 1,560 1,260 1,360
210 860 1,190 1,060 890 690 650 580 620

220 480 620 590 510 450 440 420 430
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Figure 1. Variation of melting viscosity of thermoplastic road markings
with temperature.
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Table 3. Physical Properties of Thermoplastic Road Markings
Conv. TPRM-1 TPRM-2 TPRM-3 TPRM-4 TPRM-5 TPRM-6 TPRM-7
Glass transition temperature, C 48 36 36 36 36 36.5 375 33
Softening point, C 106 98 98 99 97 97 98 100
Tensile strength, MPa 0.86 0.98 0.98 1.08 1.14 1.18 1.22 1.26
Glass bead adhesive ratio, % 80 92 96 97 99 99 99 99
100
®  Conventional
= TPRM-1
A  TPRM-2
sl v TPRM:3
¢ TPRM-4
® TPRM-S
& TPRM-6 :
X TPRM-7 ‘

Embedding Ratio [%]

20 L L L
0 1 2 3

Elapsed Time [s]
Figure 2. Variation of embedding ratio of thermoplastic road markings
with elapsed time.
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Figure 3. Pictures of embedded glass beads with various thermoplastic
road markings.
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