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Tex-863-B, Determining Material Characteristics of
Thermoplastic Pavement Marking Material Section 1 — Overview

Section 1
Overview

Effective dates: August 1999 through May 2006.

This method details the apparatus and procedure used to determine the material
characteristics of thermoplastic pavement marking materials.

Units of Measurement

The values given in parentheses (if provided) are not standard and may not be exact
mathematical conversions. Use each system of units separately. Combining values from the
two systems may result in nonconformance with the standard.
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Tex-863-B, Determining Material Characteristics of
Thermoplastic Pavement Marking Material Section 2 — Apparatus

Section 2
Apparatus

The following apparatus is required:
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Sampling instrument 19 mm ID x 60 mm (0.75 in. ID x 24 in.) metal tube
1 each, per sample, 470 mL and 240 mL (1 pt. and % pt.) cans (smooth lip)
Convection oven capable of maintaining 204 + 6 °C (400 + 10 °F)

150 mm (6 in.) spatula

Silicone coated paper (minimum 150 mm [6 in.] wide)

Two 473 mL (16 fl. oz.) can lids

100 mL (3 fl. oz.) porcelain crucible

600 mL (20 fl. 0z.) beaker with glass stirring rod

25 mm x 200 mm (1 in. x 8 in.) test tube and stopper

Muffle furnace capable of maintaining 538 °C (1,000 °F)

Small ointment jar

63 um (No. 230) metal sieve

Balance, with minimum capacity of 200 g, which meets the requirements of Test
Method "Tex-901-K, Verifying Calibration of Weighing Devices Used for Laboratory
Testing,"” Class II-A

Toluene, paint grade

Acetone, paint grade

Reagent grade concentrated hydrochloric acid
Hot plate 260 °C (500 °F) capacity.
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Tex-863-B, Determining Material Characteristics of
Thermoplastic Pavement Marking Material Section 3 — Procedures

Section 3
Procedures

Preparing Sample of Pavement Marker Materials

The following table describes the procedure for preparing the sample of pavement marking
material for testing.

Preparing Sample of Pavement Marking Material
Step Action
1 Disperse the sample in the polyethylene bag by shaking.
2 Using the sampling instrument, extract approximately 200 g of the sample into the pint can and fill
the 240 mL (8 fl. 0z.) can with the sample.
3 ¢ Place both cans in an oven set at 204 °C (400 °F) and melt the samples.
+ Stir the samples with a spatula approximately every 15 minutes to prevent scorching.
4 + Cut two pieces of silicone coated paper approximately 610 mm (24 in.) long and place on a
table top or other suitable flat surface.
+ Overlap the long edges to form a surface approximately 610 mm x 255 mm (24 in. x 10 in.).
5 Remove the 473 mL (16 fl. 0z.) can sample when it shows fluid characteristics, stir well, and
pour the contents over the two pieces of the silicone coated paper.
Using the spatula spread the sample to a depth of about 3 mm (1/8 in.) and allow it to cool.
6 Break the cooled sample into small pieces 13 mm x 13 mm (0.5 in. x 0.5 in.), using the 473 mL
(16 fl. 0z.) can as a rolling pin, and
+ place the pieces back into the 473 mL (16 fl. 0z.) can.

Determining the Percentage of Beads in the Pavement Marking Material Sample

The following table describes the procedure for determining the percentage of beads in the

pavement marking material sample.
Determining the Percentage of Beads
Step Action
1 Weigh 100 + 0.1 g into a 600 mL (20 fl. 0z.) beaker.
2 + Add 400 mL (13 fl. oz.) of toluene to the beaker and place on the hot plate at 120 °C (250 °F)
(under a vapor hood) until the solid particles are dissolved (about 20 minutes).
& Stir frequently with the stirring rod.

3 After dissolution, allow the solids to settle and then decant sufficient liquid into the test tube to fill
it 3/4 full for the infrared analysis of the resin (Test Method "Tex-888-B, Obtaining the Infrared
Spectrum of Organic Materials").

4 Stir the remainder of the solution as soon as the beads settle, decant the liquid through the 63 um
(No. 230) sieve to determine the passing pigment particle size (be careful to retain the beads).

5 Rinse the sample residue using 100 mL (3 fl. 0z.) of toluene and decant until the rinse fluid is clear
(3 to 4 times).

6 Rinse and decant the sample residue twice using 100 mL (3 fl. 0z.) of acetone each time and allow
the sample to dry under the hood.

7 With the sample under a vapor hood — SLOWLY add 50 mL (1.5 fl. oz.) of concentrated
hydrochloric acid to the dry sample.
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Tex-863-B, Determining Material Characteristics of

Thermoplastic Pavement Marking Material Section 3 — Procedures
Determining the Percentage of Beads
Step Action
CAUTION: Take care to prevent foaming over the sides of the beaker due to Cacos that may
remain with the solid particles.
8 After the foaming has ceased, gently swirl the beaker to ensure that all the beads and particles
adhering to the sides of the beaker are wetted.
9 Let the sample set for 1 hour.
10 Rinse the sides of the beaker with water, and decant.
11 Wash the particles (beads) with water 4 to 5 times with water and 2 times with acetone (be sure not
to lose any particles).
12 Allow the sample to dry.
NOTE: Step 14 can be performed while waiting for the beads to dry.
13 Weigh the beads (see 'Calculations' section).
14 Perform the bead analysis according to test methods: "Tex-831-B, Determining the Gradation of
Glass Traffic-Stripe Beads; Tex-832-B, Determining the Roundness of Glass Spheres;" and
"Tex-826-B, Water Absorption Test of Beads," respectively.

Determining the Material Characteristics of Pavement Marking Material

The following table continues the procedure for determining the material characteristics of

pavement marking material.
Determining Resin Content
Step Action

1 Weigh and prefire a crucible at 538 °C (1,000 °F) for 15 to 20 minutes, then allow it to come to a
constant temperature.

2 + Weigh 10 + 0.01 g of the sample in the 473 mL (16 fl. 0z.) can into the crucible.
+ Use the remaining sample to conduct the ASTM Test E 28.

3 Place the crucible into a muffle furnace preheated to 538 °C (1,000 °F) for 1 hour.

4 Remove the crucible, allow to cool to room temperature, and weigh.

5 Transfer the residue from the crucible to the ointment jar for X-ray determination of the pigment
(Test Method "Tex-896-B, Qualitative and Semi-Qualitative Analysis of Crystalline Materials by
X-ray Diffraction").

Determining the Color and Abrasion Resistance of Pavement Marking Materials

The following table describes the procedure for determining the color and abrasion
resistance of pavement marking materials.

Determining Color and Abrasion Resistance
Step Action

1 Two hours after the sample in the 240 mL (8 fl. 0z.) can has melted, remove it from the oven, stir
well and fill the two 473 mL (16 fl. 0z.) can lids (top down) to the rim with melted sample.

2 Allow to cool to room temperature.

3 Determine the color by running Test Method "Tex-839-B, Determining Color in Reflective
Materials,” on one sample from Step 1.

4 Use the other sample from Step 1 for the abrasion test according to Departmental Material
Specification "DMS-8220, Thermoplastic, Hot Applied,” VI-H.
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Tex-863-B, Determining Material Characteristics of
Thermoplastic Pavement Marking Material Section 4 — Calculations

Section 4
Calculations

Use the following calculation to determine the percent beads:

Total Weight of Beads

% Beads=— X
Weight of TPMM Sample

Use the following calculation to determine the resin content:

Weight of Residue & Crucible —Weight of Crucible <100
Weight of Sample & Crucible —Weight of Crucible

% Resin=
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