DETERMINING THE ROUNDNESS OF GLASS SPHERES TxDOT DESIGNATION: TEX-832-B

Test Procedure for

DETERMINING THE ROUNDNESS OF GLASS =t
SPHERES y 2%

TxDOT Designation: Tex-832-B
Effective Date: August 2002 — May 2026

1. SCOPE

1.1 This method details the apparatus and procedure used to determine the percentage of
spherically shaped particles in glass traffic-stripe beads.

1.2 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.

2. APPARATUS

2.1 Small sample splitter, with approximate dimensions of 89 x 75 mm (3.5 x 3 in.), with a
discharge chute evenly divided into twelve 3 mm (1/8 in.) wide troughs, with six troughs
discharging on each side.

2.2 Pans, for the sample splitter, with the dimensions of approximately 100 x 75 x 50 mm
(4 x3x2in.)

2.3 Analytical balance, Class B in accordance with Tex-901-K, with a minimum capacity of
150 g.

24 Apparatus described in ASTM D 1155, for separating the glass particles into near true
spheres and irregular particles by controlled vibration of a glass plate at a predetermined
slope.

2.5 Collecting containers.

2.6 Weighing dishes.

2.7 Microscope.

2.8 Viewing apparatus, such as a microfiche reader.
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3. MATERIALS

3.1 Antistatic powder.

3.2 Brush, small, fine-bristled.

3.3 Tape, 3/4 to 1-in. width.

4. SAMPLING

4.1 Sample in accordance with Tex-830-B.

5. PREPARING SAMPLES

5.1 Types I and Il Glass Spheres:

511 Sample the beads retained on each sieve in Tex-831-B.

5.1.2 Using the small splitter and taking care to pour at a uniform rate and at the same time
oscillate the stream of beads from end to end of the splitter, obtain a sample weighing:
B 2-4 g for beads retained on the 600 um (No. 30) through 300 um (No. 50) sieves
[ | 1-2 g for beads retained on the 212 um (No.70) through 150 um (No. 100) sieves.

5.2 Type 11l Glass Spheres:

5.2.1 Separate the beads by sieve and weigh the beads on each sieve from Tex-831-B.

5.2.2 Place a piece of tape 19-25 mm (3/4—1 in.) wide and 51-76 mm (2-3 in.) long (with one
end folded over for handling) in a pan.

5.2.3 Mix the beads from the No. 14 and 16 sieves into a container, and mix the beads from the
No. 18, 20, and 25 sieves into another container.

524 Pour the mixed beads back and forth four times between two containers to assure that the
smaller beads mix uniformly with the larger ones.
Note 1—Swirling or shaking the container after the boxing action may cause the larger
beads to rise to the top of the sample.

5.2.5 Rapidly pour the beads from the container holding the mixed sample of the No. 14 and 16
sieves onto the piece of tape.

5.2.6 Lift the tape and shake gently to remove any excess beads.

5.2.7 Follow the same procedure by pouring the beads from the container holding the mixed
sample of the No. 18, 20, and 25 sieves on a second piece of tape.
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6.1
6.1.1

6.1.2

6.1.3

6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

PROCEDURES

Types I and 1l Glass Spheres:
Carefully clean and dry the glass plate, and level with a bubble level.

Using the beads retained on the following sieves in Tex-831-B, include the glass plate as
shown:

800 um (No. 20) mesh—Upper end elevated 5 mm (0.25 in.)
600 pm (No. 30) mesh—Upper end elevated 8 mm (0.3 in.)
425 pm (No. 40) mesh—Upper end elevated 11 mm (0.45 in.)
300 um (No. 50) mesh—Upper end elevated 15 mm (0.6 in.)
212 um (No. 70) mesh—Upper end elevated 19 mm (0.75 in.)
180 um (No. 80) mesh—Upper end elevated 20 mm (0.80 in.)
150 um (No.100) mesh—Upper end elevated 23 mm (0.90 in.)

Set the amplitude of the vibrator so that it is sufficiently high to cause the beads to move,
but not high enough to cause them to bounce.

Note 2—The correct amplitude is marked on the Department machine, and all tests use
this pre-selected amplitude.

Set the collecting containers at both ends of the plate and pour the beads on the glass
plate at a position about 75 mm (3 in.) down from the high edge.

Tum on the vibrator and allow it to run until practically no beads roll off the bottom edge.
Note 3—Occasionally, static electricity will prevent the beads from rolling. If you
suspect this problem, add a few mg of an antistatic powder to the original sample before
running the gradation in Tex-831-B. Use fine grade diatomaceous silica, such as

Celite 281, as an antistatic powder.

Tum off the vibrator and brush the beads that did not roll off the plate into the upper
container.

With the use of a microscope, view a sample of beads from each container. Repeat
Sections 6.1.4-6.1.6 if the sample from the lower container appears to contain, by

number, irregular beads in excess of 5% or if the sample from the upper container

appears to contain spheres in excess of 5%.

Weigh the beads collected at the lower end of the plate in a tared weighing dish on an
analytical balance. Consider these beads as rounds.

Record the weight to the nearest 0.001 g.

Combine the beads from both containers and weigh the total to the nearest 0.001 g.
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6.2 Type Il Glass Spheres:

6.2.1 Using a viewing apparatus (microfiche reader), count the total number of beads on the
sample tape for sieves No. 14 and 16 in the fields of view. Record that number.

6.2.2 In the same field of view, count the number of irregular beads. These include any that are
more than 1.2 times longer than wide (1.2 aspect ratio), twins, unfired particles, angular
pieces, and multiples. Any bead considered round when viewed from 80% of orientations
is not irregular. (This could be a bead with a small twin that does not affect the
roundness.)

6.2.3 Repeat the same procedure as shown in Sections 6.2.1 and 6.2.2 using the sample tape for
sieves No. 18, 20, and 25.

7. CALCULATIONS

71 Calculate the percentage of round beads on each designated sieve:

711 Divide the weight of the beads in the lower container (rounds) by the combined weight of
beads in both the upper and lower containers.

7.1.2 Multiply by 100.

Weight of Round Beads
‘g f x 100 = Percent Round Beads
Weight of Total Beads

7.2 Calculate the percentage of round beads on the designated screens:

7.21 Divide the number of irregulars by the total number of beads counted.

7.2.2 Multiply the result by 100.

7.2.3 Subtract this number from 100.

Total Number of Irregular Beads

f Irreg x 100 = Percent Irregular Beads
Total Number of Beads Counted
100 — Percent Irregular Beads = Percent Round Beads

8. REPORT

8.1 Report on test report as percent rounds.

9. ARCHIVED VERSIONS

9.1 Archived versions are available.
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