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Standard Test Method for
Bond Strength of Thermoplastic Traffic Marking Materials’

This standard is issued under the fixed designation D4796; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method provides an instrumental means for the determination of thermoplastic traffic marking material bond
strengths using cement bricks and steel-etbes—loading fixtures.

1.2 The values stated in SI units are to be regarded as the standard. The values given in parentheses are for information only.

1.3 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards:?

C109/C109M Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in. or [S0-mm] Cube Specimens)
D16 Termmology for Pamt Related Coatmgs Materlals and Apphcatlons

D4541 Test Method for Pull-Off Strength of
Coatings Using Portable Adhesion Testers

D883 Ferminotogy Retating toPlasttes-5179 Test Method for Measuring Adhesion of Organic Coatings to Plastic Substrates by
Direct Tensile Testing

E284Terminotogyof Appearanee-D7234 Test Method for Pull-Off Adhesion Strength of Coatings on Concrete Using Portable

Pull-Off Adhesion Testers

F42Ferminology Relating-toPlastie Piping-Systems-D7307 Practice for Sampling of Thermoplastic Traffic Marking Materials

D7308 Practice for Sample Preparation of Thermoplastic Traffic Marking Materials

E177 Practice for Use of the Terms Precision and Bias in ASTM Test Methods

E691 Practice for Conducting an Interlaboratory Study to Determine the Precision of a Test Method

3. Terminology

3 1 The terms and definitions in Termmology D16 apply to th1s method.

3.2 Definitions of Terms Speaﬁc to This Standard

3.2.1 cement brick, n—a%b : o -
mixing cement and fine sand together and allowmg to harden w1th 210. 9 to 351 5 kg/cm (3000 to 5000 psi) compression strength.

3.2.2 loading fixture, n—(also referred to as dollies, studs, or jigs) metal fixture round and flat on one end for bonding to test
sample and shaped on the other end for attaching to tensile testing device (Fig. 1).

3.2.3 thermoplastic, n—traffic marking (same as 3-2:33.2.4).

3:2:33.2.4 thermoplastic traffic marking, n—a highly filled 100 % total solids highway marking system that when heated to a
molten state can be extruded or sprayed onto a road surface and when cooled forms a solid durable delineator or road marking
thermoplastic usually melted to 218°C (425°F).

4. Summary of Test Method

" This test method is under the jurisdiction of ASTM Committee DO1 on Paint and Related Coatings, Materials, and Applications and is the direct responsibility of
Subcommittee D01.44 on Traffic Coatings.

Current edition approved FuneDec. 1, 2004-2010. Published Fune—2664-March 2011. Originally approved in 1988. Last previous edition approved in 9982004 as
P4796=88(1998)-D4796 — 88 (2004). DOI: 16-+526/D4796-88R04-10.1520/D4796-10.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM Standards
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4.1 The thermoplastic specimen is prepared for this test by ﬁrst melting a sample to its application temperature under contlnuous

agitation. The specimen is then applied to the specified cement brick using a hot drawdown bar (Fig. 2), heated to 104 * 2°C (220
+ 5°F), at 3.175 mm (125 mils) thickness. While the thermoplastic is still soft, three cuts are made with a 40.6 mm (1.6 in.)
diameter die, heated to 104 *+ 2°C (220 = 5°F), in order to separate the test area from the rest of the drawdown. The die may be
heated while submerged in glycerin to prevent thermoplastic from sticking to the die. The test areas are allowed to cool slightly
and then three 40.6 mm (1.6 in.) diameter heated loading fixtures are laid on the test areas. The samples are then allowed to cure
overnight before determining the bond strength on a tensile testing device.

5. Significance and Use

5.1 The function of this test method is to provide numerical instrumental results indicating the cohesive or-adhestve;—or
both;and/or adhesive bond strength of thermoplastic traffic marking to a specified cement brick substrate.

5.2 The use of this test method allows the user and manufacturer to control the quality of the product and make inferences about
the performance of the thermoplastic traffic marking product. Results from these tests also provide information helpful in
researchrng and developmg thermoplastrc trafﬁc markmg materrals

5.3 The method has been revised to be more consistent to methodology in other ASTM bond methods for coatings in Test
Methods D4541, D5179, and D7234.

5.4 Strict adherence to the procedures outlined is necessary for precision of the test method. Under no conditions should the
bond strength be accepted unless there is conformance to the method.

6. Types of Separatlon in Bond Strength Tests

Separatlon—Thrs type of separation occurs where there is an 1nsufﬁc1ent bond between the thermoplastic and loading fixture

probably due to insufficient coverage of the thermoplastic to the fixture at the time of placement or too low temperature or both.
This separation is acceptable when it exceeds the specified bond strength.
6.2 Thermoplastic to Thermoplastic Separation—This type of separation is caused by internal cohesive failure of the
thermoplastic. This separation is acceptable when it exceeds the specrﬁed bond strength
I 6.3 Thermoplastic to Cement Brick Separation—Th p 6 b

thermoplastic—speetmen—and—the—eement-brick——This type of separation is caused by the farlure of the bond between the
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FIG. 1 Loading Fixture

thermoplastic specimen and the cement brick. This separation is acceptable when it exceeds the specified bond strength.

6.4 Cement Brick to Cement Brick—This type of separation is caused by the internal cohesive failure of the brick. This is due,
in most cases, to a bond between the thermoplastic and cement brick that exceeds the cohesive strength of the cement brick. This
separation is not acceptable when the bond strength values are lower than specified.

7. Apparatus

heﬂzenta-l—steel—b-lade—Loadmg leture (three) 40 6 mm ( 1.6 in.) d1ameter 50.8 sqg mm (2 sq in. ) area on one end and post for
attaching to the tensile testing device and load cell (Fig. 1).

7.2 Gapped—Bal—t—s—twa—l—é—mm—é%—m—)—m—srze—

F3Cement Bricks;9-by-5b m b 5 i SStV pst
9 by 5.5 by 19 cm (3.75 by 2 5 by 7.75 in.) in size w1th a compressive strength of 210 9 to 351 5 kg/m2(3000 to 5000 ps1)

NoTE

1—Cement br1cks can be obtamed at a local block plant or Block USA. Home improvement

paving bricks usually do not have enough cohesive strength Concrete bricks conforming to Test Method C109/C109M have been used but proved more
variable due to migration of a thin veneer of cement to the top of the brick making determinations erratic. The cement bricks may be obtained from local
block plants. The term cement brick is common for the industry and is used in this test method extensively.

7.3 Tensile Testing Equipment with a minimum capacity of 910 = 1 kg (200 = 2 1bs) having a pull-rate capability of 7 mm/min

(0.275 in./min).

Fig. 3;andFig4).
7.4 Draw Down Bar, 5 by 2.5 by 10 cm (2 by 1 by 4 in.) in size capable of laying down a 3.175 mm (125 mil or 0.125 in.)
molten thermoplast1c film 50.8 mm (2 in. ) wide (F1g 2)

ﬁ-l-m%—m—wrde—Hot Plate capable of maintaining 104 =+ 2°C (220 *= 5°F).



https://standards.iteh.ai/catalog/standards/sist/26c727a3-033c-43f1-8949-a6da99a309ab/astm-d4796-10

Al 4796 - 10

i
2750
4.250 Brick Holder
i
1
— 7000 — ol
o =980 78 e
i — —
—f l 188
3000
{ |
l .~ 4250 | |

2875

FIG. 3 Brick Holder

bolt—Metal Frame for holding concrete brick (Fig. 3).

8. Sampling

physteal-formof-the-matertak:
I 8.1 Samples may be obtained by following Practice D7307.

9. Procedure

9. 1 After samphng a batch of road marking thermoplastlc by Practice D7307 prepare a representative molten sample for testing
by following Practice D7308.
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