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(Use SP 553 EPOXY PAVEMENT MARKINGS  in conjunction with this Specification.)
CATEGORY 900

MATERIALS

 TC "SPI - Section 951 - Pavement Marking Materials  ~~  951.03 - Epoxy Pavement Markings " 
SECTION 951 — PAVEMENT MARKING MATERIALS

951.03 EPOXY PAVEMENT MARKINGS.  Epoxy pavement markings consist of a two-component, 100 percent solids system.
951.03.01 Physical Components.
(a)
Composition.

COMPONENT A
	
	PERCENT BY WEIGHT

	PIGMENT
	WHITE
	YELLOW

	 Epoxy Resin
	75 - 82
	75 – 79

	 Titanium Dioxide
	18 - 25
	14 – 17

	 Organic Yellow
	—
	7 – 8


(1) D 476.  Component A White shall consist of Type II Rutile Titanium Dioxide only.  No extender pigments are permitted.  Component A Yellow shall consist of yellow pigments and tinting colors proportioned to produce the color specified in 951.08.02(a).  Titanium Dioxide used in Component A Yellow shall conform to Type II Rutile.
(2) The epoxy system shall contain no volatile solvents.  The cured film shall be no less than 99.5 percent of the wet film thickness of the test panel.
(b)
Epoxide Number.  D 1652.  The pigment free weight per epoxy equivalent (WPE) for Component A White and Yellow shall conform to a target value of ± 50 as manufactured and as approved.
(c)
Amine Number.  D 2074.  The amine value of the curing agent Component B shall consist entirely of stable amines.  The total amine value shall conform to a target value ± 50 as provided by the manufacturer and as approved.
951.03.02 Restrictions.  The combined total of heavy metals listed CFR 40, Section 261.24, Table 1, shall not exceed 100 ppm when tested by X-Ray Fluorescence, ICP, or comparable method capable of this level of detection.
951.03.03 Mixed Composition.
(a) Mixing Ratio.  The mixing ratio for the epoxy pavement marking material shall be proportioned per the manufacturer's recommendations.  The ratio shall not vary more than 2.5 percent.
(b)
Color - White and Yellow.
(1) Production.  The color of the cured epoxy material film of the production sample shall match the specified color chips conforming to Federal Standard 595 when visually compared or by instrumental measurement.
(2) Control.  Control color matching determinations will be made using a Pacific Scientific Color Machine at an observation angle of 2 degrees, and the C.I.E.  Chromatically Coordinate Color Matching System under light source Illuminate C, with the following tolerances permitted between the standard chip and the cured epoxy film sample:
	
	WHITE 

Color No.  37925
	YELLOW

Color No.  38907

	
	X
	Y
	X
	Y

	Standard Chip
	0.310
	0.330
	0.480
	0.450

	Delta Tolerance
	± 0.020
	± 0.020
	± 0.030
	± 0.030


(c)
Yellowing Index.  E 313.  After curing for 72 hours, the yellowing index of the white material when tested using the C.I.E. Scale Illuminate C and 45/2 degrees geometry shall not exceed 8.0 preceding QUV, and shall not exceed 15.0 QUV after 72 hours.
(d)
Toxicity.  The material shall not exude fumes which are toxic or injurious to persons or property when heated to the application temperature.
(e)
Directional Reflectance.  E 1347.  The directional reflectance(s) shall be minimums of 80 for white and 50 for yellow after QUV using the C.I.E. Scale Illuminate C and 45/2 degrees geometry.
(f)
Abrasion Resistance.  C 501.  The abrasion resistance of the material (mixed without glass beads) shall be 80 mg maximum loss when tested using a 1000 g load, 1000 cycles, CS‑l7 wheel and a 15 ± 0.5 mil wet film thickness on a S‑l6 plain steel plate.
(g)
Hardness.  D 2240.  The Type D Durometer Hardness shall be 75 minimum.  Cast test films on a suitable substrate at 20 ± 1 mil wet film thickness.  The film shall be cured 24 to 72 hours at 75 ± 2 F prior to testing.
(h)
Tensile Strength.  D 638.  The average tensile strength shall be a minimum of 6000 psi when tested using Type IV molded specimens.  Specimens shall be cured 24 to 72 hours at 75 ± 2 F in relative humidity of 50 ± 3 percent prior to testing.
(i)
Compressive Strength.  D 695.  The compressive strength of the material shall be a minimum of 12 000 psi.  Test specimens shall be cured 72 hours at 75 ± 2 F in relative humidity of 50  ± 3 percent prior to testing.
(j)
Adhesion to Concrete.  ACI Method 503.  Epoxy pavement markings shall have a 4000 psi minimum adhesion to the concrete surface with 100 percent concrete failure.  The prepared specimens shall be conditioned for 24 to 72 hours at 75 ± 2 F prior to testing.
(k)
Infrared Spectroscopy.  Both component A and component B shall be analyzed to verify for control purposes that materials submitted for use are of an identical formulation as originally approved.  Deviations from comparison with the original sample shall be cause for rejection.
(l)
Curing.  D 711.  Epoxy marking materials shall be fully cured at a surface temperature of 35 F or above.  The pavement marking material shall exhibit a no-tracking time of less than 10 minutes.  The manufacturer shall furnish a table depicting typical no-track time versus various temperatures in the recommended application temperature range.
951.03.04 Qualification.  Manufacturers desiring to have their materials approved for Administration use shall have their products evaluated on a NTPEP North Test Deck unless otherwise waived.  Materials meeting the requirements and performing satisfactorily throughout the evaluation period will be placed on the Administration’s Qualified Products List.  The Office of Materials Technology will determine qualification.
951.03.05 Material Acceptance.  The manufacturer shall provide access to the Administration’s representative for collecting samples from each production batch prior to shipment.  The samples shall be sent to the Administration’s laboratory for QA testing.  Each sample shall be accompanied by certification per TC-1.03 and as specified.  Production batch samples will be subject to random tests, such as but not limited to, X‑ray spectroscopy, infrared spectroscopy, ultraviolet spectral analysis, and atomic absorption spectroscopy.  The Administration will determine conformance with the requirements.  Approval will be required before a batch or a portion of a batch is shipped.

Take random samples on the project per the Material Quality Assurance Processes and test as specified.  Non-conformance may result in the suspension from the certification program until qualification is reestablished.
951.03.06 Certification.  TC‑1.03.  The manufacturer shall certify that any pavement marking batch supplied conforms to all specifications and provide a statement certifying that any paint supplied is identical in composition to the material submitted for NTPEP testing.  The same code name used on the test deck must identify the product.  Failure to certify will be grounds for product batch rejection.

Certification shall also include the following.
(a) Manufacturer’s name.
(b) Manufacturer’s address.
(c) Material color.
(d) Manufacture date f (mm-dd-yy).
(e) Lot or batch identification number.
(f) Lot/batch size.
(g) Material Safety Data Sheets.
951.03.07 Packaging.  Label each container with the following:
(a) Manufacturer's Name.
(b) Manufacturer’s address.
(c) Material color and component type, if applicable.
(d) Manufacture date (mm-yy).
(e) Lot or batch identification number.
951.03.08 Proudction Facility.
(a) The manufacturer shall provide a facility capable of producing thermoplastic pavement markings in the quantity and quality specified; subject to Administration approval.
(b) The manufacturer shall provide a laboratory capable of performing the required tests; subject to Administration approval.
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