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This standard has been approved for use by agencies of the Department of Defense.

1. Scope D 1544 Test Method for Color of Transparent Liquids

1.1 This specification covers totally reactive epoxy resins _(Gardner Color Scalé) ,
supplied as liquids or solids which can be used for castings, D 1652 Test Method for Epoxy Content of Epoxy ReS8ins
coatings, tooling, potting, adhesives, or reinforced applica- D 1898 Practice for Sampling of Plasl‘?cs ,
tions. The addition of hardeners in the proper proportions D 3892 Practice for Packaging/Packing of Plastics
causes these resins to polymerize into infusible products. The 2:2 SO Standard:
properties of these products can be modified by the addition of SO 3673/1-1980(E)
various fillers, reinforcements, extenders, plasticizers, thixotrog
pic agents, etc. The epoxy resins described also can be used as L
stabilizers and cross-linking agents: and they can be combined 3-1 Definitions: o o
with other reactive products. _ 3.1.1 (_Seneral—Deflnlthns of terms used in this specifica-

1.2 It is not the function of this specification to provide tion are in accordance with Terminology D 883.
engineering data or to guide the purchaser in the selection of 2 | ssification
material for a specific end use. Ordinarily the properties listed i ) .
in Table 1 and Table 2 are sufficient to characterize a material 4-1 The resins covered contain no hardeners. Resin types
under this specification, and it is recommended that routin€°Vered are divided into specific groups by their chemical
inspection be limited to testing for such properties. nature: _ _ .

1.3 The following safety hazards caveat pertains only to the 4-1.1 Type I—Bisphenol A and epichlorohydrin.
test methods portion, Section 7, of this specificatidiis 4.1.2 Type li—Reaction product of phenol and formalde-
standard does not purport to address all of the safety concerndlYde (novolac resin) and epichlorohydrin. ,
if any, associated with its use. It is the responsibility of the user 4-1-3 Type lli—Cycloaliphatic and peracid epoxies.
of this standard to establish appropriate safety and health 4-1.4 Type [V—Glycidyl esters. _ _
practices and determine the applicability of regulatory limita- 4-1-5 Type V—Reaction product of epichlorohydrin and

tions prior to useFor specific cautionary statement, see NoteP-aminophenol. , _ ,
2 4.1.6 Type VH-Reaction product of epichlorohydrin and

glyoxal tetraphenol.

NOTE 1—|SO 3673/1-1980(E) is similar but n'ot gquivalent to this 4.2 These types may be further subdivided by grades:
specification. Product classification and characterization are not the same. 4 5 1 5rade 1—Resins containing no diluent.

4.2.2 Grade 2—Resins modified with a reactive diluent.
Each class of Grade 2 resin can be made from any class of
Grade 1 resin.

4.2.3 Each grade may include as many classes as are shown
in the tables.

Terminology

2. Referenced Documents

2.1 ASTM Standards:

D 445 Test Method for Kinematic Viscosity of Transparent
and Opaque Liquids (and the Calculation of Dynamic
Viscosityy

D 883 Terminology Relating to Plastits 5. Requirements

5.1 The resin shall be of uniform quality and as free of

contamination as can be achieved by good manufacturing
1 This specification is under the jurisdiction of ASTM Committee D-20 on ractice
Plastics and is the direct responsibility of Subcommittee D20.16 on Thermosetting ’
Materials. This standard was revised in 1994 to include an ISO equivalency
statement and keywords, to remove sections regarding purchaser/producer agree=——————
ments outside Practice D 1898, and to remove quality assurance (QA) provisions for # Annual Book of ASTM Standardgol 06.01.

government/military procurement. 5 Annual Book of ASTM Standardéol 06.03.
Current edition approved Oct. 15, 1994. Published December 1994. Originally © Annual Book of ASTM Standardgl 08.01.

published as D 1763 — 60 T. Last previous edition D 1763 — 81(£888) ” Annual Book of ASTM Standardégol 08.02.
2 Annual Book of ASTM Standardéol 05.01. 8 Available from American National Standards Institute, 11 W. 42nd St., 13th
2 Annual Book of ASTM Standardgol 08.01. Floor, New York, NY 10036.
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TABLE 1 Requirements for Type, Grade 1, Epoxy Resin

Epoxy Content Color,
Class Durrans’ Softening Gardner-
. A Viscosity, cP at 25°C Point, °C Holdt,
Equivalents/100 g WPE max
AB 0.500 to 0.588 170 to 200 3 000 to 20 000 3
B 0.443 to 0.527 190 to 226 15 000 to 40 000 5
C 0.357 to 0.443 226 to 280 -— semi-solid ——M 5
D 0.125 to 0.357 280 to 800 40 to 90 5
E 0.067 to 0.125 800 to 1 500 90 to 110 5
F 0.040 to 0.067 1 500 to 2 500 110 to 140 5
G 0.017 to 0.040 2 500 to 6 000 134 to 180 6
H 0.010 to 0.020 5 000 to 10 000 160 to 200 7
AWPE = weight per epoxy equivalent.
B Can exist as a supercooled liquid.
TABLE 2 Requirements for Type |, Grade 2, Epoxy Resin 7.1.4 Durrans’ Softening Point
Class Epoxy Content Viscosity, cP at 25°C 7.1.4.1 Weigh 2+ 0.01 g of sample into a test tube
A A 100 to 500 (150-mm length and 14 0.1-mm internal diameter). Heat the
B . 500 to 900 test tube in a 600-mL beaker filled with oil to a maximum
c i PResditiedt temperature of 10°C above the expected melting padaiu¢

— . . tion, see Note 2). Using a perforated cork, introduce an
The WPE of these diluted resins shall be agreed upon between the purchaser . .
and the seller. adequate thermometer into the molten sample in such a manner
that half of the mercury bulb is immersed. Cool until the resin
] ) _is hard. Add 50+ 0.01 g of mercury to the test tube.
~ 5.2 The resin shall conform to the requirements prescribed 7 1 4 2 |ntroduce the tube into an oil bath previously heated
in Tables 1-7 for the type, grade, and class of materialy approximately 30°C below the expected melting point.
specified. Adjust the position of the tube so the mercury level is
6. Sampling apprqximately 1 mm below the (_)il surface. While stirring, heat
' ) . the oil bath at a rate of 2°C/min. Record the temperature at
6.1 Take a representative sample sufficient for the tesfynich the molten sample becomes just visible on top of the
specified either from a well-blended bulk lot prior to packagingmercury layer.
or by withdrawing samples with a thief from no less than 5% 7.1 4.3 Accuracy of Test-Duplicate results should differ by
of the containers comprising the lot or shipment. not more than 2°C.
6.2 Unless the samples taken from the containers show _ _ _
evidence of variability, blend them into a single composite NoTe 2—Caution: Do not heat the ol bath to the flash point of the
sample on which to conduct the specified tests. Instead of th edium being used. A high-flash silicone oil is recommended whenever

- . . ossible. Adequate precautions should be taken to remove the mercury
foregoing, adequate statistical sampling acceptable to thg

mes.

purchaser and the seller may be substituted. 7.1.5 Other methods of equivalent accuracy may be used. In
7 Test Methods cases of dispute, the methods specified herein shall be consid-

71D . . . . . gred the referee method.

. etermine compliance with the requirements specifie ] _

in Table 1 in accordance with the following methods: 8. Packaging and Package Marking

7.1.1 Viscosity—Test Method D 445. 8.1 Packaging—The material shall be packaged in a stan-

7.1.2 Weight per Epoxy Equivalert(WPE—Test Method dard commercial container so constructed as to protect the
D 1652. product from contamination and ensure acceptance by common

7.1.3 Color—Test Method D 1544, except for Classes IV or other carriers for safe transportation at the lowest rate to the
through VII, where a 40 % solids solution in butyl carbitol point of delivery, unless otherwise specified in the contract or
shall be used. order.

TABLE 3 Requirements for Type I, Grade 1, Epoxy Novolac Resins

Epoxy Content Durrans’ Softening Gg?c:ﬁ;r
Class _ ; Viscosity, cP at 25°C Point, °C Holdt,
Equivalents/100 g WPE max
A 0.500 to 0.588 170 to 200 35 000 to 100 000 3
B 0.537 to 0.575 174 to 186 12 000 to 19 000 7
C 0.476 to 0.555 180 to 210 16 to 302
D 0.455 to 0.525 190 to 220 4 000 to 10 000 at 55°C 48 to 60 4
E 0.333 to 0.370 270 to 300 70 to 80 9
F 0.294 to 0.345 290 to 340 B-D¢ 90 to 100 10¢

B Fifty percent solution in acetone.
€ Forty percent in diethylene glycol mono n-butyl ether.
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TABLE 4 Requirements for Type Ill, Grade 1, Cycloaliphatic Resins

Epoxy Content -
Class Viscosity, cP at 25°C Color, Gardner
Equivalents/100 g WPE Holdt, max
A 1.351t0 1.43 70 to 74 13 max 1
B 1.250 to 1.350 74 to 80 7 1
C 0.98 to 1.09 91 to 102 <100 at 45°C 2
D 0.625 to 1.000 100 to 160 80 to 500 3
E 0.833 to 0.909 110 to 120 80 to 150
F 0.699 to 0.763 131 to 143 350 to 450 1
G 0.649 to 0.751 133 to 154 7 000 to 17 000 at 38°C 2
H 0.465 to 0.488 205 to 216 500 to 1 500 2
| 0.462 to 0.487 210 to 221 500 to 1 000 1
J 0.238 to 0.270 370 to 420 504
K 0.233 to 0.256 309 to 430 300 to 600 at 40°C 28
L 0.232 to 0.256 390 to 430 450 at 40°C 2
A Forty percent solution in acetone.
B At 40°C.
TABLE 5 Requirements for Type IV, Grade 1, Glycidyl Esters
Epoxy Content . . o Color, Gardner-
Class Equivalents/100 g WPE Viscosity, cP at 25°C Holdt, max
AA 0.790 to 0.835 120 to 130 300 to 500 6
BA 0.625 to 0.668 150 to 160 200 to 400 3
ce 0.625 to 0.668 150 to 160 1 000to 1 300 5
A Cycloaliphatic.
5 Aromatic.
TABLE 6 Requirements for Type V, Grade 1, Reaction Product of Epichlorohydrin and of p-Aminophenol
Epoxy Content ) . o Color, Gardner-
Class Equivalents/100 g WPE Viscosity, cP at 25°C Holdt, max
A 0.990 to 1.03 95 to 107 550 to 850
B 0.869 to 0.952 105 to 115 1 500 to 5 000
TABLE 7 Requirements for Type VI, Grade 1, Reaction Product of Epichlorohydrin and Glyoxal Tetraphenol
Epoxy Content . . o Color, Gardner-
Class Equivalents/100 g WPE Viscosity, cP at 25°C Holdt, max
A 0.416 to 0.526 190 to 240 104

A Fifty percent solution in acetone.

8.2 Package Marking-Shipping containers shall be 9. Keywords
marked with the name of the product and its manufacturer, its
type and grade, lot or control number, and the quantity
contained as defined by the contract or order under which
shipment is made.

8.3 All packing, packaging, and marking provisions of
Practice D 3892 shall apply to this specification.

9.1 epoxy; resins

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



