This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been madeus veesfmevBecause
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as apibpeaés. dmly the current version
of the standard as published by ASTM is to be considered the official document.

[‘IM) Designation: D 4181 — 9860
an’

INTERNATIONAL

Standard Classification for

Acetal (POM) Molding and Extrusion Materials !

This standard is issued under the fixed designation D 4181; 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 epsilonef indicates an editorial change since the last revision or reapproval.

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

1. Scope*

1.1 This classification covers acetal materials suitable for molding and extrusion. This specification allows for the use of acetal
plastic materials that are recycled, reconstituted, recycled-regrind, recovered, or reprocessed, or combination thereof, provided that
the requirements as stated in this specification are met. It is the responsibility of the supplier and the buyer of recycled,
reconstituted, recycled-regrind, recovered, or reprocessed acetal plastic materials, or combination thereof, to ensure compliance.
(See Guide D 5033).

1.2 The properties included in this classification are those required to identify the compositions covered. There may be other
requirements necessary to identify particular characteristics important to specialized applications. These may be specified by using
the suffixes as given in Sectien—1:5. 5.

1.3 This classification and subsequent line callout are intended to provide a means of calling out plastic materials used in the
fabrication of end items or parts. It is not intended for the selection of materials. Material selection should be made by those having
expertise in the field of plastics design after careful consideration of the design and the performance required of the part, the
environment to which it will be exposed, the fabrication process to be employed, the costs involved, and the inherent properties
of the material other than those covered by this classification.

1.4 The values stated in Sl units are to be regarded as the standard.

1.5 The following precautionary caveat pertains only to the test method portion, Section 11, of this classifibégistandard
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

Note 1—This classification is similar to ISO 9988-1 and 9988-2, although the technical content is significantly different.

Note 2—This classification was revised in 1992 to include international 4-mm specimens and test procedures as the standard for compliance. The
3.2-mm specimens, test methods, and Tables POM, A, and B that were superceded by the revision are included in Appendix X2, as a reference for those
wishing to use them. It is recommended that the material manufacturer be consulted on all callouts against this classification.

2. Referenced Documents
2.1 ASTM Standards:

1 This classification is under the jurisdiction of ASTM Committee D-20 on Plastics and is the direct responsibility of Subcommittee D20.15 on EtierMat#sals

(Section D20.15.18).
Current edition approvee-Nev. July 36:-3998. 2000. Publishee-Mareh-1999 . October 2000. Originally published as D 4181 — 83. Last previous editio818.418

*A Summary of Changes section appears at the end of this standard.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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D 618 Practice for Conditioning Plastics and Electrical Insulating Materials for Tésting
D 792 Test Methods for Specific Gravity (Relative Density) of Plastics by Displacément
D 883 Terminology Relating to Plastfts

D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer
D 1600 Terminology for Abbreviated Terms Relating to Plastics

D 8 ara stene
I P 3418 Test Method for Transition Temperatures of Polymers by Thermal Andlysis
D 3641 Practice for Injection Molding Test Specimens of Thermoplastic Molding and Extrusion Mé&terials
D 3892 Practice for Packaging/Packing of Plastics
D 4000 Classification System for Specifying Plastic Matefials
D 5033 Guide for the Development of Standards Relating to the Proper Use of Recycled Plastics
D 5630 Test Method for Ash Content in Thermoplastics
E 29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifi€ations
2.2 1SO Standards:
I SO 75 Plastics and Ebonite—Determination of Temperature of Deflection under Load
ISO 178 Plastics—Determination of Flexural Properties of Rigid Materials
ISO 180/1A Plastics—Determination of Izod Impact Strength of Rigid Materials
ISO 527 Plastics—Determination of Tensile Properties
I SO 1133 Plastics—Determination of Melt Flow Rate of Thermoplastics
ISO 1183 Plastics—Methods for Determining the Density and Relative Density of Non-Cellular Plastics
ISO 3146 Plastics—Determination of Melting Behavior (Melting Temperature or Melting Range) of Semi-Crystalline Polymers
ISO 3167 Plastics—Multipurpose Test Specimens
ISO 9988-1 Plastics—Polyoxymethylene (POM) Moulding and Extrusion Materials—Part 1: Designation System and Basis for
Specifications
ISO 9988-2 Plastics—Polyoxymethylene (POM) Moulding and Extrusion Materials—Part 2: Preparation of Test Specimens
and Determination of Properties

] TABLE POM Polyoxymethylene (Acetal) Materials, Detail Requirements &€ (Natural and Black Color Only) _
Melting Tensile Flexural Izod Te?ne;fjlsrc:tzrr]e
Flow Rate Point, ISO Density, ISO Strength Modulus Impact 1SO 75/ ’
Group Description Class Description Grade Description 1SO 1133,° 3146/ 1183,F 1ISO 1SO 178’ Resistance, Method A H
g/10 min  Method C2,F  g/cm® 527,6 ' SO 180/1A, ’
°C, min MPa, min MPa, min kJ/m?, min 1'082 MFa,
C, min
1 Homopolymer 1 general purpose 1 <8 170 1.39to0 1.44 65 2400 7.0 80
and high flow
2 8to-16 176 1+39%-te-144 65 2760 45 86
2 81019 170 1.39t0 1.44 65 2700 4.5 80
3 16028 176 139-te-1-44 65 2700 45 85
3 1910 30 170 1.39t0 1.44 65 2700 45 85
4 28te-55 176 13940144 65 2760 40 85
4 301055 170 1.39t0 1.44 65 2700 4.0 85
G10 10 % glass - 170 1.45t0 1.53 80 3500 3.0 150
G25 25 % glass - 170 1.55to 1.63 125 7000 6.0 160
0 other
3 UV stabilized 1 <8 170 1.39t0 1.44 65 2400 7.0 75
2 8te-16 176 13940144 65 2760 45 *»
2 810 19 170 1.39t0 1.44 65 2700 4.5 75
3 16-t0-28 176 1+39%-te-144 65 2760 45 »
3 19t0 30 170 1.39t0 1.44 65 2700 4.5 75
4 28te-55 176 139-te0-+44 65 2760 45 s
4 30 to 55 170 1.39t01.44 65 2700 45 75
0 other
4 impact E3 <3 176 13te-137 35 866 56-6 56
4 impact 1 <4 170 1.31t01.37 35 800 50.0 50
—medified 2 8te-35 176 136t0-1-42 45 1866 80 65
modified 2 810 17 170 1.3610 1.42 45 1800 8.0 65
3 - 170 1.32t01.38 35 1100 12.0 55
0 other 0 other

2 Annual Book of ASTM Standardgol 08.01.
2 Annual Book of ASTM Standardgol 08.02.
4 Annual Book of ASTM Standagdgol 08.03.
5 Annual Book of ASTM Standardgol 14.02.
© Available from American National Standards Institute, 11 W. 42nd St., 13th Floor, New York, NY 10036.
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. . Deflection
Melting Tensile Flexural Izod Temperature
Flow Rate Point, ISO Density, ISO Strength Modulus Impact 1SO 75/ ’
Group Description Class Description Grade Description 1SO 1133,° 3146/ 1183,F ISO 1SO 178‘ Resistance, Method A.H
9/10 min  Method C2,5  g/cm® 527,¢ ' 1SO 180/1A, '
°C, min MPa, min MPa, min kd/m?, min 11,82 MEa,
C, min
2 Copolymer 1 general purpose 1 <4 160 1.38 to 1.43 58 2000 4.0 80
and high flow
2 4t07 160 1.38t0 1.43 58 2200 3.5 80
3 7to 11 160 1.38 t0 1.43 58 2200 3.5 80
4 11to 16 160 1.38 to 1.43 58 2000 3.0 80
5 16 to 35 160 1.38t0 1.43 60 2300 3.0 80
6 35 to 60 160 1.38 t0 1.43 60 2500 25 80
7 60+ 160 1.38 to 1.43 60 2500 2.0 80
G10 10 % glass - 160 1.40 to 1.52 70 4000 3.0 150
G15 15 % glass - 160 1.45t0 1.55 80 5500 3.0 150
G20 20 % glass - 160 1.50 to 1.60 80 6500 3.0 150
G25 25 % glass - 160 1.54 to 1.65 80 7300 3.0 150
0 other
2 UV stabilized 1 <4 160 1.38 to 1.43 56 2000 4.0 80
2 4t07 160 1.38t0 1.43 56 2000 35 80
3 7to 11 160 1.38 t0 1.43 57 2000 3.5 80
4 11to 16 160 1.38 to 1.43 57 2000 3.0 80
5 16 to 35 160 1.38t0 1.43 58 2100 3.0 80
6 35 to 60 160 1.38 t0 1.43 58 2100 25 80
7 60+ 160 1.38 to 1.43 58 2100 2.0 80
0 other
3  impact 1 11 to 28 155 1.34 to 1.40 46 1800 4.5 70
modified 2 11to 28 155 1.30 to 1.38 40 1400 45 60
3 41012 155 1.34 to 1.40 44 1500 5.0 70
4 41012 155 1.30 to 1.40 35 1300 5.0 60
0 other
4 flexural 1 <20 155 1.26 to 1.32 20 800 12.0 50
modified 4 11to 16 155 1.38 t0 1.43 64 2700 4.0 80
0 other
3 Terpolymer 1  high melt 1 <2 160 1.38 to 1.43 56 2250 3.5 80
strength 0 other
0 Other 0 other 0 other

A No descriptions are listed unless needed to describe a special grade under the class. All other grades are listed by requirements.

B Refer to 9.1 under Specimen Preparation for source of test pieces.

€ Data on 4 mm test specimens may be limited and the minimum values may be changed in a later revision after a statistical data base of sufficient size is generated.
P Flow rate: 190/2.16 (T/M).

E Melting point rate 10°C/min. Ty, second melting curve. See Test Method D 3418 for a similar method.

F See Test Method D 792 for a similar method.

G Crosshead speed shall be 50 mm/min =10 % unless the specimen exhibits brittle failure (no yield point) and strain at break of <10 % in which case crosshead speed
shall be 5 mm/min + 25 %.

" Deflection temperature shall be determined with the specimen in the flatwise position (Method Af).

TABLE A Detail Requirements: “© Filled or Reinforced Acetals

Designation
Order Property 0 1 2 3 4 5 6 7 8 9
Number
1 Tensile strength, 1ISO 527, unspecified 20 35 50 65 80 95 110 125 specify value”
min, MPa‘®
2 Flexural modulus, 1SO 178, unspecified 1500 2500 3500 4500 5500 6500 7500 8500 specify value?
min, MPa
3 Izod impact, 1ISO 180/1A, unspecified 25 4.0 5.0 7.5 10.0 15.0 20.0 25.0 specify value”
min, kJ/m?
4 Deflection temperature, unspecified 80 90 100 110 120 130 140 150 specify value”
ISO 75, Method Ay,
1.82 MPa, min, °C&
5 To be determined unspecified

Alt is recognized that detailed test values, particularly 1zod impact, may not predict nor even correlate with the performance of parts molded of these materials.
B Refer to 9.1 under Specimen Preparation for source of test specimens.

€ Crosshead speed shall be 50 mm/min +10 % unless the specimen exhibits brittle failure (no yield point) and a strain at break of <10 % in which case crosshead speed
shall be 5 mm/min =25 %.

P |f specific value is required, it must appear on the drawing or contract, or both.
E Deflection temperature shall be determined with the specimen in the flatwise position (Method A).
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TABLE B Detail Requirements: & Special Acetals

Designation
Order Property 0 1 2 3 4 5 6 7 8 9
Number

1 Tensile strength, 1SO 527, unspecified 10 25 40 55 70 85 100 115 specify value®
min, MPa‘®

2 Flexural modulus, ISO 178, unspecified 300 1000 1700 2400 3100 3800 4500 5200 specify value?
min, MPa

3 1zod impact, 1ISO 180/1A, unspecified 2.0 4.0 6.0 10.0 14.0 18.0 24.0 30.0 specify value”
min, kJ/m?

4 Deflection temperature, unspecified 40 55 70 85 100 115 130 145 specify value®?
ISO 75, Method Ay,
1.82 MPa, min, °CE

5 To be determined unspecified

At is recognized that detailed test values, particularly 1zod impact, may not predict nor even correlate with the performance of parts molded of these materials.

B Refer to 9.1 under Specimen Preparation for source of test specimens.

€ Crosshead speed shall be 50 mm/min +10 % unless the specimen exhibits brittle failure (no yield point) and a strain at break of <10 % in which case crosshead speed
shall be 5 mm/min +25 %.

Pif specific value is required, it must appear on the drawing or contract, or both.

E Deflection temperature shall be determined with the specimen in the flatwise position (Method Ay).

3. Terminology
3.1 The terminology used in this classification is in accordance with Terminologies D 883 and D 1600.

4. Classification

4.1 Unreinforced acetal materials are classified into groups according to their composition. These groups are subdivided into
classes and grades, as shown in Table POM.

Note 3—An example of this classification system is as follows. The designation POM112 indicates the following: POM = polyoxymethylene (acetal)
as found in Terminology D 1600, 1 = homopolymer (group), 1 = general purpose and high flow (class), and 2 = requirements given in Table POM (grade).

4.1.1 To facilitate the incorporation of future or special materials, the “other/unspecified” category (0) for group, class, and
grade is shown in Table POM. The basic properties can be obtained from Tables A or B, as they apply (see 4.3).

4.2 Reinforced, filled, and lubricated versions of the acetal materials that are not in Table POM are classified in accordance with
Table POM and Tables A or B. Table POM is used to specify the group of acetal and Table A or B is used to specify the property
requirements after the addition of reinforcement, pigments, fillers, or lubricants at the nominal level indicated (see 4.2.1).

4.2.1 Reinforced versions of the basic materials are identified by a single letter that indicates the reinforcement used and two
digits that indicate the nominal quantity in percent by weight. Thus, a letter designation G for glass-reinforced and 33 for percent
of reinforcement, G33, specifies a filled material with a nominal glass level of 33 %. The reinforcement letter designations and
associated tolerance levels are shown as follows:

Symbol Material Tolerance
C carbon and graphite fiber-reinforced +2%
G glass-reinforced 2%
L lubricants (such as, PTFE, graphite, depends upon material
silicone, and molybdenum disulfide) and process to
be specified
M mineral-reinforced 2%
R combinations of reinforcements or +*3%

fillers, or both

Note 4—This part of the classification system uses the percent of reinforcements or additives, or both, in the callout of the modified basic material.
The types and percentages of reinforcements and additives should be shown on the supplier’s technical data sheet, unless they are promeetary in natu
If necessary, additional callout of these reinforcements and additives can be accomplished by use of the suffix part of the system (see Section 1.5).

4.2.2 Specific requirements for reinforced, filled, or lubricated acetal materials shall be shown by a six-character designation.
The designation will consist of the letter A or B and the five digits comprising the cell numbers for the property requirements in
the order as they appear in Tables A or B.

4.2.2.1 Although the values listed are necessary to include the range of properties available in existing materials, users should
not infer that every possible combination of the properties exists or can be obtained.

4.2.3 When the grade of the basic material is not known or is not important, the use of “0” grade classification will be used for
reinforced materials in this system.

Note 5—An example of this classification for a reinforced acetal material is as follows. The designation POM210G25A65380 indicates the following
material requirement:

POM = Polyoxymethylene (acetal) as found in Terminology D 1600,

2 = Copolymer (group),

1 = General purpose and high flow (class),
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0 = Other (grade),

G 25 = Glass-reinforced at 25 % nominal level,

A = Table A property requirements,

6 = Tensile strength, 95 MPa, min,

5 = Flexural modulus, 5500 MPa, min,

3 =Izod impact, 5.0 kJ/f min,

8 = Deflection temperature, 150°C, min, and

0 = Unspecified.

If no properties are specified, the designation would be POM210G25A00000.

4.3 Table B has been incorporated into this classification to facilitate the classification of special materials where Table POM
or Table A does not reflect the required properties. Table B shall be used in the same manner as Table A.

Note 6—The mechanical properties of pigmented or colored acetal materials can differ from the mechanical properties of natural acetal material,
depending on the choice of colorants and the concentration. The main property affected is ductility, as illustrated by a reduction in Izod mgihact stre
If specific properties of pigmented materials are necessary, Table B should be employed to specify property requirements.

Note 7—An example of this classification system for a special acetal material is as follows. The designation POM110B44250 indicates:

POM = Polyoxymethylene (acetal) as found in Terminology D 1600,
1 = Homopolymer (group),

1 = General purpose and high flow (class),

0 = Other (grade),

B = Table B property requirements,

4 = Tensile strength, 55 MPa, min,

4 = Flexural modulus, 2400 MPa, min,

2 = Izod impact, 4.0 kJ/f min,

5 = Deflection temperature, 100°C, min, and

0 = Unspecified.

5. Suffix Requirements

5.1 When additional requirements are needed that are not covered by the basic requirements or cell-table requirements, they
shall be indicated through the use of suffixes.

5.2 Alist of suffixes can be found in Classification System D 4000 (Table 3) and may be used for additional requirements as
appropriate. Additional suffixes will be added to that standard as test methods and requirements are developed and requested.

6. General Requirements

6.1 Basic requirements from property tables of cell tables are always in effect unless superseded by specific suffix requirements,
which always take precedence.
6.2 The plastics composition shall be uniform and shall conform to the requirements specified herein.

7. Detail Requirements

7.1 The materials shall conform to the requirements in Tables POM, A, and B and suffix requirements, as they apply.

7.2 For the purposes of determining conformance, all specified limits for a specification (line callout) based on this classification
system are absolute limits, as defined in Practice E 29.

7.3 With the absolute method, an observed value or a calculated value is not rounded, but is to be compared directly with the
limiting value. Conformance or nonconformance is based on this comparison.

8. Sampling

8.1 Sampling shall be statistically adequate to satisfy the requirements of 12.4.
8.2 A batch or lot shall be constituted as a unit of manufacture as prepared for shipment, and may consist of a blend of two or
more “production runs.”

9. Specimen Preparation

9.1 Test pieces for relevant test methods shall be based on the injection molded ISO 3167 Type 1A multipurpose test specimen.
The following pieces are to be used for the listed relevant test methods.

Test Piece Relevant Test Method
ISO 3167 Type 1A Bar Tensile strength by I1ISO 527
80 =2 mm X 10 £ 0.2 Flexural modulus by 1SO 178
mm X 4 = 0.2 mm cut from Izod impact resistance by 1ISO
the center portion of ISO 180/1A
3167 Type 1A Bar Deflection temperature by ISO

75/Method Af
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Specimen approximately Density by 1ISO 1183
10 X 10 X 4 mm cut from
center of ISO 3167 Type 1A
Bar

9.2 The test specimens shall be molded by injection molding in accordance with Practice D 3641. Recommended processing
conditions are shown in Table 1.

10. Conditioning

10.1 Test specimens shall be conditioned in the standard laboratory atmosphere for a minimum of 16 h (Condition 16/23/50,
Practice D 618) before performing the required tests.

10.2 Conduct tests in the standard laboratory atmosphere af Z& and 50+ 5 % relative humidity in accordance with
Practice D 618.

11. Test Methods

11.1 Determine the properties enumerated in this classification by means of the test methods in Section 1.1.
11.1.1 The number of tests shall be consistent with the requirements of Section 8 and 12.4.

12. Inspection and Certification

12.1 Inspection and certification of the material supplied with reference to a specification based on this classification system
shall be for conformance to the requirements specified herein.

12.2 Lot-acceptance inspection shall be the basis on which acceptance or rejection of the lot is made. The lot-acceptance
inspection shall consist of: melt flow rate or reinforcement content.

12.3 Periodic check inspection with reference to a specification based on this classification system shall consist of the tests for
all requirements of the material under the specification. Inspection frequency shall be adequate to ensure the material is certifiable
in accordance with 12.4.

12.4 Certification shall be that the material was manufactured by a process in statistical control, sampled, tested, and inspected
in accordance with this classification system and that the average values for the lot meet the requirements of the specification (line
callout).

12.5 Areport of the test results shall be furnished when requested. The report shall consist of the results of the lot-acceptance
inspection for the shipment and the results of the most recent periodic-check inspection. If requested, the report shall include that
recycled, reconstituted, recycled-regrind, recovered, or reprocessed acetal plastic, or combination thereof, was used and the
nominal weight percent.

13. Packaging and Marking
13.1 For packing, packaging, and marking, the provisions of Practice D 3892 apply.

14. Keywords

14.1 acetal; acetal copolymer; acetal homopolymer; acetal terpolymer; classification; classification system; line callout;
L-P-392A; MIL-P-46137A (MR); plastic materials; polyacetal; polyformaldehyde; polyoxymethylene; POM

TABLE 1 RecCommended Pritiocenssi for Ing Cjection Molding
of Test Speciomens

Melt Temper-  Mold Temper- Average
Material ature, -ature; ature, -atdre; Injection
°C °C Velocity, mm/s
Homopelymer 215 90 200——10606
Holopolymer, MFR =7 215 90 140 = 100
Holopolymer, MFR >7 215 90 300 * 100
Holopolymer, impact 210 60 140 = 100
modified, MFR =7
Copelymer-MFR>4 205 90 200—=100
Copolymer, MFR >4 205 90 200 = 100
Copelymer 195 85 200—=—10606
Copolymer impact modified 205 80 200 = 100
Copolymer, MFR <4 205 90 140 = 100
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APPENDIXES
(Nonmandatory Information)

X1. CROSS-REFERENCES TO MIL-P-46137A (MR) AND L-P-392A

ASTM D 4181 MIL-P-46137A (MR)
POM 111 G20A35070 Type | Class 20
POM 111 G30A45080 Type | Class 30
POM 111 G40A46080 Type | Class 40
POM 213 G25A66360 Type Il Grade A Class 25
POM 213 G20A45080 Type Il Grade B Class 20
POM 213 G30A47080 Type Il Grade B Class 30
POM 213 G40A48080 Type Il Grade B Class 40
ASTM D 4181 L-P-392A
POM 111 Type Il Class 1
POM 112/POM 113 Type | Class 1
POM 130 B44240 Type | Class 2
POM 132 Type | Class 3
POM 211/POM 311 Type Il Class 1
POM 213/POM 214 Type | Class 1
POM 220 B43250 Type | Class 2
POM 221 Type | Class 3
POM 223 Type | Class 3

X2. REFERENCE TO PREVIOUS EDITION

X2.1 Referenced Documents

X2.1.1 ASTM Standards:

D 256 Test Methods for Impact Resistance of Plastics and Electrical Insulating Materials.

D 638M Test Method for Tensile Properties of Plastics (Mefric)

D 648 Test Method for Deflection Temperature of Plastics Under Flexural?doad

D 790M Test Methods for Flexural Properties of Unreinforced and Reinforced Plastics and Electrical Insulating Materials
(Metric)?

D 792 Test Methods for Specific Gravity (Relative Density) of Plastics by Displacément

D 1238 Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer

D 3418 Test Method for Transition Temperatures of Polymers by Thermal Arfalysis
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TABLE X2.41 Polyoxymethylene (Acetal) Materials, Detail Requirements,A Natural Color Only (Table POM, D 4181 —972) —_

Melting
Peint; FElextrongaltion Deflection
Flow Rate, : 3 Tensile= Flexural Izod Impact Temperature,
1 ASGTM Point,  BSpenscific  Strength (Ulustimate Modulus, Resistance, tASE-#5/TM
Descnp— D. 137233_8€EA_Meﬂ=ted Gravity 156 +AS 1 AS_29TM ASTM t ASE-186/TM D 648,
tion®2 g/ D 3418 or 1183.Lgiem® 5-2—7— i D 790M YQOM A D 256 HiH 182 Meﬂjed
10 min " DTA/  ASTM D M538M™S 38-MECMmpa, MmN, m2in, APa,A min,
= DSC2,b min, M v * MPa J/min +82-MPa-
—_— —  mMin, % —_— - .
min, - = °Crrin
°C, min

Descrip-

Group tion

Class Description Grade

1 Homeopelymer 1 general— 3 <8 170 139+t0-144 65 2400 85 100
purpese-and
—high-flow
1 Homopolymer 1  general purpose <8 172 1.39t0 1.44 60 2400 115
8te-16 176 139-te1-44
4t07.5 172 1.39t0 1.44
16t0-28 176 139-te-1-44
751013 172 1.39t01.44
28te-55 176 139-t0-1-44

13t025 172  1.39t0 1.44

25 2700 115

and high flow

15 2700 115

2RI RS IS
I& 318 $i8 s
&

10 2700 115
other
H+e-18 170 139+te0-144
5.5t0 8.0 172 1.39t01.44
19633 176 1390144

9.0t0 15.0 172 1.391t01.44

fasteyele

fast cycle 20 2400

100

N N

SRV &
I
18 &S &

15 2400 100
other
-

. D
UV stabilized

<8 170 139tei44 65 2400 85 100

<8 172 1.39t0144 62 30 2400 10 115
81046 70  139teid4 65 2700
41075 172  139t0o144 62 15 2700

EEY=
g

15
other

H OIN NIF  OIN NIFE H OID MW ®WIN D=

4 impaet— <3 Exac 13137 35 1160 k2 o
5

impact modified

B
~
a1
o
~
o

<3 170 131t0137 38 100 1110
81015 170 L36tetd2 45 1900 :
421065 170 136t0142 52 40 2070

IN NI
g
2 8|

|
|

Oether
96 80ether

0 other
| 2 Copolymer 1 gereral—

other

2
8
%
8
:
&
£
5

purpese-and
—high-few

2 Copolymer 1 general purpose <4 160 1.381t01.42
4o+ 160 138+t0-143
4t07 160 13810 1.42
o1 1606 13810343
7tol11 160 1.38t0 1.42
Hte16 166 1380143
11to 16 160 1.38 to 1.42
16635 160 138+to-143
16 to 35 160 1.38 t0 1.42
35060 1606 13810343
35to 60 160 1.38t0 1.42
60+ 166 1380143
60+ 160 1.38t0 1.42

40 2270 48 105

and high flow 40 2270 48 105
40 2270 48 105
105
20 2270 40 105

15 2270 35 105

15 BIR SR & 81& $G BIK
w
a1
N
N
~
o
~
@

other _
<4 166 1380143
<4 160 1.38 to 1.42
407 166 13810143
4t07 160 13810 1.42
o1 1606 13810143
7to011 160 1.38 to 1.42
Hte16 166 1380143
11to 16 160 1.38 t0 1.42
16t0-35 160 138t0-143
16 to 35 160 1.38 to 1.42
35060 1606 13810343
35to 60 160 1.38 to 1.42
60+ 166 1380143
60+ 160 1.38 t0 1.42

2 YV—stabilized
2 UV stabilized

5GSBS SIS S B

other

H OIN NI ®IC1 ¢ BIWw ®IN DI B OIN NI ®IU ¢TI Blw ®IN DI
N
~

%
§
5
8

3  impaet—
6

B

<24 155 1.36to 1.42 40 40 1700 0

3 impact modified
<22 155 13510 1.39 35 55
<12 155 13710141 40 40 1700 65

)]
(52
=
w
N
o
)]

5

3l

<11 185 1.351t0 1.39 35 60 1320 95

SIOT QIS B0 BN Bl
I3 313 $'8 s SIS

<11 155 1.34t0 1.38 35 60 1500 125
other
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1 TABLE X2.12 Potyoxymethytene (Acetat) Materiafs,Detail Requirements, Natura—2-FilColed or ©Reinforced Acetalys(Table POM7A;_
D 4181 - 92)

Deserip-gnation Order - I Peseﬂp— EJZFY B34 Gravity :g% ” ASTM ; fen
tier Number Propesigriptiond e ASTFRE
 Number 40388/ DTAY

E Hemepelymer 3 generalt <4 12 139%te 2400 110 115

1 Tensile strength, ASTM D 638, min, MPa®,© unspecified 20 35 50 65 80 95 2400 10 125

T 22 R
5 48 8
|

2 fast 1 5.5t08102 1.39to62 20 2400 53 160
cycle 1.44

Flexuralinspecifi@® 2500 3500 4500 5500 6500 7500 8500 260
modulus,

ASTM

D 790,

min,

MPa®

[N}

2 90te15:0 172 13946 62 15 2460 53

6  ether
3 Y¥stabilizad® <4 2 139te 62 30 24060 1106

lw

UVspecify+ <4 2 139te 62 30 24060 1106
value® 144

2 4to+5 2 39t 62 15 2760 59
44

6  ether

kS o

4 mpaet <32 1/ 3tte 38 160 1116 56
2 424065 170 13640 52 40 2670 96
342
8 other 6  ether
2 Copelymer + generat <4 160 138t 55 40 2270 48
purpese 42
—ant 2 4o+ 160 1+38te 55 40 2270 48
high 42
flow
3 71011160 338te 55 40 2270 48 105
342
3 lzod unspeciiied +38te 55 40 50 75 105
impact, 142
ASTM
D 256,
min,
J/imE
4 1te16 160 138te 2270
42
0 150 200 250 4 1te16 160 138te 2270 465sp

an

g
F & & & &
& 8 & &
& & & &

2 4to+ 160 138+te

-
& & &

3 o1t 166 1+38te

4 11to 1866 +38-te 227048 105

F & & & 8
® & & & &

I

Deflectionspecligl +-38-te

temperature, 42
ASTM

6
1.82
MPa,
9 min, °C
5 16635 160 138-+te
142
6 354660 160 138te 55 15 2270 20

227048 105

w)
B

8,

&
8
:
®
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TABLE X2.23 Detail Requirements “Fitt Sped-or Reinforcedial Acetals (Table A B7 D 4181 — 92)

Designation

Order Property 0 1 2 4 5 6 7 8 9

Number
E> Tensile strength, ASTM D 638, min, MPa™“ unspecified 20 35 50 65 80 95 110 125  specify value®
1 Tensile strength, ASTM D 638, min, MPa®< unspecified 10 25 40 55 70 85 100 115 specify value®
2 Flexural modulus, ASTM D 790, min, MPa® unspecified 300 1000 1700 2400 3100 3800 4500 5200 specify value®
3 . - i L aspeethed 25 A8 58 FE 60 4BD 200 2EO soeofeealgel
3 Izod impact, ASTM D 256, min, J/m?° unspecified 20 40 60 100 140 180 240 300 specify value?
4 Deflection-temperature; ASTM-D-648-1-82-MPa-min,2€  unspeeified 80 96 160 116 126 136 146 150 speeifyvale?
4 Deflection temperature, ASTM D 648, 1.82 MPa, min, °C  unspecified 40 55 70 8 100 115 130 145 specify value®
5 To be determined unspecified

At is recognized that detailed test values, particularly 1zod impact, may not predict nor even correlate with the performance of parts molded of these materials.
BMPa X 145 = psi.
€ Tensile strength shall be determined using a Type | tensile specimen, as described in Test Method D 638. Crosshead speed shall be 5 mm/min +=25 %.
D If specific value is required, it must appear on the drawing or contract, or both.E
JIm2-<38-+3-<10

—a = ft - Ibf/in.

10
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[ | TABLE X2.34 Polyoxymethylene (Acetal) Materials, Detail Requirements,  “-Speci NalAceturalsColor Only (Table BPOM, D 4181 — 927y _
4Flow Rate, 5Melting Tensile Flexural
Besignation 1sO Point, 6Density,  Strength, Modulus,
OGrder PrepDescriptyion 6Class 4Description 2Grad@Description® 1133,  1SO 3146/ 1sO 1SO 1sO 9
Nourberp g/10 Method  1183,5g/cm® 527,"MPa, 178,°MPa,
min  C2,°°C, min min min
ES Fensilestrength, Deflection
A Temperature,
STM D 638, ISO 75/
min, MPa®,  Method
min AS
1.82 MPa,
°C, min
1 Tlzod Impact Deflection
Resistance, Temperature,
ISO 180/ ISO 75/
1A,"kJ/Im?, Method
min A7
1.82 MPa,
°C, min
E3 unspeetified % 25 40 55 ke 85 139-te-144 65 2460 85 160
1 Homopolymer 1 general 1 <8 170 1.39to0 1.44 65 2400 8.5 100
purpose
and
high flow
H5 speeify 2 8to-16 176 +3%-+te-144 65 2760 50 166
wedel
2 810 16 170 1.39t0 1.44 65 2700 5.0 100
3 16 to 28 170  1.391t0 1.44 65 2700 45 105
4 28 to 55 170 1.39t0 1.44 65 2700 4.0 105
0 other
2 Hexural unspeeified 360 1660 1766 139-te-144 65 2460 3100 3866
oettus;
ASTM-D-796;
2 fast cycle 1 11to 18 170 1.39t0 144 65 2400 4.5 100
4560 5200 speeify 2 194633 170 +3%-te-144 65 2400 40 166
el
I 2 1910 33 170 1.39t0 1.44 65 2400 4.0 100
| | 0 other
3 {zed-impact; unspeeified 20 40 606 +39-te1-44 65 2400 85 160
ASTHM-DB-256;
FH'H, ;‘H‘IZD '
3 UV stabilized 1 <8 170  1.39t01.44 65 2400 85 100
140 180 240 360 spesify 8te-16 170 1396144 65 2700 50 160
vattel
2 810 16 170 1.39t0 1.44 65 2700 5.0 100
1 0 other
4 DPefleetion  unspeeified <3 170 360137 35 1106 70 70
FerA e
ASTM-D-648;
182
MPa—min;
°c
4 impact _modified 1 <3 170 1.31t01.37 35 1100 70 70
2 81to 15 170 1.36to 1.42 45 1900 9.0 80
0 other
0 other 0 other
2 Copolymer 1 general 1 <4 160 1.38t0 1.43 58 2300 55 90
purpose
and
high flow
2 4t07 160 1.38 to 1.43 58 2300 4.5 90
3 7to11 160 1.38t0 1.43 58 2300 4.0 95
4 11to 16 160 1.38t0 1.43 58 2300 4.0 95
5 16 to 35 160 1.38 to 1.43 58 2300 3.5 95
6 35 to 60 160 1.38t0 1.43 58 2300 3.0 95
7 60+ 160 1.38t0 1.43 58 2300 25 95
0 other
2 UV stabilized 1 <4 160 1.38t0 1.43 58 2300 5.5 90
2 4t07 160 1.38t0 1.43 58 2300 4.5 90
3 7to11 160 1.38 to 1.43 58 2300 4.0 95
4 11to 16 160 1.38t0 1.43 58 2300 4.0 95
5 16 to 35 160 1.38t0 1.43 58 2300 35 95
6 3510 60 160 1.38 to 1.43 58 2300 3.0 95
7 60+ 160 1.38t0 1.43 58 2300 25 95
0 other
3 impact modified 1 11 to 26 155
2 11 to 2B1 155
3 4to1t 155 +34-t6-1-40 40 55 60 70
I 3 4t011 155 1.34 to 1.40 40 1500 6.0 70
85 106 H5 130 45 specify 155
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SUMMARY OF CHANGES

This section identifies the location of selected changes to this classification. For the convenience of the user,
Committee D-20 has highlighted those changes that may impact the use of this classification. This section may
also include descriptions of the changes or reasons for the changes, or both.

D 4181 -97:

(1) Deleted recycle grades in Class 5, 6, 7, and 8 in Groups 1 and 2 and Class 2 in Group 3.

(2) Addressed use of acetal plastics that are recycled, reconstituted, recycled-regrind, recovered, or reprocessed, or combination
thereof, in Scope and Inspection and Certification sections.

(3) Added Guide D 5033 to Referenced Documents.

D 4181 —-98:

(1) Include Natural and Black colors to satisfy users of the classification.

(2) Update property values on high volume products to reflect a large data base (reference Fdptnote

(3) Add filled and reinforced grades.

(4) Delete group 1, class 2 materials, since they are no longer commercially available.

(5) Delete group 2, class 3, grade 5, since the grade cannot be identified as a commercial material.

(6) Add the current Table POM from D 4181 — 97 to the Appendix as Table X3.1 for reference.

(7) Add 1SO 3167, Plastics-Multipurpose test specimens to the referenced documents.

(8) Insert new section 9.1 and renumber old 9.1 to 9.2 to detail injection molded test specimens as source of test pieces.
(9) Revise footnotes to Tables POM, A and B to refer to specimen preparation section 9.1 for source of test pieces.

D 4181 —00:

(1) Updated injection molding conditions in Table 1.

ASTM International 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 International 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, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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