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This standard is issued under the fixed designation F2220; 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.

INTRODUCTION

This specification identifies the headforms used for testing protective headgear in individual ASTM
International test methods and performance standards (standard specifications). This specification was
closely based on ISO DIS 6220, which was never published as an International Standard and is no
longer available. EN 960, a published standard, is also based on ISO DIS 6220 and has been used as
a basis for this standard.

1. Scope

1.1 This standard specifies the materials, sizing, and manufacturing details of test headforms for use in the testing of protective
headgear. Details of the exterior dimension of the headforms are included.

1.2 The values stated in SI units are to be regarded as standard. No other units of measurement are included in this standard.

2. Referenced Documents

2.1 ASTM Standards:*

B92/B92M Specification for Unalloyed Magnesium Ingot and Stick For Remelting
2.2 Other Standards:

EN 960 Headforms for Use in the Testing of Protective Helmets

3. Terminology

3.1 Definitions:

3.1.1 basic plane, n—an anatomical plane that includes the superior rim of the external auditory meatuses (upper edge of the
external openings of the ear) and the inferior margin of the orbit (the lowest point of the floor of the eye socket) (see Figs. 1 and
2).

3.1.2 coronal plane, n—an anatomical plane perpendicular to both the basic and midsagittal planes and passing through the

superior rims of the right and left external auditory meatuses. The transverse plane corresponds to the coronal plane (see Figs. 1
and 2).

3.1.3 impact headforms, n—headforms used for impact testing of protective headgear. Impact headforms shall conform to the
external dimension defined in this specification. These headforms shall meet the material, dimensions, mass, and center of gravity
requirements of this specification. These headforms shall include surface markings corresponding to the basic, coronal, midsagittal,
and reference planes.

3.1.4 midsagittal plane, n—an anatomical plane perpendicular to the basic plane and containing the midpoint of the line
connecting the notches of the right and left inferior orbital ridges and the midpoint of the line connecting the superior rims of the
right and left external auditory meatuses (see Figs. 1 and 2).

3.1.5 other (reference) headforms, n—headforms used for other testing, other than impact, of protective headgear. They shall
conform to the external dimension requirements of each particular headform size, as specified in this specification. Reference
headforms shall be made of material of sufficient strength and stiffness to maintain their geometry during testing. Full-chin

"' This specification is under the jurisdiction of ASTM Committee FO8 on Sports Equipment, Playing Surfaces, and Facilities and is the direct responsibility of
Subcommittee FO8.53 on Headgear and Helmets.
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FIG. 2 Impact Headform—Basic, Reference, Midsagittal Planes

headforms will be used as necessary. Reference headforms shall include surface markings corresponding to the basic, coronal,
midsagittal, and reference planes and the vision points.

3.1.6 reference plane, n—a plane marked on the headforms at a specified distance above and parallel to the basic plane (see Fig.
2).

4. Classification
4.1 This specification identifies the requirements for six test headform sizes: F2220A;-A, F222

06€;-C, F2220E;-E, F22203:-J,
F2220M;-M, and F22200- o o bl et

5. Dimensions

5.1 Datum Levels—All datum levels are quoted relative to the reference plane (“0” level) and are given in mm.
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5.2 Dimensions—The external dimensions that the headforms must conform to are identified in Annex Al. The segment lengths
from the intersection of the coronal plane, midsagittal plane and the reference plane of the test headform to the intersection of a
horizontal angle and a point at each datum level above the reference plane are given. The exact geometry of the external surface
may be determined by a spline function or other curve fitting algorithm in order to produce a smooth and continuous outer
headform surface. The headforms shall be symmetrical about the midsagittal plane. Internal geometry may be defined to satisfy
the requirements of the individual test specifications. The resulting headform must still comply with the other requirements of this
specification.

6. Impact Headforms

6.1 Materials and Manufacture—The impact headforms shall be made of K1A-F magnesium (nominal composition 0.7 % Zr,
balance Mg; Specification B92/B92M, Grade 9980A).

) 1394-659-c1a - G oo dfarac ohg AR L b o Aget o A1 enciane—o R a— A 1310 Al The-oonhe
@ q q a V—W 1V "

6.2 Performance Requirements—The impact headforms shall not have resonant frequencies below 2000 Hz.

6.3 Mass—The total mass of the drop assembly (including the instrumented headform and supporting assembly) shall be
described in the specific test method for evaluating protective headgear. The mass of the impact headform may be adjusted to
accommodate the specific test method requirements.

6.4 Center of Gravity—The center of gravity of the impact headform shall lie at a point on the central vertical axis, 12.7 mm
above the reference plane.

6.5 Product Marking—All impact headforms shall be marked with:

6.5.1 Headform size;

6.5.2 Basic plane;

6.5.3 Reference plane; and

6.5.4 Midsagittal (longitudinal) and coronal (transverse) planes through the vertical axis.

7. Other (Reference) Headforms

7.1 Materials and Manufacture—Other headforms shall be made of material of sufficient strength and stiffness to maintain their
geometry during testing.

8. Keywords
8.1 headform(s); helmet(s); protective headgear

ANNEX
(Mandatory Information)

Al. HEADFORM DATA-ABOVE-THE REFERENCEPEANE

A1l.1 Headform Data Above and Below the Reference Plane At1—SeeTablesAt++-A+6:

Al.1.1 See Fig. A1.1 and Tables A1.1-A1.6.

Al.2 Headform Data from Above the Reference Plane, Top View

Al.2.1 See Fig. A1.2.
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A1.3 Headform Data from Below the Reference Plane, Bottom View

Al1.3.1 See Fig. A1.3.
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FIG. A1.1 Headform Datum Levels Above and Below the Reference Plane
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TABLE A1.1 Spheriecal-Coordinates for Full Headform Size 495

Note 2—The jaw line shatt be radiused along its length with-anominal-5-mm-radits—The base of the neck shall be squared off perpendicular to the
central vertical axis.

45 165 420 135 456 165

920 893 893 893 893 893 893 893 893 893 893 893 893 893

Angle-V 60 885 885 88;6 876 862 853 856 86;9 888 943 936 932 93;2
30 898 896 888 83+ 8 749 F4TF 72 83 867+ 965 943 95

10 892 88;2 839 753 696 66;6 666 688 720 70 8+6 838 843

A v 40 47 +6;2 985 865 789 724 686 693 8 49 3 784 4
52 +9;:3 1264 1685 986 937 85;0 88 827 838 855 865 876 88+

65 32 5+ +H+H9 H34 HH4 H#5 H88 1266 +22:+ 1242 +25:4 273 1283

TABLE A1.1 External Dimensions for Full Headform Size F2220-A

Note 1—Angles in degrees, to be measured with an uncertainty of measurement not exceeding 0,20°. Segment lengths in millimetres, with a tolerance
of £1.0 %.

Note 2—The jaw line should be radiused along its length to eliminate any sharp edges. The base of the neck shall be squared off perpendicular to the
central vertical axis.

Angle
F2220-A 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165°  180°
Front Rear
85 882 881 880 879 879 80 82 887 897 913 925 930 927
Heidht 80 882 883 884 880 872 8.8 8.9 877 892 914 935 934 932
Aee 70 898 900 899 880 857 846 845 858 879 906 91 932 931
N 906 906 92 8.7 85 8.8 8.7 833 861 893 923 926 925
R 9.1 901 895 847 809 787 785 805 837 875 910 918 916
Tom) 40 891 890 882 824 781 760 756 777 812 856 895 909 907
30 877 868 849 780 728 701 897 725 763 812 862 889  89.0
20 88.0 86.5 83.0 75.5 70.0 67.0 66.5 69.5 73.5 78.5 84.0 87.0 88.0
Beforence 0 882 881 880 879 879 80 82 87 897 913 925 930 927
A1 887 872 832 753 694 669 669 694 729 778 823 852 857
499 902 902 849 766 694 661 646 675 704 752 795 824 829
306 932 946 866 778 718 691 638 656 687 732 773 796  80.1
Depth 394 %4 978 883 799 743 718 68 677 701 730 760 782 777
Below 525 1025 1038 932 851 801 753 735 739 750 771 790 797 786
Reference ~ -656 1098 ~ 111.0 1000 923 879 840 828 831 84 80 843 850 853
Plane 744 1152 1164 1046 972 943 92 89 902 905 911 913 919 922
(mm) 788 1181 1192 1064 1006 931 933 936 939 941 947 950 955 958
84.4 121.9 123.0 109.3 96.8 97.8 98.1 984 986 98.9 99.4 997 1002 1005
ﬁ 127.9 130.7 104.3 104.3 105.2 105.4 105.7 105.9 106.1 106.6 106.9 107.4 107.6
-119.0 127.9 127.9 128.1 128.1 128.9 129.1 129.3 129.5 129.7 130.1 130.3 130.7 130.9

Distance from reference plane to top of headform: 89.7 mm
Depth to basic plane: -24.0 mm
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TABLE A1.2 Spherieal-Coordinates for Full Headform Size 515

Note 2—The jaw line shatt be radiused along its length with-anominal-5-mm-radits—The base of the neck shall be squared off perpendicular to the
central vertical axis.

0 15 30 45 60 75 % 105 120 135 150 165 T80
Hefe“e”eep o 94+ 89:4 860 784 727 697 694 72t 763 81,6 876 904 9+
ARgie—y 46 134+ 4328 1082 96+ 878 793 764 7t 787 842 828 837 833
Beto 50 1267 1276  #23 1003 936 847 86 824 836 85:6 867 847 879

TABLE A1.2 External Dimensions for Full Headform Size F2220-C

Note 1—Angles in degrees, to be measured with an uncertainty of measurement not exceeding 0,20°. Segment lengths in millimetres, with a tolerance
of £1.0 %.

Note 2—The jaw line should be radiused along its length to eliminate any sharp edges. The base of the neck shall be squared off perpendicular to the
central vertical axis.

Angle
F2220-C 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165°  180°
Front Rear
% 92.3 92.2 920 919 919 919 921 925 932 941 949 952 951
Height 85 921 92.0 918 914 909 907 99 917 930 948 962 964 93
Ao 80 924 94 93 914 902 897 89 909 926 950 96 969 99
Roforerse 10 938 935 931  91.0 885 874 876 889 913 943 963 969 99
e 80 94.2 93.7 930 898 863 846 846 863 893 928 953 962 963
o 50 938 91 92 879 836 815 84 835 869 908 939 91 95
20 91.8 90.1 87.8 81.5 75.4 72.9 72.4 75.4 79.6 84.5 89.1 91.9 92.7
Belorence 915 895 860 790 725 700 695 725 770 820 875 905 915
415 922 902 863 779 719 695 695 719 754 808 853 883 887
Depth ~ -408 1002  doti  9ii 83 772 742 693 704 726 759 789 810 806
Below 544 1065  107.3 %7 883 829 781 763 767 777 799 817 825 817
Reference ~ -68 1140 1148 1035 955 914 871 856 82 878 871 875 881 884
Plane 771 1197 1204 1083 1008 977 933 930 936 938 944 947 93 956
(mm) 817 1227 1234 1102 1029 93 %6 968 974 977 982 985 990 993
ﬂ 126.7 127.4 M 100.6 101.4 101.6 101.9 102.4 102.5 103.1 103.4 104.0 104.1
-96.2 132.8 133.5 108.0 108.2 108.9 109.1 109.4 109.8 110.0 110.5 110.8 111.3 1.4
-123.4 132.6 132.6 132.8 133.0 133.5 133.7 133.9 134.3 134.4 134.9 135.1 135.5 135.6

Distance from reference plane to top of headform: 91.2 mm
Depth to basic plane: -25.0 mm
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