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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 manu-
facturing 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.

1.3 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

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:

! 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.

Current edition approved Aug. 1, 2023. Published August 2023. Originally
approved in 2002. Last previous edition approved in 2015 as F2220 - 15. DOI:
10.1520/F2220-15R23.

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 volume information, refer to the standard’s Document Summary page on
the ASTM website.

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

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).
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FIG. 2 Impact Headform—Basic, Reference, Midsagittal Planes

4. Classification

4.1 This specification identifies the requirements for six test
headform sizes: F2220-A, F2220-C, F2220-E, F2220-J,
F2220-M, and F2220-0O.
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5. Dimensions

5.1 Datum Levels—All datum levels are quoted relative to
the reference plane (“0” level) and are given in mm.

5.2 Dimensions—The external dimensions that the head-
forms 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).

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


https://standards.iteh.ai/catalog/standards/sist/731a7933-b6dd-41b2-82b1-f5ec07f7bdc0/astm-f2220-152023

F2220 - 15 (2023)

ull

ANNEX
(Mandatory Information)

Al. HEADFORM DATA

Al.1 Headform Data Above and Below the Reference A1.3 Headform Data from Below the Reference Plane,
Plane Bottom View

Al.1.1 See Fig. Al.1 and Tables Al.1-Al.6. Al3.1 See Fig. A1.3.
A1l.2 Headform Data from Above the Reference Plane, Top
View
Al1.2.1 See Fig. A1.2.
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TABLE A1.1 External Dimensions for Full Headform Size F2220-A
Note 1—Angles in degrees with a tolerance of +0.5°. Radii in millimetres, with a tolerance of +1.0 %. Datum levels with a tolerance of +0.5 mm.

Note 2—The full size headform shall have a jaw line which resembles the human jaw. This 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.

Note 3—Those data points which form the chin of the headform are permitted to exceed the published tolerance once a radius has been applied.

Angle

F2220 - A 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

Front Rear

85 88.2 88.1 88.0 87.9 87.9 88.0 882 887 89.7 91.3 925 930 927

Height 80 88.2 88.3 88.4 88.0 87.2 86.8 86.9  87.7 89.2 91.4 935 934 932
Above 70 89.8 90.0 89.9 88.0 85.7 84.6 845 858 87.9 90.6 93.1 932 931
Reference 60 90.6 90.6 90.2 86.7 83.5 81.8 817 833 86.1 89.3 923 926 925
Plane 50 90.1 90.1 89.5 84.7 80.9 78.7 785 805 83.7 87.5 910 918 916
(mm) 40 89.1 89.0 88.2 82.4 78.1 76.0 756 777 81.2 85.6 89.5  90.9  90.7
20 87.7 86.8 84.9 78.0 72.8 70.1 69.7 725 76.3 81.2 862 889  89.0

Re;?;ﬁgce 0 88.0 86.5 83.0 75.5 70.0 67.0 66.5 695 735 78.5 84.0 87.0 880
1A 88.7 87.2 83.2 75.3 69.4 66.9 669  69.4 72.9 77.8 823 852 857

-19.9 90.2 90.2 84.9 76.6 69.4 66.1 646 675 70.4 75.2 795 824 829

-30.6 93.2 94.6 86.6 77.8 71.8 69.1 638 656 68.7 73.2 773 796  80.

Depth -39.4 96.4 97.8 88.3 79.9 74.3 71.8 66.8  67.7 70.1 73.0 760 782 777
Below 52,5 1025 103.8 93.2 85.1 80.1 75.3 735 739 75.0 77.1 790 797 786
Reference  -65.6  109.8 111.0 100.0 92.3 87.9 84.0 828  83.1 83.4 84.0 843 850  85.3
Plane 74.4 115.2 116.4 104.6 97.2 94.3 90.2 89.9  90.2 90.5 91.1 913 919 922
(mm) 78.8 118.1 119.2 106.4 1006  93. 93.3 936 939 94.1 94.7 950 955  95.8
844 1219 123.0 109.3 96.8 97.8 98.1 984 986 98.9 99.4 997 1002  100.5
-92.8 127.9 128.9 1043 1043 1052 1054 1057 1059  106.1 1066 1069 1074  107.6
1190  127.9 127.9 128.1 1281 1289 1294 1293 1295  129.7 1301 1303 1307  130.9

Distance from reference plane to top of headform: 89.7 mm
Depth to basic plane: -24.0 mm
TABLE A1.2 External Dimensions for Full Headform Size F2220-C
Note 1—Angles in degrees with a tolerance of +0.5°. Radii in millimetres, with a tolerance of +1.0 %. Datum levels with a tolerance of +0.5 mm.

Note 2—The full size headform shall have a jaw line which resembles the human jaw. This 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.

Note 3—Those data points which form the chin of the headform are permitted to exceed the published tolerance once a radius has been applied.

Angle

F2220 - C 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

Front Rear

90 92.3 92.2 92.0 91.9 91.9 919 921 9255 93.2 94.1 949 952 951

Height 85 92.1 92.0 91.8 91.4 90.9 90.7 909 917 93.0 94.8 96.2 964  96.3
Ao 80 92.4 92.4 92.3 91.4 90.2 80.7 899  90.9 92.6 95.0 9.6 969  96.9
Roforanee 70 93.8 93,5 93.1 91.0 88.5 874 876 889 91.3 94.3 96.3 969  96.9
Piaro 60 94.2 93.7 93.0 89.8 86.3 846 846  86.3 89.3 92.8 953 962  96.3
) 50 93.8 93.1 92.2 87.9 83.6 815 814 835 86.9 90.8 939 951 955
40 93.1 92.1 90.8 85.7 80.7 786 786  80.7 84.2 88.7 924 941 949

20 91.8 90.1 87.8 81.5 75.4 729 724 754 79.6 84.5 89.1 919 927

ReFf,farizce 0 915 89.5 86.0 79.0 72,5 70.0 69.5 725 77.0 82.0 87.5 905 915
15 92.2 90.2 86.3 77.9 71.9 695 695 719 75.4 80.8 853 883 887

206 93.8 93.3 87.9 79.2 72.0 68.7 672  69.6 73.0 78.3 826 855  86.0

-31.8 96.9 97.8 89.8 80.5 74.2 719 661 683 715 76.0 80.1 824 828

Depth 408 1002 101.1 91.1 82.3 77.2 742 693  70.1 72.6 75.9 789 810  80.6
Below 544 1065 107.3 96.7 88.3 82.9 78.1 763 767 77.7 79.9 817 825 817
Reference -68 114.0 114.8 103.5 955 914 87.1 856  86.2 87.8 87.1 875 881 884
Plane 771 119.7 120.4 1083 1008 977 933 930 936 93.8 94.4 947 953 956
(mm) 817 1227 123.4 1102 1029  96.3 9.6 968  97.4 97.7 98.2 985  99.0  99.3
876 1267 127.4 1134 1006 1014 1016 1019 1024 1025 1031 1034 1040  104.1

962 13238 1335 1080 1082 1089 1091  109.4  109.8  110.0 1105 1108 1113 1114
1234 1326 1326 1328 1330 1335 1337 1339 1343  134.4 1349 1351 1355 1356

Distance from reference plane to top of headform: 93.0 mm
Depth to basic plane: -25.0 mm
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TABLE A1.3 External Dimensions for Full Headform Size F2220-E
Note 1—Angles in degrees with a tolerance of +0.5°. Radii in millimetres, with a tolerance of +1.0 %. Datum levels with a tolerance of +0.5 mm.

Note 2—The full size headform shall have a jaw line which resembles the human jaw. This 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.

Note 3—Those data points which form the chin of the headform are permitted to exceed the published tolerance once a radius has been applied.

Angle

F2220 - E 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°

Front Rear

95 95.5 95.5 95.5 95.5 95.5 95.6 957 959 96.1 96.3 96.4 96.4  96.4

20 94.4 94.4 94.3 94.3 94.4 94.5 947 952 96.1 97.5 98.8 992 991

Height 85 94.5 94.6 94.7 94.4 93.7 93.5 937 944 95.6 97.7 99.5 999 998
Above 80 95.3 95.4 95.5 94.5 93.1 925 927 937 95.1 97.6 997  100.1  100.0
Reference 70 96.8 97.0 96.4 94.2 91,5 90.2 902 915 93.7 96.8 995  100.0  99.8
Plane 60 97.1 97.3 96.2 92.9 89.4 87.4 873  89.0 91.8 95.3 98.7 992 991
(mm) 50 96.5 96.8 95.3 91.0 86.8 84.4 842 862 89.4 93.4 97.5 982 982
40 95.7 95.8 93.9 88.8 84.2 81.3 816 838 86.9 91.4 96.3 973 973

20 94.5 93.6 91.2 84.6 79.1 76.2 760 787 82.5 87.4 92.8 953 957

Relile;ﬁ:"e 0 94.5 93.0 90.0 82.0 76.5 735 730  76.0 80.0 85.0 91.0 940 945
1.9 95.2 938 89.3 80.4 74.0 715 715 740 77.9 83.4 87.8 913 918

-21.3 96.9 96.4 91.0 82.3 74.1 70.8 69.4 722 75.1 80.4 852  88.1 88.6

-32.8 1000  101.0 92,5 83.2 76.9 74.1 68.4 706 73.7 78.2 828  85.1 85.5

Depth -42.1 1035  104.4 94.4 85.1 79.6 76.6 713 725 74.9 78.3 817 834 830
Below -56.2 109.9  110.8 99.8 90.9 85.5 80.4 790  79.0 80.0 82.6 844 852 844
Reference  -70.2 117.7 118.5 106.8 98.8 94.0 89.8 886  89.2 89.5 89.8 90.1 907 911
Plane -79.6 1236 1243 111.8 1040 1009 965 962 968 97.0 97.3 97.6 982 985
(mm) -84.3 1266  127.4 113.8 1061  99.6 99.8 1001 1007  100.9 1012 1015 1020  102.3
-90.4 130.8 1315 117.1 103.8 1048 1050 1053 1058  106.1 1063 1066  107.1  107.4
-99.3 137.1 137.8 11.4 1116 1126 1128 1130 1135  113.8 1140 1142 1147 1150
1274 1369 1369 1370 1372 1380 1382 1384 1388  139.0 139.2 1394  139.8  140.0

Distance from reference plane to top of headform: 96.0 mm
Depth to basic plane: -26.0 mm
TABLE A1.4 External Dimensions for Full Headform Size F2220-J
Note 1—Angles in degrees with a tolerance of +0.5°. Radii in millimetres, with a tolerance of +1.0 %. Datum levels with a tolerance of +0.5 mm.

Note 2—The full size headform shall have a jaw line which resembles the human jaw. This 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.

Note 3—Those data points which form the chin of the headform are permitted to exceed the published tolerance once a radius has been applied.

Angle
F2220 - J 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165° 180°
Front Rear
102.5 102.5 102.5 102.5 1025 1025 1025 1025 1025 102.5 102.5 1025 1025 1025
100 102.0 101.9 101.8 101.7 1016 1017 1019  102.2 102.8 103.6 104.4 1048 1047
95 102.0 101.8 101.4 101.0  100.7  100.6 1009  101.7 102.9 104.5 1059 1064  106.3
Height 90 102.3 102.2 101.7 100.9  100.1 99.8 100.1  101.0 102.6 104.7 106.4  107.0  106.9
Above 85 102.8 102.6 102.1 100.9 99.5 98.9 99.15  100.3 102.1 104.5 106.5 1071 107.1
Reference 80 103.2 103.0 102.3 100.7 98.8 97.8 98.1 99.4 1015 104.0 106.3  107.1  107.0
Plane 70 103.5 103.1 102.1 99.8 96.9 95.4 95.6 97.2 99.7 102.8 1055 1065  106.4
(mm) 60 103.1 102.6 101.3 97.9 94.6 92.6 92.9 94.7 97.6 101.1 1043 1055 1055
50 102.6 101.7 100.0 96.5 92.0 89.7 90.1 92.1 95.2 99.3 1029 1044 1045
40 101.5 100.7 98.5 94.3 89.2 86.9 87.3 89.5 92.9 97.4 101.3  103.3 1034
20 100.6 99.2 95.8 90.1 84.6 81.9 82.0 84.5 88.5 94.0 98.5 101.3  101.6
Reg,?;zce 0 101.0 99.5 95.5 88.5 82.5 79.5 795 820 86.0 92 .0 97.0 1005  101.0
127 101.8 100.3 95.4 85.9 79.0 76.6 76.6 79.0 83.0 88.9 93.9 97.3 97.8
227 103.5 103.0 97.2 87.5 79.3 755 741 76.9 80.3 86.1 90.9 94.3 94.8
-35 106.9 107.8 98.9 88.7 81.9 79.2 73.0 75.2 78.7 83.7 88.2 91.0 91.5
Depth -45 110.6 1115 100.6 90.9 84.9 82.0 76.2 77.4 79.9 83.6 87.0 89.2 88.8
Below -60 175 118.3 106.5 97.2 91.4 85.9 84.2 84.5 85.6 88.1 90.3 91.1 89.9
Reference -75 125.8 126.6 114.1 1054  100.6 96.1 94.5 95.1 95.4 96.1 96.4 97.0 97.3
Plane -85 132.0 132.8 119.5 111.1 1076 1029  102.6  103.2 103.5 104.0 104.3 1049  105.2
(mm) -90 135.3 136.0 121.4 1134 1063 1065 106.8  107.3 107.6 108.2 108.4  109.0  109.3
-96.5 139.7 140.4 125.0 110.8 111.8 112.1 1123 1129 113.1 113.6 113.9 1144 1147
-106 146.4 147.1 119.0 119.2 1201 1204 1206  121.1 121.3 121.8 1221 1226 1228
-136 146.1 146.1 146.3 1465  147.3 1475 1477 1481 148.3 148.7 1489 1493 1495

Distance from reference plane to top of headform: 102.5 mm
Depth to basic plane: -27.5 mm
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