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Introduction 

This report describes the size J head form prototype in semi rigid urethane 

for shock absorption and penetration tests, with falling headform/helmet 

assembly off board and with DTS SLICE NANO data acquisition system 

and the following sensors: 

Prototype V1: 

 

• NAP 6aω  (Nine accelerometer array package – method to obtain 6DOF   

  head kinematics using 3-2-2-2 nine accelerometers configuration) 

 

Prototype V2 

 

• Coplanar 6aω  Six accelerometers + three ARS configuration. 

 

• TOTAL  9 channels 
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BS EN 960:2006 Design Requirements 

BS EN 960:2006 design requirements (section 3.1.1): 

The headforms shall be made of metal and, together with any means for their support, shall exhibit no 

resonance below a frequency of 2000 Hz. 

Full headforms hall have the following characteristics: 

a) The centre of gravity shall be located within a 10 mm radius point G on the central vertical axis; 

b) A facility for attaching an accelerometer shall be incorporated such that, with the headform in any 

angular orientation, the respective sensitive axes of the accelerometer shall pass within 10 mm of 

point G; 

c) The appropriate mass, if specified in Table 1. 

Three-quarter headforms shall have the following characteristics: 

i) The centre of gravity shall be located within a 10 mm radius of point A on the central vertical axis; 

ii) A facility for attaching an accelerometer shall be incorporated within the headform or its means of 

support, such that, with the headform in any angular orientation, the respective sensitive axes of the 

accelerometer shall pass within 10 mm of point A. 
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Modifications to the Requirements 

Modifications to the BS EN 960:2006 design requirements (section 3.1.1) within the current design: 

 

a) Material used FD-70 semi rigid urethane; 

b) Centre of gravity reference location according to HIII 5
th
 drawing package. 

c) Mass equation taken from Tom Connor’s technical paper. 

Mass (kg)=0.23C(cm) – 9.3 

Where C is the head circumference in cm. 

Mass tolerance unknown 
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Data Provided 
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Data Provided 
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Design Process 

Design process of the headform 

 

LEFT VIEW 

 

TOP VIEW 

 

ISOMETRIC VIEW 
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CELLBOND ATD Prototype 

Headform jaws modified to a smother shape  

 

Mass = 4899.82 grams 

 

Centre of mass: (millimetres) 

     X = 0.00 

     Y = -12.66 

     Z = -3.65 

 

MOI (kg cm²)  

     Ixx = 160.24 

     Iyy = 230.77 

     Izz = 271.69 

BS EN960:2006 Standard BS EN960:2006 Modified 

Mass =  4875.30 grams 

 

Centre of mass: (millimetres) 

     X = 0.00 

     Y = -12.60 

     Z = -3.68 

 

MOI (kg cm²)  

     Ixx = 158.17 

     Iyy = 229.53 

     Izz = 269.40 
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CELLBOND ATD Prototype – Off board 

Material: FD-70  

 

Density: 1170 kg/m³      

Off board versions 

 

The following pages show the off board NAP and Coplanar 6aω versions of the size J PU  

headform.  
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Off board - NAP 6aω scheme 

¹Mass = 3913.17 grams 

 

Centre of mass: (millimetres) 

     X = - 0.18 

     Y = 0.94 

     Z = - 0.08 

 

MOI (kg cm²)  

     Ixx = 114.63 

     Iyy = 182.00 

     Izz = 199.58 

57.5 size CELLBOND Headform 

Base Plate 

M6 x 16 SHCS 

Ballast Weight 

Nine Acc. Configuration 

Handle + Strain Release 

Hook Holder 

M6 x 20 SHCS 

M5 x 30 SHCS 

M5 x 16 SHCS 

¹ Target Mass 3925 grams, tolerance unknown. 
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Off board - COPLANAR 6aω scheme 

¹Mass = 3940.79 grams 

 

Centre of mass: (millimetres) 

     X = - 0.09 

     Y = 1.16 

     Z = - 0.13 

 

MOI (kg cm²)  

     Ixx = 114.68 

     Iyy = 182.31 

     Izz = 199.58 

57.5 size CELLBOND Headform 

Base Plate 

Ballast Weight 

Coplanar Configuration 

Handle + Strain Release 

Hook Holder 

M5 x 16 SHCS 

M5 x 30 SHCS 

M5 x 16 SHCS 

M6 x 16 SHCS 

1 x Coplanar Mounting Block 

 

3 x 7264B Accelerometer 

 

1 x 6DX Pro Accelerometer 

¹ Target Mass 3925 grams, tolerance unknown. 
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On board - COPLANAR 6aω scheme 

Material: FD-70  

 

Density: 1170 kg/m³      

On board version – Coplanar 6aω scheme 

 

The following pages show the installed positions of the DAS components and details of the 

connecting leads and plugs to the sensors.  
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On board - COPLANAR 6aω CONFIGURATION 

¹Mass = 3944.51 grams 

 

Centre of mass: (millimetres) 

     X = - 0.30 

     Y = 0.86 

     Z = 0.51 

 

MOI (kg cm²)  

     Ixx = 116.23 

     Iyy = 182.82 

     Izz = 203.46 

1 x Coplanar Mounting Block 

 

3 x 7264B Accelerometer 

 

1 x 6DX Pro Accelerometer 

 

1 x DTS Battery Slice (Nano) 

 

1 x DTS Base Slice (Nano) 

 

2 x 16 pin DTS Bridge Slice (Nano) 

 

1 x 7 pin DTS Bridge Sline (Nano) 

 

Total = 9 channels 

¹ Target Mass 3925 grams, tolerance unknown. 
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Installation Arrangement 

Bridge 1 

1x MCS-16 (10cm) 

 

Bridge 2 

1x MCS-16 (10cm) 

 

Bridge 3 

3x MCS-7 (10cm) 

 

Base (No connection) 

1x MCS-12 (10cm) 

 

Base 

1x MCP-12 (15cm) 

 

1x 6DX PRO 

sensor 

(12cm) 

 

3x 7264B-2000 

accelerometers 

3x MCP-07 (10cm) 

 

 

DTS 9 channels 

Slice stack 
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