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 Phone: 770-725-2724



Report Date:  July 26, 2006



Test Report Number:  R3442



Laboratory Technician:  Robert Roy

Laboratory Supervisor: Mel Cook

Technical Director:  P. David Halstead



Test Type:  Impact attenuation characteristic and  back face deformation comparison of chest protector pads as supplied by test requestor to commercially available batter’s and catchers chest protectors and no pad conditions.  



Reference Documents:

ASTM F 1446 “Standard Test Methods for Equipment and Procedures Used in Evaluating the Performance Characteristics of Protective Headgear”

ASTM F 1937 “Standard Specification for Body Protectors Used in Horse Sports and Horseback Riding”

NOCSAE Doc. 001, “Standard Drop Test Method And Equipment Used In Evaluating The Performance Characteristics Of Protective Headgear” 

NOCSAE Doc. 021, “Standard Projectile Impact Test Method And�PRIVATE �� Equipment Used In Evaluating The Performance Characteristics Of Protective Headgear, Faceguards Or Projectiles”



Deviations From Standards:  There is not a specific standard for these devices, but by combining the concepts of the above referenced standards it is hoped a picture of performance will be gained.  No deviations from standard laboratory practices.













Subject:  Nine chest protector pads as supplied by test requestor in new unused condition, commercially available samples of batter’s and catchers chest protectors. This report describes results obtained from testing performed on the submitted samples noted herein.  









Sample #�Description��ASA-1 through ASA-9�Protector pads supplied by All Sports Armour��BCP-1�Batter’s Chest Protector, currently available on the market��CCP-1�Catcher’s Chest Protector, currently available on the market��CCP-2�Catcher’s Chest Protector, currently available on the market��





Test Description:  To compare the impact attenuation characteristics of the chest protectors, two types of impact tests were performed.  One test utilized monorail drop test apparatus as specified in ASTM F 1446.  Each sample was placed on a flat steel anvil and impacted with a spherical impactor weighing 5.0 kg.  The resultant peak acceleration, velocity of the impactor prior to impact and drop height was noted and recorded for each impact.  See table 1 for a summary of the test results.

The second test utilized a NOCSAE test apparatus as specified in NOCSAE Doc. 001.  A NOCSAE headform serial number RMS-011 was instrumented with a PCB triaxial accelerometer serial number 65327-28-30 and calibrated following the procedure outlined in NOCSAE Doc. 001.  Severity Index and Peak “g” data was recorded using a KME series 200 analyzer serial number 227.   Each chest protector was attached to the right side of the NOCSAE headform and impacted with a new major league baseball at a target velocity of 60 MPH.   The Severity Index, Peak “g” and impact velocity was recorded for each impact in table 2 below.

Deformation characteristics of the chest protectors were measured by preparing clay backing material in accordance with ASTM F 1937.  Each protector was placed on the clay backing material and impacted with a major league baseball at a target velocity of 60 MPH.  The deformation was measured after each impact and recorded in table 3 below.	















































Test Results: 

 Table 1 - Spherical Impactor Summary

Sample #�Impact #�Drop Height

(m)�Impact Velocity (m/s)�Peak G��No Protector�1�0.270�2.30�>500��ASA-1�1�0.270�2.31�260��ASA-1�2�0.270�2.29�347��BCP-1�1�0.270�2.30�244��BCP-1�2�0.270�2.31�305��CCP-1�1�0.270�2.29�124��CCP-1�2�0.270�2.30�236��CCP-1�3�0.270�2.29�277��CCP-2�1�0.270�2.31�336��No Protector�1�0.214�2.05�>500��ASA-2�1�0.214�2.06�206��ASA-2�2�0.214�2.05�273��ASA-2�3�0.214�2.05�280��ASA-3�1�0.214�2.05�208��ASA-3�2�0.214�2.05�299��ASA-3�3�0.214�2.05�297��BCP-1�1�0.214�2.06�146��BCP-1�2�0.214�2.07�196��BCP-1�3�0.214�2.05�205��CCP-1�1�0.214�2.05�63��CCP-1�2�0.214�2.04�107��CCP-1�3�0.214�2.07�130��CCP-2�1�0.214�2.03�140��CCP-2�2�0.214�2.05�219��CCP-2�3�0.214�2.04�258��









Table 2 – NOCSAE Headform Impact Summary

Sample #�Impact #�Impact Velocity (MPH)�Severity Index�Peak G��Barehead�1�62.19�1324�308��ASA-4�1�59.67�697�237��ASA-5�1�58.42�636�225��ASA-6�1�61.68�691�239��BCP-1�1�57.97�579�219��CCP-1�1�56.11�391�192��CCP-2�1�57.56�529�215��











Table 3 – Deformation Summary

Sample #�Impact #�Impact Velocity (MPH)�Deformation (mm)��Barehead�1�61.61�15.22��ASA-4�1�63.37�5.99��ASA-5�1�61.48�5.28��ASA-6�1�61.12�5.30��BCP-1�1�62.36�9.52��CCP-1�1�65.42�9.58��CCP-2�1�65.71�6.55��
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