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What i1s harmonization?

In general:
» Bringing or coming into agreement

» Causing (two or more things) to be
combined or to go together in a
pleasing or effective way

» Being in consonance or accord

» Playing in harmony




What i1s harmonization?

In standards:

* Process whereby differing
standards are examined by
stakeholders with the intent
of identifying commonalities
and differences and
converging on an agreed
upon standard




Why harmonize standards?

Some reasons to harmonize include:
» Reduce differences in methods and requirements
» Simplify process of meeting requirements

» Reduce costs of compliance

» Reduce complexity of testing, inspecting, and auditing

» Remove or reduce barriers to trade




Harmonization of Body Armor Standards:
Partners

3 United States (U.S.) Federal Agency Partners:

Army Program Executive Office - Soldier (U.S.
Department of Defense)

National Institute of Justice (U.S. Department of
Justice)

National Institute of Standards and Technology

National Institute of

Standards and Technology | (U.S. Department of Commerce)

U.S. Department of Commerce




Harmonization of Body Armor Standards:

Overview

» Body armor has effectively protected US law enforcement
officers & soldiers for decades

Hard armor
plates for rifle
protection

Soft armor for
handgun
protection

Photo: www.usarmor.com



Harmonization of Body Armor Standards:

Overview
» Law enforcement officer gunfire deaths?:

» 1970’s: Average of 127 shot and killed each year
Reduction in gunfire

» 2008 - 2017: Average of ~52 shot/killed each year deaths attributed to
body armor & improved

» 2018: 31 as of June 19 trauma care

» Standards and test methods are vital to ensuring
protection afforded by body armor

1 Source: National LEO Memorial Fund,
http://www.nleomf.org/facts/officer-fatalities-data/causes.html



http://www.nleomf.org/facts/officer-fatalities-data/causes.html

Harmonization of Body Armor Standards:
Overview

Performance Requirements

Resistance to complete Limited behind-armor
penetration by a projectile blunt force trauma
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Harmonization of Body Armor Standards:
Overview

Resultant Behind-armor
Backface Deformation

Test Item on Clay Backing




Harmonization of Body Armor Standards:
Starting Point

Overlap
in
Methods




Harmonization of Body Armor Standards:
Starting Point

» Multiple methods for assessing same characteristics or
requirements

» Questions from oversight bodies, including the U.S. Dept.
of Defense Inspector General, Government
Accountability Office, and National Research Council

» Multiple methods can lead to:
» Different test results
» Increased testing costs
» Increased likelihood for error

» Increased questions from stakeholders



Harmonization of Body Armor Standards:
Starting Point

» Examples of multiple method issues:
» Clay backing preparation and verification
» Pre-conditioning of test items

» Methodology for measurement of backface
deformation

» Ballistic test range configuration



Presenter
Presentation Notes
NIJ and the U.S. Army both use clay backing; however, they have been using different methods, equipment, and requirements for verifying that the clay was properly prepared and ready for use. Moving forward, both agencies will use the same ASTM method.
In temperature pre-conditioning, it was found that some laboratories changed from hot to cold temperatures by moving the test items from a heated chamber to a cooled chamber; other laboratories changed by using a chamber that ramped temperature from hot to cold.  The difference in cost is tremendous plus the effects on the test items are not the same.
Laboratories use different instruments having different characteristics for making the measurement.  They also use different steps in the process.  Both of these lead to different results.


Harmonization of Body Armor Standards:

Activities

» Understand and assess current methods in use

» Harmonize methods, where possible

/ Test Threats

* Test Item Requirements

e Performance Requirements
Standard Terminology for Body Armor
Clay Block Backing Material Specification
Test Range Configuration
Hard Armor Pre-Conditioning Procedures
Soft Armor Pre-Conditioning Procedures
Backface Deformation Measurement

Procedure for Clay Build Up Behind
Nonplanar Soft Armor for Females
Procedure for Clay Build Up Behind Hard
Armor Plates

V50 Ballistic Limit Test
Perforation-Backface Deformation Test
Projectile Velocity Measurement
Labeling Specifications
Workmanship Requirements
Carrier Specifications




Harmonization of Body Armor Standards:
ACt i Vi ti eS Standards, Test Methods and

/ Procedures, and Practices

Appropriate for Harmonization
Standard Terminology for Body Armor
Clay Block Backing Material Specification

Maintained NIJ & US Test Range Configuration

Army unique documents
Hard Armor Conditioning Procedures

Backface Deformation Measurement

Test Threats
Procedure for Clay Build Up Behind *_

Test Item Requirements Nonplanar Soft Armor for Females

Performance Requirements Procedure for Clay Build Up Behind Hard
Armor Plates

\_ V50 Ballistic Limit Test

Perforation-Backface Deformation Test
Projectile Velocity Measurement
Labeling Specification

Workmanship Requirements

\ Carrier Specification /




Harmonization of Body Armor Standards:
Benefits

» Involvement of all stakeholders via consensus
process in ASTM International

» Standard terminology - speak same language

» Increased quality of testing with decreased costs
» Reduced number of ways of doing things

» Manageable suite of standards

» Predictable revision cycle



Presenter
Presentation Notes
Working through a private-sector standards development organisation has provided an open forum for stakeholder discussions, ensuring a balance of interests, due process, and an appeals process, all of which lead to buy-in from the community.  Previously, NIJ and U.S. Army standards were developed by a closed group of invited experts, inadvertently excluding the expertise of many other stakeholders.  This is the first time that all stakeholders, including manufacturers, have been invited to the table to participate in the development of standards for NIJ and the U.S. Army.  As a result, federal agencies are now able to tap into the collective knowledge of all stakeholders participating in the process, and end users, manufacturers, and test laboratories are benefiting by having an enhanced voice in the standards development process.
Terminology - the community has developed standard terminology, enabling effective communication, shared understanding, and a common approach to talking about issues. Prior to standardising terminology, common body armour terms had multiple and different meanings depending on who was using the term, leading to confusion and impaired communications. 
Increased quality of testing with decreased testing costs because there will now be a limited and manageable suite of standards..
The standards now exist in a process where they will be continually reviewed and updated according to the state of the art of body armour testing and the emerging needs of the end users.  NIJ and U.S. Army standards are not necessarily reviewed or revised within a set time period, whereas ASTM standards follow a five-year cycle and may be revised as often as the stakeholders deem necessary.


Harmonization of Body Armor Standards:
Lessons Learned

» Consensus process can be tedious, but end result is worth
the effort

» Most complicated challenges are relationships, not technical
issues

» Coming to consensus requires learning to listen to and value
different perspectives

» Being committed and engaged from start to finish leads to
greater success


Presenter
Presentation Notes
Many lessons have been learned by those participating in the consensus standards development process, and three key lessons are presented herein.  
The consensus process can be tedious, but the end result is worth the effort.  When the task group began this work, it was generally assumed that harmonisation of body armour standards would be relatively easy and quick given that the procedures and methods are already documented and used on a regular basis.  However, that has not been the experience of the task group.  Discussions over time indicate that ambiguity within the procedures and methods may have led to inconsistencies in performance between different organisations. As an example, discussion of laboratory practices and an inter-laboratory study revealed that each test laboratory performing the U.S. Army method for clay block preparation and verification was performing the method somewhat differently with slightly different results.  It took time to understand and investigate the differences and come to agreement on how things should actually be done.  The process is lengthy, taking many months to years, and requires commitment to persist until the work is complete, but the end product represents the consensus of the body armour community and is much better than what could be accomplished through other means.  
Additionally, the most complicated challenges in this work are not technical but are relational and inter-personal.   Technical challenges are expected because there are complex issues to address that require research and testing, but given the expertise and resources of the task group members, these can be resolved.  It is a more challenging task to bring together individuals whose organisations are competitors in the marketplace and have them lay aside that competition, share their knowledge, and contribute their intellectual capital for the good of the body armour community. The open communications within the task group are facilitating sharing of lessons learned and best practices to the benefit of all involved.  
Finally, coming to consensus requires that individuals learn to listen to and value different perspectives, overcoming the temptation to reject or vote down contrary perspectives.  This is often challenging for experts who have vast knowledge and experience.  Over months of meetings and discussions, the individuals involved began to grasp this concept and have evolved into a team in which the members value each other’s perspectives and understand the consensus process.  



Harmonization of Body Armor Standards:
Lessons Learned

HEY PIG, WE I'M NOT SURE,
SHOULD OPEN WHAT WOULD WE

A RESTAURANT CALL IT?

NO THANKS,
I'D BE COMMITTED

AND YOU'D ONLY
BE INVOLVED/




Harmonization of Body Armor Standards:
Timeline and Future Plans

Expand
harmonization
to other U.S.

Incorporate
new standards
into U.S. Army

and NIJ
documents by

end of 2018

Began process Worked to All standards

in 2013

develop 9 published by
standards early 2018

federal agency
and
international
standards




Wrap Up & Questions
Acknowledgements:
» ASTM International

» U.S. federal agencies, including
laboratories and research centers

» Commercial testing laboratories

» Body armor and material
manufacturers

» Law enforcement officers

» End user stakeholder organizations

Primary Contacts:

= James Zheng, U.S. Army

james.q.zheng2.civ@mail.m

= Debra Stoe, NIJ

debra.stoe@usdoj.gov

= Cassy Robinson, NIST

casandra.robinson@nist.go
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