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Introduction 

 
Welcome to Dallas and the 89th Shock and Vibration Symposium! 

 

Since the first meeting in 1947, the Shock and Vibration Symposium has become the oldest continual forum dealing 

with the response of structures and materials to vibration and shock.  The symposium was created as a mechanism for 

the exchange of information among government agencies concerned with design, analysis, and testing. It now provides 

a valuable opportunity for the technical community in government, private industry, and academia to meet and discuss 

research, practices, developments, and other issues of mutual interest.   

 

The symposium is presented by HI‐TEST Laboratories and The Shock and Vibration Exchange.  The following section 

features our corporate supporters: 
 

 

EVENT  HOST 
 
 
 
 

SILVER LEVEL CORPORATE SUPPORTERS 
 
 
 
 

 
BRONZE LEVEL CORPORATE SUPPORTERS 
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Distribution Statements (all technical sessions have a distribution statement designation): 
 ● Unlimited Distribution A - Approved for public release: distribution unlimited. 
 ● Limited Distribution C - Distribution authorized to U.S. Government Agencies and their contractors ONLY. 
 ● Limited Distribution D - Distribution authorized to Department of Defense and U.S. DoD contractors ONLY. 
 

(AB #) Corresponding page number in Abstract Book (located at back of program). 
SH Short presentation (10 minutes total). 
 Food and Beverage Events 

DAILY OUTLINE & TABLE OF CONTENTS 

REGISTRATION  

Meeting Room: Bogle’s Billiards 

Monday,  

Nov 5 

7AM—6PM 

Tuesday,  

Nov 6 

7AM—6PM 

Wednesday,  

Nov 7 

7AM—6PM 

Thursday,  

Nov 8 

7AM—NOON 

Sunday,  

Nov 4 

8AM—5PM 

EXHIBIT HALL (Reunion Ballroom E‐H) 
(Exhibitors Listed on Pages 30‐37) 

Monday,  

Nov 5 

Setup Noon—6:00PM 

Reception 6:30PM—8:30PM 

Tuesday,  

Nov 6 

Exhibit Hall Open 7:00AM—5:00PM 

Awards Luncheon & 

Speaker 
11:00AM—1:00PM 

Session Break—PM 3:00PM—3:40PM 

Wednesday,  

Nov 7 

Exhibit Hall Open 9:00AM—4:00PM 

Session Break—AM 10:00AM—10:30AM 

Exhibitors’ Luncheon & 

Speaker 
12:05PM—1:15PM 

Raffle / Break 3:15PM—4:00PM 

Dismantle 4:00PM—6:00PM 

INTERNET CAFÉ 
 

 

 

Meeting Room: Reunion Ballroom 

Monday,  

Nov 5 

9AM—8PM 

Tuesday,  

Nov 6 

7AM—8PM 

Wednesday,  

Nov 7 

7AM—8PM 

Thursday,  

Nov 8 

7AM—Noon 

Sunday, 

Nov 4 

9AM—8PM 
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SUNDAY, 

NOVEMBER 4 
TUTORIAL (SPECIAL EDITION) 9:00AM—5:00PM P. 5 
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TUTORIALS 
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P. 6‐8 
 
P. 8 
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TUTORIALS  
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TECHNICAL PAPER SESSIONS & TRAININGS (AFTERNOON) 
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11:00AM—1:00PM 
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P. 9 
 
P. 10‐11 
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WEDNESDAY,  

NOVEMBER 7 

TECHNICAL PAPER SESSIONS & TRAININGS (MORNING) 
 
GENERAL SESSION 2 & EXHIBITORS’ LUNCHEON 
 
TECHNICAL PAPER SESSIONS & TRAININGS (AFTERNOON) 
 
TUTORIALS  
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7:00PM—10:00PM 

P. 16‐19 
 
P. 20 
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P. 24 
 
P. 25 

THURSDAY,  

NOVEMBER 8 

TECHNICAL PAPER SESSIONS & TRAININGS (MORNING) 
 
S&V TAG COMMITTEE MEETING 

8:00AM—12:05PM 
 
1:00PM—2:30PM 

P. 26‐29 
 
P. 29 

DISTRIBUTION STATEMENTS & SYMBOL KEY 



 

 

4 FOOD & BEVERAGE EVENTS 

All Symposium Attendees Welcome at All F&B Events Listed Here 
Guests Welcome at Monday Welcome Reception & Wednesday Evening Social 

 
 

Monday, November 5   
 Reception (w/ Beverages & Heavy Hors d'oeuvres) 6:30pm—8:30pm  Reunion Ballroom (Exhibit Hall) 
 

Tuesday, November 6 
 Continental Breakfast          7:00am—8:30am  Reunion Ballroom (Exhibit Hall) 
 Awards Luncheon         11:00am—1:00pm  Reunion Ballroom (Exhibit Hall) 

 Ice Cream Social    3:00pm—3:40pm  Reunion Ballroom (Exhibit Hall) 
 

Wednesday, November 7 
 Continental Breakfast           7:00am—8:30am  Reunion Ballroom (Exhibit Hall) 
 Exhibitors’ Luncheon    12:05pm—1:15pm  Reunion Ballroom (Exhibit Hall) 
 Symposium Social/Dinner           7:00pm—10:00pm  Dallas World Aquarium 
 

Thursday, November 8 
 Continental Breakfast          7:00am—8:30am  Reunion Foyer 

General Session 1:  Symposium Awards Luncheon w/ Keynote Speaker 

Tuesday, Nov. 6 •  11:00am—1:00pm  •  Reunion Ballroom (Exhibit Hall) 

Welcome Reception 

Monday, Nov. 5  •  6:30pm—8:30pm  •  Reunion Ballroom (Exhibit Hall)  

Beverages and Heavy Hors d'oeuvres 

General Session 2:  Exhibitors’ Luncheon w/ Elias Klein Speaker 

Wednesday, Nov. 7 •  12:05pm—1:15pm  •  Reunion Ballroom (Exhibit Hall) 

Sponsored by:  89th Shock & Vibration Symposium Exhibitors 

Symposium Social/Dinner at Dallas World Aquarium 
Wednesday, Nov. 7 •  7:00pm—10:00pm 

Hosted by:  National Technical Systems, PCB Piezotronics, & HI-TEST Laboratories 



 

 

5 SUNDAY (NOVEMBER 4) 

 SPECIAL TUTORIAL OFFERING /  9:00am-5:00pm 
~ ADDITIONAL FEES APPLY TO ATTEND ~ 

MIL-DTL-901E Shock Training                                                                                                                                            Meeting Room: Pegasus B 
Mr. Kurt Hartsough & Mr. Domenic Urzillo (NSWC Philadelphia) 
 

MIL-DTL-901E, signed out in June of 2017, replaces MIL-S-901D (1989).  The MIL-DTL-901E is the integration of MIL-S-901D-IC2 and all of the MIL-S-901D 
clarifications letters (2001-2012) and standardization of the Deck Simulating Shock Machine (DSSM) as an approved test platform for shock isolated deck mounted 
equipment.  The full day training will cover, in depth, the new MIL-DTL-901E test requirements, including all of the cost reduction areas critical to a cost effec-
tive shock hardening test program.  In addition, the Navy's shock qualification policy, OPNAVINST 9072.2A (2013) and NAVSEA Tech Pub T9072-AF-PRO-010 
(Shock Hardening of Surface Ships) will be covered.  NAVSEA Tech Pub T9072-AF-PRO-010 (Shock Hardening of Surface Ships) replaces the cancelled 
NAVSEAINST 9072.1A. 
 



 

 

6 MONDAY AM  (NOVEMBER 5) 

TUTORIAL SESSION 1  /  8:00am-11:00am 
~ CHOOSE ONE / ADDITIONAL FEES APPLY TO ATTEND ~ 

MIL-DTL-901E Shock Qualification Testing                                                                                                                 Meeting Room: Reunion A 
Mr. Kurt Hartsough & Mr. Domenic Urzillo (NSWC Philadelphia) 
 

The Naval Surface Warfare Center Carderock Division Philadelphia (NSWCCD-SSES) Code 333 is NAVSEA 05P1's Delegated Approval Authority 
(DAA) for MIL-DTL-901E Surface Ship Shock.  As the DAA, Code 333 engineers are responsible for review and approval of all Government Furnished 
Equipment (GFE) and heavyweight shock tested equipment.  NSWCCD Code 333 will be presenting the requirements for shock qualification testing as 
detailed in MIL-DTL-901E and interpreted by NAVSEA 05P1. Shock testing theory, MIL-DTL-901E shock test devices and facilities, detailed specifica-
tion requirements, cost avoidance and clarification and MIL-DTL-901E IC#2 will be covered. Attendees should include anyone involved in the acquisi-
tion, specification, review and approval of Navy shipboard equipment including PARMs and LCMs and contracting officers, contractors having to deal 
with the Navy and wishing to supply shock qualified equipment to the Navy, Ship Program Managers and Ship Logistic Managers responsible for the 
acquisition & maintenance of shock hardened Navy ships and shock qualification test facilities. 
. 

Introduction to Pyroshock Testing                                                                                                                                Meeting Room: Reunion B 
Dr. Vesta Bateman (Mechanical Shock Consulting) 
 

This course discusses the concepts of Near Field, Mid Field Pyroshock and Far Field Pyroshock and their criteria. Instrumentation used for measurement 
of pyroshock and structural response to pyroshock is described. The development of pyroshock specifications using primarily the Shock Response Spec-
tra is discussed in detail, and various other analysis techniques are presented as well. Simulation techniques for near field, mid field and far field py-
roshock are presented and include both pyrotechnic simulations and mechanical simulations. Examples of actual test specifications and the resulting la-
boratory test configuration and measured results are discussed. In addition, recent problems and issues in the pyroshock community are described and 
analyzed. 
 

Testing Program Generation for Multi-Axis Shaker Vibration Simulation                                                          Meeting Room: Reunion C 
Mr. Zeev Sherf (Consultant) 
 
Part 1 - Several Aspects in  the Preparation of Multi Axes Vibration Testing  Specifications for Airborne Systems under Nonstationary Conditions: 
 

The application of the Multi Axes Multi Shaker Vibration testing technology, the use of which is expanding in the last years, requires the establishment of a 
methodology  for the generation of testing specifications. It is the goal of this presentation to elucidate  the elements  of such a technology. The presentation will 
use simulated data. At the beginning, the generation methods of the data will be presented.  Following, analysis methods of the non stationary data both in the 
frequency and in the time domain will be demonstrated. Next the definition of testing conditions to simulate the non stationary field regime are discussed and 
applied on the simulated data. Both methods in the time and in the frequency domain are presented. Use of  energy considerents in the definition of testing con-
ditions that simulate repetitive non stationary regimes  times are presented.  The software used in the work, based on the OCTAVE package is also described. 
Several summarizing remarks conclude the presentation. 
 
Part 2 - Several Aspects in  the Preparation of Multi Axes Vibration Testing  Specifications for airborne systems –Stationary Flight Conditions: 
 

The Use and Application of the  Multi Axes Vibration Technology that was also included in MIL STD 810G (Method 527) is expanding  slowly but constantly. 
Its implementation requires the handling of several tasks. The assembling of the Vibration System from a set of shakers that simultaneously excite in several 
directions, the attachment of the  tested item to the shakers using an appropriate set of hydro spherical bearings, the operation of an appropriate vibration con-
trol system (hardware and software) that will control the simultaneous excitation work of the shakers and last but not least a methodology for the preparation of 
appropriate multi axes vibration testing specifications. These specifications must enable the generation of a laboratory dynamic regime equivalent to the field 
regime. Equivalence meaning the same regime or the same effects (fatigue damage, energy content). While the preparation of vibration testing specification for 
single or dual shaker single axis tests is clear, the generation of multi shaker, multi axes vibration testing specification requires the clarification of several as-
pects . The goal of this paper is to do this. For its achievement the vibration regime at three location on an airborne store was simulated for different flight con-
ditions (dynamic pressures). Normalized PSDs (rms=1) of the vibrations at each one of the locations were the data  known at the start of the simulation. Also 
regression models of the rms vs dynamic pressure at each one of the location were defined. A set of six dynamic pressures was defined. The corresponding PSDs 
for each dynamic pressure were evaluated and from these PSDs time histories were generated. For each location six time histories. From these time histories 
SDM (Spectral Density Matrices) were evaluated. These matrices serve as the basis of the vibration testing specification's definition. For the testing duration 
definition energy considerations were used, this meaning that the testing has to be applied till the energy accumulated in field is duplicated in the laboratory. 
Following this introduction, the process of the time histories generation from the given PSDs and grms vs dynamic pressure model is described. Next the gener-
ation of SDMs for each dynamic pressure is presented. The use of energy considerations in the definition of the testing duration is described in the following. 
Several summarizing remarks conclude the work. The numerical simulation was performed using the OCTAVE software. 
 



 

 

7 MONDAY PM  (NOVEMBER 5) 

TUTORIAL SESSION 2  /  12:00pm—3:00pm 
~ CHOOSE ONE / ADDITIONAL FEES APPLY TO ATTEND ~ 

MIL-DTL-901E Shock Qualification Testing Extensions                                                                                               Meeting Room: Reunion A 
Mr. Kurt Hartsough & Mr. Domenic Urzillo (NSWC Philadelphia) 
 

The Naval Surface Warfare Center Carderock Division Philadelphia (NSWCCD SSES) Code 333 is NAVSEA 05P1's Delegated Approval Authority (DAA) for MIL
-DTL-901E Surface Ship Shock. As the DAA, Code 333 engineers are responsible for review and approval of all Government Furnished Equipment (GFE) and 
heavyweight shock tested equipment.  NSWCCD Codes 333 will be presenting the requirements for shock qualification extensions as detailed in MIL-DTL-901E 
and interpreted by NAVSEA 05P1. Shock extension specification requirements, MIL-DTL-901E design guidelines and shock design lessons learned will be cov-
ered.  Attendees should include anyone involved in the acquisition, specification, review and approval of Navy shipboard equipment including PARMs and LCMs 
and contracting officers, contractors having to deal with the Navy and wishing to supply shock qualified equipment to the Navy, Ship Program Managers and Ship 
Logistic Managers responsible for the acquisition & maintenance of shock hardened Navy ships and shock qualification test facilities. 
 

A Primer on Vibration Testing and Data Analysis                                                                                                          Meeting Room: Reunion B 
Dr. Luke Martin (NSWC Dahlgren) 
 

This tutorial will give an introduction to vibration testing and will be concept focused.  The tutorial will begin with an understanding of a typical laboratory vibra-
tion test setup, followed by a deeper dive of the fundamental components.  Specifically, a typical single degree of freedom vibration test will be decomposed into 
its pieces: amplifier, shaker, slip table, test item, vibration controller, and reference profiles.  Once the components of the control loop are understood, the tutori-
al will focus on data analysis required by both the vibration controller to conduct a test and by a user who wishes to use measured field data to develop a tailored 
vibration test profile.  Along the way concepts that will be covered are: electrodynamic shakers, servo-hydraulic shakers, single degree of freedom testing, multi-
ple degree of freedom testing, control vs measurement transducers, Miner’s Rule, sinusoidal testing, random testing, mixed mode testing, MIL-STD-167, MIL-
STD-810, need for tailored vibration data, and digital signal processing used for data analysis.  
 

Effective Solutions for Shock and Vibration Control                                                                                                    Meeting Room: Reunion C 
Mr. Alan Klembczyk (Taylor Devices) & Dr. Ed Alexander (HI-TEST Laboratories Consultant) 
 

This presentation provides an outline of various applications and methods for implementing isolation control of dynamic loads and damping within a wide array of 
dynamic systems and structures. Photos, videos, and graphical results are presented of solutions that have been proven effective and reliable in the past. Design 
examples are given and typical applications are reviewed   Additionally, key definitions and useful formulae are presented that will provide the analyst or systems 
engineer with the methods for solving isolation problems within the commercial, military, and aerospace sectors.  A wide range of isolation mounts and systems 
are covered including liquid dampers, elastomer and wire rope isolators, tuned mass dampers, and engineered enclosures. Engineering guidelines are presented for 
the selection and evaluation of isolation control products. Protection of COTS electronic equipment and probable damage levels are reviewed for the preparation 
of design and test specifications. Applications involve shipboard, off-road vehicles and airborne projects. Included also are industrial equipment and seismic control 
of structures and secondary equipment. Field and test data such as MIL-DTL-901E barge test measurements are presented. The use of Shock Response Spectra 
(SRS) for equipment assessment as well as isolator analysis is discussed.  Details and examples of shock and vibration analyses are presented including case studies 
with step by step description of engineering calculations.  The shock and vibration environment and corresponding equipment response is characterized primarily 
in terms of the peak response of a single degree of freedom (SDOF) system.  This includes peak equipment acceleration response given by the SRS (shock response 
spectrum), the peak equipment velocity response given by the PVSS (pseudo-velocity shock spectrum) and the maximum total energy input to the equipment 
given by the energy input spectrum (EIS).  An example is presented where the peak energy input to both linear and nonlinear base excited MDOF (multi-degree of 
freedom) systems is strongly correlated to the SDOF EIS.  Absolute and relative equipment transmissibility to a vibration environment are presented.  Examples of 
the vibration environment are discussed in terms of a power spectral density (PSD) and correlation of a PSD input and the maximum equipment RMS acceleration 
response, based on Miles equation.  Matlab functions for SDOF equipment response based on characteristics of various shock isolators are described where exam-
ple results is correlated to test data. 
 

DDAM 101                                                                                                                                                                                Meeting Room: Pegasus A 
Mr. George D. Hill (Alion Science & Technology) 
 

The U.S. Navy Dynamic Design Analysis Method (DDAM) has been in general use since the early 1960s.  It is a method of estimating peak shock response of 
equipment and outfitting on naval combatants using normal mode theory, originally extended from earthquake analysis methods.  The DDAM requires linear-
elastic model behavior and employs a statistical method of modal superposition yet has persisted to today as the U.S. Navy required method for shock qualification 
by analysis.  This, in spite of the rapid advancement of dynamic transient simulation technology and techniques for representing nonlinearities including material 
plasticity and contact behavior.  The tutorial will address: how the method works, how the shock spectral input values are presented in DDS-072-1, what is the 
role of modal weights and participation factors, why has the method persisted including what are its strengths and also what are its weaknesses.  The tutorial will 
provide a basic understanding of the method, requirements, and procedures to those who expect to be involved in shock analysis and will demystify the procedure 
for many who are current users. 
 

COMMITTEE 

MEETING 
 

1:30pm‐3:30pm 

DTE 022 Meeting: MIMO Recommended Practice Committee                                                  Meeting Room: Pegasus B 
Chair: Dr. Marcos Underwood (Tutuli Enterprises) 
 

Using more than one shaker to test large or unusually shaped objects is becoming an accepted part of the vibration testing industry. As 
interest in simultaneously testing articles in multiple axis increases, the need for guidelines to understand MIMO (multiple input multiple 
output) testing grows more important. Come get up to speed and contribute to our growing database on multi shaker concepts, fixtur-
ing, control, and reporting. 



 

 

MONDAY PM  (NOVEMBER 5) 

Welcome Reception 
Monday, Nov. 5  •  6:30pm—8:30pm 

Reunion Ballroom (Exhibit Hall) 
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TUTORIAL SESSION 3  /  4:00pm—7:00pm 
~ CHOOSE ONE / ADDITIONAL FEES APPLY TO ATTEND ~ 

MIL-DTL-901E Subsidiary Component Shock Testing & Alternate Test Vehicles                                                  Meeting Room: Reunion A 
Mr. Kurt Hartsough & Mr. Domenic Urzillo (NSWC Philadelphia) 
 

The MIL-DTL-901E Subsidiary Component Shock Testing and Alternate Test Vehicles course will cover the following areas: NAVSEA 05P1's current policy for 
testing subsidiary components, description of test environment requirements, examples of recent successful test programs, alternate test vehicle descriptions, 
alternate test vehicle limitations, discussions on shock spectra, Multi-Variable Data Reduction (MDR) and various shock isolation systems. This course is intended 
to give the necessary information to equipment designers and program managers who intend to shock qualify COTS equipment that will require frequent upgrades 
due to obsolescence, equipment upgrades, change in mission, etc. Although not required, it is recommended that those attending this course also attend courses on 
Shock Policy, MIL-DTL-901E testing and particularly MIL-DTL-901E extensions offered by the same instructors (Urzillo and Kurt Hartsough). 
 

Air Blast and Cratering: An Introduction to the ABC’s of Explosion Effects in Air and on Land                      Meeting Room: Reunion B 
Mr. Denis Rickman (USACE—ERDC) 
 

This course introduces the effects of explosions in air and on land. Topics covered include airblast, soil/rock/pavement cratering, and ground shock phenomena 
produced by explosive detonations. There is a little math, but for the most part, the focus is on aspects and principles that are of practical use to those conducting 
(and utilizing) blast-related research. Most researchers in the blast arena have some grasp of explosion effects fundamentals, but very few have a good, broad-based 
understanding of how it all works. The goal is to provide the participants with enough of an understanding that they can appreciate the various explosion phenome-
na and those parameters that affect blast propagation and blast loading of objects in a terrestrial setting.  
 

UNDEX Phenomena and Underwater Bulk Charge Weapon Effects (DISTRO D)                                               Meeting Room: Reunion C 
Mr. Greg Harris (NSWC Indian Head) 
 

This training will provide an overview of underwater explosion (UNDEX) shock wave and bubble phenomena, including the effects of nearby boundaries such as 
the water surface and solid surfaces. This talk provides special emphasis on UNDEX bubble dynamics, bubble pulse loading, and bubble jetting phenomena. The 
procedures used to characterize the UNDEX shock and bubble output of explosives will be discussed. An overview of UNDEX effects on naval structures and 
submerged infrastructure will be given.  
 

The Measurement & Utilization of Valid Shock and Vibration Data                                                                         Meeting Room: Pegasus A 
Dr. Patrick Walter (TCU / PCB Piezotronics) 
 

Significant focus is often provided to applying sophisticated analysis techniques to data resulting from shock and vibration tests. However, inadequate focus is often 
provided to assuring that valid shock and vibration data are acquired in the first place. This tutorial attempts to correct this deficiency. For the instrumentation 
novice it will provide an introduction to shock and vibration measurements, the physics of piezoelectric and silicon based accelerometers, and motion characteriza-
tion.  For the experienced test technician or engineer it will provide additional insight into topics such as optimized measurement system design, accelerometer 
and measurement system calibration, accelerometer mounting effects, analog filtering, data validation, data utilization, and more. For the analyst or designer it 
will pro-vide a series of simple observations and back of the envelope calculations that he/she can make on data to validate its credibility before using it in product 
design. 
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TUTORIAL SESSION 4  /  8:00am—11:00am 
~ CHOOSE ONE / ADDITIONAL FEES APPLY TO ATTEND ~ 

Changes from MIL-S-901D to MIL-DTL-901E Explained                                                                                           Meeting Room: Reunion A 
Mr. Kurt Hartsough & Mr. Domenic Urzillo (NSWC Philadelphia) ~ Mr. Hartsough Presenting 
  

The intent of this tutorial is to cover the changes between MIL-S-901D and MIL-DTL-901E. This tutorial will provide an opportunity to discuss specific 
situations related to shock qualification testing with NAVSEA 05P1’s Delegated Approval Authorities for Surface Ships and Submarines. Areas covered 
include: updated and new definitions, reduce shock test schedules, shock isolation, use of standard and non-standard fixtures, reduced hammer blows, 
reduced multiple operating mode requirements, reduced retesting, Shock Response Frequency (SRF) and more. 
 

MIL-DTL-901E Engineering Topics                                                                                                                                 Meeting Room: Reunion B 
Mr. Domenic Urzillo (NSWC Philadelphia) 
  

MIL-DTL-901E Engineering topics is a follow-on course to the MIL-DTL-901E Test and Extension training courses and is aimed at providing the 
NAVSEA acquisition and engineering communities with a more in-depth review of engineering mathematics routinely used in equipment shock qualifi-
cation. Topics covered include shock spectrum as it relates to MIL-DTL-901E testing, digital data filtering, shock response frequency, shock test fixture 
design fundamentals and FSP deck simulation fixtures. 
 

Application of Engineering Fundamentals in Solving Shock and Vibration Problems                                     Meeting Room: Reunion C 
Mr. Fred Costanzo (Consultant) 
 

This tutorial first presents a brief primer in underwater explosion (UNDEX) fundamentals and shock physics.  Included in this discussion are the features 
of explosive charge detonation, the formation and characterization of the associated shock wave, bulk cavitation effects, gas bubble formation and dy-
namics, surface effects and shock wave refraction characteristics. In addition, analyses of associated measured loading and dynamic response data, as well 
as descriptions of supporting numerical simulations of these events are presented.  Next, simple tools are introduced to assist engineers in benchmarking 
solutions obtained for more complex UNDEX problems.  Presented will be the generation of “bounding” estimates for the global dynamic response of 
surface ship and submarine structures subjected to underwater shock.  Three well documented methodologies are presented, including the Taylor flat 
plate analogy for both air- and water-backed plates, the peak translational velocity (PTV) method, and the application of the conservation of momentum 
principle to estimating the vertical kickoff velocity of floating structures (spar buoy approach).  Derivations of the governing equations associated with 
each of these solution strategies are presented, along with a description of the appropriate ranges of applicability.   
 

Finally, special case studies involving numerical methods applications in shock and vibration problems will be presented.  Specific areas that are dis-
cussed include finite difference approximations, root finding techniques and other numerical solution strategies.  For each area covered, the basic theory 
is briefly described, a shock and vibration application is set up and a solution algorithm is developed and implemented in the form of a Python script.  
Next, a solution is generated and the results are illustrated and discussed. 
 

Quantitative Methods for High-G Electronics Design                                                                                                 Meeting Room: Pegasus B 
Dr. Jacob Dodson & Mr. Matthew Neidigk (AFRL), Dr. Ryan Lowe (Applied Research Associates) 
 

The design of high-g electronics remains more of an art than a science. Ensuring the correct operation of an electronics assembly undergoing dynamic 
loading can be challenging in practice. This tutorial will introduce quantitative methods useful for the design and evaluation of high-g electronics. This 
tutorial will focus on the design of electronics with loadings that result from a sudden change in velocity (velocity shock). In general the presented meth-
ods were developed for applications with accelerations greater than 10,000 g. Emphasis will be placed on the mechanical and thermal aspects of the 
design process. 
 

The tutorial presentation will be Distribution D. Specifics about electrical components and their survivability in laboratory scale testing will be dis-
cussed. Weapon systems, their electrical components, and their high-g performance will not be discussed at the tutorial. A list of attendees will be col-
lected during the presentation. Co-authors can choose to share none, some, or all of their presentation materials with attendees.  

TUESDAY AM  (NOVEMBER 6) 

COMMITTEE 

MEETING 
 

9:00am‐11:00am 

DTE 044 Meeting: Transient Waveform Replication                                                   Meeting Room: Shawnee Trail A/B 
Chair: Mr. Russ Ayres 
 

The DTE-044 Working Group (WG) committee is tasked with creating a "Recommended Practices" (RP) document which will 
describe best practices for running Transient Waveform Replication (TWR) vibration tests on you lab.  How well has your TWR 
test run??  What error criteria are used to measure the acceptability of your test??  What plots and data should be reported??  These 
and other questions will be discussed in the DTE-044 WG committee.  Please join to the DTE-044 Committee meeting and help 
build guidelines and recommendations that will contribute to successful performance of your TWR vibration test.  



 

 
10 General Session 1 incl. Keynote Lecture & Awards Luncheon 

 

11:00am—1:00pm / Reunion Ballroom (Exhibit Hall) 
 

11:00am—11:05am Call to Order 
   by: Mr. Drew Perkins (SAVE / HI-TEST Laboratories) 

11:05am—11:10am Keynote Lecturer Introduction 
   presented by: Mr. Fred Costanzo (Consultant) 

11:10am—11:50am Keynote Lecture -  Mr. Michael Riley (The Columbia Group) 

11:50am—12:20pm Buffet Lunch 

12:20pm—12:40pm Lifetime Achievement Award Presentation 
   presented to Mr. Dave Ingler by Mr. Laurence O’Neill (Brach Head, Code 663, NSWC Carderock) 

12:40pm—12:50pm Henry Pusey Best Paper Award Presentation 
   “Using Temporal Moments to Detect Interactions during Simultaneous Shock Testing of Multiple Components” 
   presented to: Dr. Carl Sisemore, Dr. Vit Babuška, & Mr. Jason Booher 
__________________________________________________________________________________________________________________________ 
Keynote Lecturer Bio (Mr. Michael Riley) 
 

Mr. Riley has served the U.S. Navy for 50 years as a research engineer, naval officer, supervisor, senior executive, and RDT&E consultant on shock 
effects and marine structural dynamics. He attended 14 S&V Symposia from 1984 to 2004 and served on the S&V TAG from 1991 to 2003. He has 
authored or co-authored 95 government reports and professional society papers on the subject, and he has participated with shock working groups in 
Canada, Germany, the Netherlands, the United Kingdom, and Australia. He also achieved the rank of Captain as an Engineering Duty Officer with 
30 years of service in the U.S. Naval Reserves. His educational background includes an Executive Leadership Certificate from the John F. Kennedy 
School of Government at Harvard University (2003); M.S. degree in Systems Engineering and Engineering Management, George Washington Uni-
versity (2004); M.S. degree in Engineering Mechanics, Old Dominion University (1978); Ensign, Naval Officer Candidate School (1972); B.S. de-
gree in Engineering Mechanics, Virginia Polytechnic Institute and State University (1971).  
 

Mr. Riley began his career with the Underwater Explosions Research Division (UERD) of the David Taylor Research and Development Center 
(now Naval Surface Warfare Center Carderock Division) as a cooperative education student in 1967. After graduation in 1971, he completed 5-years 
active duty, including teaching classical physics and reactor principles at the Naval Nuclear Power School, Bainbridge, MD. He then returned to 
UERD in 1976 and over the next 24 years served as a junior engineer, project leader, Applied Mechanics Branch Head, and in 1997 UERD Division 
Head. UERD’s three technical branches were focused on improving the ability of surface ships and submarines to resist the damaging shock effects 
of underwater explosions. Mr. Riley participated in and analyzed data from numerous UNDEX tests, including scale-model and full-scale sections 
of cylindrical structures, full-scale ship sections, and numerous at-sea ship shock trails. He was Deputy Trials Director for the USS THEODORE 
ROOSEVELT CVN-71 Shock Trials in 1989.  
 

In 2000 Mr. Riley was selected to be the Department Head of the Survivability and Weapons Effects Department at NSWC Carderock. He led the 
Department’s six engineering branches in RDT&E initiatives to improve the survivability of U.S. Navy ships and submarines across a broad range of 
weapons effects and structural integrity disciplines, including air blast, underwater explosions, fragmentation effects, and shaped charges 
 

In 2003 Mr. Riley was promoted to the Senior Executive Service as the Executive Director for Ship Survivability and Structural Integrity, SEA 05P, 
at Naval Sea Systems Command in Washington, D.C. The Directorate’s responsibilities included the full spectrum of research, development, test, 
engineering, and naval architecture responsibilities for all in-service fleet ships and submarines, new acquisition designs, and future capabilities. He 
led five divisions: Surface Ship Structural Integrity, Submarine Structural Integrity, Ship Survivability, Damage Control and Firefighting, and 
Chemical and Biological Defense. 
 

(continued  next page) 
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General Session 1 incl. Keynote Lecture & Awards Luncheon (cont.) 
 

11:00am—1:00pm / Reunion Ballroom (Exhibit Hall) 
 

 
 
(continued from Riley bio) 
After his retirement from federal service in 2006, Mr. Riley joined The Columbia Group (TCG) in 2007 as a research consultant supporting the 
Naval Surface Warfare Center Carderock Division Detachment Norfolk, Combatant Craft Division (CCD). He led the development and execution 
of three rapid technology transition projects supporting high-speed craft operations, and he is the co-founder and currently the research lead for the 
Craft Motion Mechanics and Wave Slam Phenomenology Program. The research focuses on the cause-and-effect physical relationships between 
individual wave impact loads and subsequent shock effects on craft structure, equipment, and human comfort and performance.  
 
 
Lifetime Achievement Award Winner 
 

Mr. David Ingler 
 
Mr. David (Dave) Ingler spent a career developing new and improved data acquisition and processing procedures that have greatly improved the quality of test 
data and the types of measurements available to the survivability community. These improved procedures and developments include a methodology for providing 
stable integration of long duration velocity and acceleration time histories, a state-of-the art and NIST traceable calibration system for sensors and data recorders, 
new transducers and data acquisition software that have enhanced the capabilities of shock and survivability analysts, and a sensor installation technique that allows 
for accurate measurements of glass/epoxy composite structures during and UNDEX event.  Dave’s persistence and commitment to quality was instrumental in 
the advancement of data recorder technology that utilizes advanced digital technology which greatly improved underwater explosion test data quality.  All of these 
contributions have greatly improved the quality of the test data the types of measurements and the types of measurements available to the survivability communi-
ty. His work will continue enabling analysts and Navy programs to have greater insight when evaluating the damaging effects of UNDEX across the breadth of 
Navy platforms.    
 
Plaque Inscription:  “Mr. David Ingler devoted a career to developing and improving dynamic measurement techniques, leading vital testing and instrumentation 
projects, and fostering a high standard of excellence in those he mentored.  Dave’s devotion to his field directly resulted in advances in the Navy’s understanding 
of ship and equipment responses to weapons effects that will facilitate improvements in survivability for years to come.” 
 
 

Henry Pusey Best Paper Award Winner (presented for best paper at previous symposium) 
 

“Using Temporal Moments to Detect Interactions during Simultaneous Shock Testing of Multiple Components” 
by Dr. Carl Sisemore, Dr. Vit Babuška, & Mr. Jason Booher (Sandia National Laboratories) 

 

Abstract:  Small components are often tested in groups with several components mounted to a common test fixture and tested simultaneously. This test method is 
frequently used to reduce the time spent in the test laboratory. There is an inherent problem testing multiple identical components simultaneously since the over-
all fixture-component system will possess a number of closely spaced vibration modes. This is a direct result of the components all having nearly identical mass 
and stiffness. The ramifications of this is that the shock applied to the fixture may not be evenly distributed to all components, resulting in some being tested more 
severely than others. This is possible even with a well-designed fixture. This paper presents a novel application of temporal moments for detecting and quantifying 
the interaction between multiple components from a single shock test. The paper also presents a series of experimental results showing how the temporal mo-
ments shift as damage progresses through the multi-component system.  
 
 
 



 

 
 SESSION 1 

Shock, Vibration, & Acoustic Testing 
1:00pm-3:00pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Justin Caruana (Cardinal Engineering) 
Mr. Russ Ayres (Spectral Dynamics) 

 

SESSION 2 
UNDEX Test Applications 
1:00pm-3:00pm / Limited Dist. D 

 
Chair(s): 

Mr. Adam Goldberg (NSWC Indian Head) 
Mr. Bradley Klenow (NSWC Carderock) 

SESSION 3 
Packaging of High G Electronics:  

Perspective on Potting and Its Alternatives 
1:00pm-2:35pm / Limited Dist. D 

 
Chair(s): 

Dr. Aisha Haynes (US Army ARDEC) 

 All Presenters and Chairs (for Nov. 6) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Pegasus B Meeting Room: Pegasus A 

1:00 Design of a Resonant Plate Shock Test for 

Simultaneous Multi‐Axis Excitation (AB 1) 
 

Mr. Ron Hopkins & Dr. Carl Sisemore (Sandia 

National Laboratories) 

Multi‐Cycle UNDEX Bubble Dynamics and 

Loading: Overview of Test Program (AB 3) 
 

Mr. Gregory Harris (NSWC Indian Head) 

The Prediction of the Impact Behavior of 3‐D 

Printed Supports as an Alternative Electronics 

Packaging Method (AB 5) 
 

Dr. Catherine Florio, Mr. Lyonel Reinhardt, & 

Dr. Jennifer Cordes (US Army ARDEC) 

1:25 Shock and Vibration Qualification of a Trans‐

parent Armor Window based on MIL‐S‐901D 

and MIL‐STD‐167‐1A Test Methods (AB 1) 
 

Mr. Leonardo Torres, Mr. Daniel Coleman, & 

Mr. Joseph Abraham (Karagozian & Case) 

Multi‐Cycle UNDEX Bubble Dynamics and 

Loading: DYSMAS Enhancements (AB 4) 
 

Dr. Georges Chahine (Dynaflow, Inc.), Dr. Tom 

McGrath (NSWC Indian Head) 

Experimental Techniques to Characterize 

Potting Materials Under Confinement at High 

Strain Rate (AB 5) 
 

Mr. Brett Sanborn & Mr. Bo Song (Sandia Na‐

tional Laboratories), Dr. Aisha Haynes & Mr. 

Christopher Macrae (US Army ARDEC) 

1:50 A Better Approach to Deriving Shock Envi‐

ronments and Testing (AB 2) 
 

Dr. Pat Grosserode (Northrop Grumman Inno‐

vation Systems) 

Multi‐Cycle UNDEX Bubble Dynamics and 

Loading: DYSMAS Validation Examples (AB 

4) 
 

Mr. Chao‐Tsung Hsiao (Dynaflow, Inc.)  

Dynamic Confinement Response of Unfilled 

and GMB‐Filled Epon 828 and Temperature 

Effect (AB 6) 
 

Mr. Bo Song & Mr. Brett Sanborn (Sandia Na‐

tional Laboratories), Dr. Aisha Haynes & Mr. 

Christopher Macrae (US Army ARDEC) 

2:15 Shock Strains Induced by Flight and Test (AB 

2) 
 

Mr. Scott Rowland (Northrop Grumman Inno‐

vation Systems) 

Overview of Hydrobulge Test Programs for 

Hydrocode Verification and Validation (AB 4) 
 

Mr. Gregory Harris (NSWC Indian Head) 

Optimized Potting Solutions for High G Elec‐

tronics: A Case Study (AB 6) 
 

Dr. Aisha Haynes, Dr. Catherine Florio, Dr. 

Jennifer Cordes, & Ms. Melissa Jablonski (US 

Army ARDEC) 

2:40 Applications of Digital Adaptive Control to 

High Level Acoustic Testing (AB 2) 
 

Dr. Marcos A. Underwood (Tu’tuli Enterprises) 

Characterization of Bulk Charge Underwater 

Explosion (AB 4) 
 

Mr. Kent Rye (NSWC Carderock), Mr. Gregory 

Harris (NSWC Indian Head) 

 

TUESDAY PM (NOVEMBER 6) 12 

Ice Cream Social 
 

3:00PM - 3:40PM 
 

REUNION BALLROOM (EXHIBIT HALL) 
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 SESSION 4 
Air & Buried Blast 

1:00pm-2:35pm / Limited Dist. D 
2:40pm-3:00pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Roosevelt Davis (Air Force Research Laboratory) 
Mr. Ernie Staubs (Air Force Research Laboratory) 

VENDOR SESSION A 
Product and/or Service Overviews, Product  

Demos,  & New Developments & Technologies 
1:00pm-3:00pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Michael Quzor (iX Cameras) 
 

TRAINING I 
Introduction to UERDTools 
1:00pm-3:00pm / Limited Dist. C 

 

 All Presenters and Chairs (for Nov. 6) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Moreno A/B Meeting Room: Reunion A Meeting Room: Reunion C 

1:00 Cumulative Damage Assessment Model for 

RC Bunkers in Multi‐strike Scenarios (AB 7) 
 

Dr. George M. Lloyd, Mr. Ryan Schnalzer, & 

Dr. Wije Wathugala (ACTA Inc.), Mr. Joe 

Magallanes & Mr. Shengrui Lan (Karagozian & 

Case Inc.) 

Dynamic Data Acquisition and Vibration 

Control with Crystal Instruments (AB 9) 
 

Mr. Darren Fraser, Mr. Ali Farrokhian, & Mr. 

Trevor Ergas (Crystal Instruments) 

1:25 Modeling of Secondary Debris Phenomenolo‐

gy with a Radiation Heat Transfer Analogy 

(AB 7) 
 

Dr. George M. Lloyd, Dr. Wije Wathugala, & 

Dr. Li Cao (ACTA Inc.), Mr. Joe Magallanes & 

Mr. Joseph Abraham (Karagozian & Case Inc.), 

Mr. Randy Anderson (Cobia Research) 

1:50 Predicting Secondary Debris and Blast from 

Buried Explosions using Numerical Simula‐

tions (AB 8) 
 

Dr. Wije Wathugala, Dr. Wenshui Gan, and Mr. 

Hugh Morgan (ACTA Inc.) 

2:15 Research into Secondary Debris and its Poten‐

tially Damaging Effects on Personnel, Infra‐

structure, and Equipment (AB 8) 
 

Mr. Ernie Staubs (Air Force Research Laborato‐

ry)  

2:40 The Effect of Charge Diameter to Ratio on 

Transferred Shallow Buried Blast Impulse 

(AB 9) 
 

Dr. John Reinecke, Mr. Mzwandile Mokalane, & 

Ms. Rayeesa Ahmed (Council for Scientific and 

Industrial Research), Dr. Ian Horsfall (Cranfield 

Defence, Cranfield University) 

Introduction to UERDTools 

 

1:00pm—3:00pm 

Mr. Brian Lang (NSWC Carderock / UERD) 

 

The UERDTools program is a collection of data 

processing and analysis routines integrated into 

a single package to provide a comprehensive 

tool for on‐site data analysis. The real‐time 

analysis of acquired test data necessitates a 

convenient, easy to use package for data pro‐

cessing, plotting, and manipulation routines to 

support rapid assessment and interpretation of 

measured test results. This suite of data analy‐

sis routines is designed to help standardize the 

way Navy shock programs analyze and process 

data. It also facilitates ease of generation of 

comparison plots of both measured and com‐

puted results in support of analytical correla‐

tions studies. This paper summarizes the 

UERDTools suite of programs, illustrates its 

basic features (including curve comparisons), 

and describes the built in user‐defined macro 

capability. Details of the development, architec‐

ture, and resident analysis modules are out‐

lined. 

Measurement Innovations (AB 9) 
 

Mr. Dave Carter & Mr. Steve Ross 

(DEWESOFT) 

Mechanically & Electrically Filtered Triaxial 

Accelerometer (AB 10) 
 

Mr. Kevin Westhora (Dytran) 

Key Things to Consider when Evaluating a 

High‐Speed Camera (AB 10) 
 

Mr. Michael Quzor (iX Cameras) 

IMV’s Smart ECO‐Amplifiers Provide an Au‐

tomatic Energy‐saving Function for Reduced 

Operational Costs across All Force Ranges (AB 

10) 
 

Mr. Andy Cogbill (IMV America, Inc.) 

Ice Cream Social 
 

3:00PM - 3:40PM 
 

REUNION BALLROOM (EXHIBIT HALL) 



 

 
 SESSION 5 

Shock & Vibration Isolation I 
3:45pm-5:45pm / Unlimited Dist. A 

 
SESSION 6 

Shock Modeling 
5:50pm-6:10pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Alan Klembczyk (Taylor Devices) 
Mr. Robert Sharp (Hutchinson) 

SESSION 7 
Material Behavior I 

3:45pm-6:10pm / Unlimited Dist. A 

 
Chair(s): 

Dr. Peter Vo (Raytheon) 
 

SESSION 8 
Blast to Structures & Vehicles from IEDs & 

Other Explosives 
3:45pm-4:30pm / Limited Dist. D 
4:35pm-6:10pm / Limited Dist. C 

 
Chair(s): 

Mr. Garrett Doles (USACE—ERDC) 
Dr. Gregory Bessette (USACE—ERDC) 

 All Presenters and Chairs (for Nov. 6) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Reunion C Meeting Room: Pegasus B 

3:45 Vision for an Adjustable Shock Mount (AB 

10) 
 

Mr. John Stenard (STEN‐TEK) 

Non‐Destructive Imaging and Residual 

Strength of Composite Materials after Expo‐

sure to Blast Loading (AB 13) 
 

Ms. Monica Black, Dr. James LeBlanc, & Dr. 

Patric Lockhart (NUWC Newport), Dr. Shyamal 

Kishore & Dr. Arun Shukla (URI) 

Air Blast Experiments to Quantify Blast Wave 

and Structure Interaction for Ideal and Home‐

made Explosives (AB 17) 
 

Mr. Garrett Doles, Ms. Alyson Doles, & Dr. T. 

Neil Williams (USACE—ERDC) 

 

4:10 Quest for an Adjustable Shock Mount  (AB 11) 
 

Mr. John Stenard (STEN‐TEK) 

Hybrid Characterization and Design of Elasto‐

meric Materials (AB 14) 
 

Mr. Mehmet Emre Demir & Mr. Akin Dalkilic 

(ASELSAN) 

Solid Surface Debris from Buried Detonation 

(AB 17) 
 

Mr. William Myers, Dr. John Ehrgott, Mr. Ern‐

esto G. Cruz‐Gutierrez, & Mr. Jasiel Y. Ramos‐

Delgado (USACE—ERDC) 

 

4:35 Considerations for Optimizing Structure 

Borne Noise Reduction in the Design of an 

Elastomeric Shock Mount (AB 11) 
 

Mr. Shawn Czerniak, Mr. Neil Donovan, & Mr. 

John Sailhamer (Hutchinson) 

Determination of Johnson‐Cook Material 

Properties from Taylor Impact Testing (AB 14) 

 

Mr. Mehmet Emre Demir (ASELSAN) 

Experimental Techniques to Capture Near‐

Field Airblast Characterization of Unconfined 

Homemade Explosives (AB 18) 
 

Mr. Stephen Turner, Dr. Andreas Frank, Dr. Jay 

Ehrgott, Mr. Donny Guynes, Mr. Sonny John‐

son, Mr. Neill Stephens, Mr. Jim Hall III, Mr. 

Billy Bullock, & Mr. Tom Carriveau (USACE—

ERDC) 

5:00 The Use of Shock Isolation Systems in Small 

High‐Speed Planing Craft for Wave Slam 

Protection (AB 12) 
 

Mr. Michael Riley (The Columbia Group), Mr. 

Brock Aron & Dr. Timothy Coats (NSWCCD, 

Combatant Craft Division) 

The use of Tensile Force in the Solder‐

Electronic Component Interface as a Means to 

Predict Survivability Against Inertial Loads 

(AB 15) 
 

Dr. Catherine Florio, Dr. Jennifer Cordes, Mr. 

Lyonel Reinhardt, & Dr. Aisha Haynes (US 

Army ARDEC) 

Experimental Testing of Small Charges in  

Vehicle‐Borne Improvised Explosive Devices 

(AB 18) 
 

Mr. Daniel Vaughan, Mr. Joshua E. Payne, Mr. 

Jasiel Y. Ramos‐Delgado, Mr. Ernesto G. Cruz‐

Gutierrez, Dr. John Q. Ehrgott, Jr., & Mr. Denis 

D. Rickman (USACE—ERDC) 

5:25 Usage of Larger Wire Rope Isolators (AB 12) 
 

Mr. Claude Prost & Mr. Joshua Partyka (Vibro/

Dynamics) 

Modeling Dynamic Behavior of Expanded 

Polypropylene (EPP) Polymeric Foam Utiliz‐

ing Rate and Temperature Dependent Com‐

pression Test Results (AB 15) 
 

Mr. Eren Koçak, Mr. Kenan Gürses, & Mr. Bü‐

lent Acar (Roketsan Inc.) 

A Fast‐Running Tool for Mapping Loads from 

Wrap‐Around Airblast (AB 19) 
 

Dr. Gregory Bessette & Mr. Micael Edwards 

(USACE—ERDC) 

5:50 Shock Modeling and Shock Generation (AB 

13) 
 

Mr. Zeev Sherf (Consultant) 

Effects of Masonry‐Mortar Bond Strength on 

the Blast Load Response of Masonry Walls 

(AB 16) 
 

Ms. Kelsey Doan, Mr. John Hoemann, Dr. Cath‐

erine Stephens, & Mr. Don Nelson (USACE—

ERDC), Dr. James Davidson  (Auburn Universi‐

ty) 

Analysis of Host Vehicle Fragments from 

Vehicle Borne IED Detonations (AB 19) 
 

Mr. Jasiel Y. Ramos‐Delgado, Mr. Joshua E. 

Payne, Dr. Z. Kyle Crosby, Mr. Ernesto G. Cruz

‐Gutierrez, Dr. John Q. Ehrgott, Jr., & Mr. Denis 

D. Rickman (USACE—ERDC) 
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 SESSION 9 
Navy Enhanced Sierra Mechanics (NESM) I 

3:45pm-6:10pm / Limited Dist. D 

 
Chair(s): 

Mr. Jon Stergiou (NSWC Carderock) 
Mr. Corbin Robeck (Thornton Tomasetti) 

VENDOR SESSION B 
Exhibitor Presentations including: 

Product and/or Service Overviews, Product  
Demos,  & New Developments & Technologies 

3:45pm-5:15pm / Unlimited Dist. A 
 

Chair(s): 
Mr. Bill Gregory (Applied Physical Sciences) 

Ms. Leah Holber (Xcitex) 

TRAINING II 
Structural Dynamics with Octave 

3:45pm-5:15pm / Unlimited Dist. A 
 

SESSION 10 
National Shipbuilding Research Program 

(NSRP) 
5:25pm-6:10pm / Limited Dist. D 

 
Chair(s): 

Mr. Michael Poslusny (Ingalls Shipbuilding) 

 All Presenters and Chairs (for Nov. 6) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Pegasus A Meeting Room: Reunion A Meeting Room: Moreno A/B 

3:45 Navy Enhanced Sierra Mechanics Updates 

(AB 20)  
 

Mr. Jonathan Stergiou, Mr. Raymond DeFrese, 

Dr. John Gilbert, & Mr. Michael Miraglia 

(NSWC Carderock), Mr. Corbin Robeck & Dr. 

Badri Hiriyur (Thornton Tomasetti), Dr. Lynn 

Munday & Dr. Jesse Thomas (Sandia National 

Laboratories) 

Simulating Barge Shock Event Using Non‐

linear, 6 DOF  (AB 22)  
 

Mr. Eric Peiffer & Mr. Mark Downing (ITT 

Enidine) 

4:10 Doan‐Nickel Equation of State Implementa‐

tion (AB 20)  
 

Dr. John Gilbert & Mr. Raymond DeFrese 

(NSWC Carderock), Mr. Corbin Robeck 

(Thornton Tomasetti) 

Protecting Unit Under Test (UUT) During 

Vibration Testing (AB 22)  
 

Mr. Chris Wilcox (m+p International) 

4:35 Air Blast Verification and Validation in NESM 

(AB 20)   
 

Mr. Raymond DeFrese, Dr. John Gilbert, & Mr. 

Michael Miraglia (NSWC Carderock), Mr. 

Corbin Robeck (Thornton Tomasetti) 

Seeing Vibration with VIBVUE™ ‐ A Motion 

Amplification System (AB 22)  
 

Mr. Andy Lerche (Mechanical Solutions, Inc.) 

5:00 NEMO Load Balancer (AB 21)  
 

Dr. Badri Hiriyur (Thornton Tomasetti), Mr. 

Michael Miraglia (NSWC Carderock) 

New Angular Rate Sensor Test Results (AB 

22)  
 

Mr. Ronald Poff—author & Ms. Jennifer Mac‐

Donell—presenter (Meggitt) 

5:25 User‐Defined Material Models in NESM  

~Usage of VUMAT Capability in NESM~ (AB 

21)  
 

Mr. Michael Miraglia, Mr. Raymond DeFrese, & 

Mr. Jonathan Stergiou (NSWC Carderock) 

Numerical Simulation and Testing of Com‐

posite Materials under UNDEX Loading (AB 

22)  
 

Mr. Bill Gregory (Applied Physical Sciences) 

NSRP Standardization of Watertight Closures 

(AB 23)  
 

Mr. Michael Poslusny & Mr. Kyle East (Ingalls 

Shipbuilding)  

5:50 NESM Implementation of DDAM for Sub‐

merged Items (DDAMX): A Formulation for 

Base Excitation and Direct‐Pressure Fluid 

Loading (AB 21)  
 

Mr. Corbin Robeck, Mr. Alex Kelly, & Dr. Jeff 

Cipolla (Thornton Tomasetti), Mr. Jacob Mason 

(NSWC Carderock) 

Video Capture and Motion Analysis Solu‐

tions (AB 22)  
 

Ms. Leah Holber (Xcitex) 

NSRP ASTMF1387 Shock Testing of Mechani‐

cally Attached Fittings (AB 23)  
 

Mr. Michael Poslusny (Ingalls Shipbuilding)  

Structural Dynamics with Octave 

(an Open‐Source Alternative to MatLab) 

 

3:45pm—5:15pm 

Mr. Robert Browning &  

Mr. Gustavo Emmanuelli (USACE—ERDC) 

 
Octave provides a graphical user interface that is 

similar to MatLab and uses a high‐level program‐

ming language that is mostly compatible with 

MatLab, thus enabling many MatLab scripts to be 

run with minimal to no editing. All of this makes 

the program and the language very user‐friendly. In 

addition, Octave is freely redistributable under the 

terms of the GNU General Public License (GPL) as 

published by the Free Software Foundation, so there 

is no cost to use it. 

 

This  session is intended to introduce engineers and 

scientists to Octave with the aim of establishing a 

strong user‐group in the field of structural dynam‐

ics. To that end, examples will be provided that 

cover typical problems encountered in structural 

dynamics. These will be used to introduce the basics 

of the language and demonstrate various techniques 

for visualizing data. Time will be allowed for ques‐

tions and based on the interests of the audience 

more examples may be shown or more time given to 

discussion. 



 

 
 SESSION 11 

Vibration I (w/ MIMO) 
8:00am-10:00am / Unlimited Dist. A 

 
Chair(s): 

Dr. Luke Martin (NSWC Dahlgren) 
 

SESSION 12 
SVS18  - Computational Modeling of Airblast 

on Generic Structures and Vehicles 
8:00am-10:00am / Limited Dist. C 

 
Chair(s): 

Mr. Micael Edwards (USACE—ERDC) 
Dr. Ken Nahshon (NSWC Carderock) 

SESSION 13 
Navy Enhanced Sierra Mechanics (NESM) II 

8:00am-10:00am/ Limited Dist. D 

 
Chair(s): 

Mr. Raymond DeFrese (NSWC Carderock) 
Mr. Brian Lang (NSWC Carderock) 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Pegasus A Meeting Room: Pegasus B 

8:00 Insights into Multiaxial Nonlinear Vibration 

Response of Electronic Assemblies via Study 

of Mechanical Proxy Structures (AB 23)  
 

Prof. Abhijit Dasgupta, Prof. Samuel Massa, 

Prof. Xiao Lin, & Prof. R. Sridharan (University 

of Maryland), Mr. Washington DeLima (Kansas 

City National Security Campus) 

Experiments and Simulations to Quantify 

Blast Wave Interaction with Generic Vehicles 

for Ideal and Homemade Explosive Detona‐

tions (AB 25)  
 

Ms. Alyson Doles, Mr. Garrett K. Doles, Dr. 

Neil T. Williams, & Dr. Jay Q. Ehrgott, Jr. 

(USACE—ERDC) 

Large Modal Analysis of a Full Ship Model 

(AB 28)  
 

Mr. Brian Lang & Mr. Timothy McGee (NSWC 

Carderock) 

8:25 A Technique to Develop a Spectral Density 

Matrix with Synthesized Rotational Degrees‐

of‐Freedom (AB 23)  
 

Dr. Michael Hale (Trideum Corporation) 

Evaluation of MineX3D Generated Airblast 

Loadings Using LS‐DYNA and ParaDyn (AB 

26)  
 

Mr. Micael Edwards, Dr. Greg Bessette, & Mr. 

David Roman‐Castro (USACE—ERDC) 

A Comparative Assessment of Wetted Modal 

Analysis Techniques: Navy Enhanced Sierra 

Mechanics (NESM) Finite Element Analysis 

(FEA), Abaqus FEA, and Blevins’ Analytic 

Techniques (AB 28)  
 

Mr. Jacob Mason, Ms. Anna Bethel, Mr. David 

Shields, & Mr. Joshua Yates (NSWC Carderock) 

8:50 Preparation of Multi‐Axis, Multi‐Shaker Vi‐

bration Testing Programs for Stationary and 

Non‐stationary Flight Conditions Simulation, 

Part I (AB 24)  
 

Mr. Zeev Sherf (Consultant) 

A Comparison of Various Blast Loading Meth‐

ods on Vehicle Structures (AB 26)  
 

Mr. Sanjay Kankanalapalli & Mr. Kumar B 

Kulkarni (US Army Tank Automotive Research 

Development and Engineering Center), Dr. Neil 

Williams, Mr. Micael C. Edwards, & Dr. Grego‐

ry C. Bessette (USACE—ERDC) 

Acoustic Cavitation in Navy Enhanced Sierra 

Mechanics (AB 28)   
 

Dr. Lynn Munday (Sandia National Laborato‐

ries), Dr. Murthy Guddati (North Carolina State 

University) 

      

9:15 Preparation of Multi‐Axis, Multi‐Shaker Vi‐

bration Testing Programs for Stationary and 

Non‐stationary Flight Conditions Simulation, 

Part II (AB 24)  
 

Mr. Zeev Sherf (Consultant) 

Simulations of the Generic Hull Vehicle with 

DYSMAS (AB 27)  
 

Mr. Chris Cao, Mr. Roger Ilamni, & Dr. Tom 

McGrath (NSWC Indian Head), Dr. Neil Wil‐

liams (USACE—ERDC)  

Application of the NESM Acoustic Fluid 

Model to Submarine Shock Problems  (AB 28)  
 

Mr. Bradley Klenow, Ms. Anna Bethel, & Mr. 

Timothy McGee  (NSWC Carderock) 

9:40 Infrastructure and Methodology for Multi‐

Axis VibrationSH (AB 25)  
 

Dr. Arie Elka (RAFAEL) 

Simulations of the Generic Hull Vehicle with 

DYSMAS‐MineX3D (AB 27)  
 

Mr. Alan Luton, Dr. Tom McGrath, Mr. Roger 

Ilamni, & Mr. Chris Cao (NSWC Indian Head), 

Dr. Greg Bessette & Mr. Micael Edwards (US 

Army—ERDC) 

Using Navy Enhanced Sierra Mechanics 

(NESM) for Simulating ImplosionSH (AB 28)  
 

Dr. Joseph Ambrico & Dr. Emily L. Guzas 

(NUWC Newport) 

WEDNESDAY AM (NOVEMBER 7) 16 

Coffee Break in the Exhibit Hall 
10:00am—10:30am (Reunion Ballroom) 



 

 

WEDNESDAY AM (NOVEMBER 7) 17 

Coffee Break in the Exhibit Hall 
10:00am—10:30am (Reunion Ballroom) 

 SESSION 14 
Implosion 

8:00am-9:10am / Limited Dist. D 
 

SESSION 15 
Structural Response 

9:15am-10:00am / Unlimited Dist. A 

 
Chair(s): 

Dr. Joseph Ambrico (NUWC Newport) 

VENDOR SESSION C 
Exhibitor Presentations including: 

Product and/or Service Overviews, Product  
Demos,  & New Developments & Technologies 

8:00am-10:00am / Unlimited Dist. A 

 
Chair(s): 

Mr. Steven Wood (Spectral Dynamics) 
Mr. Bryan Williams (Data Physics) 

TRAINING III 
Introduction to Heavyweight 

Shock Testing 
8:00am-10:00am / Unlimited Dist. A 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Cotton Bowl Meeting Room: Reunion A Meeting Room: Reunion C 

8:00 A Method and Automated Software to Deter‐

mine if Implodable Items are Safely Arrange 

(AB 29)  
 

Mr. Christopher Abate & Mr. Michael Valentine 

(Electric Boat Corporation) 

Things to Consider When Choosing a High 

Speed Camera (AB 31)  
 

Mr. Tim Callenbach (Photron) 

8:25 UNDEX Initiated Implosion in Shallow Water 

of Cylinders in a Confined Environment (AB 

29)  
 

Dr. Ryan Chamberlin (NUWC Newport) 

8:50 A Basic Study of UNDEX Initiated Implosion 

in a Confined EnvironmentSH (AB 29)  
 

Dr. Joseph Ambrico, Dr. Ryan E. Chamberlin, & 

Dr. Emily L. Guzas (NUWC Newport) 

9:15 Using Bispectral Analysis to Detect the Onset 

of Fatigue Damage in Randomly Excited 

Structures (AB 30)  
 

Dr. Carl Sisemore & Dr. Vit Babuška (Sandia 

National Laboratories) 

9:40 2D‐FE and 2DOF Simulations of Ground 

Shock Experiments – Total Structure’s Spring 

Deflection Energy Dependency to the 

Charge´s and Structure´s Properties (AB 30)  
 

Dr. Leo Laine (LL Engineering AB), Dr. Morgan 

Johansson (Norconsult AB), Mr. Ola Pramm 

Larsen (CAEwiz Consulting AS) 

 

Introduction to  

Heavyweight Shock Testing 

 

 

8:00am—10:00am 

Mr. Travis Kerr (HI‐TEST Laboratories) 

 

 

This training will cover the necessary back‐

ground information relative to heavyweight 

shock testing. This session is intended for engi‐

neers and product developers who are unfamil‐

iar with the heavyweight shock testing process. 

Subjects covered include pre‐test planning, 

procedure preparation, fixture design, test set‐

up, test operations, instrumentation interpreta‐

tion, and reporting. Construction and use of the 

floating shock platforms (FSP, IFSP, and LFSP) 

will be covered. Shock test requirements appli‐

cable to heavyweight shock testing will be dis‐

cussed.   

Multi Shaker Vibration Testing (AB 31)  
 

Mr. Bryan Williams & Mr. Thomas Reilly 

(Data Physics) 

A Novel Mechanically Isolated, Electrically 

Filtered Triaxial Shock Accelerometer (AB 

31)  
 

Ms. Melissa Maze (PCB Piezotronics) 

Introduction to Laser Doppler Vibrometry – 

A Non‐contact Vibration Measurement Tech‐

nique (AB 31)  
 

Mr. Vikrant Palan (Polytec, Inc.) 

Understanding the Components of a Vibra‐

tion Control System ‐ the Exciter, Cooling 

Blower, Amplifier, Fixture, Sensor and Con‐

troller and how they Interact to Complete a 

Vibration Test (AB 32)  
 

Mr. Steven Wood (Spectral Dynamics) 



 

 
 SESSION 16 

Instrumentation 
10:30am-12:05pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Laurence O'Neill (NSWC Carderock) 

SESSION 17 
Projectile Modeling, Simulation, & Testing 

10:30am-12:05pm / Limited Dist. D 

 
Chair(s): 

Dr. Michael Oesterle (NAVFAC EXWC) 

SESSION 18 
Material Behavior II 

10:30am-12:05pm / Limited Dist. D 

 
Chair(s): 

Mrs. Rebecca Grisso (NSWC Carderock) 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Pegasus B Meeting Room: Pegasus A 

 

Mid‐Morning Break Continues in Exhibit Hall 

(10:00am‐10:30am) 

10:30 Dynamic Calibration of Pressure Transducers 

with Sinusoidal Excitation (AB 32)  
 

Mr. Thomas Platte, Mr. Martin Iwanczik, & Mr. 

Michael Mende (SPEKTRA) 

Novel Light‐weight System to Resist High 

Velocity Penetrators (AB 34)  
 

Dr. David Stevens, Mr. Eddie O’Hare, & Mr. 

Matt Barsotti (Protection Engineering Consult‐

ants), Dr. Michael Oesterle & Mr. Brad Durant 

(NAVFAC EXWC), Mr. Mike Newberry 

(Syscom), Mr. Preston Reed & Mr. Casey 

OʹLaughlin (Jacobs Technology) 

Establishing Crack Initiation Off Plunge EDM 

Flaws in Support of Hydraulic Fatigue Test‐

ing (AB 36)  
 

Mr. Lucas Smith (US Army ARDEC)  

10:55 Shock Accelerometer Calibration and Perfor‐

mance Surety at the Manufacturer’s Facility 

(AB 33)  
 

Mr. David Ort (PCB Piezotronics) 

Development of Protective System for Defeat 

of High‐Velocity Projectiles (AB 35)  
 

Dr. Michael Oesterle & Mr. Brad Durant 

(NAVFAC EXWC), Mr. Joseph Magallanes & 

Mr. Brian Dunn (Karagozian and Case) 

Intermediate Strain Rate Tensile Testing and 

Analysis of Elastomeric Material Coupons 

(AB 36)  
 

Mrs. Rebecca Grisso (NSWC Carderock)  

11:20 Zero Shift and Low Frequency Offset: Sensor 

or System Problem? (AB 33)  
 

Mr. Anthony Agnello (PCB Piezotronics), Dr. 

Patrick L. Walter (Professor Emeritus, Texas 

Christian University / PCB Piezotronics) 

Evaluation of Systems for Defeat of High‐

Velocity Projectiles for Facility Protection (AB 

35)  
 

Mr. Ernesto G. Cruz‐Gutierrez, Ms. Amie Bur‐

roughs, Mr. Brandon Everett, & Mr. Ray Mox‐

ley (USACE—ERDC) 

Shell Model of Dynamically Crushed Bisected 

Honeycomb Structure (AB 36)  
 

Mr. Morris Berman (US Army Research Labora‐

tory) 

11:45 Ruggedized High‐Shock, Undamped Accel‐

erometer with Strengthened, Low‐Noise Cable 

(AB 33)  
 

Mr. James  Nelson (Meggitt Sensing Systems) 

Dynamic Strain Effects in Composite Over‐

wrapped Gun Tubes (AB 35)  
 

Dr. Andrew Littlefield & Dr. Michael Macri (US 

Army ARDEC) 

Testing of Metals at High Strain Rates with 

Pulsed Lasers (AB 37)  
 

Dr. David Stevens, Mr. Matt Barsotti, & Dr. 

Eddie O’Hare (Protection Engineering Consult‐

ants), Dr. Sidney Chocron & Mr. Thomas 

Moore (Southwest Research Institute) 
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PANEL 

DISCUSSION 
 

10:30am‐Noon 

 

Limited Dist. / 

Statement D 

Discussion Panel On the Topic Shock Isolation                                                           Meeting Room: Shawnee Trail A/B 
Mount Selection and Shock Testing  
Chair: Ms. Janet Bivens (NUWC Newport) 
Panelists: Mr. Kurt Hartsough (NSWC Philadelphia), Mr. Michael Talley (HII-NNS), Mr. Jeff Morris (HI-TEST Labs)  
 

Shock isolation mounts are used throughout Navy platforms as a means to mitigate shock and vibration effects to sensitive equipment. In order to 
effectively select, qualify for shock and utilize isolation mounts, engineers and vendors/contractors should have an understanding of the Naval Sea 
Systems Command (NAVSEA) expectations for mount selection in order to meet MIL-S-901 / MIL-DTL-901 requirements and subsequent high 
impact shock testing of isolated systems.  This panel will discuss and address engineer and vendor assumptions and methods of verification. 
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 VENDOR SESSION D 
Exhibitor Presentations including: 

Product and/or Service Overviews, Product  
Demos,  & New Developments & Technologies 

10:30am-11:35am / Unlimited Dist. A 

 
Chair(s): 

Mr. Alan Klembczyk (Taylor Devices) 
Mr. Claude Prost (Vibro/Dynamics) 

TRAINING IV 
Coupling Abaqus/Explicit with XFlow using 

the Abaqus Co-Simulation Engine 
10:30am-12:00pm / Unlimited Dist. A 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion A Meeting Room: Reunion C 

10:00 

Mid‐Morning Break Continues in Exhibit Hall 

(10:00am‐10:30am) 

10:30 Dynamic Measurement Calibration Equip‐

ment (AB 39)  
 

Mr. Michael Mende & Mr. Bruce Swanson 

(SPEKTRA) 

 

Coupling Abaqus/Explicit with XFlow using 

the Abaqus Co‐Simulation Engine 

 

10:30am‐12:00pm 

Mr. Ozgur Yapar & Mr. Jon Arata 

(Dassault Systemes / SIMULIA) 

 

In this training session we will outline the pro‐

cess and the steps required to perform a cou‐

pled fluid‐structure interaction (FSI) analysis 

using the explicit finite element solver Abaqus/

Explicit coupled through the Abaqus CSE with 

the high‐fidelity Lattice‐Boltzmann CFD solver 

Xflow. The Abaqus CSE is a set of built‐in pro‐

cedures used to solve multiphysics simulations 

in a single, efficient, sequentially run‐time cou‐

pled analysis using the Abaqus structural solv‐

ers (/Standard and /Explicit). The particular 

problem we will use for this tutorial is of the 

launching of a mortar round through a deform‐

able tube and the subsequent travel of that 

round through the air. However, we will ap‐

proach the problem in this 3‐hour session in a 

general manner so as to be broadly applicable 

to analysts looking to perform transient FSI 

analyses with potentially unsteady, multiphase 

flows with moving, deformable solid bodies.  

10:55 

11:20 

11:45 

SESSION 19 
Computational Modeling for Design and 

Optimization of Structures to Resist  
Advanced Threats 

10:30am-11:15am / Limited Dist. D 
11:20am-12:05pm / Limited Dist. C 

 
Chair(s): 

Mr. Robert Browning (USACE—ERDC) 
Mr. Andrew Barnes (USACE—ERDC) 

Meeting Room: Cotton Bowl 

Modeling Combined Blast and Fragment 

Loading from Detonation though Structure 

Interaction (AB 37)  
 

Mr. Andrew Barnes & Dr. James OʹDaniel 

(USACE—ERDC) 

 

Computational Modeling of Impact and 

Depth of Penetration Experiments on PAM‐35 

Concrete Specimen (AB 38)  
 

Dr. William Lawrimore, Mr. Robert S. Brown‐

ing, Mr. Andrew T. Barnes, Mr. Jared L. Brown, 

& Dr. Jim L. OʹDaniel (USACE—ERDC) 

 

Predicting Post‐Blast Residual Capacity of 

Reinforced Concrete Structures Using the 

Advanced Fundamental Concrete (AFC) Mod‐

el in Abaqus and Sierra (AB 38)  
 

Mr. Andrew Groeneveld, Mr. Robert Browning, 

& Dr. Wes Trim (USACE—ERDC) 

Parametric Analysis and Design Optimization 

of Reinforced Concrete Slabs under Advanced 

Threats (AB 39)  
 

Mr. Jose Rullan‐Rodriguez, Dr. William Law‐

rimore, Mr. Robert S. Browning, & Mr. Andrew 

T. Barnes (USACE—ERDC) 

Case Study of a 6 Degree‐of‐Freedom Isolation 

System in a Shock and Vibration Environment 

Including Analysis, Design & Field Measure‐

ments of System Performance (AB 39)  
 

Mr. John Metzger & Mr. Alan Klembczyk 

(Taylor Devices) 

Using the Same Wire Rope Isolators for the 8 

Hz and 14 Hz Shock Testing Platform (AB 40)  
 

Mr. Claude Prost & Mr. Josh Partyka (Vibro/

Dynamics) 

enDAQ Platform Evolves to Meet Consumer 

Trends in Test & Measurement (AB 40)  
 

Mr. Steve Hanly (Mide Technologies) 
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General Session 2 incl. Elias Klein Lecture & Exhibitors’ Luncheon 
 

12:05pm—1:15pm / Reunion Ballroom (Exhibit Hall) 
 

12:10pm—12:30pm  Buffet Lunch 
 
12:30pm—12:35pm  Elias Klein Lecturer Introduction 
    by: Dr. Patrick Walter (TCU Emeritus Professor / PCB Piezotronics) 

12:35pm—1:05pm Elias Klein Lecture 
 by: Mr. Tony “Brick” Wilson 
     

Elias Klein Lecture Bio (Mr. Tony “Brick” Wilson) 

Tony “Brick” Wilson was born in Fort Lauderdale, Florida and raised in New Port Richey, Florida.  He enlisted in the United States Navy in 1991 as 
a nuclear power technician and served aboard the fast attack submarine USS Boise (SSN 764).  Later, Tony was selected for the Enlisted Commis-
sioning Program where he graduated from Old Dominion University with a B.S. in Mechanical Engineering and earned his commission as an En-
sign.  Brick’s operational military experience includes a combat tour in F/A-18Cs with VFA-87 where he deployed to the Mediterranean Sea and the 
Middle East in support of Operation Iraqi Freedom (OIF) and a department head tour flying F/A-18F with VFA-102 in the Far East. 

 

A graduate of the Air Force Institute of Technology with a M.S. in Aeronautical Engineering 
and the United States Naval Test Pilot School as a member of class 132; Tony started his test 
career as the F-35 ship suitability project officer at VX-23’s Integrated Test Force.  During his 
first tour, “Brick” worked many diverse projects including L-Class ship suitability, F-18E/F 
engine stall investigation, chemical/biological pilot flight equipment evaluation and Shipboard 
Rolling Vertical Landing (SRVL) evaluations in the Vectored-thrust Aircraft Advanced Con-
trol (VAAC) Harrier test aircraft.  After his operational department head tour in Japan, Brick 
returned to VX-23 to serve as the lead F-35 carrier suitability officer and the officer-in-charge 
of initial ship trials.  During his tenure, he oversaw the implementation of the F-35C’s rede-
signed arresting hook system, developed new and innovative techniques for structural survey 
testing, and lead a diverse team of multi-national military, civil service and contractors during 
initial ship trials.  In addition to carrier suitability testing, Brick has participated in high alpha, 
loads, buffet, flying qualities, aerial refueling and operational assessment testing of both the F-
35 and F-18.  In June, 2016, having completed 25 years in the Navy, Tony transitioned to 
civilian life and joined Lockheed Martin as a test pilot where he supports both the F-16 and F
-35 programs.  He has flown over 20 different types of aircraft including an experimental 
British Sea Harrier, the U-2 and the MiG-15.  Brick has the distinction of being the first avia-
tor to execute a shipboard arrestment when he successfully landing the F-35C aboard the 
USS Nimitz (CVN 68). 
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Exhibitor Passport Program 
 

  

 Each symposium attendee is given a “passport” with a listing of participating companies (exhibitors).  
 Participating exhibitors are provided a customized stamp or sticker. 
 As the attendees visit the participating exhibitors in the Passport Program, exhibitors “stamp” the passport of the attendee. 
 Attendees who collected the stamp of all participating vendors are entered into the drawing* of multiple prizes. 
 *Drawing will be held between 3:15pm-4:00pm on Wednesday , November 7th 
 
 

 
 

Thank You to the Organizations Participating in the Passport Program: 

Program Continues with More Technical Sessions, Tutorials, and Events → 



 

 
 SESSION 20 

Shock Testing 
1:15pm-2:25pm / Limited Dist. D 
2:30pm-3:15pm / Limited Dist. C 

 
Chair(s): 

Ms. Anna Bethel (NSWC Carderock) 
Ms. Allison Vella (Gibbs & Cox) 

 

SESSION 21 
Vibration II 

1:15pm-2:00pm / Limited Dist. C 
2:05pm-3:15pm / Unlimited Dist. A 

 
Chair(s): 

Dr. Bryan Joyce (NSWC Dahlgren) 

SESSION 22 
Shock Prediction &  

Shock Response Spectrum (SRS) 
1:15pm-2:50pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Andrew Barnes (USACE—ERDC) 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Pegasus B Meeting Room: Pegasus A Meeting Room:  Reunion A 

1:15 Application of Shock Evaluation Parameters 

To Encanistered Missile Shock Applications 

(AB 40)  
 

Mr. Kenneth Lussky (BAE Systems) 

Static and Dynamic Load Equalization in Self‐

Equalizing Thrust Bearing Linkages (AB 42)  
 

Dr. Richard Armentrout (Curtiss‐Wright EMD) 

Using Recorded Data to Improve SRS Test 

Development (AB 45)  
 

Mr. Joel Minderhoud (Vibration Research) 
 

presented by: Mr. Caleb Chamberlain (Vibration 

Research) 

1:40 Data Analytics and Potential Future UNDEX 

Qualification Processes (AB 40)  
 

Dr. Jeffrey Cipolla & Mr. Fred Costanzo 

(Weidlinger Technology Ventures LLC), Dr. 

Juan Londono & Mr. Addison Martin 

(Thornton Tomasetti, Inc.) 

Combined Electromagnetic‐Mechanical Envi‐

ronments: Testing and Analysis (AB 43)  
 

Dr. Brian Owens, Dr. Richard A. Jepsen, Mr. 

Jonel Ortiz, Dr. Jeffery T. Williams, Dr. Isak C. 

Reines, Dr. Rebecca S. Coats, Dr. Larry K. 

Warne, & Mr. Roy K. Gutierrez (Sandia Nation‐

al Laboratories) 

Derivation of Shaker Shock Input of an Oscil‐

latory Decaying Shock to Optimize High Fre‐

quency SRS “Flatline” (AB 45)  
 

Mr. Chad Heitman & Mr. Jerome S. Cap 

(Sandia National Laboratories) 

 

2:05 Calibration of Paddlewheel Test Vehicle 

(PWTV) for Shock Testing Medium Size Pene‐

trationsSH (AB 41)  
 

Mr. Timothy McGee , Mr. Jacob Mason, & Ms. 

Anna Bethel (NSWC Carderock)  

 

A Data‐Driven Approach to Environmental 

Testing (AB 43)  
 

Mr. Timothy Devine, Dr. Sriram Malladi, & Dr. 

Pablo Tarazaga (Virginia Tech) 

Several Remarks on the Shock Spectrumʹs 

Limitations as a Descriptor of a Shock (AB 46)  
 

Mr. Zeev Sherf (Consultant)  

2:30 Using the DSSM in Accordance with MIL‐

DTL‐901E (AB 41)  
 

Dr. Michael Talley (HII ‐ Newport News Ship‐

building) 

Video Motion Amplification vs. Operating 

Deflection Shapes for Vibration‐based Diag‐

nosis of Machinery (AB 44)  
 

Mr. Andrew Lerche, Mr. William Marscher, Mr. 

Maki Onari, & Mr. Eric Olson (Mechanical Solu‐

tions, Inc.) 

Understanding Multi‐Axis SRS Testing Re‐

sults (AB 46)  
 

Mr. Jonathan Markl, Ms. Erica Jacobson, Mr. 

William Larsen, Dr. Jason R Blough, Dr. James 

DeClerck, & Mr. Charles VanKarsen (Michigan 

Technological University), Mr. David Soine & 

Mr. Richard Jones (Honeywell) 

2:55 Test and Extension Methods for Subsidiary 

Components Installed in Navy‐Approved 

Physical Open Architecture Enclosures (AB 

41)  
 

Ms. Lisa McGrath (HII ‐ Newport News Ship‐

building) 

Improved Vibration Control Strategy Allow‐

ing the Replication of Operational Dynamic 

Environments at Component Level Testing 

(AB 44)  
 

Mr. Umberto Musella, Mr. Mariano Alvarez 

Blanco, & Dr. Bart Peeters (Siemens Industry 

Software) 
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SESSION BREAK & PASSPORT PRIZE Winner announcement 
 

3:15PM - 4:00PM 
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 SESSION 23 
Testing & Analysis of Fuze Technology for 

Harsh Mechanical Environments 
1:15pm-3:15pm / Limited Dist. D 

 
Chair(s):  

Dr. Jacob Dodson (Air Force Research Laboratory) 
Dr. Alain Beliveau (Applied Research Associates) 

DISCUSSION GROUP I 
Boundary Conditions Discussion Group 

(Round Robin) w/ Paper Presentation 
1:15pm-2:40pm / Unlimited Dist. A 

TRAINING V 
DDAM-coupled Optimization Methods  

1:30pm-3:00pm / Unlimited Dist. A 

 All Presenters and Chairs (for Nov. 7) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Cotton Bowl Meeting Room: Reunion C Meeting Room: Reunion B 

1:15 Test Observed Considerations for Embedded 

Smart Fuzing of Penetrating Munitions (AB 

47)  
 

Mr. Alma Oliphant, Mr. Justin Bruno, Mr. Craig 

Doolittle, & Mr. Nick Jarrett (Applied Research 

Associates) 

Modal Approach to Matching Component 

Response Under Different Boundary Condi‐

tions (AB 48)  
 

Mr. Brandon Zwink & Mr. Troy Skousen 

(Sandia National Laboratories) 

 

 
DDAM‐coupled Optimization Methods  

 

1:30pm‐3:00pm 

Mr. Leo Jeng (Altair, Inc.) 

 

In this workshop, the focus will be on optimiz‐

ing components for DDAM simulations for 

structural performance and cost.  This work‐

shop will demonstrate setting up the model in 

a FEA pre‐processor, performing a DOE study 

to screen out variables, then running an analy‐

sis and optimization to generate a design that 

exceeds structural requirements while mini‐

mizing costs.   Optimization techniques cov‐

ered in this workshop include parametric 

and shape optimization to improve the perfor‐

mance of the model under DDAM shock simu‐

lation conditions.  Additional post‐processing 

of the analysis will be done to evaluate and 

compare the optimized and baseline designs.  

1:40 Subscale Test Designs for Edge of the Enve‐

lope Legacy Penetrating Munition Environ‐

ments (AB 47)  
 

Mr. Alma Oliphant, Mr. Drew Malechuck, Mr. 

Phil Marquardt, Mr. Craig Doolittle, & Mr. 

Bryan Norris (Applied Research Associates) 

2:05 Experimental Evaluations of Fuze Compo‐

nents in Ultra High‐G regimes (>100kG’s) (AB 

47)  
 

Mr. Shane Curtis, Mr. Josh Dye, Mr. Chad 

Hettler, & Mr. Caleb White (Sandia National 

Laboratories) 

2:30 Embedded Fireset Testing in Extreme Envi‐

ronment (AB 48)  
 

Dr. Alain Beliveau & Mr. James Scheppegrell 

(Applied Research Associates), 2d Lt Tiffany 

Hatcher & Dr. Jacob Dodson (AFRL/RWMF) 

2:55 Characterizing the Mechanical Properties and 

Dynamic Response of G‐Switches (AB 48)  
 

Mr. Matt Croether, Mr. Curtis McKinion, & Dr. 

Jacob Dodson (Air Force Research Laboratory),  

Dr. Jeffrey Hill, Mr. Shane Curtis, & Mr. Joshua 

Dye (Sandia National Laboratories) 

    

Boundary Conditions in  

Environmental Testing Round Robin 

 

1:40pm‐2:40pm 

Mr. Troy Skousen & Mr. David Soine 

(Sandia National Laboratories) 

 
The current practices for component‐level shock & 

vibration testing may result in over‐ or under‐

stressing the component as compared to the stress 

experienced in the next level assembly. While the 

success of the component test is dependent on 

several factors, a significant contributor is the 

boundary condition in the component test. Com‐

mon test practices cause the component to have 

notably different dynamic boundary conditions 

between the component test and system configura‐

tion. This may be causing false failures in the com‐

ponent tests that are not indicative of the true sys‐

tem environments and/or leading us to miss fail‐

ures in the component tests that would have oc‐

curred in the system. 

 

A test bed, the Box Assembly with Removable 

Component (BARC), has been designed for inter‐

ested parties to study this problem in a common 

framework. This round robin will include an over‐

view of the hardware and problem statement fol‐

lowed by a discussion among current and prospec‐

tive participants regarding approaches for improv‐

ing the issues associated with differing boundary 

conditions. Current efforts are primarily focused on 

improved test specifications and fixture design 

optimization. Please join us! 

SESSION BREAK & PASSPORT PRIZE Winner announcement 
 

3:15PM - 4:00PM 
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TUTORIAL SESSION 5  /  3:30pm—6:30pm 
~ CHOOSE ONE / ADDITIONAL FEES APPLY TO ATTEND ~ 

Shock Test Failure Modes                                                                                                                                                  Meeting Room: Reunion C 
Mr. Kurt Hartsough, Mr. Domenic Urzillo, & Mr. Dan Moran (NSWC Philadelphia) 
 

This tutorial will cover examples of shock test failures typically experienced by equipment exposed to MIL-DTL-901E shock levels. MIL-DTL-901E 
provides guidance for designers responsible for meeting the requirements of MIL-DTL-901E. This tutorial will show how and why equipment failures 
occur and show how minor design changes can prevent shock failures. Hands on demonstrations, real time high speed video and analysis will be used to 
demonstrate both failures and corrective actions. 
 

Analysis for Medium Weight Shock                                                                                                                                 Meeting Room: Pegasus B 
Mr. Josh Gorfain (Applied Physical Sciences) & Mr. Jeff Morris (HI-TEST Laboratories) 
  

While a shock test is essentially the bottom line for a shock qualification, a lot of analysis often goes into the mix before the test.  The reasons for this are 
many:  The equipment manufacturer wants his equipment to pass and will often commission some kind of pre-test prediction to maximize the likelihood 
of success or to high-light design problems.  Since the weight and frequency of the tested equipment can affect the response of the test significantly, the 
system may need to be examined to assure that the tested environment is correct.  This tutorial will first review the Medium Weight Shock Machine 
(MWSM) and its use in shock qualification testing, followed by presentation of the test environment.  Next, the types of analysis that can be performed 
to estimate the test environment experienced by a given piece of equipment will be described.  The intention of these analyses is to provide an assess-
ment of equipment response subject to a MWSM test in an effort to assure a successful test.  Additionally, the merits and limits of these methods are 
discussed so the most appropriate method may be rationally selected for a given application.   Examples will be presented that illustrate the different 
types of analyses and how they may be applied. 
 

Comparison of  Field-laboratory Equivalence Evaluation Methods:                                                                     Meeting Room: Reunion B 
Accumulated Damage versus Energy Based Methods  
Mr. Zeev Sherf (Consultant) 
 

This tutorial will present a comparative description of methods aimed to evaluate the equivalence between  in a laboratory simulated  vibration regime  to a field 
regime. Two groups of methods are handled. Those based on accumulated damage on one hand and those based on accumulated energy on the other one. For 
the first group it will be shown how measured vibrations in the field, accumulated as time histories are  transformed in PSDs (Power Spectral Densities) one for 
each mission stage, by applying parametric modeling. Following it will be shown how the PSDs are used in the load cycle counting for each mission stage and for 
the entire mission respectively. The counting is performed by deriving from the PSD data the load cycles' probability of occurring in a certain level interval and 
the number of loads of different levels per time unit. With this data and the duration of each stage the number of cycles of different levels for each mission step 
is evaluated. The counted loads are combined with a fatigue model in order to evaluate the accumulated damage over the entire mission. For the field data PSDs  
an envelope PSD is evaluated. Based on it a laboratory vibration regime is determined. It is described by a  PSD with the shape of the envelope PSD, with the 
level and the  duration of application fitted to generate in the system exposed to the simulation regime, the same damage as that accumulated under the field 
conditions. One of the main shortcomings of this methodology is the lack of the fatigue model of the tested system. Under these circumstances usually some 
universal models are used that quite often are not relevant, and appropriate to the specific system. The way to overcome this shortcoming is to evaluate the 
equivalence between  the  field and the laboratory regime in terms of accumulated energy. Under this method  no knowledge about the tested system is re-
quired. The knowledge of the in field measured vibration regime in terms of acceleration time histories is enough. From the acceleration time history the veloci-
ty time history is calculated. Based on the acceleration and velocity the power per mass unit and following the energy per mass unit are evaluated for each mis-
sion stage and  following  for the entire mission. Using the envelope PSD mentioned above, a simulation regime that generates an energy per mass unit equal to 
that of the field is  derived. The testing duration derived based on energy considerations as compared to that derived based on damage accumulation is signifi-
cantly longer, both according to the in the literature published data and to the author experience. 
 

Analysis and Synthesis of Realistic Random Environments                                                                                     Meeting Room: Reunion A 
Dr. Thomas Paez (Thomas Paez Consulting) 
 

Students of random vibration often ask: “Do mechanical shocks ever occur during stationary random vibration environments?” Students of mechanical 
shock often ask: “Does stationary random vibration ever occur in the background when mechanical shocks are measured?” In fact, in the field, one envi-
ronment seldom occurs without the other. For example, during launch, transportation, aircraft flight, and many other environments, stationary random 
vibration, nonstationary random vibration, and classical shocks occur together. This tutorial presents methods for the analysis of realistic environments 
and then the synthesis of realistic environments using models obtained during analysis. During analysis it is required to (1) use the methods of statistics 
to establish when a mechanical shock occurs during stationary random vibration. Once occurrence is established, the duration and shape of any classical 
pulse component must be estimated. The classical pulse is removed from the background signal. (2) The incidence or non-incidence of a realization 
from an oscillatory, nonstationary random process must identified, next. If such a realization is present, then the source must be identified, and the 
component must be removed from the background signal. (3) Finally, the characteristics of the sources of the remaining segments of stationary random 
process realizations must be identified. During synthesis, the classical pulse characteristics identified in (1), the nonstationary random process character-
istics identified in (2), and the stationary random process characteristics identified in (3) must be used to generate random signals from the same source 
as the analyzed signal. The generated signals can be used as analytical excitations or test excitations to be realized on a shaker. The presentation follows 
analysis and synthesis of a measured, physical signal, provided by Jerry Cap of Sandia National Laboratories. Basic MATLAB software that executes the 
operations developed during the tutorial will be distributed to the attendees. 
 

24 



 

 

WEDNESDAY PM (NOVEMBER 7) 25 

ALL 89TH S&V SYMPOSIUM ATTENDEES, AND THEIR GUESTS,  

ARE INVITED TO: 

 

 

 

 

 

 
 

 

 

 

 

Wednesday, November 7th 

7:00pm—10:00pm 

Food, Drinks, & Entertainment 



 

 
 SESSION 24 

Vibration III 
8:00am-9:10am / Unlimited Dist. A 

 
SESSION 25 

Mechanical Shock Response Analysis 
9:15am-10:00am / Unlimited Dist. A 

 
Chair(s): 

Mr. Corbin Robeck (Thornton Tomasetti) 
 

SESSION 26 
Underbody Blast 

8:00am-10:00am / Limited Dist. D 

 
Chair(s): 

Dr. Ken Nahson (NSWC Carderock) 
 

SESSION 27 
Shock Isolation & Analysis 

8:00am-9:35am / Limited Dist. D 
 

Chair(s): 
Mr. Matt Davis (HII—Newport News Shipbuilding) 

 All Presenters and Chairs (for Nov. 8) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion A Meeting Room: Pegasus B Meeting Room: Pegasus A 

8:00 Combined Environments Testing (AB 49)  
 

Mr. Gabe Rizk (NSWC Dahlgren) 

Underbody Blast Testing of Aluminum Plates 

(AB 51)  
 

Dr. Ken Nahshon, Ms. Jessica Dibelka, & Mr. 

Daniel Hart (NSWC Carderock), Mr. Denis 

Rickman & Mr. Garrett Doles (USACE—ERDC) 

Concepts for Designing Shock Isolated False 

Deck (SIFD) Systems for Shipboard Equip‐

ment (AB 53)  
 

Dr. Michael Talley (HII ‐ Newport News Ship‐

building) 

8:25 Propeller Aircraft Vibration Definition (AB 

49)  
 

Mr. Shawn Schneider & Dr. Luke Martin  

(NSWC Dahlgren) 

Modeling Underbody Blast Tests of Alumi‐

num Plates using EPIC (AB 51)  
 

Dr. Neil Williams, Mr. Garrett K. Doles, & Mr. 

Denis Rickman (USACE—ERDC), Dr. Ken Na‐

hshon (NSWC Carderock) 

Modification of Shock Isolation Mount Pre‐

dictions & Loading Estimates (SIMPLE) Pro‐

gram to Simulate with Nonlinear Mount Ge‐

ometry Changes (AB 54)  
 

Mr. David Callahan & Dr. Michael Talley (HII ‐ 

Newport News Shipbuilding) 

8:50 Defining Shipboard Motion Environments for 

Design and Testing (AB 50)  
 

Mr. Matt Forman & Mr. Prenn Tran (NSWC 

Dahlgren) 

Using Remotely Determined Soil Properties to 

Determine Relative Severity of Vehicle Un‐

derbody Blast Loading (AB 52)  
 

Dr. Kyle Crosby, Mr. Ryan E. North, Dr. Ste‐

phen A. Akers, & Dr. John Q. Ehrgott, Jr, 

(USACE—ERDC) 

The Development and Use of a Mount Config‐

urator Design Tool Supporting Shock Isolated 

False (SIFD) Systems (AB 54)  
 

Mr. Chris Campbell & Dr. Michael Talley (HII ‐ 

Newport News Shipbuilding) 

9:15 Scaling Shock Response Spectra – Contrib‐

uting Factors (AB 50)  
 

Dr. Arup Maji (Sandia National Laboratories) 

Testing Methodology/Operations for Under‐

body Blast Testing of Aluminum Plates (AB 

52)  
 

Mr. Garrett Doles, Mr. Denis Rickman, & Mr. 

Stephen Turner (USACE—ERDC), Dr. Ken 

Nahshon (NSWC Carderock) 

 

Shock Extension Analysis using SIMPLE and 

Nonlinear FEA to Capture Unexpected Ballis‐

tic Equipment Response (AB 54)  
 

Mr. Matt Davis & Dr. Michael Talley (HII ‐ 

Newport News Shipbuilding) 

9:40 Random Processes on Manifolds (AB 50)  
 

Dr. George Lloyd (ACTA, Inc.), Dr. Tom Paez 

(Paez Consulting) 

Soil Model and Computational Strategy for 

Landmine Modeling (AB 53)  
 

Dr. David Stevens, Mr. Matt Barsotti, & Mr. 

Eddie O’Hare (Protection Engineering Consult‐

ants), Mr. James Rasico, Mr. Craig Newman, & 

Mr. David Gerst (Navistar Defense) 
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 SESSION 28 
Weapons Effects R&D  

8:00am-8:20am / Limited Dist. D 
8:25am-10:00am / Unlimited Dist. A 

 
Chair(s):  

Mr. Vince Chiarito (Federal Highway Administration) 
Dr. David Stevens (Protection Engineering Cons.) 

SESSION 29 
Alternative/New Shock Test &  

Analysis Methods 
8:00am-8:20am / Limited Dist. D+ 

8:25am-10:00am / Unlimited Dist. A 

 
Chair(s): 

Mr. Tom Brodrick (NSWC Carderock) 

 All Presenters and Chairs (for Nov. 8) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Cotton Bowl 

8:00 Validation of New Test System for Simulating 

Firing Shock on Mortar Baseplates (AB 58)  
 

Mr. David Alfano & Dr. Andrew Littlefield (US 

Army ARDEC) 

8:25 

8:50 

9:15 Visualization, Measurement and Prediction of 

Building Debris for Large Magnitude, Long 

Duration Shock Loads (AB 57)  
 

Dr. David Stevens, Mr. Kirk Marchand, & Mr. 

Matt Barsotti (Protection Engineering Consult‐

ants), Mr. Mohsen Sanai (SRI International) 

9:40 An Overview of Force Protection in the Urban 

Environment (AB 57)  
 

Dr. Catherine Stephens (USACE—ERDC) 

 

 

Conceptual Model of Transonic Weapon Pen‐

etration Process (AB 55)  
 

Mr. Robert Couch, Mr. Jeff Duray, & Mr. Rob 

Cilke (Applied Research Associates), Mr. Craig 

Schwandt (McCrone Associates) 

 

An Open‐Source CFD Software for Modeling 

Blast Propagation (AB 55)  
 

Dr. David Stevens, Mr. Tim Brewer, & Mr. Ed‐

die O’Hare (Protection Engineering Consult‐

ants), Mr. Peter Vonk (Synthetik Applied Tech‐

nologies) 

New Paradigm for Creating Fast Running 

Models for Weapons Effects (AB 56)  
 

Mr. Matt Barsotti & Dr. Eric Sammarco 

(Protection Engineering Consultants), Ms. Sher‐

ri Hodgson, Ms. Kellina Jeung, & Mr. Robert 

Kelleher (Applied Research Associates) 

TRAINING VI 
Shock Response Spectrum Primer 

8:30am-10:00am / Unlimited Dist. A 

Meeting Room: Reunion C 

Shock Response Spectrum Primer 

 

8:30am—10:00am 

Dr. Carl Sisemore (Sandia National Labs) 

 

The shock response spectrum (SRS) is the most 

common way of characterizing transient excita‐

tion. The SRS is advantageous due to its ubiqui‐

ty and ability to substantially reduce the shock 

data complexity to a manageable level. An 

overview of the origins and methods for calcu‐

lating the SRS will be provided. The various 

types of shock spectra will be discussed in de‐

tail along with their applications. A comparison 

of SRS results from both classical and oscillato‐

ry shocks will be presented along with a discus‐

sion of the important characteristics of each 

type of shock when transformed to the SRS. 

Shock Transmission in Structures (AB 58)  
 

Mr. Y.Z. Yan & Professor Q.M. Li (The Univer‐

sity of Manchester) 

Development of the Multiaxis Air Gun ‐ Reso‐

nant Fixture Shock Test (AB 59)  
 

Mr. Mikhail Mesh, Mr. Ronald N. Hopkins, Dr. 

Matthew A. Spletzer, Dr. Carl L. Sisemore, & 

Mr. William K. Bonahoom (Sandia National 

Laboratories) 

Characterization and Endurance Simulation of 

Gunfire Shocks for Developing a Naval Sys‐

tem (AB 59)  
 

Mr. Ron Moshe (RAFAEL) 

Classification of Transient Behavior in Time 

History Data (AB 60)  
 

Ms. Angela Montoya (Sandia National Labora‐

tories), Dr. Fernando Moreu (University of New 

Mexico), Dr. Thomas L. Paez (Thomas Paez 

Consulting) 



 

 
 SESSION 30 

Mechanical Shock Testing & Subsidiary 
Components 

10:05am-11:40am / Limited Dist. C 
11:45am-12:05pm / Unlimited Dist. A 

 
Chair(s): 

Mr. Sloan Burns (NSWC Dahlgren) 
Dr. Luke Martin (NSWC Dahlgren) 

SESSION 31 
Structural Response to UNDEX 
10:05am-10:50am / Unlimited Dist. A 

 
Chair(s): 

Mr. Leo Jung (Altair, Inc.) 

SESSION 32 
Shock, Vibration, & Blast in Transportation 

10:05am-10:25am / Limited Dist. C 
10:30am-11:15am / Unlimited Dist. A 

 
SESSION 33 

Soil & Rock Studies 
11:20am-12:05pm / Unlimited Dist. A 

 
Chair(s):  

Dr. Kyle Crosby (USACE—ERDC) 

 All Presenters and Chairs (for Nov. 8) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Pegasus B Meeting Room: Reunion A Meeting Room: Pegasus A 

10:05 Aligned Axis 40ʹ Drop Guidance System (AB 

61)  
 

Mr. Sloan Burns (NSWC Dahlgren) 

 

 

 

DDAM‐coupled Optimization Methods for 

Ship Structures (AB 63)  
 

Mr. Leo Jeng (Altair, Inc.) 

Finite Element Analysis of an ISO Container 

Subjected to Impulsive Loadings (AB 64)  
 

Mr. David G. Román‐Castro, Mr. Donald H. 

Nelson, Dr. Catherine S. Stephens, Dr. Paul A. 

Sparks, & Mr. Omar G. Flores (USACE—

ERDC), Dr. Luis E. Suárez (University of Puerto 

Rico Mayagüez) 

10:30 Heavyweight Alternative Test for Vertical 

Launch Systems (AB 62)  
 

Mr. Sloan Burns (NSWC Dahlgren) 

 

Digital Image Correlation Measurements on a 

2‐m Ship‐like Panel Subjected to Underwater 

Explosions (AB 63)  
 

Dr. Julian Lee & Mr. Shane Halaska (Defence 

R&D Canada ‐ Suffield Research Centre), Dr. 

Malcolm Smith (DRDC ‐ Atlantic Research 

Centre) 

Protocol Development for Multi‐Axis Trans‐

portation Vibration (AB 64)  
 

Dr. Jon Yagla (Bowhead Technical Services), 

Mr. Shawn Schneider & Dr. Luke Martin 

(NSWC Dahlgren) 

10:55 Subsidiary Component Testing Guidance 

Criteria: Data Analysis (AB 61)  
 

Mr. Sloan Burns (NSWC Dahlgren) 

 Simulating the Dynamic Behavior of a Ship‐

ping Container (AB 65)  
 

Mr. Claude Prost & Mr. Joshua Partyka (Vibro/

Dynamics) 

11:20 Time Waveform Replication of the Barge En‐

vironment (AB 61)  
 

Mr. Mike Morrison (NSWC Dahlgren) 

 Materials OnLine Encyclopedia (MOLE) 

Overview (AB 66)  
 

Dr. Kyle Crosby, Dr. Stephen A. Akers, & Dr. 

John Q. Ehrgott, Jr. (USACE—ERDC) 

11:45 Literature Summary of Resonant Fixture 

Shock Testing (AB 62)  
 

Mr. Jonathan Markl, Ms. Erica Jacobson, Dr. 

Jason R Blough, Mr. James DeClerck, & Mr. 

Charles VanKarsen (Michigan Technological 

University), Mr. David Soine & Mr. Richard 

Jones (Honeywell—KCNSC) 

 Research Plan for ECM Required Earth Cover 

(AB 66)  
 

Mr. Joshua Payne, Dr. John Q. Ehrgott, Jr., Mr. 

Denis D. Rickman, & Dr. T. Neil Williams 

(USACE—ERDC), Dr. Michelle M. Crull (U.S. 

Army Engineering and Support Center), Mr. 

Daniel L. Linehan (U.S. Army Technical Center 

for Explosives Safety) 
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 SESSION 34 
Equipment Shock Design/Qualification  

10:05am-11:40am / Unlimited Dist. A 

 
Chair(s):  

Mr. Justin Caruana (Cardinal Engineering) 

TRAINING VII 
Manufacturing Process Effects on the  
Performance of Fasteners in Service  

10:30am-11:15 / Unlimited Dist. A 
 

TRAINING VIII 
Introduction to Medium Weight &  

Lightweight Shock Testing 
10:00am-Noon / Unlimited Dist. A 

 All Presenters and Chairs (for Nov. 8) are Required to Meet at 7:00AM in  

Pegasus A for Presentation Loading  

 Meeting Room: Reunion B Meeting Room: Cotton Bowl Meeting Room: Reunion C 

10:05 Submarine Component Design Tool to Assess 

Relative Resistance to Shock Loading Part 1 

(AB 67)  
 

Mr. Justin Caruana, Mr. Connor Way, &  Mr. 

Patrick Walker (Cardinal Engineering), Dr. 

Jeffrey Cipolla, Dr. Abilash Nair, Mr. Daniel 

Kadyrov, Dr. Juan Londono, & Mr. Addison 

Martin (Thornton Tomasetti) 

 Introduction to Medium Weight & 

Lightweight Shock Testing 
 

 

10:05am—Noon 

Mr. Jeff Morris (HI‐TEST Laboratories) 

 

 

This training will cover the necessary back‐

ground information relative to medium weight 

shock testing. This session is intended for engi‐

neers and product developers who are unfamil‐

iar with the medium weight shock testing pro‐

cess. Subjects covered include pre‐test plan‐

ning, fixture selection, test set‐up, test opera‐

tions, and reporting. Some aspects of medium 

weight shock machine operation will be cov‐

ered. Shock test requirements applicable to 

medium weight shock testing will be discussed 

  

10:30 Submarine Component Design Tool to Assess 

Relative Resistance to Shock Loading Part 2 

(AB 67)  
 

Mr. Justin Caruana, Mr. Connor Way, &  Mr. 

Patrick Walker (Cardinal Engineering), Dr. 

Jeffrey Cipolla, Dr. Abilash Nair, Mr. Daniel 

Kadyrov, Dr. Juan Londono, & Mr. Addison 

Martin (Thornton Tomasetti) 

10:55 Gaussian Process Regression Model as an 

Estimator of Shock Qualification Risk in Ship‐

board Systems and Components (AB 67)  
 

Mr. Maxwell Jenquin & Dr. Christopher Earls 

(Cornell University), Dr. Jeffrey Cipolla 

(Weidlinger Technology Ventures LLC) 

11:20 Trending of Sounding Rocket Flight Vibra‐

tion with Reynold’s Number (AB 68)  
 

Dr. Ricky Wayne Stanfield (Northrop Grum‐

man Technology Services, Inc.) 

11:45  

Manufacturing Process Effects on the  

Performance of Fasteners in Service  

 

10:30am—11:15am 

Mr. George Avery (NSWC Philadelphia) 

 

 

Mechanical joints are an integral part of industry. 

They can be found in almost every engineering 

application from deep sea to deep space. Initially, 

the performance of fasteners in mechanical joints 

was assessed empirically through experimenta‐

tion and the core data of those experiments has 

been relied upon by industry for over 70 years. 

Current advances in computer modeling allow 

for finite element modeling of mechanical joints 

to determine in service stresses for almost unlim‐

ited applications. This new capability greatly 

reduces the time needed for both design and 

testing which reduces costs and increases the 

efficiency of structural assemblies. One blind spot 

of this new approach is that computer models 

assume ideal material conditions unless other‐

wise specified in the model. Fasteners can be 

prone to a wide range of material defects due to 

design and manufacturing processes. Some of 

these defects are not easily detected and make 

themselves known only when the mechanical 

joint is in service and presents a risk to the indi‐

viduals around it. The following presentation will 

describe fastener limitations created from design, 

manufacturing processes, and corrosion that 

reduce the capability of the fastener from starting 

from procurement to in service operation and 

safety factors associated with those limitations.   

1:00‐

2:30 

S&V Technical Advisory Group Meeting                                                                                                       Meeting Room: Pegasus A/B 
 

The annual meeting of the members of the SAVE Technical Advisory Group (TAG) will convene to review the 89th S&V Symposium and discuss 
plans for 2019.   



 

 

SYMPOSIUM EXHIBITORS 

Advanced Test Equipment Rentals 

Altair Engineering 

Boeing 

Brüel & Kjaer 

Crystal Instruments 

Dayton T. Brown 

DEWESOFT 

Dytran Instruments 

E‐Labs2 

Hi‐Techniques 

IMV Corporation 

Instrumented Sensor Technology 

iX Cameras 

Kistler Instruments 

m+p international 

Mechanical Solutions 

Meggitt 

Photron 

Polytec 

Precision Filters 

Shock Tech 

Siemens 

SPEKTRA 

Taylor Devices 

Thermotron 

Unholtz‐Dickie Corp. 

Vibration Research Corporation 

Vibrodynamics, SOCITEC Group 

Vision Research 

Xcitex 

Silver Level Corporate Supporters 

Huntington Ingalls 

Thornton Tomasetti 

Bronze Level Corporate Supporters 

Applied Physical Sciences 

ITT Enidine 

National Technical Systems1 

Northrop Grumman 

NVT Group (Lansmont, TEAM, Data Physics) 

PCB Piezotronics1,2 

Spectral Dynamics2,3 

Additional Exhibiting Organizations 

 

1  Hosting the Dinner Social (100% commercially hosted) on Wednesday Evening 
2  Sponsoring the Ice Cream Social in Exhibit Hall 
3  Sponsoring the Badge Lanyards 

 

Event Sponsor 

HI‐TEST Laboratories1 
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EXHIBIT HALL SCHEDULE 

Monday, November 5, 2018 

Exhibit Setup   12:00pm ‐ 6:00pm 

Reception (in Exhibit Hall)  6:30pm ‐ 8:30pm 

 

Tuesday, November 6, 2018 

Exhibit Area Open  7:00am ‐ 5:00pm 

Breakfast (in/near Exhibit Hall)  7:00am ‐ 8:30am 

Luncheon (in Exhibit Hall)  11:00am ‐ 1:00pm 

Ice Cream Social   3:00pm ‐ 3:40pm 

Wednesday, November 7, 2018 

Exhibit Area Open    9:00am ‐ 4:00pm 

Morning Break (in Exh. Hall)   10:00am ‐ 10:30am 

Exhibitors’ Luncheon    12:00am ‐ 1:30pm 

Break w/ Passport Program Raffle  3:15pm ‐ 4:00pm 

Exhibitor Dismantle*   4:00pm ‐ 6:00pm 
 

*Exhibitors can also dismantle on Thursday (11/8/18) until noon, if 

desired, or if additional time is needed. 



 

 EXHIBITOR INFORMATION 

Altair’s corporate culture thrives on seeking out business and technology firsts to radically change the way 
organizations design products and make decisions. We are focused on the development and broad applica-
tion of simulation technology to synthesize and optimize design, processes and decisions for our clients’ 
improved business performance. 

 

Boeing is the world's largest aerospace company and leading manufacturer of commercial jetliners and 
defense, space and security systems. A top U.S. exporter, the company supports airlines and U.S. and allied 
government customers in 150 countries. Boeing products and tailored services include commercial and 
military aircraft, satellites, weapons, electronic and defense systems, launch systems, advanced information 
and communication systems, and performance-based logistics and training. 

From high-force electrodynamic shakers to palm-sized modal and measurement exciters, Brüel & Kjær 
offers a range of vibration test solutions. With a large selection of power amplifiers and vibration control-
lers, as well as matching slip tables, head expanders and thermal barriers, we meet all your vibration testing 
needs. 

Advanced Test Equipment Rentals primary focus is providing a complete rental solution of measurement 
and test equipment to industries such as Aerospace, Defense, Communications, EMC, and more. Our wide 
inventory, custom solutions, flexible rental terms, and quality customer support differentiates us from our 
competitors as a complete solution for all test and measurement needs. Our inventory covers most electri-
cal/electronic test applications and we are always expanding to remain the industry's leading electrical test 
equipment rental provider.  

Dayton T. Brown’s tenured engineers provide years of experience in adapting our test equipment to meet 
the most challenging customer requirements. Our extensive test facility includes several Unholtz-Dickie 
shakers, a number of anechoic EMI/EMC rooms, multiple chambers to perform a myriad of environmental 
tests and our newly expanded structural testing area with its 40ft ceiling. DTB is an A2LA and NVLAP 
accredited laboratory in accordance with ISO/IEC 17025 requirements and is ISO 9001:2008 and AS9100C 
registered. 

Applied Physical Sciences is a Research, Development and Engineering consulting firm specializing in 
Underwater Explosion (UNDEX) and In-Air Shock Analysis and Design, Ballistics, Platform Survivability, 
Composite Materials, Acoustics, Vibration and Marine Hydrodynamics.  APS provides support, services 
and innovative products to the National Defense R&D community and the commercial market.  APS 
consists of over 100 engineers (28% PhD and 44% M.S.) and technicians whose capabilities range from 
core mathematics and physics, theory application, design and analysis evaluation, optimization and testing.   
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Crystal Instruments (CI) is a leading worldwide supplier of vibration controllers, portable dynamic signal 
analyzers, and dynamic measurement systems for product testing, machine monitoring, and vibration and 
acoustic analysis.  CI’s products are used across a wide range of industries, including aerospace, defense, 
and medical device manufacturing. 



 

 EXHIBITOR INFORMATION 

DEWESoft, a privately held company, is a World leading provider of data acquisition software and hardware 
serving all.  The DEWESoft software and hardware synchronizes Analog, Digital, Video, GPS, CAN, 
ARINC 429/1553, PCM and Chapter 10 support.  The instruments have wide temperate and shock ranges 
and are available in many configurations. 

Founded in 1980, Dytran Instruments, Inc. is a leading manufacturer and designer of piezoelectric and DC 
MEMS sensors. Dytran offers a complete range of impulse hammers, piezoelectric force and pressure 
sensors, electronics, cables, and accessories for dynamic measurements, with full in-house customization 
capabilities. 

E-Labs is a full-service testing laboratory featuring state of the art facilities, knowledgeable personnel, and 
simulation services such as test planning and fixture design. We perform climatic and dynamic testing, offer 
full EMI and EMC testing, and conduct specialized testing such as explosive atmosphere, high pressure, 
and helium leak detection. 
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Huntington Ingalls Industries (HII) is America’s largest military shipbuilder.  HII specializes in providing 
shock and vibration qualification and support through recognized expertise in testing and advanced shock 
analysis.  HII is also the creator of the patented Deck Simulating Shock Machine (DSSM), the newest 
Navy approved test method in MIL-DTL-901E. 

HI-TEST Laboratories, Inc. is an unparalleled testing, research and design facility that provides testing and 
evaluation services to government and industry since 1975. Today, HI-TEST continues to provide our 
customers with the very best in test program solutions. From pre-test analysis to post-test report genera-
tion, we offer our analytical engineering tools and expertise alongside our testing and design capabilities to 
make your test run as smoothly and efficiently as possible.  

Hi-Techniques has been a leader in High Performance Data Acquisition Systems for nearly 30 years. Ini-
tially founded as a spin off of Norland Corporation, Hi-Techniques has specialized in transient recorders, 
data acquisition systems and high resolution Digital Oscilloscope products for a variety of applications and 
markets. Our latest product range, the Synergy, is Hi-Techniques’ 7th Generation of Data Acquisition 
Products. Designed from the ground up, Synergy offers unparalleled performance and flexibility in data 
acquisition. 

Since it was founded in 1957, IMV Corporation is a world’s leading supplier of high reliability vibration test 
systems in Japan offering single-axis, sequential and simultaneous (up to 6 degree of freedom) multi-axis 
vibration test systems, vibration diagnostic instruments and engineering consultancy services with physical 
location in Anaheim, CA, USA.  



 

 EXHIBITOR INFORMATION 

MSI offers a range of engineering services in support of various industries and equipment for organizations 
throughout the United States and around the world.  We specialize in field vibration testing and trouble-
shooting of critical service rotating and reciprocating machinery; turnkey machinery design and develop-
ment; computer simulation and analysis including computational fluid dynamics (CFD) and finite element 
analysis (FEA); high-speed video and 3D spatial tracking; and much more.  MSI is known for its outstand-
ing track record in solving some of the world’s most difficult technical problems.  

ITT Enidine Defense designs and manufactures energy absorption, vibration isolation and shock systems 
for defense applications. These engineered products support applications in weapon systems, naval, trans-
portation, and aviation. Products include elastomeric, hydraulic, mechanical shock isolation, as well as 
standard off the shelf products such as HERMS and Wire Rope Products. 

IST offers a full line of instruments from low cost shock detectors and shock & vibration loggers to full-
featured shock & vibration waveform recorders and high speed/large memory units for demanding airborne 
measurements.  We offer systems for applications ranging from low level seismic (milli-g range) to high g 
shock applications up to several thousand (2,000+ gs).  We also offer specialized instruments for 6-axis 
measurement including roll, pitch and yaw as well as high speed atmospheric pressure recorders for special-
ized air drop & rate of descent testing. We even offer a miniaturized unit for in-situ helmet testing during 
sporting events or military or industrial training.  
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The Kistler Group is the global market leader in dynamic measurement technology. Our technology 
measures pressure, force, acceleration and torque. Our instruments are used to measure and analyze physi-
cal processes, control industrial processes and optimize products. Our product offering is used in engine 
development and monitoring, vehicle technology, plastics processing and metal machining, as well as as-
sembly and testing technology. We develop and supply sensors, electronics, and software, backed up by a 
full range of services. In short: everything from one single source. 

iX Cameras designs and manufactures a wide range of high-end, high-speed digital cameras. The revolu-
tionary i-SPEED 726 features a 3 megapixel sensor capable of recording 8,500 full frames/second, 1080p 
HD images at 12,500 frames/second, 720p HD images at 23,000 frames/second, and top speeds in excess of 
one million frames/second. 

m+p international is a worldwide provider of high-quality test and measurement solutions for vibration 
control, noise & vibration analysis and general data acquisition. By working closely with our customers, we 
understand their applications from an engineer‘s point of view and this is apparent in our products. A policy 
of continuous research and development, which has led to many pioneering solutions, ensures that our 
products demonstrate superior performance and quality. 

Meggitt Sensing Systems is a leading supplier of high-performance sensing and monitoring systems for 
physical parameter measurements in extreme environments. Meggitt’s Endevco® range of piezoelectric, 
piezoresistive, Isotron® and variable capacitance accelerometers, piezoresistive pressure transducers and 
acoustic sensors ensures critical accuracy and reliability for shock, pressure and vibration measurements. 



 

 

Northrop Grumman Innovation Systems designs, builds and delivers space, defense and aviation-related 
systems to customers around the world. Our main products include launch vehicles and related propulsion 
systems; missile products, subsystems and defense electronics; precision weapons, armament systems and 
ammunition; satellites and associated space components and services; and advanced aerospace structures  

EXHIBITOR INFORMATION 
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NVT Group (Data Physics, Lansmont, and Team) have proven expertise in measuring, simulating, and 
analyzing the effects of vibration, noise, shock, and other environmental variables for our industry custom-
ers. Our combined capabilities make us a leading global provider of test and measurement solutions.  

For over a half-century, NTS has helped manage your toughest environmental test requirements. Leverag-
ing our national network of laboratories, we are uniquely qualified to guide clients through the Navy ship-
board MIL-Standard requirements. Our engineers are experts in shock and vibration, possessing extensive 
knowledge of ship design and dynamic structural analysis. 

PCB® manufactures precision sensors and sensor accessory products. Our product lines include sensors 
for the measurement of acceleration, acoustics, force, load, pressure, shock, strain, torque, and vibration. 
Our products are the first choice of engineers and scientists at leading businesses, research institutions, and 
independent laboratories around the world. We offer unmatched customer service, a global distribution 
network, 24-hour SensorlineSM, and a Lifetime Warranty to deliver Total Customer Satisfaction.  

Photron was founded in 1974 to provide manufacturing, sales, and service for state-of-the-art professional 
film and video equipment used to capture thousands of high resolution images for playback and analysis. 
Photron has continually expanded their product line to aid in the advancement of photo optics and elec-
tronic technologies furthering research and development in the areas of digital imaging and slow motion 
analysis. Markets include microfluidics, military testing, aerospace engineering, automotive, broadcast, 
particle image velocimetry (PIV), digital image correlation (DIC), ballistics testing, and more. 

Midé Technology Corporation is a leading provider of advanced engineering products and services. Midé is 
committed to providing customers with high-quality deliverables that are on-time, on budget, and meet 
their expectations through the use of a quality management system focused on continual improvement. 
Midé uses industry best practices in both execution and cost effectiveness. Portable, powerful, & easy-to-
use, Mide’s range of compact stand-alone shock and vibration accelerometer data loggers enable quick, 
easy, accurate, and cost-effective shock and vibration measurement in almost any environment. 

Polytec is the market leader for non-contact, laser based vibration and velocity measurement instrumenta-
tion. Our innovative solutions allow customers to maintain their own technical leadership across many 
fields.  Polytec has recently celebrated its 50th anniversary, earning an unrivalled reputation for technical 
support and offering an unmatched range of laser vibrometer solutions.   



 

 EXHIBITOR INFORMATION 

Spectral Dynamics (SD) is a technically innovative company that has served the Shock and Vibration com-
munity continuously for 56 years. Whether it’s Sine control of challenging tests, innovative MIMO control 
of multiple shakers, Shock data capture at 5 Msample/s/channel or accurate Phase-locked acquisition of 
hundreds of channels of data, Spectral Dynamics uses mathematics effectively to reduce the total costs of 
dynamic testing. Call Spectral Dynamics for a customized solution to your needs in Vibration, Shock or 
Acoustic Test Control; Multi-Channel Data Acquisition; Modal Analysis or PIND Testing. Ask about our 
Electrodynamic and Hydraulic Shaker Systems and our Shock Tables. 
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SPEKTRA is the leading provider of Calibration and Test systems for the measurement of Shock, Vibration 
and Acoustics. The company develops, manufactures, sells and supports a broad range of test and calibra-
tion systems, from very low frequency to very high frequency systems, low g to high g shock, and both 
Primary (i.e. laser vibrometer) and Secondary measurement systems. These are fully automated systems for 
the test and recalibration of shock, vibration and motion transducers used in aerospace applications, in 
automotive crash testing, for seismic measurements, etc.  SPEKTRA also offers calibration and test services 
as well as engineering services for the development of customized test solutions.  

Taylor Devices has provided innovative solutions for shock and vibration control since 1955.  Our custom-
ers include all branches of the US Military and NASA Space Programs.  Products include precise position-
ing shock isolators, fluid, elastomer and hydropneumatic spring-dampers, high capacity fluid dampers, and 
modular machined springs. Made 100% in the USA.  

Shock Tech  designs, manufactures and tests shock attenuation and vibration isolation mounting systems 
for the most demanding environments. We provide solutions for your equipment's dynamic protection 
problems and are experts at quick-turn, affordable results.  

Since 1975, Precision Filters, Inc. (PFI) has been a global provider of instrumentation for test measure-
ments. You can rely on a single source for signal conditioning and switching—a complete range of instru-
mentation—products optimized to work together to provide high performance at reasonable cost. 

For more than 55 years, Thermotron has provided quality environmental test equipment. We’ve worked to 
establish a trusted reputation among our peers, and when people hear the name Thermotron, they have 
confidence in the testing of their own product. We’ve been building our name since 1962; now it’s your 
turn. Quality. Trust. Confidence. Build yours with a Thermotron. 

Siemens LMS  –  Simcenter Test / Simcenter is the Siemens software brand for addressing Predictive Engi-
neering Analytics. The Simcenter portfolio consists of solutions that span 3D simulation, 1D simulation, 
and testing solutions.  It is comprised of a number of well-known products such as Simcenter Test.Lab, 
NX Nastran, STAR-CCM+, Simcenter Imagine.Lab and Simcenter 3D.  Simcenter Test Solutions spe-
cializes in testing for Acoustics, Structural Dynamics, Rotating Machinery, Durability/Fatigue and Vibra-
tion Control and are the market leader for high-end data acquisition and test results visualization and post 
processing. 
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Vibration Research offers testing products, software and support with unrivaled value. Our VR9500 Con-
troller and ObserVR1000 DAQ/Analyzer, along with VibrationVIEW and ObserVIEW software, include 
patented innovations used by world-wide testing labs and engineers.  iDOF™, FDS, FDR, and Kurtosion® 
are some of VR’s applications that ensure accurate, fast vibration testing.  

Since 1964, Vibro/Dynamics has been the leader and pioneer in the design and manufacture of vibration 
isolation and shock control systems. Our Products and Services are designed to effectively reduce transmit-
ted shock and vibration and to provide an adjustment means to precisely level, align, and properly support 
industrial machinery. We also provide systems that protect machinery and building structures from incom-
ing vibration caused by machinery, railroads, earthquakes, etc.  In 2014, Vibro/Dynamics became a member 
of the Socitec Group, worldwide leader and specialist of wire rope isolators and elastomeric solutions.  

Vision Research designs and manufactures high-speed digital imaging systems that are used in all military, 
industry, academic and entertainment sectors.  Marketed under the Phantom® brand, our cameras allow 
you to analyze physical phenomena when it’s too fast to see, and too important not to™. Please visit 
www.phantomhighspeed.com  for additional information. 

Xcitex is an innovator in the industries of motion analysis and video-based motion capture.  ProAnalyst® is 
the world's leading software for extracting ("tracking"), analyzing, and presenting motion from pre-recorded 
video.   MiDAS DA software combines and synchronizes data from a variety of sensors with your high-
speed video. 

Over the past 55+ years, Unholtz-Dickie has engineered vibration test solutions for thousands of customers in 
hundreds of industries in 45 countries. We are a unique source for vibration test systems because of our com-
plete product offering and understanding of the total test system.  Products include advanced high-efficiency 
air-cooled power amplifiers, high-performance electrodynamic shakers, long-stroke thrusters, integrated slip 
table assemblies for 3-axis testing, support instrumentation for measuring vibration environments, and Win-
dows-based digital vibration control and analysis workstations. Together, these products, well regarded for 
high performance and reliability, provide complete and reliable test solutions for the vibration test industry. 

Thornton Tomasetti provides engineering design, investigation and analysis services to clients worldwide 
on projects of every size and complexity. We have more than 60 years of experience in research, testing and 
software development for the U.S. Navy and Department of Defense in the fields of blast, underwater 
shock, impact and vibration effects. 
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HYATT REGENCY DALLAS MEETING SPACE (cont.) 
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