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GOALS , SCOPE

Å Goals: 
ïJoint effort of DOD and DOE to quantify the capabilities of 

computational codes to accurately predict the response of an 
instrumented fuze to a known shock.

ïThe purpose of the modeling and simulation was to predict the board 
accelerations in a blind study. Other agencies made similar 
predictions using a variety of finite element codes. Other tests were 
also conducted. This paper is limited to the work done at Picatinny 
Arsenal on a test article 3 (TA3) labeled by the Air Force as Series 1 
Test 1. 

ÅScope
ïModel: MTS TA3, housing, boards and major electronics 

components filled  with potting, MTS test apparatus.

ïAbaqus Explicit 2016HF2, dynamic analysis.

ïEvaluate: Acceleration during the impact. Predict acceleration 
readings for all 4 accelerometers placed on 4 boards. Compare 
accelerometer readings during MTS test with FEA predictions. 
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METHOD

MODEL INFORMATION, PROCEDURES

ïGeneral Purpose Finite Element Software: Abaqus Explicit 2016HF2

ï Analysis: dynamic, non-linear materials, non-linear geometry

ï Analysis time: 0.001 seconds

ï Full model

ï Parts:  Imported from CAD or defined in Abaqus CAE. All parts modeled as 
deformable.

ï Elements: 8-node linear brick elements, reduced integration, hourglass 
control

ï Materials:  Viscoelastic model, Elastic Plastic model and Crushable Foam 
model.

ï Loads: Shock load per Test Unit104_20H_F1_16_1 (Series 1- short duration) 
input data - test data from AFRL Eglin).

ï Boundary: Constrained Guides and Seismic Mass

ï Initial Conditions:  Initial velocity 17 ft/s

ï Friction: Friction coefficient 0.3, all contact surfaces.

ïDamping: material viscoelastic damping.
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METHOD

POSSIBLE ERRORS

ïGeometry was defeatured.  

ï General contact with coefficient of friction 0.30 for all contact. Slipping effects, 
temperature and pressure dependences are ignored.

ï Threaded connections were not modeled, instead contacting surfaces were 
tied.

ï Retainer preload was not applied.

ïIt is assumed that  potting material filled all cavities above the ñPotting Capò.  
Weight of parts were adjusted to match weight of the assembly. Interaction 
between  Closure Ring and  Housing were assumed as glued (tie constraints).  
Fixture and Retainer materials were assumed as steel AISI 4340.
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METHOD: TEST SETUP

MTS Drop Test at Eglin AFRL
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METHOD: ACCELEROMETERSô LOCATION

  
a) Board 4 - Burst Point Module b) Board 3 - Burst Point Module 

  
c) Board 2 - Firing Module d) Board 1 ï Firing Module 
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METHOD: PARTS AND INSTANCES

Electronic components modeled



19 SEPTEMBER 2016 88UNCLASSIFIED

UNCLASSIFIED

DISTRIBUTION STATEMENT A.: Approved for public release

UNCLASSIFIED

UNCLASSIFIED

METHOD: PARTS AND INSTANCES

Electronic components modeled
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RESULTS

BOARD ACCELERATIONS


