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Regression of all Available data for 
Propellant B yields:
y(mm)= 2.52*t(mmmms)  +235590/t2

(mmmms) + 333

with R 2 
(adjusted) = 98.9%
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Piezopin

Fiberoptic Probe
Note: Subscripts are 
distance from Booster 
interface.
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Shock Front Location vs. Time

For Binder Rich, Non-aluminized Propellant as Compa red to Composite AP/Al/HTPB
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Propellant C, Piezopin Data

Propellant C, Fiber Optic Data

All Available SLSGT Data for 6 Tests on Propellant B

Propellant C, Regression of All Data

Propellant C, Regression of Piezopin Data Only
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y(mm)= 0.20*t(� s)  - 803700/t2
(� s) + 644

with R 2 
(adjusted) = 91.2%

y(mm)=  2.35*t (� s)  - 208100/t2
(� s) + 318

with R2 (adjusted) = 97.8%
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1” x 1” Comp A-5 
(0.05 lb)

2, 2” x 1” Pentolite
Pellets (0.36 lb total)

8” x 8” Comp B 
(~25 lb)

2, 8” OD x 16” Steel 
Cylinder Loaded with 

Test Propellant

Vacuum Grease 
Between Charges

Vacuum Grease 
Between Charges

1/16” Standoff

14 Shorting Pins
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Plate (1½” Thick)
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Pellets (0.36 lb total)
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(~25 lb)
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Cylinder Loaded with 

Test Propellant

Vacuum Grease 
Between Charges

Vacuum Grease 
Between Charges

1/16” Standoff
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Propellant 
Formulation 

Regression Equation 

(y is distance from top of 
booster) 

Velocity Decay Equation 

B y(mm)= 2.52*t(ms)  - 235600/t2(ms)
 + 333 dy/dt (mm/µs)= 2.52  + 471200/t3(ms)

 

C* y(mm)= 2.35*t(ms)  - 208100/t2(ms)
 + 318 dy/dt (mm/µs)= 2.35  + 416200/t3(ms)

 

E y(mm)= 2.59*t(ms)  - 236200/t2(ms)
 + 307 dy/dt (mm/µs)= 2.59  + 472400/t3(ms)

 

F y(mm)= 2.33*t(ms)   -321300/t2(ms)
 + 336 dy/dt (mm/µs)= 2.33  + 642600/t3(ms)

 

G y(mm)= 2.32*t(ms)   -255800/t2(ms)
 + 294 dy/dt (mm/µs)= 2.32   + 511600/t3(ms)

 

H y(mm)= 2.00*t(ms)  - 663800/t2(ms)
 + 399     dy/dt (mm/µs)= 2.00   + 1328000/t3(ms)

 

Urethane 
(Hydrocode 
Prediction) 

y(mm)= 3.24*t(mmmms) - 147300/t2(mmmms)
 + 250 

dy/dt (mm/µs)= 3.24  + 294700/t3
(mmmms)
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Test Type Dimensions, 
inches 

GO/NO GO 
Gap, inches 

Input Shock 
Pressure, kbar  

Comments 

NOL Large-Scale 
Gap Test (LSGT) 

1.44 id x 5.5 
length 

  -0  
  (7 replicates) 

280 No detonation at zero 
gap.  Below critical 
diameter. 

Extended Large 
Scale Card Gap 
(ELSGT) 

2.88 id x 11 
length 

  +1.125/-1.200 
  (7 tests) 

+98/-96 Passes the UN Hazard 
Class 1.6 ELSGT criterion 
of 2.75-inches. 

Super Large Scale 
Gap Test (SLSGT) 
No Attenuator 

7.0 id x 16 length    +0 
 
 
 

280 
 

-Detonates at zero gap 
with average detonation 
velocity of 5408 m/s ( ssss = 
98 m/s or 1.8%; n=3). 

Super Large Scale 
Gap Test (SLSGT) 
With Attenuator 

7.0 id x 16 length    + 2.975/- 3.775 +77/-63 - Detonates at 2.975 in. 
gap with D = 5350 m/s ( ssss  
= 53 m/s or 1%; n=3).  
Judging from plate 
deformation, critical 
initiation pressure is 70-
75 kbar. 

Critical Diameter 
Test (Unconfined 
Cylinder) 

6 diameter x 18 
length 
4 diameter x 14 
length 

  280 Both fail to propagate 
(unconfined).  Wave 
decays rapidly  toward 
sound speed. 
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