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    Abstract

        
            The NASA Standard Detonator (NSD) is employed in support of a number of current applications, including the Space Shuttle. This effort was directed towards providing test results to characterize the output of this device for its use in a safe and arm device. As part of the investigation, flash X-ray was used to provide stop-motion photographs of the flying metal plate that is created by initiation of the detonator. This provided researchers with a better understanding of the shape and character of the high-velocity disk as it propagated across the gap between the detonator and next assembly. The second portion of the study used a velocity interferometer to evaluate the acceleration and velocity histories of the flying plate, providing a quantified assessment of the detonator`s ability to initiate the explosive in the next explosive.
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                    CP DDT detonators. II. Output characterization

                    
                        Conference
                            Lieberman, M
                            

                    The combined use of a velocity interferometer system for any reflector and flash x radiography has yielded flying plate characterization of various cutback versions of a CP-loaded DDT detonator. For the conditions considered, kinetic energy of the flyer appears to vary linearly with powder column length. Loading conditions in the igniter region continue to effect output even for the full-length standard DDT detonator. Detonating conditions are indicated by an initial velocity jump and early velocity oscillations. Gurney analyses for simplified cases that are amenable to modeling have yielded velocity values that are in good agreement with the experimental value.

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Standardized piezoelectric polymer (PVDF) gauge for detonator response measurement

                    
                        Conference
                            Moore, L.; Graham, R.; Reed, R.; ... 
                            

                    Time-resolved measurements of pressure profiles from the detonation of explosive devices have proven to be essential for detailed study of device performance. At present such measurements are routinely carried out with laser velocity interferometer (VISAR) systems, electromagnetic particle velocity gauges or piezoresistant (Manganin) gauges. One of the most promising new gauges to appear in recent years is the piezoelectric polymer gauge (PVDF) which has been standardized for general use based on the materials processing techniques developed by Bauer. The special problems presented by small size piezoelectric polymer gauges and nonplanar impacts are studied over a range of impact conditions. Themore » response of 1 mm by 1 mm active area PVDF gauges under precisely controlled compressed-gas gun impacts shows highly reproducible results to pressures of 20 GPa. For the PVDF gauge which is placed within 12 microns of the impact surface and under approximately planar loading with small detonator flyer plates, PVDF gauge signals appear to be reduced by about 15% compared to the compressed-gas gun loading response. For highly nonplanar flyer impacts the PVDF signals are reduced by about 35%. In all stress environments, high quality, time-resolved current pulses are observed. 13 refs., 10 figs., 2 tabs.« less
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                    Through bulkhead initiator studies

                    
                        Technical Report
                            Begeal, D
                            

                    This report describes recent work done to demonstrate feasibility of a fail-safe Through Bulkhead Initiator with minimum dimensions and suitable for use in cyclical thermal environments. Much of the ground work for a fail-safe TBI was previously done by A.C. Schwartz. This study is an expansion of Schwartz`s work to evaluate devices with bulkheads of 304 stainless steel and Inconel 718; explosive donors of PETN, BNCP, and a 0.005 inch thick steel flying plate donor traveling at 2.6 mm/{micro}s; and explosive acceptors of PETN and BNCP. Bulkhead thickness were evaluated in the range of 0.040 to 0.180 inch. The explosivemore » acceptors initiated a small HMX pellet to drive a 0.005 inch thick steel flying plate, and VISAR histories of the HMX-driven flying plates were the measure of acceptable performance. A companion set of samples used a PMMA acceptor to measure the particle velocities at the bulkhead/PMMA interface with VISAR. These data were used to compute the input pressure to the acceptor explosives in an attempt to measure initiation threshold. Unfortunately, the range of bulkhead thicknesses tested did not give any failures, thus the threshold was not determined. It was found that either explosive or the flying plate would perform as a TBI in the bulkhead thickness range tested. The optimum TBI is about 0.060 inches thick, and steel bulkheads seem to be more structurally sound than those made of Inconel. That is, cross section views of the Inconel bulkheads showed it to be more prone to stress cracking than was the 304 stainless steel. Both PETN and BNCP showed good performance when tested at {minus}65 F following thermal cycling of {minus}65 F to +165 F. Analysis of the TBI function times showed that BNCP acceptor explosives were undergoing the classical deflagration to detonation process. The PETN acceptors were undergoing prompt detonation.« less
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                    Phase detonated shock tube (PFST)

                    
                        Conference
                            Zerwekh, W; Marsh, S; Tan, Tai-Ho
                            

                    The simple, cylindrically imploding and axially driven fast shock tube (FST) has been a basic component in the high velocity penetrator (HVP) program. It is a powerful device capable of delivering a directed and very high pressure output that has been successfully employed to drive hypervelocity projectiles. The FST is configured from a hollow, high-explosive (HE) cylinder, a low-density Styrofoam core, and a one-point initiator at one end. A Mach stem is formed in the core as the forward-propagating, HE detonation wave intersects the reflected radial wave. This simple FST has been found to be a powerful pressure multiplier. Upmore » to 1-Mbar output pressure can be obtained from this device. Further increase in the output pressure can be achieved by increasing the HE detonation velocity. The FST has been fine tuned to drive a thin plate to very high velocity under an impulse per unit area of about 1 Mbar{mu}s/cm{sup 2}. A 1.5-mm-thick stainless steel disk has been accelerated intact to 0.8 cm/{mu}s under a loading pressure rate of several Mbar/{mu}s. By making the plate curvature slightly convex at the loading side the authors have successfully accelerated it to almost 1.0 cm/{mu}s. The incorporation of a barrel at the end of the FST has been found to be important as confinement of the propellant gas by the barrel tends to accelerate the projectile to higher velocity. The desire to accelerate the plate above 1.0 cm/{mu}s provided the impetus to develop a more advanced fast shock tube to deliver a much higher output pressure. This report describes the investigation of a relatively simple air-lens phase-detonation system (PFST) with fifty percent higher phase-detonation velocity and a modest 2 Mbar output. Code calculations have shown that this PFST acceleration of a plate to about 1.2 cm/{mu}s can be achieved. The performance of these PFSTs has been evaluated and the details are discussed.« less

                        
                            	https://doi.org/10.1063/1.46363
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Phase detonated shock tube (PFST)

                    
                        Conference
                            Zerwekh, W; Marsh, S; Tan, Tai-Ho
                            

                    The simple, cylindrically imploding and axially driven fast shock tube (FST) has been a basic component in the high velocity penetrator (HVP) program. It is a powerful device capable of delivering a directed and very high pressure output that has been successfully employed to drive hypervelocity projectiles. The FST is configured from a hollow, high-explosive (HE) cylinder, a low-density Styrofoam core, and a one-point initiator at one end. A Mach stem is formed in the core as the forward-propagating, HE detonation wave intersects the reflected radial wave. This simple FST has been found to be a powerful pressure multiplier. Upmore » to 1-Mbar output pressure can be obtained from this device. Further increase in the output pressure can be achieved by increasing the HE detonation velocity. The FST has been fine tuned to drive a thin plate to very high velocity under an impulse per unit area of about 1 Mbar[mu]s/cm[sup 2]. A 1.5-mm-thick stainless steel disk has been accelerated intact to 0.8 cm/[mu]s under a loading pressure rate of several Mbar/[mu]s. By making the plate curvature slightly convex at the loading side the authors have successfully accelerated it to almost 1.0 cm/[mu]s. The incorporation of a barrel at the end of the FST has been found to be important as confinement of the propellant gas by the barrel tends to accelerate the projectile to higher velocity. The desire to accelerate the plate above 1.0 cm/[mu]s provided the impetus to develop a more advanced fast shock tube to deliver a much higher output pressure. This report describes the investigation of a relatively simple air-lens phase-detonation system (PFST) with fifty percent higher phase-detonation velocity and a modest 2 Mbar output. Code calculations have shown that this PFST acceleration of a plate to about 1.2 cm/[mu]s can be achieved. The performance of these PFSTs has been evaluated and the details are discussed.« less

                        
                            	https://doi.org/10.1063/1.46363
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                                                         
                                
                                
                            
                        
                                    
                                    
                                    
                    
                    
                        	 Similar Records


                        
                                
                    

                
            

            
            
            
            
        


        
    

        









	
		
                        

			
                            
                                	
                                        
                                            [image: U.S. Department of Energy]

                                        
                                    
	
                                        
                                            [image: Office of Science]

                                        
                                    
	
                                        
                                            [image: Office of Scientific and Technical Information]

                                        
                                    


                            

			

			
			
                            
                                	 Website Policies / Important Links
	 Contact Us
	
	Vulnerability Disclosure Program
	
	Facebook
	Twitter
	YouTube


                            

				
			

		
	
	





    

    









