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A s e r i e s  o f  exper iments  o f  impact c r a t e r i n g  was performed 
a t  t h e  NASA Ames V e r t i c a l  Gun Range May 9 through May 20 ,  1983, 
s e e  Table 1. These exper iments  a r e  a  c o n t i n u a t i o n  o f  exper iments  
and a n a l y s i s  begun under  PJASW-3168 b u t  a l s o  r e p r e s e n t  new combi- 
n a t i o n s  o f  expe r imen ta l  t e chn ique  and more a c c u r a t e  dynamic mea- 
surements .  The purpose of  t h e s e  exper iments  i s  t o  improve ex- 
pe r imen ta l  measurements o f  dynamic c r a t e r i n g  motions  and t o  pro- 
v i d e  a  d a t a  base  f o r  f u t u r e  a n a l y s i s  o f  e j e c t a  k i n e m a t i c s  and 
f o r  comparison w i t h  oomputer s i m u l a t i o n s  f o r  c r a t e r  mechanics 
t h e o r y  development. 

An e j e c t a  plume d i s s e c t o r  was used f o r  a l l  expe r imen t s ,  in -  
c l u d i n g  t h e  qua r t e r - sgace  exper iments .  The d i s s e c t o r  c o n s i s t s  
o f  two aluminum s h e e t s  w i th  a v e r t i c a l  s l i t  o f  v a r i a b l e  width.  
P o s i t i o n e d  approximate ly  edge-on t o  t h e  camera t h e  d i s s e c t o r  
a l l o w s  dynamic measurements t o  be made of  a  p o r t i o n  o f  t h e  
e j e c t a  plume s o  t h a t  i n d i v i d u a l  p a r t i c l e s  can  be fo l lowed.  To- 
g e t h e r  w i t h  more a c c u r a t e  t im ing  o f  t h e  f i l m  speed a t  v a r i o u s  
p o i n t s  d u r i n g  t h e  plume growtP, ' ( the  f i l m  speed v a r i e s  somewhat 
d u r i n g  t h e  c o u r s e  o f  t h e  f i l m i n g  even a f t e r  i t ' s  "up t o  speed")  
p rov ided  by Ames photography p e r s o n n e l ,  t h e  u se  o f  t h e  d i s s e c t o r  
a l l o w s  e j e c t a  v e l o c i t y  measurements o f  d i f f e r e n t  p o r t i o n s  o f  
e j e c t a  t o  w i t h i n  a  few p e r c e n t .  The technique  i n  g e n e r a l  i s  s i m -  
i l a r  t o  ( I ) ,  b u t  an  a t t e m p t  i s  made t o  o b t a i n  more a c c u r a t e  velo-  
c i t y  measurements. Also d i f f e r e n t  t a r g e t  m a t e r i a l s  and o t h e r  
expe r imen ta l  c o n d i t i o n s  and measurements were employed. 

To s t u d y  t h e  v a r i a t i o n  o f  t h e  measured e j e c t a  k i n e m a t i c s ,  
v a r i o u s  i m p o r t a n t  impact pa rame te r s  were v a r i e d .  Impact v e l o c i -  
t y  was v a r i e d  from 1 .0  t o  4.84 km/sec. P r o j e c t i l e  t y p e s  were 

A l ,  1 /8"  A l ,  and Pyrex.  Ta rge t  m a t e r i a l s  were c l a y ,  c o a r s e  
sand ,  mois t  s a n d ,  compacted mois t  sand ,  and sand wi th  a  subsur -  
f a c e  h i g h l y  competent l a y e r .  Ta rge t  geometry i n c l u d e d  q u a r t e r -  
space  a s  w e l l  a s  ha l f - space .  The p1ur.e d i s s e c t o r  p o s i t i o n  was 
v a r i e d .  L i g h t i n g  w a s  v a r i e d  f o r  optimum r e s u l t s .  H o r i z o n t a l  
p i n s  a c r o s s  t h e  plume d i s s e c t o r  s l i t s  were v a r i e d  i n  p o s i t i o n  o r  
e l i m i n a t e d  i n  some s h o t s  t o  f i n d  t h e  optimum des ign .  I n  a d d i t i o n  
t o  t h e  f i l m ,  f i n a l  c r a t e r s  were a l s o  measured and ana lyzed .  

The v a r i a t i o n  o f  e j e c t a  k inema t i c s  w i th  impact c o n d i t i o n s  
and t a r g e t  t y p e  i s  o f  fundamental  concern.  Seve ra l  impor t an t  
i s s u e s  of expe r imen ta l  t echnique  can  a l s o  be add re s sed  w i t h  t h i s  
d a t a .  The e f f e c t  o f  q u a r t e r  space  on e j e c t a  and c r a t e r  dynamics 
i s  o f  p a r t i c u l a r  concern .  The p r e s e n t  d a t a  when comple t e ly  re- .  
duced and c o r r e l a t e d  w i th  p r e v i o u s  d a t a  should  a i d  improved un- 
d e r s t a n d i n g  of  c r a t e r i n g  dynamics and w i l l  p rov ide  a  r e l e v a n t  
d a t a  base  f o r  judging  t h e  e j e c t a  v e l o c i t y  d i s t r i b u t i o n s  c a l -  
c u l a t e d  i n  computer s i m u l a t i o n s  o f  l a b o r a t o r y - s c a l e  c r a t e r i n g .  
Also con t inued  development o f  exper imenta l  dynamic measurements 
a t  t h e  NASA AVGR w i l l  i n c r e a s e  t h e  d a t a  r e t u r n  from t h a t  unique 
and impor t an t  f a c i l i t y  f o r  c r a t e r i n g  s t u d i e s .  
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TABLE 1. NASA AVGR impact cratering experiments. 

SHOT PRoJ. v ~ i a ~ f  T+ TARGET 

1/4" AL 4.37 
same 3.85 
same 4.69 
same 4.55 
1/8" A1 4.84 
same no meas. 
same 2.24 
114 It A1 2.03 
1/4" A1 2.10 
same 2.00 
same 1.88 
same 1.00 
same 1.87 
same 1.89 
same 1.89 
same I. 94 
same 1.04 
same 2.10 
sane 2.08 
same 1.92 
same 2.06 
same 1.84 
1/4"Pyrex2.03 
1/4" A1 2.00 

coarse sand 29.2 4.7 
same 29.5 6.5 
fine sand 31.1 7.2 
same 31.5 6.4 
same 17.7 3.6 
same 13.8 2.6 
same 13.5 2.5 
same 23.6 5.4 
same 23.8 4.9 
f.~and/comp.lyr2~~d 23.8 4.7 
f.sand/comp.lyrlud 23.6 2.7 
fine sand 18.6 3.8 
wet fine sand 25.4 5.2 
loose,moist f.s. 18.1 4.8 
compacted,moi'st f.sl9.7 2.6 
coarse sand 22.5 4.6 
same 20.2 4.0 
clay 6.2 3.9 
basalt not rneas, 
water N/A 
coarse sand,xspace 23.2 4.4 
clay,quarter space 7.8 4.2 
coarse sand 21.2 4.8 
clay, quarterspace 7.5 4.0 
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