
Tuble II 

SID!.\IAIW OF EXPElUMENT"L DATA 

,-----r---_,__---.---,------y-------,----- --___ .. __ . ___ ,--_____________ . _ 

ArRIVAL TI~i ES fREE · SURFACE fIRST SHOCK SEOO'lD SHOCK 

PELLET ~-~--_+_-\'E-LOC~I-T-IE-S-f_--r_--_y_--,--___cr__--f_---.---_r--_,__--.- , _ _ --1 
SHOT EXPLOSIVE ORIENTA- nllCK-

NO. SYSTEM TIOO NESS 
( .... ) 

5648 P-40 lens X 6. 318 
(-) to (+) 

X 6.388 
(-) to (+) 

5801 P-40 X 6.388 
(+) to (-) 

Z 6.383 

Shock Particle S 
tl - to t2 - to u

t1 
Ut~ Velocity Velocity tress 

'" Vl Ul CTl 
(IL') (IL') (mm/}J-S) (mm/}J-S) ( .. m/p..s) (.,m/p..s) (kb) 

1.051 1.296 

1.015 1.308 

1. 019 1.320 

0.816 

0.692 1.62 

0.80'l 1. 62 

0.836 1.52 

1.02 

6.03 0.346 55. 5 

5.94 0.403 63.7 

5.92 0.418 65.7 

7.28 0. 508 98.4 

0.9426 

0.9320 

0. 9294 

0. 93(12 

Intern,l Shock Particle Stress 
En er gy Vel ocity V~ 1 0C ity ~ 

£1 - EO U2 U2 CT2) VO 
(cal/em) (mm/p..s) (mm/}J&) (kb 

----.;~ 

Internal 
.. :.)';:; 1'(;"( 

Z2 - EO 
(c21/g",j 

1---- --
14.3 5.05 0.810 117.0 0.2~95 86.6 

19.5 5.03 0.810 117 .4 O.[.;;SO 86.4 

20. 9 4. 99 0.158 110.1 O .C~1)3 75.6 ' 

30.!.! not ohs~rv~ 

5880 P-40 X 6.391 1.018 1.322 0.754 (1.66) 5.93 0.377 59..1 0. 9364 17. 0 
(+> to (-) 

4.97 (0 .828) 118.1 O. ~~~4 90. 5 

Initial state in Al 1.47 

5921 P-40 .. r 0.380 
1- Coop B (+) to (-) 

Y 6.347 

5920 P-40 .. X 6.391 
1- Coop B (-) to (+) 

Z 6.380 

6009 P-40 Y 6.358 
Z 6.388 

1.019 1.146 (0.186) 2.630 

1. 020 1.144 0.994 2. 56 

1. 069 1.139 (0.681) 2.63 

0.876 1.40 

1. 058 1. 363 0.819 1. 43 
0.893 1.12 

5.91 

6.22 

5. 98 

7.28 

6.01 

7.15 

0.393 

0.497 

0. 3,14 

0.698 

0. 410 
0.560 

(61. 8) (0 . 9335) 

tn.2 0.9201 

(54.6) (0. 9426) 

135.1 0. 9041 

65 .3 0. 9320 
106.6 0.9215 

18.5 

29.6 

14.1 

58.3 

20.0 
38.2 

5997 P-40 + 
~- Comp B 

Y 

Z 

Z 
Z 

6.360 1 .011 1.158 1 .03 3.00 6.29 0.515 86.2 0. 9180 58.5 

6.386 0.811 1.201 1.40 (2.63) 7.33 0.700 136.1 0.9046 34. 0 

7363 P-40 

1394 P-40 + 
I- Coo,p B 

7395 P-40 

Z 

Z 

Y 
Y 

6. 599 
3.396 

6.601 

3.411 

6.601 
3.399 

Iftiti.l den5it;. Po = 2.657 ga/c.' 

0.914 
0.469 

0.899 

OA-62 

1.088 
0.562 

1.824 

0.958 

1.336 

0.631 

1.448 
0.745 

( ) poiftt5 in parenth<s<s are le ss reliable 

1.04 

1.09 

1.27 

1.51 

0. 836 
0. 862 

1.58 
1.65 

2.32 

2.17 

1.60 
1.58 

7.22 

7.24 

1.35 

7.38 

6. 01 

6. 05 

0. 520 
0.545 

0. 635 

0.151 

0.418 
0. 431 

99.8 

104.8 

123. 6 

H7.6 

67.7 
69. 3 

0.9280 

0. 9247 

0. 9139 

0.5931 

0. 9308 
0. 9281 

32 .4 

35.5 

41.9 

67.7 

22 .2 
22 .2 

5.61 

5.66 

5.65 

4.85 

1.315 198.8 O.7J35 212 .0 

1 .281 199.0 0.7:33 205.6 

1.315 199.9 0.1.02 211.7 

not observed 

0.713 1103.7 10.(; :3-1 68.4 
not observed 

5.62 1.50 231.9 0.7m 311.9 

5.70 (1.32) (227 .2) (O.7f·:H ) 217.6 

4.14 
4.10 

5.36 

5.49 

4.71 
4.77 

0. 79 
0.82 

1.16 

1.23 

O. (l00 
0.190 

127.4 

133 .4 

195 .8 

215 .3 

114.9 
113. 9 

0.8s~a 102.2 

0.8519 113.6 

0.8124 193.9 

0. h·~5 211.2 

O. Em S 85.3 
0.8519 85 .5 

I 
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T~e free-surface ve lociti es were calculated from the measured slopes 

of the t~aces by means of the relation: 

tan a I uf = o-=.;:....:c..;.",---,,='----.,-

MF tan y I 
(2.12) 

where a l is the effective ang le of the inclined mirror Y/ith respect to the 

quartz s ~rface, yl is the ang le of the trace on the film with respect to the 

space ax~s, M is the magnification or ratio of distance on the film to the 

correspo!-:ding distance on the shot, and F is the writing sPeed of the camera. 

:he para~,~eters, ai, and yl, of th i s relation are not identical to their nominal 

val~es, ~ and y because of tilt of t he incident shock and s~: gr. t departures 

from orthogonality of the slit and sweep directions. The corrections are 

given by 

t an a l = tan a (1 + el/tan y) 

and 

tan yl = tan y sec 0 (1 - tan y tan 0) 

where a i s the angle of the inclined mirror with respect to the quar Mz surface, 

el is the angle of shock tilt as measured on the film, Q is the angle of the 

s l it wib respect to the normal to the sweep direction, and y is the angle of 

the trac2 with respect to the slit direction (Fig. 2.5). 

Ee observed shock wave velocities and associ ated fr~e-surface 

v21ociti2s are given in Table II,along with the initial concitions for each 

experime~t and other quantities derived from the measured v210cities. 

T~e experimental precision, based on assembly tolerances, camera 

rcsol~tiJn, and film re~ ding errors is estimated to be ±l% in shock 

ve~ocity and ±5%.in free-surface velocity. Most of the error in free-

surface velocity is due to uncertainty in reading the angle yl (±l 0). 


