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Fig. 33. A c ri t L v c p e n4 o t w t ha
p o l i7

(a)

Fig. 34. The large crater o a o
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Fig. 34. (cent)
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3



(

F 3 B s i( b o t L v a sw c r
e t5



C

-LFQ ——

C LA P P R/
F L IL O C-

6 m

- --4%

‘+
\\\\\\

w“I

\ \q

—

C
1 2 3 4

x 2 2 2 2

X2
2 2 2 2

, 2 2 2 2
Y 2 2 2 2

v 4 4 4 4
ave

‘\~\ H 2
\ ,\ /

Fig. 3 A f os i mc lw i mi no t x f a a p p3 m ( t w
t r a vo t s ht uc e n tA t rt o 8 m w r et r t p o

3



;. # ‘ “:23

L-17

—

L-18

-.’
. .

E.. —.; “.-

7=:- T

—
-
—

.

L .L

Fig. 38. T s i m u l ac la fC S Ta 1 M C L w b rb a s s
w e is e gf rt c y l iR s i m



F i3 D s ug ow o bi a s ed es o t L
s hc ua p o l7

4



(a)

(b)

Fig. 40. G re l ow a o bi t s c s e( A
p o la ( e tb a 5



F i41. S i g ng re l ow a o bi a d es o t
L v ec e t5

4



Fig.42. a

Fig. 4 O s o t L24 v a sw w c r
e t5



Fig. 44. A a

4



,

(a)

b . . :
~ g
.

m
= :

— z

&er---- --
UF i

— .—

Fig.45. O s o t L b rw d eg oa c rt v (
b a P o i5



(a)

(b)

Fig. 46. B s i( b o t L b rh a b ri n
a p p ee t5

4



(a)

(b)

F i4 S i g ng re l oo ci s a o t L w s
c ut v i( b e t5



(a)

(b)

Fig.48. A sectionof the L18 ventcup containeda deepcrackthat penetrated80%of
the capsulewall.(a)As polished,7X,and (b)etched,50X.
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Fig.49. The L-18vent wasseverelydeformed;as polished,7X.
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Fig.50. The module test stack in CST-6-RTG-2,propelledupwardby a reflectedcomponent of the blast wave,was scattered
overa widearea.
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(b)

Fig.51. (a) Clad M-12(top module, C-GIS)and (b) clad M-9 (middle module,A-GIS)were recoveredintegralin
theirgraphiteimpact shells.(c)CladsM-10and M-11(top module,A-GIS)werealso recoveredintegralin the GIS.
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Fig.51,(cent)
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(a)

-

;:—

(-b)

Fig.52. Threebare cladswererecoveredintegral:
(a) M-26(middle module, C-GIS);(b) M-15(top
module, C-GIS);and (c) M-23 (middle module,
C-GIS).
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(c)

Fig.52.(cent)
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(b)

Fig. 53. Three clads were recovered breached: (a) M-8 (bottom
module,A-GIS);(b)M-20(bottom module,C-GIS);and (c)M-22
(middlemodule,A-GIS).
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Fig.54. CladM-35wasrecoveredintegralafter CST-7.RTG-3at 12.9MPa.
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Fig.55. CladM-30wasbreachedin an overpressu
catch tube walls.
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.retest at 12.9MPabycollisionwitheitherthe shocktube or

59



Fig. 56. Clad fragment from CST-7-RTG-3recovered inside the catch
tube;40X.

,

Fig. 57. Fractured area on the surface of the clad fragment; electron
micrograph,2000X.
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Fig.58. X-rayspectrumfromthe area seenin Fig.57(50-scountingtime). Onlyiridium wasdetected.
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(b)

(a)

(c)

Fig.59. Gougedarea on the surfaceof the clad fragment:(a)Electronmicrograph,(b)iron dot map, and (c)iridiumdot map;all
at 1000OX.

62



I

4000 R

n PEAK LISTING

2000

0

ENERGY
1.478

1.980
2.827

6.398
7.046
9.171

E

AREA ELEMENT AND LINE
293 AI-KA (RefleCtiOn

FROM MOUNTING MEDIA)

13384 lr-MA
1648 pal-LA (PALLADIUM

COATING ON SPECIMEN)
3182 Fe-KA

444 Fe-KB
1111 k-LA

0.000 5.000 10.000 15.000 20.000

ENERGY (keV)
Fig.60. X-rayspectrumfromthe area seenin Fig.59(262-scountingtime).Bothiridiumand iron weredetected.
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Fig.61. Gram elongationand a reductionm thicknessof27%occurredm a section
of the M-35vent cup, 50X

Fig.62. The M-35capsuleweldwasunusuallycoarsegrained;50X.
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Fig. 63. The module exposedto an overpressuretest
at 2.96MPahad a crackon eachsideof the broad faces
of the aeroshell.
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Fig.64. The A-GIS
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(a)and the C
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(b)

-GIS(b)from CST-8-RTG-4werecracked.
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Fig.65. The simulant-fueledcladsexposedto 2.96MPa wereonlyslightlydeformed.
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Fig.66. The simulant-fieled LWRHUSwerenot significantlydeformedafter an explosiontest at 2.96MPa.
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(c)

Fig.67. C1adM-46wasrecoveredin two piecesafter CST-9-RTG-5.The breachwasa resultofcollisionwitheither
the shocktube or catch tube walls.Four views(a, b, c, d).
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(c) (d)

Fig.68. Clad M-40wasrecoveredintegralafter exposureto 15.3MPa in CST-9-RTG-5.Four views(a, b, C, d).
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Fig. 69. An M-46 clad fragment containing striations
and cracks on the external surface was selected for SIZhf
examination;7X.
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Fig.70. Low-magnifi@ionx-mYsP@raofthe area in Fig.71a(20-scountingtime). Iridium, iron,andaluminum weredetect~.
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(a)

(b) (c)

Fig.71. M-46fragmentfracturesurface:(a)Electronmicrograph,(b) iridium dot map,
and (c)iron dot map;all at 30X.

Note:
Figures(b) and(c) are reversed.
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Fig.72. X-rayspectra fromthe area in Fig.73a(30-scountingtime). Iridium, iron, and phosphorusweredetected.



(b)

(a)

(c)

Fig.73. Gougedarea on surfaceof clad fragment:(a) Electronmicrograph,(b) iridium
dot map, and (c)iron dot map; all at lOOOX.

Note:
Figures(b) and(c) are reversed.
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Fig.74. A crater in the M-40vent cup penetratedapproximately35%of the capsule
wall:6X.

.

— .,

Fig.75. Significantgrainelongationoccurredin the crater of the M-40vent cup; 50X.
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