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FAILURE MODE AND CAUSES. Fails (o operate (Both booster cartridges on any one holddown assembly) caused

by:

& ExXcessive gaps at internal mterfaces
€} Voids or cracks in charge

(}

0 msofficient Charge

Insensitive explozive from moishire, contamination, or chemicel decomposition

FAILURE EFFECT SUMMARY: Logs of migzion, vehicle and crew due to vehicle out of control at lift off One
success path remains afier the first failure. Operation is pot affected until both paths are lost,

EEDUNDANCY SCREENS AND MEASUREMENTS

1. Nfa

2. NiA

3. Pass- Mo credible canaes,
EATIONWALE FOR REETENTLOMN:
A. DESIGN

0 Design specification UUSBI 10SPC-0031

=  Leskage contral per paragraph 4.4.2.3.1. {Contamination)

= Wibralion level per paragraph 3.4.1.3. {(Voids, Cracks, BExcessive Gaps)

M0

< Explosive material (RDX) certified oo Type I, Class 7, MIL-R-3%§. (Contamination)
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O

Hermetically sealed device prevents entry of moisturs and contaminents followmg manufacturing,

{Contamination) .

Qualification documented in Space Ordnance Systems Test Reports QTR 2660, 3F-1384-10 and 3P-1918-10:
and HTL/Energy Systems QTR 2-501270, ER-PYR-91.002 und COQ APYR-6121. (All Failurc)

o o _ DHO32
High {+150"F), Jow {+20"F) and ambient temparanre fimetion test.
& and 40 foot drop {Shock)
Vibration teat
Eighty-five percent loaded cartridpe, standard frangfble mrt margin fanctional test,
Humidity Test
Salt Fog

=~ I - T~ = I ]

TEETING

Lot accoprance testing per Space Ordnance Systems Test Procedure per TPE794 or HTL/Enerpy System
Division Test Pracedure per ATP 2-501270

o Leakage Test Entite Lot. {Contamination}

o Newtron Badingraphy Test Entire Lot. {All Failurs Canses)

o Lot Sample Firmg Test ten percent of the lot. (AN Fatlore Causes)

INSPECTION
VYENDOR RELATED INSPECTION

RECEIVING

o Receiving Inspection: All explosive material certification and tesl reports sre verified by USEL
{Contamingtion)

o USBI Source Inspertion Plan (SIF) 1363,

o Space Ordnance System MP 114848.3.

¢ HTL/Energy Systams Division MP 2-501270

Assembly Operation

o Explosive material moisture content determination, loading and weighing process and tare weight are

witnessed one hundred percent by Contractor Quality Assurance and varifisd by USET Quality Assurance
per: {Contamination, insnfficient Charge}
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= UUSBI SIP 1363
- Spacs Ordnance Systern Manufactoring Procedure 114842-3,
- HIL/Ensrgy Systema Divislon Manufasturing Procedurs MP 2-301270

o Lot Acceptance Test

Lot Acceplance Teeting is wimessed ong hundred percent by USBET Quality Assunmes and Contractor Quality
Assurance personnel per; (Al Failure}

- 1I5EI Source Inspection Plan 1363
- Bpace Ordnance System Acceptance Test Procedure TP 8754
- HTL/Energy Systetns Division Acceptance Test Procedure ATP 2-301270.

o N-tay: Each N-ray film is examined far the following: (Al Failure Causes)
- Evidence of contaminetion in explosive matarial. : DCNO32

- Manufactaring residue in explosive material.

- Processing debris of gther extraneons contaminaiion in cxkploslve material,
Excensive gaps st internal interfaces.

- Vuoids or eracks in explogive chargs.

- Ingufficient explogive charge

Q  Lotrevigw and certification per USET Plan 10FLN-0031. ({Impraper Material)

O Critical Processes/nspections:

The fallewing critical processes/inapections are nsed to assure that axplozive material dogs not have excessive pap at
internal face, voids, or cracks in charpe, insufficient charge, leaks or improper welds through which contammation

maey enter. {All Failure Canses)

v X-tay (Qualification lats anly} Per docurnant 8794, Space Ordnance System Acceptance Test Procedure or
pet document ATP 2-501270, HTL/Energy Systems Division Acceptance Test Procedure,

o  N-ray - Per document 8794, Space Ordnanee System Acceplance Test Procedure or per document ATP 2-
501270, HTL/Energy Systema Division Acceptance Test Procedure.

o Helium Leak Test - Per document 8794, Space Ondnance System Aceceprance Test Procedure or per
document ATP 2-501270, HTL/Energy Systems Division Acceptance Test Pracedunre.

ESC RELATED INSPECTION

O Receiving Inspection
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¢ Ordrance device shelf lifi is verified one hundred percent by SPC Quality Assurance in accordance with
NETS 03060, Space Shuttle System Pyrotechnic Specification. (Contamination)

o Visusl inspection of pymtechnic device for dzmage, degradation, corrosion, misalipnment or moistere is
petformed per OMRSD File V, Vol. ! Requirement Number BOGOFL.005. (Conamination)
O Installation Inspection
v Ordnimce device mnstallation is witnessed and verified by SPC Quality Assurance, (Contamination)
. FATLURE HISTORY
O Failure Histories may be obtained from the FRACA database,
E. OPERATIONAL USE

¢ Not applicable to this failore mode,
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