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SO S A T (Whan filed in)

USAF MISHAP REPORT
“ {Fill in alt spaces applicable. I additional space js needed, use additional shesi(s).)

1.OATE"OF OCCURRENCE (Day, 2, VEHICLE({a) OR MATERIEL INYOLVED (Model 3, FOR GROQUND ACCIDENTSQN_LY
Month and Yaar) dosignation and secisl o, il appiicable} {Base Code and Reporl Serinl No.)

18 April 1986 “Titan 34D-9 Sl-Y-15-70]

4. PLACE OF OCCH{ARENCE. STATE, COUNTY; DISTANCE AND DIRECTION FAGOM 8, HOUR AND TIME a.

NEAREST TOWN. IF ON BASE, IDENTIFY. IF OFF BASE GIVE DISTANCE FROM ZONE LOCAL ERoar [T)HIGHT

NEAREST naSE. eggngggrgbﬁgg SRace Launch Complex 4, 1045 p.S.T. [ oAms ) ousx
7. T ORGAHIZATION POSSESSING OR OWNING VEHICLE OR MATERIEL AT TIME OF MISHAP .
MAJOR COMMARD SUBPCOMDE OR AF ALA DI VISION WING GROUP 3G OR UNIT HAME & BAIE CODE

: andenhbi&rg
AFSC s .| samTo HSMC 6595 ATG i
AFBB CA (XUMv
5. (Listorganizatians of gatond vehicls, il they dilior from [iom 7 aplove)
T

¢ ORGANIZATION AND BASE SUBMITTING REPORT (Do aat abbreviate)}

Titan 34D-9, Class A Space Mishap Investigation Board, HO Air Force Systems {ommand,
Andrews AFE, MD 20334

10, LIST OF PERSONNEL DIRECTLY INVOLVED
(See AFR 127-2 for apscific insfructions}
ASSIGNEQD AERQ DEGREE |DAYS LOST
A AME, FIRST NAME, MIDOLE INITIAL CRADE A8 AN INJURY oN
LAST NAME, 7 ! oury RATING | ires Anbry | TT GNLY
None .

1 (Enter applicahle {ettet(s) in DEGREE INJURY column. None-¥; Temporary Total=TT; Permanant Partlal-FP; Permanent Tolal=-PT;
Fatal-F; Missing-¥)

{1, FACTUAL SUMMARY OF CIACUMSTANCES; GIVE A DETAILVED HISTORY OF FLIGHT OR CHRONOLOGICAL ORDER OF FACTS AND
CIACUMSTANCES LEADING TO THE MISHAP., THE RESULTS OF INVESTIGATION Wikl AE COMTAINED IN THE "ANALY3S PART™
OF THE REPQRY. ANALYSIS OF AND CONLLUSIONS ORAWN FACM ORAL OR WRITTEN STATEMEMTI OBTAINED ONLY IN THE
INTEREST OF MISHAP PREVENTION WiLL NOT BSE INCLUDED IN THIS SUMMARY,

Launch of Titan 34D-9 from Vandenberg AFB, Space Launch Complex 4 East (SLC-4E)
occurred at 1845:01.110 G.M.T., 18 Apr 86. During Stage 0 ascent, the vehicle was
destroyed. The vehicle had just startec its programmed roll maneuver to position
itself to the correct fiigcht azimuth for its flight profile at T+7.320 seconds.
Review of telemetry data indicates anomolous conditions beginning at T+8.38 seconds.
shutdown was conmanded at T+15.530 seconds with conmand destiuct occurring at
T+16.38 sevtnds. The vehicle impacted at T+28.44 seconds. The majority of the
debris fell within the confings of SLC-4F damzging &round Support Equipment.

Burning debris created many small isclated fires within 1/2-mile of the complex.
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12, : ' AUTHENTICATION i i
CERTIFICATICN BY (ﬁlfe) TYPED NAME AND GRADE SIGNATY bt . DATE
Board Pros: Nathan J. Lindsay '( ‘ o {#

ocard President Brigadier General
AF fORM 711 PREVICGUS EDITION I35 OB3OLETE. N N RN te (When filled in)
AU .
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Wm (hen filled in) {

MISSILE OR’SPACE VEHICLE MiSHAP REPCRT

(Fill in all spaces applicable. 1f additionzl space i3 needed, use additional sheet(s))

+ o . T GEMERAL INFORMAT|ON
A. SERTAL NOD. 3ND DESIGN.A‘HDN OF AaERO+ B. ASSIGNMENT QR 5TATUS capg (AFR 65-] ¢. HRS & TIME ZTONES 0. DURATION OF
SPACE VERICLELS) IMVOLVED 110) fLocal} OF LAUKCR FLIGHT
TLTAN 34D-9 6595 ATG 1045 P.S.T. L R
: ) ' 0 8
E. ACTIVITY OR|MANEUVER PRIOR 10 ACCIDENT/INCIDENT F, ALY, OF ALDLT N RELATION T8O [G. VIOLATIONS
TERRAIN (fctval or estimated)
| 0 ves
R INITIATED PROGRAMMED ROLL MANUEVER AT 7.32 SECONDS 800 FLET : @ "_50‘}.\'

EHASE OF OPERATION {Check ane)

2.
7] rransrosraliox [ ] wanoLine ] countoown INTTIAL euiMa [ RE-EniAy [} RECDVERY [7] otuen (Seecify)

T sTornce "] precounToown ) caunen N RLEINE- M) rermian o3 ousel ] SLAVICING OR MAINTENANCE

3. ACCIDENT TYPE [« 5155 10N
fe.g. Fire or jexplosian on Launch or in air. intentional (e . g. haunch, rr.-u'iningj maint. handling, operations
destruct or flight term.. power failure in Flight, loss alert, 1&C Teat}

of command guidance, Tiight contral system, primary
guidance system.)

N EXPLOSION ‘% SECONDS AFTER LAUNCH CLASSIFIED

5. ' WEATHER (At time and place of misha‘r‘))

SKY CONDITION ¥1SIBILLTY | owINe DIRECTION AND \'FLO",ITY'-SHE)“A\CE AND ALTITURES QN TRAJECTORY

25,000 FEET SURFACE - 6 KNOTS AT 3350 o

’ SCATIERED 20 MILES 800 TEET — 18 KNOTS AT 320

TEMRERATURE | HUMIDLTY DEW POINT QTHER WEATHER ;mmnj(m; (iF weaphrer was a factor in accident in-
dicota and ntiach a dtatenent offwzather officer)

58°F 60% 44 OF WEATHER NOT A FACTOR

6. MESSILE OR MSE DAMAGE INFORMATION

A DAMAGE (CHrek one) X . I 4. EelT. NO. DIRELT MANHOU®S FCR REPAIR,
\ : I§ APPLICABLE (Including ALC hours)

X]Dzswmf,n 0R DAMAGED BEYOND ECOHOMICAL REPAIR L]REPAIl!naLE __jmssmr-NfA
. i

casT aF [ €. TO MISSILE crf dextroyed, see T.0. B. TO OFERATIINAL GROUND EAUIPMENT (Exclud’c normal rexi-
00+ 25- 30} ; dual damage)
DAMAGE OVER '529.8 MILLION £ 70 MILLIOW i
. FIRE DCCURRED F. EXPLOS{ON OCCURRED - G. 1.0.15 NOT COMPLIED WITH AT TIME OF AC~
£ £ oct [Mves [we EXPL v TRy vES qn!c Loels

1F YES, PFE-},&UNCH LAUNOH IF YES, PHE'LAUNCH___.___LAUHEH‘.___
WNFL I BMT A QN IMPACT_ L PNFLIGHT, . 0N THFACT TAT AL NUMBER N/A
d b ——---.-—--I - N
. I ; _
. WOR SLAMdEfER Sy PREVIOUS MDELE STOMTTTED GH ARY FAC~ | 4.FalLUAE & CON-] ¢ rign REQUESTED L. OULL SWORD SUB-.
. | [T TOR ImvOLYED! SUMF T1QH . RE- MITTED
[ YE;T TE VES, HOR ManY PGRT SUBHITTED
L 5 — - —_— LR R . i
{51 o 7] ves X o [ Kwe | [Jyes (Bre Clves e
4. TUENTIFY REPORT NUMAERS A FACTORS ON 1 TEMS H, Fyods K L] A5 APPLICARLE AND AJ[TACH REPORTS (Include Work Unit and

Baw Maliuhction Codes} !

A. TYPE OFfFACHLITY s b F FA&\L{TY WAT A FACTOR N THIS MISHAP, GIVE DETAILS

TITAN 34D |SPACE LAUNCH GOMPLEX & SACILITY NOT A FACTOR

€. SUMMARIZY LMJ‘I-C'! CLEARASCE #17H MILLITARY OR CI\;IL

Ya¥iC CHEMIZRLS INVELVED

popnears 1! np)h‘gnh_ln _
et EORROLBFFECER g ves ]
MISSTLE FLIGHT CONTROL OFFTCER e enruichs N0 unMi
N ] TY B S b Y
LAUNCH DIRECTOR | _: L
8N/ A : ‘ fe AIRCRAFT INFORMATION |
A. LAUNCH ALFY MDAS R. ACFT ‘SEFHAL moe| €. HAS AVRCRAFT NAMAGED? [N SFk’.CIF‘l’ ACFT SYSTEMIS) CONIRI.B. TQ
: - hcost IF PERTINENT (Include Work
- [[] ves e Dmit and How Malfunctian Codes}
. DEST . oo SHB._.__ —_ =
MINOR MISSING e
. .__...WA_‘.,__-_awﬂ.....__._- - .,,4._,__‘_# Mi
oN/A OTHER USAF PROPERT ) : ‘ y
A, TYPE OF FROPEAIY OAMAGED (Fac. Bidg. Structurcs & ather Government Equipment) 8. RCFAIR/REPLAGEMENT COST

)

NON USAF PROPERTY OAMAGE

10-N/A

'Y FRO';EKTT\; CAMAGE (Type and extent)

B. COST OF CAMAGE

} —

: ' PAGE | OF 2 PAGES

b (Wheh tilled in}
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(s (el Sl
e EXPERIENCE OF KEY PIRSONNEL
o LAINCH ExPERIENCE LALNCH LAPERITHNCE LAUNCH EXPERIENCE

LAVNCHES LADNCUES LAUNCHES
SUPERVESOD SURLRN:SED SUPERVISED
poTY fAs applicable LORTE':[L m!'slip puTY fAs appfiz .‘);Ie_‘ TIOFEL M;};'“S-E puTY fAs applicable) TPGRTE’:IL MiTsHsllsLs
COMOR OF UN.T POSSESSING MISSILE 31 {nanGE sareTy OFF imsp) 8 LAUNCH PILAT :
FLIGHT/SITI COMMANDER | 2 | crouns conTROL OFFICER cHASE PLLOT
OFERATIONS CFFICER GUIDRNCE OFFVCEF | 3 GTHER ACFT CREW
LAUNEH COMTIFaL OFF1CER '10 OTHER GROUND PERS ( Speal fyd

B. OTHER EJ:Pé‘HENCE: 1F MISHAP DI1D NOT OCCUR DURING LAUNCH, IDENTIFY PERSONNEL BY DUTY AND GIVE EXPERIENCE IN TYPE
af OPERAT-OMNS 1IN PROGRESS: FOR EXAMPLE, PROPELLANT LOADIKG, FAD SETJF NG. OF WEAPONS LOADINGS, EVE.

P2, ENGINE{S})
4. ENGIMNE INVOLVED
) eoosiea © [ rumecaer [} sustainea ” {7} ramaix [C} vemwier [ omuer

MANUFACTURER AND DAT F_ MAMUFACTU

B, MAME, EMGINE MODEL, SERIAL WNO.

r. RE

SCKET D ° ITED TFCHNOLOGIFS CHEMICAL SYSTEMS DIV.
SOLID RGCKET MOTOR, MODEL 1206, SERIAL 122 LS 40T &1 THRG.30 JAN 82
D. ENGINE T1ME (Hours, minutes}) STATIC TEST, FLIGNT TEST,| L. POWERED FLIGHT TIME ON ACCIDENT LNVOLVED ENGIRE

GROUND RUN 1P N/A CHe. min. se=) BO766 SECONDS
F. ENGINE TIMF SINCE OVERHAUL (Heurs, minufes} T ENCINE JVERINAUL DEPOT OR FACILITY ACCOMPLISHING TDR
N/A N/A ;
1. N/A GUIDANCE OR OTHER SYSTDMISI

A MANE, MOGFL, SER!AL NO. T MANUEACTURER. CATZ OF MFR OF MALFUNCTIONTNG COWFONENT
C. TIME IN SERVIGE i .o, OVERVAGL DEFGT OR FACILITY ACCOMPLISHING TOR (I7

appliczble)

A. NAME, MODEL, SERIAL NOD. B, MaNUFACTURER, DATZ OF MFR OF MALFUNCT!ONING COMPONENT

N SERYICE ) 5. OVENHALL DEFGT OR FACILITY ACCOMPLISHING TOR (If
applicable?

C, TIME

14 N/A " DESCRIPTION AND HLISTORY OF MALFUNCTICNING COMPONENT (S)

DESCRIBE PREVIOUS CISCREPANCIES QR DIFFICULTIES ENCOUMTERED INCLUDING SEFVICES, MAINTENANCE AND _GPERATIONAL DIFFI -
CULTIES. SUMMARLZE INFORMATION THAT HELATES TG SPECIFIC FLILURETS] 0F MALFUNCTICNIS)

W, : i i

k
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Certificate of Damage

i
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CERTIFICATE UF DAMAST
TAB M

1. Launch vehicle acquisition cost: $29.8 Million

2. Launch cemplex repair costs {material and labor estimaies):

item SLC~4E SLO~4Y Total
MST/UT Refurbishment $ 7.74 $ 4.6M $12.3M
AGE 9.3 0.7 [[E)
Cabling/Alr Conditioning 35.7 - 119 47 .6
Reads and Grounds 0.1 0 0.1

' $70.0 Million

L
1 I certify that the above information is acrurate znd currant as of 2§ May
1986, Launch complex repalr costs are contractor estimatas and coanstitute the
best cscimates available as of this date. Separate estimates for materials
and lsber are not available due to the metheds used to maks the estimates,

N & B

GEORGE A. STETZ, Colonel, USAF
Chiefl Launch QOperations and
Processing Team

n
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I CENERAL BACKGROUND i
1.9 [NVESTIGATION BOARD STRUCTURE 1
L.l CRGANIZATION

Colonel (Brigadier Gemeral selectse) Narhan 5, Lindsay was named Soard
President and arrived at Yandenberg AFE, CA on 19 April 1986. The board

convened at Vandenberg AFB on 21 April 1986 and was organized into panels -

to address specific investigation issues (Figure 1.1-1}, The four major
panels were Propulsion, Vehicle Systems, Launch Operations and Processing,
and Range Systems. Two special panels were established: one to develop
and analyze a mishap "fault tree”, and a second to review and analyze all
films and video coverage of the flight.

1.2 METHODOLOGY ’
|

The investigation was accompilished by in::e:viewing witnesses,
reviewing procedures and hardware desiuns/pedigrees; anzlyzing range
systems, photographic information, booster and pay load telemetry, and
reconstructed debris; and developing fallure scenarios. The Propulsion
panel conducted its investigation at the Units Te&hnol'aqies Corporation
Themical Systems Division (UTC/CSD), Aerojehchh'siyst.ﬂms Company (ATC),
Robr Industries and Marshall Space Fiigh!, Zantev.l The venicle Systems
pranel conducted its investigation at Vandenberg AF@l and Martin Marietta
Company (MMC), Denvar 0, The Launch Cpaclasions and Processing panel and
the Range Systems panel conducted their investigations ac ‘,:dndenberg AFB.
- 1}

2.8 PICAN 24-D FAMILIARIZATION :
The Titan 34D (T34D} space launch venicla is tne litest coniliyuration
of tne Tiktan 11 family, and evolved Froa the Titan [£IC development of
1961 (Figure- 2.9-1), The T34D conifiguration has a different guidance
system for each of the two launch sites. An inevtizl guidance system and
upper stage for geosynchronous or low inclipation t#ajectory is used when
missions are launched from Cape Canaveral Aiz Forae iStation, FL. The T34D
is waed: with a radio guidance system for polar or high inclinaticn
trajectory missions launched from Vandenberg Air Forde Base, Califernia.

[ To date, there have been 385 Titan launches. Of these, 145 have bsen
various models of the Titan IlII series, Seventy-four vehicles were of the
solid rocker motor assisted configurations-~TIIIC, D, E, and 34D.  This
misHap occurred on the ninth launch in the 16 vehicle T34D series. Seved
vehicles of this model rewain to be launched. ‘There has been one other
failure of a T340 vehicle, number D-7, launched From Vardenberg AFB on 28
August 1985. ‘ ‘ ’ :

!
2.1 VEHICLE DESCRIFPTION :

The T34D configuratisn includes twc large sol}id propellant rocket
motors (Stage ¥) and two liguid propellant central core stages, consisting
of tankage and engines (Stage I and Stage II) (Figure 2.1-i).

S i .
2,1.L Stage @

W
stage @ consists of two identical, seqmented sclid propellant racket
motors (SRMs) (Figure 2.1.1-1) mounted 1889 apart en the central cors. Each
C Me-inch diameter SRM is 20.4 feet long,
1.4 miilion pounds of thrust. Each m‘o&cc case (pressure vessel system)

|

0-1

welgns 342,700 pounds and develops
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Technical Advisor
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Col Wail
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Col Jackson, Chairman.
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—
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155.6'

FAIRING

.-....-_,
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= THRYST VECTUR
COMTROL TANK
42 DIA
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-

Lmj 8.4 |
ola? DIA -

i
i
Tican E'_MD Configurati

HOTE: VEHICLE STATIONS
AND UMLASLED DIMENSIGNS
ARE IN INCHES.

10' DIA PAYLOAD\
\\1
53.6"
V.S. 220,151 SPACECRAFT
AYIORICS ———3], [NTERFACE
A
r::-:t::ﬂl
JRE S
e i V.S, 50(1 SEPARATION
£ y.S. 504 SRM ATTACH.
Loy |
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A M. S SEGMENT SCLID
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T m e Nane Tl;rl(\g
. il
forward S:zging Rockel Morors —+ {

K—-- Nazw Seelilon Assendly

.-[H»\_,_ Hege Saction Suppert Ring

10
: fo—Fagsuard Tluaure

i h i Segment Ho. & {Shorc)
i
1l

Elactrical Raceway ‘j fu— Segaent No. 3

He—toter Case Oastruct
Roceway

|4 Sagneng Ha. &

bw— §pguent {2,

w

1v¢ Tank Yosr Falrlng ————— |

TVE Tank Extenslen T

|-+ Eegnent No. 7

TVE Tafs e i

e segrenc Ho. 3 (af0)

TVE Tank Destruct
Racevay

ta— Aty Clodurs
NC Tank 3age ——————————s

Afr Sgaging _.—————bﬁ I
Rocwes Motars .

|
Injrectant /

franafer Tuoe

[ Suppatc Skirt
i

Heat Shetld

\

dorzlie £xiC
Coae Extenston

consists of a forward closure, an aft c;losure, five interchangeable 126-
inch long propellant segments, and a single S%-inch long propellant half-
segment. Other components include the conid¢al nczzle, forward and aft
~lusters of four solid propellant separation rockets, -igniter, aft support
skirt with heat shield, electrical/electrofic diszribution system for
contral and instrumentation, in-flight destruct sysrem, and liquid
injeccion thrust vegtor control system for steerirg.

2.1.1.1 The S.M segments are manufactured, ' without any seams, from a
special tool steel (Figure 2.1.1.1-1). 2 single two-foot diameter steel
nillet is hot forged into a hollow cylinder. This cylinder is placed inte
a sp.uning drum, whers the centrifugal forces press it along the drum's
innar walls, increasing the lemgth and diameter whilk thinning the segment
walls., After cooling, the segment is placed on a steel drumon a large
lathe and rolled into near final size. Final machining and heat treating
predices a seamless cylinder with segment mating sutfzces, without welded
joints. E'z. :

o
i

i

|

=5
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FINAL SPUN | FINAL MACH &

Figure 2.1.1.1-1 53 Segment Manufacturing

2.1...2  The iaternal surface of each se z3aent is linsulated with a
combination of silica-filled nitri: e~bdtam‘r4ne rubber f\JBR) and asbestos-
filled MBR (Figure 2.1.1.2-1}). The insuyl atisn compongnt.s in each segment
are tne forwWward restrictor which prevents the f0fwam surface of the
propellant grain from igniting, the forward and aftirelief boot which
aliows propellant shrinkage during cure, to lmmm\zp stresses in the
propel lant and the sidewall insulation.. To persi ‘burning, the aft
surface of the propellant is not insulated. The gap|bestween the relief
boot and sidewall insulation is filled' with pottf-ng compound after
propellant curing. ’ ‘ ¥
. P |

2.L.1.3  The pz:opellant is a polybutadiene acryug ac1d.acw onitrile (PBAN)
composite which uses powdered aluminum fiael and alhnonlum perchlorate
oxidizer. The plastic PBAN matrix alsc segves as fuel, The propellant in
the six segments has a cylindrical center port which, together with the aft
surface of each segment, Eorms the ccmbustion surface., The forward
closure, containing the gas generator type igniter, has an 8-point star
internal burning grain configuration (Figure 2.1.1.3-1). '{‘h]e bropellant is
Bonded to the insulation with an AL-123-26 liner wnich is éprayed onto the
insulation before the propellant is cast.

ui;
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2,104
joint

‘The segments and closures are joined
(E‘;qurn 2.1.1,2-1),

pressure seal is provided by an insulator compression jo

by a pin and c¢levis type
ezch held together by 248 cylindrical pins which
are inserted by hand and held in place by a retaining strap.

4 gas
int sealed with

zinc chromate putty and a back-up O-ring in the segment Jjoint.

2.1.155 The SRMs produce 1.4 million pcunds
opergte at an initial
ignit

pressure of 819 PSIA eftar
lon pressure pulse of 875 PSIA (Figure 2.1.1.7-1).

2.1.0.6 Steering during Stage 9 operation {Figure 2.1.1.6-
by the lijquid injectieon thrust vector Lﬂwurol (LITVC)
capafle of producing a vector angle of + 6O and a maxima

af thrust when lgnitad and
axperiencing a peak

1) is provided
system which is
m side force of

118,960 pounds per motor by injecting nitroyen tetroxide into the 5RM

nozzle through 21 electromechanical injection valives.'

valves, operating in quadrant groups of alx' ara2 capable cf
from
venigia, Wltrogen tetroxide Moy) is provudna to tha wval
tank | through a woroldal manif€:li that’ sarroupads
Syiimdrical PYC tank, mounted externally on the 5RM, 13 123
42 inches in diameter. The tank, winivh welgnas 1113 pounds
4424 pounds of Npny and 636 pounds of gasdous nitrogen.

ki

Initial

The injection
being medulated

zero position to full open under gulﬁancnlﬁonrrnl from the core

ves from the TVC
nozzle, The
inches long and
ampty, carries
prassurs

i3 i?*@ PSIA and the system opearates in a blowdown modde throughout the SRM
| .

mission.

2.L.1.7  Stage U operation is started with the receipt of tﬁe Fire Command,
Firing a pyrotechnis squib device and igniting the solid prepellant
igniter. The igniter burns for approximately one secend, Eilling the main

propellant grain bore with hot gas, igniting its pr
propellant burns along the entire centxal part of the SR
end of each segment where a propellant burning surface
"forward facing surface is protected by a restric

opellent. - The
4 and on the aft
is 2iposed (the

tor to prevent burning).

The B-point star graln in the forward closure ensures sufficlent surface

araa for ignition. The SRM has a regressive thrust-time
2,1.1.7-1}, produced in part by the star configdration of
grain in the forward closure.
portion centributes much of the gas flow necessary to p
initi= beak in the thrust~time curve,
and the forward restrictor in the individual segments provi
burngof the propellant and ensures a prediciable tql; -of £

nistory (Figure
the propellant

During the early phases of burning, this

roduce the high

The design of the tapered " bores

des a controlled
of thrust. The

buru‘rate cannot pe throttled and the engine burns uqtll the propellant is

depleta*
During the tWo minutes of SRM
@/ents is as follows:

operation, the nomi

T-01 5aM ignition.
T+309 ms: Lift-cif.
T+500 ms 5RM chamber pressure peak at|cdd PSIA, Maw
: . is achieved.
THs sac: Yehicle begins a roll wanuever to thie £light
T+1¥ seq:  Vehicle begins a pitch mandever aiming i
: range. :
T+53 ge2:  Maximlm aercdynamic pressure dccurs.
T+63 sec: Forward closure propellant is consumed
: ‘tropellant burcing in the segmepts and aft
both boosters.
THE2 sec:  aft clesure propellant is cogsumbd.
I

hal sequence of

imum thrust

azimoth,

tself down

leaving
:losures of
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T+182 sec: End of web action time is reaéhed, and the moters are
- tailing off. Approx1matelv 17,800 lbs of solid
propellant remains in each motor.

T+11@ sec: The 'Titan core vehicle senses decrease in vehicle
acceleration initiating the ignition of the Stage 1
engines and a ten second countdown fct g0l id motor
separatien.

T+128 sec: Explosive belts release’ the forward outriggers and the

. aft attactment fittings which connect the sclid rocket
motors to the core vehicle, Staging rockets, four
forward and four aft on each booster, fire ard push the
spent solid rocket motor away from the core.

2.1.2 Stage 1

Stage I consists of a liquid propellant rocket englne attached to an
airframe which includes the fuel and oxidizer tanks, between tank
structure, forward skirt and aft skirt !Figure 2.l.2~l}., The Stage I
engine is mounted on a single frame and ~onfigured as a single propulsion
- unit consisting of two independentiy operatling thrust chambers and their
respective turbine-driven pump assemblies. The Stage 1 engine develops a
total of 529,800 pounds (vacuum) -thrust. The fuel and ozidizer tanks are
welded structures consisting of o forward dome, bazrel section and aft
dome. ‘Ihev are mounted in tandem with the oxidizer tank located avove the
fuel tank. The fuel tank has an internal conduit to ducc the oxidizer to
the rocket engine. The between-tank structurz and the skirts have welded
trames to which the aerodynamic surface is riveted. A "boattail" heat
shield of aluminum 2ncloses the Stage I engine components to protect them
from the radiant heat produced by the exhaust plume of the Stage ¢ rocket
motor, Thrust vector control is accomplished by gimbaling the engine
thrust chamber to provide pitch, yaw, and roll COFKELtlbﬂq. Hydrauliec
actuators, driven fxom the engine turkopump and controlled by elactrical

signals from the guidance and £light control system, provide the gimbal
forze.

2.1.3 cStage II

Stage II uses a single liguid propellant rocket engine attached to an
airframe and is similar in construction to Stage I, The rocket engine
delivers 198,209 pounds of thrust {vacuum! using one thrust chamber and
nozzle and is smaller than a single Stage I thrust chamber. Thrust vectoer
control is accomplished by gimballing the chamber, but rcll control, which
is impossible using only one nozzle, is provided by ducting pump turbine
exhaust through.a swiveled nozzla.

Tpe Stage II airframe consists of @ transition assambly for attachment
of an upper stage or payload, oxidizer tank,| petween-tank structure, fuel
tank, jand aft skirt., An interstage stuctyre copnects Stages I and II.
Since Stage I shutdown and Stage Il ignition |are simultanpecus, blast ports
are provided if the interstage structure tp relisvs gas pressure in the
Stage 11 engine compartment during the period betwesn Stage II ignition and
physidal stage separstion. The interstage structure is made from aluminum
skin riveted to a Wwelded frame. The Stage II propellant hanks are similar
in structure E? those of Stage I.

2.1.4 Destruct System

The T340 destruct system {Figure 2.1.4-1) causcs £.ight termination
through destruction of the vehicle when directed by the Range Safaty
Ctficer {RSQ) or by the on-board Inadvertart Separztion Destruct System
(ISDS). High explosive destruct wafers are located betweun the Stage I and
Stage II fuel and oxidizer tanks and linear shape charge on the SRMs.

The:1SDS is a safety feature intended to destroy Stage I or the SRMs
in cage of premature separation. It is lopatad on both Stage I and the
SRMs 4nd ties directly into the destruct package. An ISDS is not needed on
StagellI since the command destruct recelvers, which ars on Stage I[I,. may
be utilized te destroy this stage after an 1radvprh=n* separation.
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2.1.4.1 Each core destruct packaye consists of zn initiacar, chree legs
ordnanze primacord circuitry with boosters, and two adirvectional destru
charges. (Figure 2.1.4-1} 1

2.1.4.2 - The SRM ISDS is a "hot-wire" activated, electron.c system that
requirss the loss (breaking) of redundant hot wizes and safsty ground wires
between the SRM and the core vehicle prior to activation. The destruct
system consists of a linear shaped charge that splits each metal case
segment down its, length, jumpers to conduct the shock wave across segment
interfaces, a linear shaped charge te split the thrust vectod contral (TVC)
tanks, and a jumper to connect the main SQM charge to the TYC tank (Fiqure
2.1.4-1). The primary function of the SRM |ISD3 is to activake destruct in
the event that the command link is lost due to prematule segaration of the
SBM frow the core vehicle. The ISDS is disabied prior to normal separation
of the SRMs on command from the core vehicle,
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2,1.5 Tlight Profile

e [light orofile, typical of tne T34D launches, from Vandenberg AFB, e
is Jepicted in (Figure 2,1.5-1), The profiie shovs rhe normal events from
1ift-cfE to payload separation.
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COMHARD
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l I
!

i
T34p Flight Proflie

2.1.5 Vehicle Guidance

It [

I'Fb: launches from Vandenberg AFB, 'the T340 uses a compination of an
on-boéard, preptogrammned, open-loop guidance system and ground~based radio
guidgnce. The on-board computer's preprogrammed "path' contains a nominal
flight profile, while the ground guidance cosrects for vehicle performance
dispersions., Stage II contains the Titan's £light computer, three axis i
attitude reference (TARS) package and airborne radio guidance system
racelver and beacon. !
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CEPARTMENT OF THE AIR'FORCE
USAF HOSPITAL, VANDENBERG (5ACH
. YANOENBERG alft FORCE BaSE, CALIFORNWIA 93437

19 May 1986

Menn for Colonel Knoll
Susject: Visit to Hollister Ranch o

1. On 4 Mav 1986, we accompanied Coloncl R, Knell re Helliscer Ranch. We met
with somz 15 to 20 residents of the areza concerning ob. Titan accident on

13 Aprii 1986, This visit was in response to Mrs. Beise's lecrer of 21 April
1436 {(see attached). ’

2, Residents comiented thaz a white cloud came rapidlsy down rhe eoast affer the
explosicn. Some noted skin and eve irrication imucdiatelv aftsr being caught up
in the cloud. A few complained of sore throats ard a ecugh fov several davs
thereafter., B ‘

3. GZegidents also erpressed cheir cemcern about radiation exposure. We explained
nat tners were no licensed scurces on board but that there was a small quantity of
agnesiun-therium structural material on board. We assured them that this was not
mificant hazard and that the material was all recovered,

it

¥

n
i

o
w

4. The results of our meeting lefr us with the impression that the residents were
axposed to some agents evolved from the accident. Our opinion is that they were.
prodably exposed to low levels of Al;03 and HCl wicth a resulting mild irrication of
siin and mucous membranes. No sipgnificant sequelae from the exposure should be,
a::icipacgd.

. Furure launches, particularly those involving SLC-6, should consider the unusual
isparsal patterns of tonic gases and aerosols formed during nominal and worst-case
cenarios. The effects that were reporced at Hellister as well as other reports

rom Jalamz Beach and the Cnannel lslands imply that under certain coaditions,

o#ic mxpasures could be experienced at extraordinary discances from Vandenberg.

[

Fron

;:7 - P ) .t :
'/./_._..‘7 £y, ;,/, o
FEREY M. MORFORD, Major, USAF, BSC ALLEY J.PARMET, Major, USAF, MC

1
Chief, Sicenvironmental Engineering Services Chief, Aercspace Medicine

2 Atchs
! 1. Lrr, 21 Apr B6 - Mrs, Boise
2. Lty, 9 May 86 - Mrs. Boise
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F MISHAP REPORT

AF Form 711 - USAF Mishap Repost - ‘ .'_
AF Form 711a - Ground Mishap Report 1

i

|

AF Form 71ib - Ajrcraft Flight Mishap Report

AF Form 71 1;: - Aircraft Maintenance and Matericl Report
AF Form 711d - Missile-or Space Vehicle Mishap Report
AF Form 711e - Explosives Mishap Report

Elight and Personnel Records

AFTO Form 781 Sexies
“Materiel Deficizncy Report

Technical and :;x1gillecri1:g Fraluations of Materiel (DOLD)

DD Form 175 or Autharized Substitute Flight Plan Forms
DD Form 365F, Weight and Balance Clearance Form F

I
Certificate of amage
Transcripts of Recorded (_‘umm;lnicalions

Any Additional Substantiating Data Reports
. . i

Mo ZZ2HR="ZOmMBETOR P

Statement of Damage to Private Property

Orders Appointing Jrivestigating Board

Diagrams {Fallout-Impact Area, etc.)

S Photographs "

FOQAM

AF armac 711

. UL K QPO: 19ED—310-87 478101 4




DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE SYSTEMS COMMAND
ANGREWS AIR FORCE BASE OC 20334-350C0

SPECIAL ORDER 12 ¥ay 1986

M-23

The Commander AFSC has appointed che fol Towing parsonne! to serve as members of
the Safety Investigation Baard for the purnose of investigating the Class A
space mishap which gccurred 13 April 1686 involving Titan 340-9 at Vandenberg

AFB CA. This duly will take precedence over all other duyties. Authority: AFR
127-4, para 3-4, )

Grade Name SSAN Organizatdion Clearance
i

PRESIDENT

ot NATHAN F. LINDSAY ESMC /CC Top Secret
VICE_PRESIDENT |

Cot AUBREY MCALPINE SAF/SS Top Secret

PROPULSICON GRGUP

'

cot. LARRY JACKSON Tt SD/YA Top Secret
LT COL AL BLAHO AFCMO Top Secret
ROBERT GEISLER AFRPL /DY Top Secret
WILBUR W. WELLS AFRPL/MKB Top Secret

VEHICLE SYSTEMS GROUP

€oL JAMES MARNEN S0/DAAR Taop Secret
LT cfL ERIC E. SUNDBERG HQ SPACECHL/O0T Top Secret
NAJ EDAIN AL BLANKINSHIP 530/Y6 Tap Secret
HAJ JORN CUNNLHGHAM S/ D Top Secret

\LAUNCH QPERATIONS AND PROCESSING GFJUP

———

coL GEORGE STETZ £595 STG Top Secret.
LT COL™ -GERRY M, JOHNSON £555 ASTG Top Secret

CAPT . MIKE G. WOOLLEY . 6558 J\STQ Top Secret

(Ll

(s

P -
[




Grade Name SSAN Qrganization Ciearance
RANGE SYSTEMS REVIEW TEAM
LT COL  WILLIE W, GRAY ESMC /RO Top Secret
LT COL  WILLIAM CHRISTENSEN USAFSAM/EVX Top Secret
HAJ GERALD F. BIERINGER ESMC/SE Top Secret
MAJ E. GEQRGE WOLF, JR. USAFSAM/EVH Top Secret
KENNETH L. KAISLER ESMC/SEM Top Secret
LOULIS T. ULLIAN ESMC/SEM Top Secret
SUPPORT TEAM
coL FREDERICK W. WEIL 1 OHSMC Top Secret
LT RICHARD F, MAFFEI o SB/YRD Secret
{Recorder)
ADVISORS
MAJ BARRY L. RICHARD S0/SE Tap Secret
ALEX MCCOOL Marchall Space Top Secret
Flight Center’
ROBIN STEWEHNSON Aernspace Corp Top Secret
WILLIAM DRAKE . Asrospace Corp  Secret
- JONN WILLACHER Acrcsoace Corp Secret
QTTO BENDER - Aercsraca Corp  Secret
MERRITT BIRKY hTSD ' Nong
ROBERT MCGUIRE NTSE None

DISTRIBUTION:
Director of Administration 2 - [GF
: 1 - Each Individue?
1 - DA
1 -~ File

(i}

N-2
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USAF MISHAP REP!
INDEX TAR

PART ONE - FACTS .

g

AF Form 711 - USAF Mishap Report .

AF Form 711a - Ground Mishap Report

AF Form 711b - Aitcraft Flight Mishap Report
AFE Form 71 )¢ - Aircralt Maintenance and Materiel Repoit
: ]
AF Form 7114 - Missile ar Space Vehicle Mishap Report
AF Fonn 711e - Exolosives Mishap Repoit
Flight ax;d Personnsi Records
AFTO Form 781 Scries
Matericl Deticiency Repois
Technical and Ligineering Lyvatuations of Matenct [R0I810))]
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e
Certificate of Damuge
Transciipts o Recerded (‘wmnuni-c:lliun.\:‘
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