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CENTAUR STANDARD

. STRUCTURAL LOAD TEST

A. CSS LOADS
1. TEST TO FLIGHT ULTIMATE LOADS, 2 AXES
2. DETERMINE CENTAUR LOAD SHARING

B. SPACECRAFT LOADS '
L. TEST TO FLIGHT ULTIMATE LOARS, 2 AXES
2. COMBINE WITH CSS LOADS, 2 AXES

/ RYOGENIC TESTS

A. HEAT TRANSFER

1. DETERMINE BOILOFF RATES .FOR GROUND HOLD
B. VENT

L. VERIFY VENT SYSTEM CAPACITY
C. UNLATCH

L. VERIFY SATISFACTORY SEPARATION

2. DETERMINE SEPARATION LOADS

3. VERIFY CLEARANCES

IIL JETTISON TESTS
A. SEA LEVEL
1. DETERMINE STRUCTURAL FLEXING
2. DETERMINE HINGE RELEASE BEHAVIOR AND LOADS
3. MEASURE SEA LEVEL TRAJECTORY (CALCULATE
ALTITUDE TRAJECTORY)
B. ALTITUDE
1. SAME AS FOR "'SEA LEVEL," EXCEPT MEASURE
ALTITUDE TRAJECTORY

CSS (TOP REMOVED)~ -~

A
L 1

SHROUD (CSS} TESTS

TYPICA. AXIAL LOAD
CENTAUR/CSS ' J
TIE POINT - .~ "~ .-~ TRUSS ADAPTER
b - " —=TYPICAL SIDE 1DAD
7~—STUB ADAPTER
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-~ CENTAUR STANDARD SHROUD
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“# Y~ TITAN INTERSTAGE ADAPTER
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CSS TESTING AT PLUM BROOK B-3
ADVANTAGES S
1. EXISTING EQUIPMENT Z;};“ ~ ;NDST "
A. SUITABLE BASIC TEST STAND AND ASSEMBLY AREAS 736" FLOOR
B. LHp AND LNy FILL AND VENT, GHz BURNER
C. HYDRAULIC, GHe, GNp SYSTEMS
D. 400-CHANNEL DATA SYSTEM o
2. EXPERIENCED MANPOWER AVAILABLE (BASED ON KNOWN TEST _ — BUILDING STRUCTURE
PROGRAMS) T I B2
3. ENGINEERS AND TECHNICIANS KNOW CENTAUR (MINIMUM GD/C /LX\ N
SUPPORT NEEDED) — N

4, EASY TO MONITOR AND TO REVISE TEST PLANS

EXISTING FLOOR

ELEVATION 736" ~,

DISADVANTAGE
1. MUST ADD NETS FOR JETTISON TESTS

ELEVATION 73'6" ~

ST TR ALETRT L wptg s STTsa LT SgRESwRew el

e > e X e B A i S~ i Bk A e Detde UHIL SR

Pl ———

_':_,..A: I N o] ST
o

- T

A
>— LOADING SYSTEM (TYPICAL)

STRUCTURAL TESTS
B-3 FACILITY

T T —————————7717T
I ] .~ B-3 FACILITY
2= L L —css RoTaTes up 10 170
— 1 WITHOUT MODS T0 B-3
! N . : "
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P / JETTISON (NEW)
— SNETIR NSNS

CRYOGENIC & JETTISON TEST
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CSS TESTING AT PLUM BROOK SPF

CONCRETE TEST o TEe T rrem ~Al VACUUM TEST CHAMBER
NOVANTAGES CHAMBER ENCLOSURE ~, 2555 Ty

L. EXISTING EQUIPMENT CENTAUR VEHICLE, /.~
A. SUITABLE BASIC JETTISON TEST STAND (FROM SATURN WITH CSS g
SHROUD TESTS) INSTALLED —~
B. LN2 FILL AND VENT SYSTEM
C. 250-CHANNEL DATA SYSTEM

~~ SHROUD JETTISON
TRAJECTORY

2. ALTITUDE CAPABILITY 1 f_
3. EASY TO MONITOR AND TO REVISE TEST PLANS N .
DISADVANTAGES

1. NO EXISTING STRUCTURAL TEST STAND

2. LHy SYSTEM PROBLEMS : :
A. SAFETY IN VACUUM CHAMBER D'SAESEEX‘BLY Asigé}f a
B. LONG LINES
C. NO EXISTING CONTROLS OR VENTS
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CSS TESTING AT LMSC

~ NET SUPPORT
STRUCTURE

4+~ SHROUD
CATCHING NET

JETTISON TESTS
(SUNNYVALE BLDG 182)

ADVANTAGES
1. EXISTING EQUIPMENT

A. BASIC STRUCTURAL TEST STAND, USED FOR AF 10-FT

SHROUD

B. CRYOGENIC TEST STAND, WITH DEWARS AND DATA SYSTEM
C. SEA LEVEL JETTISON TEST STAND, USED FOR AF 10-FT

SHROUD

2. EXPERIENCED WITH SIMILAR TESTS OF LARGE SHROUDS
3, INCREASED CONTRACTOR RESPONSIBILITY

4, LOWER COST LMSC SUPPORT

DISADVANTAGES

1. MINOR MODIFICATIONS NEEDED TO EACH OF THREE TEST SITES
2. NO CENTAUR EXPERIENCE (NEED GD/C SUPPORT)

3, CHANGE ORDERS WOULD INCREASE CONTRACT COST

TS I Tt
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EXISTING TEST STAND ~

LOADING SYSTEM

Wy IrEd i
STRUCTURAL TESTS
(SUNNYVALE BLDG 102)

i~ CSS

'SR Y 4
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Yol 100 MAX
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CRYOGENIC TESTS
(MODIFIED CRYO TEST SITE
AT SANTA CRUZ)

— EXISTING

BUILDING

/
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COST FOR CSS TESTING AT PLUM BROOK B-3

TESTS PLUM BROOK LMSC | SUBTOTAL
SUPPORT
MAN- HR LABOR [ CONTRACT
COST™* COST

STRUCTURAL 29000 |$ 580000 | $150000 | 109000 |$ 839 000
CRYO 14 000 280 000 75000 - | 112000 467 000

(UNLATCH, VENT, &

HEAT TRANSFER)
JETTISON —7.000- | - 140000 | 120000 | 167000 | 427000

(SEA LEVEL)

50.000 | $1000000 | $345000 | 388000
GRAND TOTAL / $1 733 000

*TOTAL REQUIREMENT; TECPﬂSHC/AN HR = 2/3, ENGINEERING HR = 1/3,

*“*MAN-HR AT

HR
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Tests

StructuralT

Cryo (unlatch, v$nt
& heat transfer)

Jettison (altitude
or sea level)

1 Area safety not resolved

Tests

Structural

Cryo (unlatch, v$nt
& heat transfer)

Jettison (altitude or
sea level)

% Based on testing in sequence show
available from Saturn shrou

%% Total requ ent tec
%*%% Man-hr. at<§§§
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COST FOR CSS TESTING AT PLUM BROOK SPF
 Plum 'Brook SPF Estimate®
Plum Brook _ LMSC
Man-hr., Labor Contract Support
Hr#® Cost#®%% Cost N
10,100 - $ 202;000 $ 318,000 $ 109,000
3,400 68,000 66, 000 112,000
Z,HOO 48, 000 16,000 167,000
15,900 o $ 318,000 $ 400,000 $ 388,000
' - GRAND TOTAL
LVD Esf¥imate¥*
Plum Broo LMSC
Man-hr., Contract Support
Hr#%# Cost
27,000 540, 000 $ 407,000 $ 109,000
16,200 324,000 52,000 112,000
10,800 216, 000 16, 000 167,000
- 54, 000 $1,080, 000 ' $ 475,000 $ 388,000

ests (to be done in late 1970)
ian hr Az 2/3, engineering hrz-1/3

GRAND TOTAL

Subtotal

$ 629,000
246, 0G0

— 231,000

$ 1,106,000

Subtotal

$1, 02€, 000
yes

oce

~ 399, 000

$1,943, 000

and with shroud catcher and half of needed instrumentation
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COST FOR CSS JETTISON TESTING AT PLUM BROOK SPEF##%

PLUM BROOK SPr ESTIMATL

TEST PLUM BROOK LMSC
SUPPORT
MANHOUR LABOR  CONTRACT
COST*
JETTISON 10,200 $204,000 $95,000 $167,000
(ALTITUDE)

tor dic

*MANHOUR AT @/HR.

*%¥BASED ON USING EQUIPMENT FROM SATURN SHROUD TEST

(10/70 thru 5/71).

TOTAL

$466, 000
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* COST FOR CSS IESTLNG AT LMSC
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TESTS

LMSC

'LABOR & MATERIAL

GD/C

‘SUPPORT*

SUBTOTAL

i STRUCTURAL
7 lervo -

(UNLATCH, VENT, &
HEAT TRANSFER)

‘P, | JETTISON

(SEA LEVED)

“= 408 000

312000

$1 104 000

$270 000
© 270 000

150000 |

$ 654 000
| +678 000

GRAND TOTAL

$650 000

$1 794 000

~“NEEDED TO ERECT & MAINTAIN CENTAUR AT LMSC TEST SITES.
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CSS SCHEDULE AND PLUM BROOK RSD MANPOWER REQUIREMENTS

Ty, eI wme e e w PEDTECD S N
¥ # B

LY 70 Cy 71

Cy 712

Cy 73

Cy 74

CSS SCHEDULE*

PROCUREMENT —

CRYOGENIC TESTS
STRUCTURAL TESTS

JETTISON TESTS
DELIVER FLIGHT SHROUD

PROOF FLIGHT

TEST SITE™

DESIGN
FABRICATION
TEST SITE PREPARATIONS

(KNOWN WORK) / A{%/‘}A’@[{///////j

(KNOWN WORK)

DMDHIHN

N RN HYPERSONIC ENGIBK\\\\\\\\

\\\\\\\\\\\\\\\\\\

o

A

LMSC GD/C

A

FAN

'l

Y

7

FLOX-METHANE

)

o

CRYOGENIC TANKS

K O e

272

D72

(KNOWN WORK)

(PROPOSED WORK)

*SCHEDULE NO'DEPENDENT ON WHERE TESTING IS DONE

**BAR HEIGHT SHOWS TECHNICIAN REQUIREMENTS ESTIMATED BY RSD, AVERAGED OVER WHOLE YEAR.

**ALSO NEED 4 ENGINEERS FOR FULL TIME
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