
General Disclaimer 

One or more of the Following Statements may affect this Document 

 

 This document has been reproduced from the best copy furnished by the 

organizational source. It is being released in the interest of making available as 

much information as possible. 

 

 This document may contain data, which exceeds the sheet parameters. It was 

furnished in this condition by the organizational source and is the best copy 

available. 

 

 This document may contain tone-on-tone or color graphs, charts and/or pictures, 

which have been reproduced in black and white. 

 

 This document is paginated as submitted by the original source. 

 

 Portions of this document are not fully legible due to the historical nature of some 

of the material. However, it is the best reproduction available from the original 

submission. 

 

 

 

 

 

 

 

Produced by the NASA Center for Aerospace Information (CASI) 



NASA CONTRACTOR REPORT 166518

Large Deplo yable Reflector (LDR) Feasibility Study Update

(N AS A-CB- 166513)	 LARGE L' "T CYAELE REF LECICR
(LDh) FEASIBILITY STUDY UFLA7r Final Feport
(Lockheed Missiles and SpdCE CC.)	 187 F
HC AJ9/MF AJI	 CSCL 03A

N83-35958

Un cl as
G3/89 36E2E

W. fl. Alff
L. W. Banderman

q

CONTRACT NAS2--113S8
August 1983

AMS"Ok,



Large Deployable Reflector (LDR) Feasibility Study Update

W. H. Alff
L. W. Banderman
Lockheed Missiles and Space Company
Palo Alto Research Laboratory
Palo Alto, CA 94304

Prepared for
Ames Research Center
Under NASA Contract NAS2-11358

PJ/SA
National Aeronautics and
Space Administration
Ames Resemch Center
Moffett Field, California 94035



FOREWORD

This report was prepared by Lockheed Missiles and Space Company, Inc.,

Palo Alto Research Laboratory, under contract NAS2-11358 for NASA Ames Research

Center. The report consists of the annotated VU-graphs of the final briefing

presented to Ames by LMSC on June 13, 1983.and covers all work carried out

under this contract.

Effective Date of Contract: Oct. 15, 1982

Contract Expiration Date: June 20, 1983

Program Manager: W. H. Alff

415-493-4411 Ext. 45624

Principal Investigator: L. W. Bandermann

415-493-4411 Ext. 45559

Ames Technical Monitor. : B. Pittman

415-965-5692

In addition to the authors, the following persons contributed to the

technical work during the contract: R. Engdahl, 0. Trites, K. Marks, and

C. Klug.

The view and conclusions contained in this report are those of the

authors and should not be interpreted as necessarily representing the

official policies or views of NASA.

L. Bandermann, Principal Investigator

J. Aubrun

K. Lorell

B. Sridhar

I



II

CONTENTS

INTRODUCTION AND SUMMARY ...........................r.................	 3
MIRROR SEGMENTS ...................................................... 13

SUNSHADE............................................................. 33

STRUCTURAL MODEL (INTRODU CfION) ...................................... 75

STRUCTURE AND CONTROL (OVERVIEW) ..................................... 89

SECONDARY MIRROR CHOPPING ............................................115

CONTROL SYSTEM AND PERFORMANCE .......................................145
Appendix: LDR Requirements	 ...	 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,197



C9
W

Z
W	 trfU r

v
CC ^

W
a
ZNW U

^ a
W

z
2
O^ U

az

Z

}
z

aL ^ ^
°O

LLI

Lea
L

aw
1f!N =u m+r w U

4^.
O w
w ^ a
^^ O

D
W
W

Y
U
O

W
1-

Aa

ca

F-

F--

J

Q
W
ti.

CC

9

w
W W^ Z
J
a -^
z ^,
LL .-

.1

a- .



zW
MCC

zzQ
2zQ

zz9

U.
W

w
Z

W
z

W
z

.A
0

J
w

QQ
Z
A

a cQa cQa ^ 'a ^ H
3 ..^ J J -> >t Cq

^-.
zO

3W
0-+

^

.^

U
a

>

W
o

N U
a

z w s c
N

+-^ z U W
az

Q
z

N

z
W

J
A
O

u

A
Z

0

^-+
W
F-

O...
F-

xU)
W
N

E
W

Q
W

Z
}

N}
N

A
0
OC

0̂=A
N

>v
>

>u
>

Q
z
O

J
w
F-

Z
^-+ E N

Fes-
N

Fes-N WN O
U

N

j

•



f'

w
N

V 0 ry
¢ OW 49 4") i N
8 C

C N A
N C i

r- L a a c r-^- E = 3 C t r
U " C $ o, a. +a d
E

r 3 J O
mO ♦.r 44 *1

C O a w t N >^ Cr
O V^ b

> p
N

41
u r 7 a N r N

rC 4 _V Cie O a
w 3

0 C r a ++ u b n a
N

.Q
r r 4 4J 0 c •C

O u
Oo
L

C
N a O r- O

t L L
r- toto u

L w _ 1^
tva i 0 c •r

E
J

a V N i a L 4J

L N t 00Cip Nr Y W VC ^ O^
O COfO aa r.Ld

Cb N OJ L C +^ a;O 0 ^ eee^^}
N _N t C a + 4J

C 7 C L r C
a+► -+

O d
Nu0 of a

d

F-yy
a
a

L

N
U

•^

• E d L V N

b
N t

1-- V
yLL

_O
yN

4J

r +^ N O d 0 Q W O C3 Z r.^
•i

X ^"
OC L N r O: iJ Y
^ a s N V D u L N
v 0 1 J ^ C J

d LL C

I+

yy
a pLp oo

bg r L
In tv

w L 0 JO oL ^+
a r

L
O
N

Vs N\ L r-r-
^

s.
•r E 4- +̂+ CA NO

^ E N w^- >L r- ^_ rO 01
.0 7

N
L

^
M 01 r .Ĉ N
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Mirror diameter
	

20 m

F No.	 OS
------ On-axis system

Primary emissivity at 100,x-,m

1 mm

Diffraction limit at

Light bucket mode-at

Field-of-view

Mirror temperature

Mirror surface temperature gradient

Pointing accuracy

Pointing stability

Sun avoidance

Earth limb avoidance

Off-axis rejection 10h  G ^ <100r m

> 100%. m

Slew

Orbit inclination

Orbit altitude (circular orbit)

Comet tracking rate

Secondary mirror diameter

Chopping with secondary,

"	 throw

"	 duty cycle

Nodding requirements

5%

30 r m

2 rm
min1-10 

150-200 K

TBD

0.06 s

0.03 s

600

450

10-16W/}Hz

10- 17W/MHz

1200 in 10 min

28.50

700 km

0.4 ?/s

TBD

2 Hz

1 min

80%

TBD

i
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