
12 METER MILLIMETER WAVE TELESCOPE

M E M O  N o .  I f Q

THERMAL BEHAVIOR of 12M REFLECTOR STRUCTURE In Green Bank 

-----  ANALYTICAL RESULTS ------
L.J. King 8/2/82

There were two questions on July 14, 1982:

(1) The astigmatism of the rim deflections due to temp, change.

(2) The "wrong" direction of the rim movement due to temp, increase.

By July 30, 1982, we all agree that the reflector is a well behaved 

structure (thermally). Some thermal conditions are simulated in the 

computer and results are given in this memo, for further reference.

ASTIGMATISM The supports are constrained at the interfaces with the 

^ ^  concrete floor. A  2°C linear temp, distributionjplus a

5 C uniform temp, increase for the entire structure. The result shows 

a 100 JJLW* deflections on top of -48/iw average. The tests in July 

resulted -186 i  50 l̂*t. The discrepancy may be caused by some slipping 

at supports during the tests.

RI M  MOVEMENTS The results of 4 cases of thermal loadings are given in 

the following table:
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The July 8/9, 1982 tests showed a much higher average rim deflection of 

— 186 yu*M . This may be due to the temperature dependency of the wooden 

^ instrument} tripod.
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LABEL * LNIF TENP INCREASE CF -5 DEG

A
D IS PL AC EM EN T S 
REAL 0 L T PU 7 
S UBCASE 10 #

R E P C AS E 4
I • x  w

C.+7-. |6h M  S - . O O t ^ 1*

15 G - 1 . 4 41 22 6 E- 02 - 6 . 5 1 3 6 9 6 E - 0 3 0.0
-CONT- 0.0 0.0 - 6 • 721422E-08

39 G - 1 . 331395E-02 - 6 . 5 1 4 1 1 3 E - 0 2 - 5 . 5 1 4 e 0 4 E - 0 3
-CGNT- 3. 330451E-08 2 . 9 6 7 3 1 8 E - 0 9 - 7 • 764237E—08

66 G - 1 . 01 90 60 E -0 2 - 6 . 5 1 3 6 5 1 E - 0 3 - 1 .019076E—02
-C O N T - 4 • 6928 94 E-08 - 1 . 7 2 9 7 9 3 E - 0 9 - 5 . 4 1 1 2 C 0 E - 0 8

50 G - 5 . 514830E—03 - 6 . 5 1 3 3 5 0 E - 0 3 - 1 . 32 14 33 E -0 2
- C ON T- 6 # 6S1629E—06 - 2 . 5 1 7 2 7 4 E - 0 9 - 3 . 260063E-G8

118 G 0. 0 - 6 . 5 1 2 9 6 2 E - 0 3 “1 •4 41243E—02
-CONT- 6 • 443082E—06 0.0 0.0

LABEL # DELT -5 CEGC PLUS 12 CEGC L I N E A R  STCP TO BCTTOM< 
P EP CA SE  8

a HUB

D I S P L A C E M E N T S r
REAL O U T PU T }
SUBCASE ID # 8

15 G - 1. 5 2 3 7 2 4 E - 0 2 - 1 . 0 9 7 1 3 2 E - 0 3 0 . 0
—CGNT- 0.0 0 . 0 1.46 99 56 E- 05

39 G - 1 . 4 1 5 55 3E -0 2 - 1 . 2 2 9 3 5 7E-03 - 5 . 850635E-03
- C O N T - - 5 . 6 9 6 9 4 5 E - 0 6 - 1 . 0 3 5 4 7 7 E - 0 6 1.42 0 34 9E -0 5

66 G - 1 . 0 8 4 7 5 5 E - 0 2 - 1 . 1 2 9 2 £ 4 E - 0 3 •I.081323E-02
—CONT— —9. 6 2 3 4 0 9 E—06 - 1 . 6 9 6 2 9 7 E - 0 7 1 .098764E—05

90 G - 5 • 862027E-03 —1.416 810E—03 -1.409429E-02
—CONT— -1. 2 1 3 5 0 6 E - 0 5 3 . 0 5 2 2 1 5 E - 0 7 6 . 4 7 9 2 7 0 E - 0 6

118 G 0.0 - 1 . 3 5 7 2 9 5 E - 0 3 -1.527425E-02
- C CN T- —1 •267978E-05 0. 0 0.0

LABEL # DELT -5 CEGC PLLS £1 CEGC LINEAR STCP TO B C T T OM < 3 HUB
R E P C A S E  6

D I S PL AC EM E NT S 
REAL OU T PU T
SUECASE ID # €

15 G -1 •4 87 4  74 E-02 —3.805 426E-03 0.0
- C O N T - 0.0 0.0 7 . 316074E—06

39 G - 1 . 3 7 3 4 7 4 E - 0 2 - 3 . 6 7 1 7 4 2 E - 0 3 —5 .682722E—03
-C O N T - - 2. 83 2 9 G 5 E - 0 6 - 3 . 7 4 1 5 9 7 E - 0 9 7 • 062 83 1E -0 6

66 G - 1 . C 5 1 9 C 8 E - 0 2 - 3 . 8 2 6 4 5 1 E - 0 3 - 1 . 0 5 0 2 00 E- 02
- C O N T - -4* 768329E-06 8 . 3 9 1 635E—0 E 5 • 4 6 6 7 1 1 E—06

90 G - 5 . 66 84 29 E -0 3 —3 . 9 6 6 0 6 3 E—03 - 1 . 2 7 0 4 3 1 E - 0 2
- C O N T - - 6 . 0 2 3 21 4E -0 6 1 . 5 1 3 4 2 2 E - 0 7 3 . 22 33 14 E- 0 6

118 G 0.0 - 3 . 9 3 5 1 1 0 E - 0 3 — 1.484 335E-02
- C C N T - -6. 4 07 76 3E -0 6 0.0 0.0

LABEL # DELT -5 DEGC PLUS £3 £E6C L I N E A R  STOP TO BC T TOM< a HUB
R E P C A S E  8

D I S P L A C E M E N T S £
REAL O U T P U T
SUBCASE 10 # 8

15 G -1. 579973E-02 1 . 6 1 1 139E—03 0.0
- C G N T - 0.0 0.0 2 . 208292E—05

39 G —1.457632E—02 1 . 4 1 3 0 0 8 E—03 -6.018549E-03
-C ON T - —8 . 565045E-06 — 1.69 6 559E—0 8 2 . 1 3 4 40 4 E- 05

66 G —1 . 1 1 7 6 0 2 E—02 1 . 5 4 7 9 1 6 E - 0 3 ■1.112445E—02
-CON T - - 1 . 4 4 5 8 5 9 E - 0 5 2 . 5 5 3 0 6 6 E - 0 7 1 .650846E—05

90 G —6 . 0 3 5 6 2 6 E—03 1.12 8452E—03 •1. 44 84 26 E—02
-CONT- —1• 823707E-05 4.5 90  9 8 4 E- 0 7 9 • 735161E—06

118 G 0 . 0 1 . 2 2 0 5 3 4 E—03 *1. 570515E—02
—CGNT— —1.9 3 5 1 9 1 E-05 0.0 0.0



LABtL
A

# LN IF TEKP INCREASE CF -5 DfcG C ----T S ^ Z l--- V  ----- P.6 /
R E P C A S E  4 / *

D I S P L A CE ME NT S m r  ~ r m
/

REAL OUTP U T
SUECASE ID # 4

15 G - I •409332E-02 - 1 . 0 0 2 70 4E—02 0.0
-C O NT - 0.0 0.0 —2.6 1 5 0 3 3 E—05

39 G —1•2 8 2 4 0 1 E-02 - 8 . 7 9 0 0 2 4 E - 0 3 - 5 .7 5 7 2 2 4 E - 0 3
-CO NT - —1 .406680E—05 - 2 . 4 5 5 0 5 5 E - 0 6 - 2 . 5 3 9 8 35 E- 05

66 G - 9 . 626768E-03 -5.9 £ 8229E—03 - 1 . 069894E—02
—CONT- -2.384212E-05 -6.6 4 0 125E—06 - 2 . 305250E—05

90 G - 5 . 332436E-03 - 2 . 9 7 2 1 5 3 E - 0 3 - 1 . 4 0 4 2 61 E -0 2
-CONT- - 2•9 58422 E—05 - 3 . 5 0 6 9 2 5 E—06 —1.621737E-05

118 G 0.0 - 1 . 3 9 3 9 6 3 E - 0 3 - 1 . 5 0 4 1 8 2 E - 0 2
- CG NT - -3 • 2CE8 94E-05 0.0 n . n

LABEL # CELT -5 DEGC PL LS Cl CEGC LINEAR STCP TC BC TT G M<  3 HUB
R E P C A S E  6

D I SP LACEMENTS r k ag
REAL OUTPUT 6 a
SUBCASE ic # 6

15 G - 1 .4 31 45 0 E- 02 - 7 . 4  53 226E-0 3 0. 0
- CG NT - 0.0 0.0 —1 . 849257E—05

39 G - 1 . 3 0 9 1 E 1 E - 0 2 - 6 . 2 8 5 7 9 4 E - 0 3 —5.9 1 3 3 4 3E—03
- C O N T - - 1 . 6 9 2 3 6 3 E-05 —3 . 3 9 6 5 1 2 E—06 —1.801412E—05

66 G - 1 . 0 1 0 2 3 2 E - 0 2 - 3 . 4 8 7 5 3 0 E - 0 3 - 1 . 1 0 3 6 56 E- 0 2
- C O N T - -2.778375E-0.5 - 6 . 8 7 2 2 1 7 E - 0 6 - 1 . 671551E—05

90 G -5. 5 07 23 8E -0 3 - 7 . 1 8 0 2 9 9 E—04 -1 . 4 5 3 50 8E -0 2
—CtJNT- -3.451 5C 6E -0 5 -3.966 7 99 E- 06 -1. 2 31 05 4E -0 5

118 G 0.0 8 . 0 4 0 2 4 1 E - 0 4 - 1 . 564453E-02
- C ON T- - 3 . 7 0 2 12 4E -0 5 0.0 0 . 0

LABEL # CELT -5 DEGC PLUS L 2 CEGC LI NE AR  STCP TO BCTTC*M< S HUB
R E P C AS E 8

D I S P L A C E M E N T S
REAL OUTPUT J  t -  , y o W t

SUBCASE ID # 8
1

15 G - 1. 45 3 5 6 8 E - 0 2 - 4 . 8 7 9 4 1 1 E - 0 3 0.0
—CCNT- 0.0 0.0 - 1 . 0 8 3 4 7 7 E - 0 5

39 G -1 •3 35 96 0 E-02 —3 . 7 8 1 5 7 2 E—03 -6 . 0 6 9 45 9E -0 3
- C ON T- - 1 . 9 7 8 0 3 7 E - 0 5 - 4 . 3 4 1 9 1 4 E—06 -1.062 98 5E -0 5

66 G - 1 •037787E-02 - 9 . 8 6 8 4 7 3 E - 0 4 - 1 . 1 3 7 4 1 6 E - 0 2
- CONT- -3. 1725 31E-05 - 7 . 1 0 4 2 8 6 E - 0 6 - 1 . 0 3 7 85 2E -0 5

90 G -5 .6 E2 04 4E -0 3 1. 5 3 6 0 7 6 E—03 - 1 . 502754E—02
—CONT- -3•9445 86E-05 —4 . 4 3 06 78 E—06 -8.403 71 8E -0 6

118 G 0.0 3 . 0 0 1 995E-03 - 1.624723E-02
- C C N T - - 4 . 1 S 5 3 4 9 E - 0 5 0.0 0 .0

LABEL # O E LT — 5 DEGC P L U S  C3 DEGC LINEAR ?TCP TO BCJT0M< 3 HUB
R E P C A S E  8

D I S P L A C E M E N T S
REAL O U T P U T <7 4

SUBCASE ID # 8
15 G —1. 4 7 5 6 8 6 E—02 —2 . 3 0 5 6 0 0 E - 0 3 0 .0

- C O N T - 0.0 0.0 - 3 . 1 7 6 9 3 4 E—06
3 9 G - 1 . 3 6 2 7 4 0 E-02 - 1 . 2 7 7 3 5 3 E - 0 3 - 6. 2 2 5 5 7 1 E - 0 3

- CONT- —2 . 2 6 3 7 10E—05 — 5.2 852 99E—06 -3.245543E-06
66 G —1.065342E-02 1.513 E30E—03 —1 . 171180E—02

-C G N T - —3•5666 8 6 E—05 —7.336 3 4 9 E—06 - 4 . 0 4 1 5 1 0 E - 0 6
90 G - 5 . 656846E—03 3 . 7 9 0 1 76 E—03 —1 . 5 5 2 0 00 E—02

-C O N T - -4 . 437666 E—0 5 — 4.892 549E—06 —4 . 496894E—06
118 G 0.0 5 . 1 9 9 9 5 8 E—03 —1 . 6 8 4 9 9 3E—02

-C O N T - —4.6E8570E—05 0.0 0 . 0


