@ https://ntrs.nasa.gov/search.jsp?R=20140003099 2019-08-29T14:52:19+00:00Z

JACOBS  Next-generation lightweight
i mirror modeling software

ELEMENTS

William R. Arnold Sr., Sr. Principal Engineer, DAI, Huntsville, AL.
Mathew Fitzgerald, NASA Intern, NASA MSFC, Huntsville, Al.
Rubin Jaca Rosa, NASA Intern, NASA MSFC, Huntsville, Al.
Dr. Phil Stahl, AMTD PI, NASA MSFC, Huntsville, Al.



JACOBS
m INTRODUCTION

e The modeler was developed to handle all current
and projected mirror construction techniques and
materials.

e |t can be used to model both individual mirrors,
arrays of mirrors and “fused segmented” mirrors

* |t uses a new generation of algorithms and code
written for Windows 7 © and beyond

 Designed for rapid trade studies of both gross
geometry as well as detailed parameter (thickness)
optimization and integrated suspension design.
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JACOBS WIDE VARIETY OF OPTIONS TO
mi? MODEL ALMOST ANY MIRROR STYLE

jm N Arnold Mirror Modeler(c) 2.3.5.0 x|
A o
g Ve qi Cell Width  [0215 (?“‘P“‘ Format | save seTTings || creaTE GriD |
” o loi  ANSYS
\ Num Rings [0 Inner Dia |03 ® 5T RESTOREALL | MAKE SUPPORT |

-l

Sgmt Di 1 Outer Dia |2 ~Supparts
grmt Lia uier e [f 5 MERGE NODES | REFINE PADS |

FNE N
K/ \ \/\ ) Sgmt Lip  (0.032 Mirror Lip  [0.05 ® By Segment
M 4 v\< ¢ Whole Mirror | TRISECT FRONT |_

Tangent Bars | Static | Dynamic' BouleMap' Graphics' ReﬁneMesh' Whil’ﬂeTree'

\A i \\ / Grid Options | Core | Optical | Reals (1)| Reals (2) | Hexapod | Axial | Radial |
e : \\ N \ [ Outer Sgmt Lip I Isogrid Front " Cell Level 0
N4y 7 Vi 4 [ Outer Mirror Lip [~ Isogrid Back " Cell Level 1
T g [ Inner Mirror Lip [ Backface Holes ® Cell Level 2
[ Circular Segment [” Core Projection ™ Cell Level 3
;j‘”"‘i [ Circular Mirror ¥ Include Fillets " Cell Level 4
JH_JH [+ Seal Ring Outer [~ Off Center Pattern
Vi [rowe] [+ Seal Ring Inner [~ No Backsheet
e ¥ Seal Ring Mirror I" Central Hole
A
\ \‘ [~ Continuous Seal Rings | Omit Central Sgmt
A
) 1 St | [~ Segment Lip Ribs [~ Make Quad Elements
y \/ / / A Archive Loaded [~ Web Centric Grid ™| variable Facesheet
/\// | ) \ \/\ \} |None
\VAV 4 .
N i N y
\ F \//
N\ \
\ i

Ktk SIMPLE SINGLE BLANK MIRRORS
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JACOBS WIDE VARIETY OF OPTIONS TO

MODEL ALMOST ANY MIRROR STYLE

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width  [0215 [Output Format 1 gy SETTINGS | CREATE GRID |
@ ANSYS
Num Rings |1 IlnnerDia |03 | | ¢ aBAQuUS RESTORE ALL | MAKE SUPF'ORT|
- e
someor D05 | [T | |C M memon | enenemoon
1 ia |2 ~Supports |
Sgmt Span Quter Dia S ppa MERGE NODES | REFINE PADS |
Sgmt Lip 0.032 Mirror Lip  |0.05 * By Segment
i mocer o | oo

Tangent Bars | Static | Dynamic' BouleMap' Graphics' ReﬁneMesh' Whil’ﬂeTree'
Grid Options |Core | optical | Reals (1) | Reals (2) | Hexapod | Axial | Radial |

[¥ Outer Sgmt Lip I Isogrid Front " Cell Level D
[v Outer Mirror Lip " Isogrid Back ™ Cell Level 1
[ Inner Mirror Lip [ Backface Holes ® Cell Level 2
[" Circular Segment I core Projection  Cell Level 3
[+ Circular Mirror ¥ Include Fillets " Cell Level 4
[v Seal Ring Outer [~ Off Center Pattern
[+ Seal Ring Inner [~ No Backsheet
[+" Seal Ring Mirror [" Central Hole
[~ Continuous Seal Rings | Omit Central Sgmt
[~ Segment Lip Ribs [~ Make Quad Elements

Archive Loaded [~ web Centric Grid [=| variable Facesheet

|None

Status

IStarting Segment=1 of 1

MULTIPLE SEGMENT MIRRORS

SPIE 8836-15 Optomechanical Engineering 2013 5
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JACOBS  \1ANY CONFIGURATION OPTIONS ARE

o
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AVAILABLE

PRAPTILS = ZLBG
a8

cell - 6:400
5 an = 1,000
235 Bap - 0170
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235 Bap - 0170

SN AVAVATAVAVAYAY, 4
4, A \NWAY‘VA"YAY&
AN #AYAY;VAVAYAYA\'A" '1""%‘,'#;7;?47;
ANV A AT ATAVANAN o AYANAN Y ARV

AR AT AVAY
uuunv

AVAVAY AVAVA &Auvg#v#v%uv pa
PAVAVAVAY (AVAYAVAVAVAVAVA
unuvgi#'#}}%{#"g\uv‘nuunvf"‘
VAV &Au VAVAVAvAvASTAY el
AT AV AV AV ANAVAN AT AT AVA
\VAVAVAVAVA

SPIE 8836-15 Optomechanical Engineering 2013
25 - 29 August 2013 in San Diego, Ca United States



"AECO?S COMPLEX SEGMENTED ASSEMBLIES CAN BE

MERGED INTO A SINGLE STRUCTURE

u" \/ VA, ‘\’ A \\f SRR N \ e B R \\ 7
v \/\/ N \/ \/ \‘A\/\/y—'\_ . /\ /\f\ / /\\/\/ \/’
_/\_\//\f/\/’ \//. v \[jy \// \/ /\/\\ \\/\/ \,/\/ \//\Z__\f
'\‘\_/’/\‘\\/\ //\ \/\ /\\ /\\//y\ -’" /ﬁ\ |/ \/ / \// \// % f\ N g/ \\r S
WAVAY~= el \ /\ /“\/ "/\—/-7': /\ Lt ) /\ Y ANVAYAYA
(/X:’J 3 X/%//\\} \/,—\J\/ / // ‘.;\:\__::T/\., \}(\\ /}_
PRE-MERGE ¢ | POST-MERGE ﬁ%”
W VN
o \\<
o e /4 \ / \ // /
IEXELSIS 4M OFFSET JOINT GEOMETRY \ / \
|Puinls Merged with 2277 entiies r || PRESERVED h
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JACOBS CORE WEB THICKNESSES CAN BE

mi; VARIED THRU DEPTH

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width  [0215 Output Format = gayE SETTINGS | CREATE GRID |
@ ANSYS
Num Rings |1 nnerDia [03 | | ¢ ABAQUS RESTORE ALL | MAKE SUPPORTl
| i | — | | T NASTRAN
Sgmt Gap 0075 sboail b MERGE POINTS H CREATE MODEL |
mt S [ Outer Dia |2 ~Supports
Sgmt Span erea 5 ppo MERGE NODES | REFINE PADS |
Sgmt Lip 0.032 Mirror Lip  [0.05 * By Segment
| 2| e e o | e wooes]

| Statistics .Tangem Bars | Static | Dynamic' BouleMapl Graphics' ReﬁneMeshl Whil’lleTree'

[6105 num Nodes Grid Options Core | Optical | Reals (1)| Reals (2) | Hexapod | Axial | Radial |
I1 1233 num Elems
[¥ Multi-web-thickness Core ~Variable Core Web Thickness
191.4439 Weight (kg) " No . core Mt
3457069  Area (m"2) -
Non-Glass-Back Layer Thick 1 [0.0015 [ Show |1

5537753  AD (kg/m"2)

aces Num Core Layers |2 Layer Thick 2 [0.0015 [ Show |1
races (ko) Front Depth [0.0254
ron =] A =
68.80 Core (kg) pt Layer Thick 3 [0.0015 [ Show |1
Core Depth [0-152 .
4092183  Edges (m) re Dept Layer Thick 4 [0.0015 | Show |1
Back Depth |U'-l12-"=4 Layer Thick 5 |u.[m15 [ Shaow |1

[d9d3

Milled (m~3)
Total Depth [0.152 Layer Thick 6 [0.0015 | Show |1
Web Fillet Radius  |0.01 Layer Thick 7 [0.0015 [~ Show [

Archive Loaded

[None IsoGrid Fillet Radius |0.005 Layer Thick 8 [0.0015 | Show [

Status Back Mtrl |1 Layer Thick 9 |u.[m15 ™ Show |1

|Finished Making Model

MODEL STATISTICS AVAILABLE ONCE CREATE MODEL FINISHES

SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS MIRROR OPTICAL PRESCRIPTION

-«
"

FLATS, PRIMARY & SECONDARIES

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width  |0.215 T SAVE SETTINGS H CREATE GRID |
® ANSYS
Num Rings |1 02 | | ApAQuUS RESTORE ALL | MAKE SUPPORTl
05 | | © NASTRaN
Sgmt Gap  J0.075 MERGE POINTS | CREATE MODEL |
SmESeanil Outer Dia |2 Supports MERGE NODES | REFINE PADS |
Sgmt Lip 0.032 Mirror Lip 0.05 @ By Segment
 Whole Mirror | TRISECT FRONT | WRITE MODEL |

_Tangent Bars | Static ] Dynam_icl BouIeN_lap | Graph_ics | Reﬁne_Mesh | WhifﬂeTr_ee |
Grid Options | Core  Optical | Reals (1)| Reals (2) | Hexapod | Axial | Radial |

Radius

2 [V Flat Mirror

Conic A ™ Flat Backed Mirror
Aspheric Order ’U_ [ Cconvex Mirror
Coefficient(1) |0

Coefficient(2) |0

Coefficient(3) 0

Coefficient(4) |0

Coefficient(5) |0

Archive Loaded

|None

Status

|Slarting Segment =7 of 7




JACOBS INITIAL ELEMENT THICKNESS &
miv MIRROR MATERIAL OPTIONS

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width  [0215  Output Format | gayE SETTINGS | CREATE GRID |
® ANSYS
Num Rings |1 Inner Dia |03 | ABAGUS RESTORE ALL | MAKE suppom|
Sgmt Gap [0.075 inner Lip__[005 CI NASTRAN MERGE POINTS | CREATE MODEL |

[ ia |2 - Supports
Sgmt Span Outer Dia S MERGE NODES | REFINE PADS |

Sgmt Lip  [0.032 Mirror Lip  |0.05 & By Segment
| | rmsecr o | Lwarewooe ]

" Whole Mirror

Tangent Bars I Static I Dynamic' BouleMapl Graphil::sl ReﬁneMeshl Whil’lleTreeI
Grid Options | Core | Optical Reals (1) |Reals (2) | Hexapod | Axial | Radial |

r.1 [0005  Front Facesheet [~ Show — Mirror Material
r.2 |0005 Back Facesheet [+ Show ® ULE
r.3 [0.005 FrontlsoGridWeb | Show " Zerodur
ALL SETTINGS ¢ E6
r.4 ID_DDS Segment Outer Seal [ Show € Fused Sil
nca
CAN BE ARCHIVED r.5 [0005 Inner Seal Ring [~ Show C BKT
AND RETRIEVED r.6 [0005  Core Web [V Show  Silicon Carbide
r,7 |0.005 BacklsoGridWeb [ Show

r,8 |n_015 Front Outer Seg Lip | Show
r.9 |D.D15 Back Quter Seg Lip | Show

Archive Loaded r,10 [0.015  Isogrid Fillet Front | Show
|[None r.11 [0015  Isogrid Fillet Back | Show
Status

r, 12 ID_D15 Mirror Outer Seal [~ Show

|Starti ng Segment =7 of 7

INPUT DECKS CAN BE GENERATED FOR
ANSYS, ABAQUS or NASTRAN

SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS HEXAPOD STYLE SUSPENSION
PER SEGMENT OR WHOLE MIRROR

-«
"

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width 0215 - Output Format | gy SETTINGS | CREATE GRID |
(" ANSYS
Num Rings |1 Inner Dia |u.3  ABAQUS RESTORE ALL | MAKE SUPF'ORTl
Smonp P05 oo [E | C WS e ponts | cneatewooet |
mt S [ Outer Dia |2 ~Supporis |
P erta @ pp‘:‘ . MERGE NODES | REFINE PADS |
SgmtLip  |0.032 Mirror Lip  [0.05 ® By Seg
" Whole Mirror | TRISECT FRONT | _

Tangent Bars | Static | Dynamicl BouleMapl Graphicsl ReﬁneMeshl WhiﬂleTreel
Grid Options | Core | Optical | Reals (1) | Reals (2) Hexapod | Axial | Radial |

Upper Diameter IUB— (m) [” Do Hexapod
Lower Diameter [0.8 (m) " Do Hexapod Pad
Height (ground) [0.25 (m) [ Three Pads Only

StartAngle [0 (deg)
UpperSpread [30  (deg)
Lower Spread |5— (deg)
Acceptable Near [IE05  (m)

: \ / \ Spring Rate IW (N/m)
AVAS RWETAVAY, i Fitting Mass |1 (kg)

VAR N O N7 Archive Loaded _
VAVAVAVAVAVA ) VAVE IRV SV AVAVAVA ¢S ¥, [None Pad Diameter  [0.21 (m)
e W\/@yﬁ v Status Perimeter Dia  |0.315 (m)

|Starling Segment=7 of 7

SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS

-«
"

AXIAL STYLE SUSPENSION
PER SEGMENT OR WHOLE MIRROR

Arnold Mirror Modeler(c) 2.3.5.0

Archive Loaded

Cell Width  [0.215
Num Rings |1 Inner Dia  [03
Sgmt Gap |0075 innerLip  [005
= Sgmt Span |1 OuterDia |2
\ SgmtLip [0032 Mirror Lip  [005

 Output Format |
& ANSYS

" ABAQUS

" NASTRAN

[ Supports — |
s By Segment
" Whole Mirror

SAVE SETTINGS | CREATE GRID |

RESTORE ALL | MAKE SUPF‘ORTl

e rows | creare wooe|

MERGE NODES | REFINE PADS |

Tangent Bars I Static | Dynami(:l BouleMapl Graphicsl ReﬁneMeshl Whil’ﬂeTreel
'Grid Options | Core | Optical| Reals (1) | Reals (2) | Hexapod Axial |Radial|

[v Do Axial Support
[¥ Do Axial Pads

|None
Status

Diameter Start Ang Spring Rate

Pnts (m) (deg) (N/m)

2 joe {30 {20000

[ jo o [

[ jo o [

0 jo o o

0 jo 0 [

0 jo 0 [

oo jo jo

oo o lo

IStarting Segment =7 of 7

Fitting Mass |1 (kg)
Support Ground ID_25 {m)
Acceptable Near |1E—[)5 (m)

Pad Diameter [025 (m)

Acaal Perimeter Dia ID_375 {m)

5/4/2013
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JACOBS RADIAL STYLE SUSPENSION
m PER SEGMENT OR WHOLE MIRROR

Arnold Mirror Modeler(c) 2.3.5.0 x|
Cell Width  [0.215 [ Output Format = gayE SETTINGS | CREATE GRID |
# ANSYS
Num Rings |1 Inner Dia |D.3  ABAQUS RESTORE ALL | MAKE SUPPORT |

=  NASTRAN
e [Im Lo [ eroe Ponrs | oneare wooet |

|1 i |2 S ris
Sgmt Span Quter Dia . uppo | REFINE P |
Sgmt Lip In.naz Mirror Lip  |0.05 * By Segment ADS
" Whole Mirror | TRISECT FRONT | _

Tangent Bars I Static | Dynami(:l BouleMapl Graphicsl ReﬁneMeshl WhilﬂeTreel
Grid Options | Core | Optical| Reals (1) | Reals (2) | Hexapod | Axial Radial |

[ Do Radial Support

Num Points 12—
SupportLength [0.15  (m)
Spring Rate [20000 " (n/m)
StartAngle [0 (deg)
Fiting Mass  [I (ko)

Acceptable Near |1EUS (m)

Archive Loaded

|None

Status

IStarling Segment=7 of 7

SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS

o

5/4/2013

Arnold Mirror Modeler(c) 2.3.5.0

TANGENT BAR SUSPENSION
PER SEGMENT OR WHOLE MIRROR

Cell Width  [0.215 _(?“"’“‘ Format 7
* ANSYS
Num Rings [1 Inner Dia  [03  ABAQUS
Sgmt Gap  |0.075 InnerLip  [0.05  NASTRAN
Sgmt Span |1 Outer Dia |2  Supporis
Sgmt Lip  [0.032 Mirror Lip  [0.05 ® By Segment
' Whole Mirror

Archive Loaded

|None

Status

IStarling Segment=7 of 7

SAVE SETTINGS | CREATE GRID |

RESTORE ALL | MAKE SUPF‘ORTl

e rows | creare wooe|

MERGE NODES | REFINE PADS |

|Grid Options | Core | Optical| Reals (1) | Reals (2) | Hexapod | Axial | Radial |

Tangent Bars |Staiic | Dynamil::l BouleMapl Graphicsl ReﬁneMeshl W'hilﬂeTreel

[" Do Tangent Bars

|3
Tangent Bar Start Angle IU
Tangent Bar Length IUJ 5

Tangent Bar Spring Rate IZUUUU

Number of Tangent Bars

Tangent Fitting Mass

1 (kg)

SPIE 8836-15 Optomechanical Engineering 2013
25 - 29 August 2013 in San Diego, Ca United States
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JACOBS

Arnold Mirror Modeler(c) 2.3.5.0

Cell Width  [0215 [Loii foens

- WHIFFLE TREE SUPPORTS
@Aﬂ? CURRENTLY UNDER DEVELOPMENT

® ANSYS

o]

_w | Cour]

+ -

Level 1

Level 2

Level 3
Level 4

Pad Dia

Num Rings |1 | inerDia 03 || | ¢ ABAGLS

x| Lip I—D.DB " NASTRAN

ﬂﬂ -Dia |2  Supports —
o] rup Joos @ By Segment

" Whole Mirror

SAVE SETTINGS | CREATE GRID |

RESTORE ALL | MAKE SUPPORTl

e ponts | creare wooet |

MERGE NODES | REFINE PADS |

| [” Do Whiffle Tree

reset zoom | 1 Options | Core | Optical | Reals (1) | Reals (2) | Hexapod | Axial | Radial |
Elom Shrink Igent Barsl Static I Dynami::l BnuleMapl Graphi::sl RefineMesh WhiffleTree |

" Number of Pads — |
Diameter  Start Angle Arm Ratio ? 3
6
o5 g fi o
[0.25 o [ C12
[0.15 [0 [1 C 18 (23)
{0.05 o 1 C 182
: C 24
27
[0.125 & o
( 54
-
UNDER CONSTRUCTION o

SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS

o

YOU CAN DEFINE LOAD CASES

STATIC, MODAL & PSD

x| x|
Cell Width  [0215 [Output Farmat = gayE SETTINGS | CREATE GRID | Cell Width  [0215 [Output Farmat = gayE SETTINGS | CREATE GRID |
@ ANSYS @ ANSYS
Num Rings |1 Inner Dia  [03 ¢ ABAQUS RESTORE ALL | MAKE SUPPORT | Num Rings |1 Inner Dia  [03 " ABAQUS RESTORE ALL | MAKE SUPPORT |
Sgmt Gap  [0.075 inner Lip  [0.05 © NASTRAN _MERGE POINTS | CREATE MODEL Sgmt Gap  [0.075 inner Lip  [0.05 © NASTRAN _MERGE POINTS | CREATE MODEL
Sgmt Span |1 Outer Dia |2 Supports — | _ TR 1 Sgmt Span |1 Outer Dia |2 [ Supports — | _ EAEOS ‘
Sgmt Lip  [0.032 Mirror Lip  [0.05 © By Segment —_— SgmtLip  |0032 Mirror Lip  |0.05 ® By Segment _ 1
 Whole Mirror | TRISECT FRONT |_  Whole Mirror | TRISECT FRONT |_
Grid Options | Core | Opllcall Reals (1) | Reals (2)| Hexapodl Axial | Radial | Grid Options | Core | Optical | Reals (1) | Reals (2)| Hexapodl Axial | Radial |
' Tangent Bars Static | Dy | | | | WhrllleTreel " Tangent Balsl Static Dynamic | B M | WhrllleTreel
IA(:I:EIX I Accel Y I Accel Z |—(. Static LCs l_Calu.lla‘lellndes num Modes |16
1 o 0 0
L o
2 o Jo o e 1 2 i3 5 6 7
3 o lo lo [” Fix Back Faceshest [" Calculate X PSD e > > >
DC
4 o [o o X Dack Tacoenes” < gzl_l_l_l_lo_lo_lﬂ_
Use with AcelZ =1
5 |0 |(l |(l for gravity sag - - l— I— l— o o
6 [o Jo [o Calculate Y PSD oo ol I_ . 5
7 o Jo o o l— l— o ot
8 o Jo o [" calculate Z PSD L o o
fo o o o
Archive Loaded 9 |o o o Archive Loaded A
|None 10 Io Io Io |None
Status Status
ISIarIing Segment=7 of 7 ISIarIing Segment=7 of 7

ANSYS:

GENERATES ANALYSIS STREAM COMPLETE WITH PLOTS AND RESULT FILES

ABAQUS: GENERATES ANALYSIS STREAM, USES ABAQUS/CAE PYTHON SCRIPT FOR PLOTS & RESULTS
NASTRAN: GENERATES ANALYSIS STREAM, USES FEMAP OR PATRAN FOR PLOTS & RESULTS

5/4/2013
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JACOBS

IF ULE® BOULE CTE DATA AVAILABLE
IT CAN BE MAPPED ONTO THE MODEL

0.1400

41118

01200 z

0.1000 \l\

0.0800

0.0800

0.0400

0.0200

0.0000

™
¢
O
B

0000 2000 4000 GOD GO0 10000 12000

Arnold Mirror Modeler(c) 2.3.5.0

Num Rings |1
Sgmt Gap ID.D?5

Cell Width  [0.215 _(?“"’“‘ FEEL
s ANSYS

innerDia 03 | | ABAQUS
 NASTRAN

Inner Lip ID_DS

Sgmt Span |1
Sgmt Lip 0.032

QOuter Dia |2 [ Supports |

Mirror Lip ID.DS

RADIAL CTE PROFILE

PPBI/C

.000

RADIUS

& By Segment
" Whole Mirror

SAVE SETTINGS | CREATE GRID |

RESTORE ALL | MAKE SUF‘F‘ORT|

ence ronrs | crearewooes

MERGE NODES | REFINE PADS |

|Grid Options | Core | Optical | Reals (1)| Reals (2) | Hexapod | Axial | Radial|
Tangent Barsl Static | Dynamic BouleMap |Graphics| ReﬁneMeshl Whil’ﬂeTreel

Input Boule Data

Input Boule Assign Data

Write Boule Data

Load Boule Data

Load Boule AssignData

List Boule Data

Write Boule AssignData |

5/4/2013
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JACOBS GRID PLOTTING OPTIONS

seg %6
Seg Gap = 0.006
oLip = 0.002

iLip = 0.000

X

ﬂHArnuld or Modeler(c) 2.3.5.0

Cell Width  [0.215 [ Output Format = gayp seTTINGS | CREATE GRID

® ANSYS
Num Rings |1 InnerDia  [0.3  ABAQUS RESTOREALL | MAKE SUPPORT
SomiCop 007 o [0 IS ST e pows | _creare mooer

1 jia |2 | Supports |

Sgmt Span I QOuter Dia | . uppo! I
Sgmt Lip 0.032 Mirror Lip  [0.05 * By Segment | FEAEEDS

" e | st o | WEMOOEL |

Grid Options | Core | Optical | Reals (1) | Reals (2)| Hexapod | Axial | Radial |
TangemBamlSIa‘li::lD i |" leM: Gi i |" fineM L|WI|i'ﬂIeTme|

[+ Show Supports Grid Zoom |1
[~ Shaw Fillets Srink Factor [0.05

[~ Show Simplified Grid

[~ Allow Mouse for GridPlot (Zoom & Pan)
[~ Allow Mouse for ModelPlot (Zoom Only)

TooNear Tolerance |0.0001

(internal auto merge)

Archive Loaded
INone
Status

SIMPLIFIED MESH, PAN & ZOOM, ELEMENT SHRINK

SPIE 8836-15 Optomechanical Engineering 2013
>/4/2013 25 - 29 August 2013 in San Diego, Ca United States 18



JAico?s LOCALIZED MESH REFINEMENT

UNDER SUPPORT PADS

a
=

' Grid Options | Core |O|:|Il::al| Reals {1)| Reals (2)| Hexapud Ax:a
Tangenl Barsl Static I Dy

=

le Elle &

[+ Refine Mesh

L
£l

3
313

[+ Do Perimeter Also
[* Reinforce Facesheet
[~ Reinforce Isogrid

[¥' Reinforce Web

Under Pad Thickness [0.01 [¥ Shaw
Perimeter Thickness [0.01 [ Show

Core Layer Thick [oo1 [ show
Isogrid Web Thick  [0.01 ¥ Show
Isogrid Fillet Thick  J0.01 ¥ Show

o'

BEFO K--mm.

5/4/2013 SPIE 8836-15 Optomechanical Engineering 2013
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JACOBS MODEL DISPLAY NOW SUPPORTS
miv COLOR-BASED REAL CONSTANTS

Model 3D Display x| Model 3D Display
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JACOBS LOCALIZED REINFORCEMENT &
/OF. MESH REFINEMENT UNDER PADS

A perimeter around pad can be reinforced or just mesh
refined . The core structure can be stiffened as well as any
back facesheet isogrid pattern in region of bond pades.



JACOBS | ASTEST GUI WITH MORE EFFICIENT
' MESH ALGORITHM

B Arnold Mirror Modeler(c) 2.3.5.0 il
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JACOBS  ONLY APPROPRIATE ENTREES ACTIVE

FOR INPUT
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JACOBS

m STATUS

Currently undergoing ITAR review to determine any
distribution restrictions.

NASA is working on licensing, revision control and
error reporting mechanismes.

User Manual and tutorials under development.
Short coarse or seminar under discussion.

List of possible enhancements and requested
features growing daily.

Time permitting are there any questions?
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