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CATIA ISS & Saturn V docking + kinematics video
https://youtu.be/aGL7tuBIF8I




"~ stephe

¢ Fv -~ -
’ \ . d
N N s
» Na ‘. & ."' N
> ( - X £ 3 . X ¥ =
," e & - 3 oy ’ & Y v = < ~




Stephen Docking
04 O}O| | Of

3D Printer




- Stephen Docking
04 O}O|C|Of

ik Copy (1) of panel - Copy (1) of panel joint 2 (Copy (1) of panel - Copy (1) of panel joint 2.3)
Copy (1) of Robotarm_fingertip (Copy (1) of Robotarm_fingertip.1)

i Robotarm_fingerl (Robatarm_fingerl.2)

: Robotarm_finger2 (Robotarrm_finger2.1)
TRobotarm_fmgertip (Robotarm_fingertip.1)
TRobotarm_joint. (Robotarm_joint..1)

: Robotarm_nut. iRobotarm_nut.1)

‘ Robotarm_stick. (Robotarm_stick..1)
TRobotarm,stlck. (Robotarm_stick..2)

: TRobotarm_ﬂngerZ (Robotarm_finger2.2)
“Robotarmjmgerl (Robotarrn_fingerl.3)
i : Robotarm_fingerl (Robatarm_fingerl.4)
: TRobotarmjmged (Robotarrn_finger2.3)
: obotarm_fingerl (Robotarm_fingerl.5)
roduct? (Product2.1)

: railtracker_road (railtracker_road.1)
xrailtra(ker_whee\ (railtracker_wheel.1}
Trailtracker,whee\ (railtracker_wheel.2)

: railtracker_board (railtracker_board.1)

Robotarms_base (Robotarms_base.Z)
Robatarm_levell (Robotarm_levell.2)
robotarm_level2 irobotarm_level 2.1y

obaotarm_level3 (Robotarm_level3.2)

! Robotarm_leveld (Robotarm_leveld.2)

* Robotarm_peint_head (Robotarm_point_head.1)

2155 _docking_gripper (IS5_docking_gripper.1)

] SS_docing_finger ISS_docing finger.1)

Launch_mation iLaunch_mation.1)

5| ISS_cylinder for Soyuz { ISS_cylinder for Soyuz.1)

S[155_soyuz model (ISS_soyuz model.1)

2155_soyuz_rmodel 155_soyuz_model.2)




Stephen Docking
04 O}O|C|Of

350 feet : 3800 mm =1m : 35.6 mm

Medium/Intermediate

NAS
SpaceShuttle




Stephen Docking

04 O}O|C|Of







Saturn V £

4tz




- Stephen Docking




- Stephen Docking

Google_search_Saturn V



Stephen Docking

Saturn V ¢l

2 ] 7}l










Stephen Docking

Google_search_Saturn V



Stephen Docking




Stephen Docking

U i
g
i ..q-ﬂ..ﬂx.ﬁ.m‘ﬁﬁw v«w.muwn

L

ke

e iie

- 7 e M. .ﬂ.,
fii




en
=
=<
Q
o
A
=
O
=
o
]
+~
7]

search_Saturn V

Google




Stephen Docking




Stephen Docking

@ Copy (1) of panel - Copy (1) of panel joint 2 (Copy (1) of panel - Copy (1) of panel joint 2.3)
: Copy (1) of Robotarm_fingertip (Copy (1) of Robotarm_fingertip.1)

: Robotarm_fingerl (Robatarm_fingerl.2)

TRobotarm_ﬂngerZ (Robotarm_finger2.1)
TRobotarm_fmgertip (Robotarm_fingertip.1)
TRobotarmJomt. (Robetarm_joint..1)
TRobotarm,nut. (Robotarm_nut..1)

‘ Robotarm_stick. (Robotarm_stick..1)
TRobotarm,stlck. (Robotarm_stick..2)
TRobotarmjmged (Robotarrn_finger2.2)
‘Robutarm_ﬂngerl (Robotarm_finger1.3)

: Robotarm_fingerl (Robatarm_fingerl.4)
TRobotarmjmged (Robotarrn_finger2.3)

i Robotarm_fingerl (Robatarm_fingerl.5) o
roduct? (Productz.1) :
: railtracker_road (railtracker_road.1)
xrailtra(ker_whee\ (railtracker_wheel.1}
@ railtracker_wheel (railtracker_wheel.2)

railtracker_board irailtracker_board.1)

Robotarms_base (Robaotarms_base.2)

Robatarm_levell (Robotarm_levell.2)
robotarm_level2 irobotarm_level 2.1y

“ Robotarm_level3 (Robotarm_level3.2)

s Robotarm_leveld (Robotarm_leveld.2)

* Robotarm_peint_head (Robotarm_point_head.1)

2155 _docking_gripper (IS5_docking_gripper.1)
5[155_docing finger {155 _docing finger.1)

] Launch_motion (Launch_motion.1)

5| ISS_cylinder for Soyuz { ISS_cylinder for Soyuz.1)

S[155_soyuz model (ISS_soyuz model.1)

: 155 soyuz_model (1SS soyuz model.2)




Stephen Docking

| -
—<ﬂ Extract.3
—tﬂ Extract.4
-lﬁ Extract.5
| -
—tﬂ Extract.7
-fﬂ Extract.8
—<ﬂ Extract.9
- B
— 9 Extract.11
— S Extract.12
— A Extract.13
Y
— S Extract.15
— S Extract.16
— 98 Extract.17

p Quter Boundaries | Inner Boundaries
" Curvel

‘ Curves Supports Continuity

Extract.14¥%Edge.25 Extract.14 Tangent

Blend.1 Tangent

Extract.2 Tangent

Blend.2 Tangent

Extract.6 Tangent

{ Support2 £ “ 2 Blend.3 Tangent
Extract.10 Tangent

Blend.4%#Edge.32 Blend.4 Tangent

upportd Addafter | Replace | Remove |
rCurv‘eE AddBefore | ReplaceSupport | RemoveSupport |

Passing elemen No selection

O
[ Deviation:

4 Canenical portion detection

- Cancel Preview |




Stephen Docking

i e
| fees
0 Intersect.7 Multi-S inition
Et
—ggﬁﬁg Intersect.8
No. Section Supports  Continuity Closing Point
—g% Intersect.9 Join5  Tangent  Spli 2
E:"&' Sketch.34 2 ; Point.5
5 i s
W Sketch.35 S —
J Supportl Guides | § Coupli Relimitation |C | El
(s pine oupling elimitation anonical Elen. »
EL-& Sketch.36 § e :
: No. Guide Supports  Coentinuity
Split.3
Split.4
- Sketch37
) Sketch.38

fj’-& Sketch.39

[J Angular correction:

[ Deviation:

9 ok | & cancel Preview

j:gﬁ Extremum.4
& Extremum.5
h

Extremum.6

cl" Multi-sections Surface.4,




Stephen Docking

05 2 TH

&7~ 4 Plane.20

i Split.10
53‘,.-_? Offset.1

@ Offset

[Z1* Deviation

‘ Project.4 7
—F split11




Stephen Docking

ﬂg% Geometrical Set.l
f PartBody
L:? Pad.l

S e e e e s S e e o e e e e Dt e e et e o el b e B B o e ped bbb e bk e d e b cb P pedp b d e a b e b dib q b P i d e pedp e dp g b ap-dirap ap dp

'L.. Absolutepxis

Cli— ﬁB Geometry

b@?}: Constraints

do b o

(e 0oy b P b o Ci ! &) &b OBy ! il e i il ) " clo i) e B ) 05 E0E) I e ) i 0 i 0 05 i 666 ) €6 e i) i i i i) K i i i i e il i i i i) 6 il il i i i il

5| I 45 ) E1| 0 i i 1 i ) ) il i) i

dap b ip

o™ ! " oI e e e iy (b i fy i e i i) e o ! ey (b C{p! ) b e il o ey (bl ! apy | el e il oot o ol e i (5! o | O e i ! o i e | ! e ) i) <o) i &b <l oo ap el ! <o o] o ab e e Bl o o el el ap | ap )

'L. Absolutesxis

le- ﬁ[, Geometry

i
=)
1)
e
E ES
[s]
o
[a3]
= -L[H,.Aﬂl,nkﬂ\,l-ﬂLi

‘],'EE?I Constraints (D f oo e e e e el ef e e el e e oo e oo efo el ef o e "ef o ef e "G e 0 e el o (el 3l il I I bl el e bl D i b - i i [ - i [ [ - [ i db ab db dp
ap b ap
ap b ap

D ) o eff el | ) P el bt DY EApy 5 Dy E0Dy e el 06 G ) ) i (i i i i 606 i i ) i i e e e oo oo e e Koo i o) i s el i G G ) ) G ) o) ) ) 05 i ) ) il i 1 i i G E6p i G 605 ) G 0 i i)




Stephen Docking

rmle el
mesreepseen T T O O L L L L L LT LT LT
e O O O o O
e A A e O
e e e A A A O
oy L O O O e

rnam e | Pl / / -
s+ i —
g ey | el e 2 A

e L T A A LT
e L A e A e o Ao
e L e e A e e
e e A e A O
e | O

EEEEm e
e -




M D

»
| f A%

|} - =
i (1 'o_.
| F “ S

_ \‘ ‘l
| A ,,L
. \.”\e A8
L R

|

[

|

r;
A
Tere ]
-w_- -_r-.
1

4
%7 A
v B

"N Ve
N
| X2 o
-.v\‘ 9
% Ay
<% 4y
'\‘ l‘
e ——A5

Bler

=

o Irn..ruj_
%

AN AR
n_ll‘_ | ¢

(2 4)>
O
'\ <
1P, : ARy
|| s




Stephen Docking




Stephen Docking
05 B H 2 IpY




Stephen Docking

LUNAR MODULE
ANTENNA

DOCKING WINDOW EVA
ANTENNA

ANTENNA

OVERHEAD HATCH

RENDEZVOUS . S

TENNA L i< ; DOCKING

RADAR ANTENN i -~ B
R VHF

DOCKING A< y ~ ANTENNA

LIGHTS

TRACKING
LIGHT

FORWARD

P~— THRUST

CHAMBEFR
ASSEMBLY
CLUSTER

HATCH

A< PLUME
% DEFLECTOR

LADDER

&>

EGRESS

FLATEY ROVER LANDING

PROBE

Google_search_Saturn V



Stephen Docking

Grabcad.com



Stephen Docking




Stephen Docking

Kinematic

£ 2]




Radar

AvL *




Stephen Docking

e = o

e
¢\ Rador_tower, DOF=0

CJ)_-!’:’ Robotarms_point_tracker, DOF=0
e {3

¢" Main_sclar_panel, DOF=0
‘]}q_, 1y 0y

%" Detach (-Launch motion} Imported), DOF=0

a—" e 13

¢ Locking (-Detach -Launch motion) Irmported), DOF=0.

Ay

2" Docking_orbiting, DOF=0
e Dok

‘2" Docking_approaching, DOF=0

o T i}

7-Pasted_Docking_productiMechanism.l (mported), DOF=0

A

i Docking_grip, DOF=0
==Simulation
assist_solar_panel_simu

Ly
" assist_solar_panal, DOF=0
=
Robotarms_loading_gripper
1y

e Robotarm_loading, DOF=0

Rador_simul
é— Robotarm_point_simu

A
ﬁ.{ Robotarms_point_tracker, DOF=0

P mam_su\ar_s\mu/
=

03

‘J}ﬁ'Grawry_slmu
% Docking_orbiting_simu
e

2 Docking_approacing_simu




Panels

Youtube.com



Stephen Docking




Stephen Docking

Robotic
Arm

Youtube.com



Stephen Docking




Stephen Docking




Stephen Docking

;;y plane
—ny plane

[~ 4% 7 plane
“‘,J—v Axis Systerns

-8 Geometrical Set.1
2 Sweep.1
I E]E£ Radius

Plane.13

ﬁsketch.ﬁ

@ Extract.1

Extract.2
Extract.3

Corner.2

?-f' PartBody

s Sketch.3

ﬁsketchA

Pad.2

T sketchss

EdgeFillet.1!
EdgeFillet.2]




Stephen Docking



Stephen Docking

PartBody

%Plane.l

ﬁsketch.tl

ﬁPlane.Z

ﬁsketch.s

3 pockers

Sketch.
+s




Stephen Docking

Detach &
Docking




Stephen Docking
05 B H 2 IpY

Motion Unit

Cre,




Stephen Docking

4 LRIy Uiy, L -
fj"ﬁ’ Docking_approaching, DOF=0
-zg Pasted_Docking_preduct#iachanism.l Impoerted), DOF=0

tj&-“’Duckm rip, DOF=0 I
7 s . Motio

Simulation

Eass\stimlaripanatslmu

q;:’ assist_solar_panel, DOF=0

>

¥ Robotarms_loading gripper

>N
rt +

q;:’ Robotarm_loading, DOF=0

!LﬁiRadurislmul
J:" ERnbntarr’nipmntisir'nu
3
R obotarms_point_tracker, DOF=0
— .
main_solar_simu o
 E—

= *3’3: Docking_orhiting_simu

q;:' Docking_orbiting, DOF=0
A
Joints

L

omrmands
i
%) Command.] Screw.L,Angle)
{:) Command.2 (Revelute.2,Angle)
Fix Part (1S5_1)

tLaws

Speads-Accelerations:

£ Docking_approacing_simu
9}8 detach_lst
El"ii’ri detach_2nd
detach_3rd_ceiling
docking_grip
A

‘Sequences

Comm

nmand name:

mmand value:

Law Management

Import. _J M




Stephen Docking

Movie_interstella



Stephen Docking

m:
4

A DY
1)

S ——
AT










Stephen Docking
06 Camera

& part Design AUl = | Aul - | None | part Design lau - [ Aul - | None -

B i o srucure [ s

Mechanical Design Mechanical Design

Shape
Analysis & Simulation
AEC Plant
Machining
& Disital Mockup
Eguipment &
Digital Process for Manufacturing
Machining Simulation
Ergonomics Dresign & Analysis

Knowledgeware

w” 1 saturn-v.CATProduct

2 detach_camera

3 long_take _camera
1 saturn-v.CATProduct

Exit

k Catalog Editer

4| — Photo Studio

L4 Immersiv stem |

Shape

Analysis & Simulation

AEC Plant

Machining

weal Time Renderin{ 4 '/." Digital Mockup r @QMU Mavigator

P product Data Filteri

Eguipment

Digital Process for Manufacturing
Machining Simulation
Ergonomics Design & Analysis

Knowledgeware

2 detach_camera

3 long_take_camera
1 saturn-v.CATProduct

Exit

* ?j‘ DMU Space Analysis

.+ DMU Fitting

t OMU Fastening Re

g’} DMU Composites Review

i‘;”ﬂ DMU Optimizer

H&- DMU Tolerancing Review




Stephen Docking
06 Camera

Mechanisms

3

Simulation

X,

Sequences

Lt

Cameras

— % Camera
— % Camera
— Camera
— % Camera

o u B w N

—% Camera
—% Camera 7

— long_take_camera
— 8 1st_detach_camera
—® Camera 10

— % Camera 11

= detach_camera

=-Tracks
e

ong_take_track (Long_take_track)

detach_3rd_track (detach_3rd_track)

“Replay




Stephen Docking

06 Camera

A WS - [saturn-v.CATProd
File  Edit  Wiew

Automi « |_ﬂ,ut|::- v| Auto

I’15"'I‘«flechr:lnisms
I’L"Simulatit::vn
I’L"Se-qu«a-nt':e-s
i"Cameras

—% Camera

— # Camera
— Camera
— % Camera
— % Camera
— % Camera

10

Insert

Auto

e I o TR ) IR N F I |0

— o ng_take_camera

Help
j Mew Window
Mew Gantt Chart Window
Tile Horizontally
Tile Vertically

Cascade

|7 1 saturn-v.CATProduct
2 detach_camera

3 long_take_camera

Camera 2
Camera ?
Camera 4
Camera
Camera 6
Camera 7
Pln:rng_tak&_r:arn&ra

1st detach_camera

Camera 10

detach_camera




Stephen Docking
06 Camera

Docking
Wi

Lqﬁg_take_shot
detach_orbiting

ong_fake_shot_,?
e ity

real_last_sequence_longtake

Camera 2
Camera 3
Camera 4

Camera

Camera

NSNS e \,

iy
& Car'r,\e\!’.a\‘ \7 leng_take_camera

£

—g‘long_take_camera § 1st_detach_camera
%15t detach_camera Camera 10
~ /4
—“‘Camera 10 3] Camera 11
-8 Camera 11 Thi 3rd_detach_camera
2

- 83rd_detach_camera < j o] long_take ex2

2 R Camera 13
—*‘Iong_take_exz
—%Camera 13

—% Camera 14

Camera 14
Camera 15
real_final

— % Camera 15 Camera 17
%03l final view / }T/ Camera 18
— % Carmera 17
— % Camera 18

E-Tracks

Long_take_track {Long_take_track)

& detach_3rd_track (detach_3rd_track) i\

Track.8 Camera 13 (Track.8 Carnera 13)

track_sarnple_2 (Track.9 Camera 15)

%dTrack.12 Camera 18 (Track.12 Camera 18)




"~ stephe

¢ Fv -~ -
’ \ . d
N N s
» Na ‘. & ."' N
> ( - X £ 3 . X ¥ =
," e & - 3 oy ’ & Y v = < ~




"~ stephe

¢ Fv -~ -
’ \ . d
N N s
» Na ‘. & ."' N
> ( - X £ 3 . X ¥ =
," e & - 3 oy ’ & Y v = < ~




