Density, Makerbot PLA = 1gram/cc

NOSE CONE + BODY TUBE + FIN BASE < 201gram

Wall Thickness Anywhere >1mm
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Use Open Rocket Data file given. Edit as follows.

File Edit Tools Help

Rocket desian  Motors & Configuration  Flight simulations

Add new component
=B-cit dimentions and Mass Override of each companent Maove up Body components and fin sets ~
E| ~<_T) Mose cone: Edit dims and Override Mass )
Lo g Stability Meeds to be = 1. Add day ballast here, D :E:]: s
Move down M ‘ %
_ [ Body Tube: Edit dims & Overide Mass &l C:::D S I s o
E|[]:| Fin Base: Edit dims & Override Mass S Mo cone By Lube Tramsition Trapezoidst i
e @ Motor Mount {given, do not edit) S
/] Fins: Edit dims & Overide Mass & - v . .
ﬁwg |
Fresorm Tubse i Launch g
Inner component
Delete i
;s . e v

View Type: |Side view " Q\ Fit {73.9%) " | Q\ ‘ | Stage 1 Flight configuration:

oe 1] 50 400 150 200 250 FDD ki

T T T T T T T T T N N [T (R S S S KT S SR S T B T

— | _ Rocket Stahility:1 .05 cal

S Length 337 mm, max. diameter 381 mm 215 mm
- Mass with motors 210 g P 25 mm

- Apogee: 234'm
S0 Max. velocty: 651 mis (Mach 0.19)




F ¢ 38.100mm 4
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125.4mm

@ Mass Properties

% FD 4.3 Nose.SLDPRT

Override Mass Properties... Recalculate

[]indude hidden bodies/components

[ create Center of Mass feature

[l show weld bead mass

Options...

Report coordinate values relative to: | -- default --
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Mass properties of FD 4.3 Nose
Configuration: Default
Coordinate system: -- default --
Density = 0.71 grams per cubic centimeter

Mass [user-overridden) = 28.00 grams

Volume = 39,62 cubic centimeters

Length = 125.4 mm
OD =38.1mm
Volume = Override Mass = 39.62g

NAME DATE
Nose
DRAWN RGB 10/1/2017
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Enter Nose Cone Data From SolidWorks

cC Tt T

Rocket design  Mators & Configuration  Flight simulations

F‘.u:_:‘rcﬁt
E|--Edit dimentions and Mass Owverride of each component
E| Lamll 8] 'lose cone: Edit dims and Override Mass

[I:I Body Tube: Edit dims & Overide Mass Bl
E| [I:I Fin Base: Edit dims & Override Mass S

& Stability Meeds to be > 1. Add day ballast here.

# Mose cone configuration

Component name: |Mose cone: Edit dims and Override Mass|

General Shoulder Override

¢ | Conical

Appearance Comment

Mose cone shap

Select preset

A conical nose cone has a profile of a

il Motor Mount (given, do not edit) S Shape parameter: I— triangle.
i /] Fins: Edit dims & Overide Mass B
Mase cone length: -—J—
. , |
Basze diameter: |
Component material: =
Wall thickness: 2 Hom — p— PVC (1.39 g/am?)
i |
[]Filled Component finish:
Polished (2 pm) e Set for all =
View Type: | Side view e Qﬁ Fit (75.9%%) e 'E;g con
# “Rocket (edsgn_start_here.ork 0o
File Edit Tools Help '
Rocket design  Motors & Configuration  Flight simulations ] ]
# Mose cone configuration E
Rocket
E|--Edit dimentions and Mass Override of each component Component name: |Mose cone: Edit dims and Override Mass| Select preset
E| *C:D Mose cone: Edit dims and Override Mass cencrdl | Shoulder | Overtide | Aooemrance | Comment
Lo &g Stability Meeds to be = 1. Add day ballast here.
[I:I Body Tube: Edit dims & Overide Mass & } }
E||]:| Fin Base: Edit dims & Override Mass @i Override the mass or center of gravity of the Nose cone:
-~ @ Motor Mount (given, do not edit) Bl
i /] Fins: Edit dims & Overide Mass & Owverride mass: _ g _:

view Type: | Side view S| Rteew) | | G

[ ] Override center of gravity: i]

[ ] owverride mass and CG of all subcomponents

The overridden mass does not include motors.

-
- | MM

The canter of gravity is measured from the front end of the nese cone.

==




I i. Mass Properties - X

% FD 4.3.1 Body.SLDPRT

i

| Override Mass Properties.. | Recalculate |

|:| Include hidden bodies/components
D Create Center of Mass feature
[C] show weld bead mass

Report coordinate values relative to: | -- default -- w

Mass properties of FD 4.3.1 Body
Configuration: Default
Coordinate system: -- default --

144.2mm
Mass (user-overridden) = 49.00 grams

Volume = 46.49 cubic centimeters

Length = 144.2 mm
OD =38.1mm
Volume = Override Mass = 46.59g
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Enter Body Tube Data From SolidWorks

File Edit Tools Help

Rocket design  Motors & Configuration  Flight simulations

# Body tube configuration g =
Rocket
E|--Edit dimentions and Mass Override of each component Component name: |Body Tube: Edit dims & Overide Mass)| Select preset w
L:_| c::l:l Maose cone: Edit dims and Override Mass S8l General Motor Override Appearance  Comment
: L @ Stability Meeds to be = 1, Add day ballast here.
ﬂ:l Body Tube: Edit dms & Owveride Mass .
: Body tube lengt C t material:
[El-[__] Fin Base: Edit dims & Override Mass & LostiEa aEl ]
b i 1 Cardboard (0.68 gfcm3) -
[ I'v‘!nb::r M.DLJITIt (given, u:!cn not edit) B Outer diameter: e
Lo /] Fins: Edit dims & Overide Mass &
Companent finish;
Regular paint (60 pm) e Set for all
Inner diameter:
Wall thickness: P
E
\ - - 3 - Component mass: 219 a (overridden to 46.5 ) Cloze
# *Rocket (edsgn_start_here.o
File Edit Tools Help
Rocket design  Motors & Configuration  Flight simulations ] ]
# Body tube configuration X E
Rocket
E|--Edit dimentions and Mass Override of each component Component name: |Body Tube: Edit dims & Overide Mass| Select preset w
E_| c::l:l Mose cone: Edit dims and Override Mass S8l General Motor OVErride  Appearance  Comment
: Lo GE Stability Meeds to be = 1. Add day ballast here.
|]:| Body Tube: Edit dims & Overide Mass Override the mass or center of gravity of the Body tube:
[=-[C_] Fin Base: Edit dims & Override Mass Sl H
- @) Motor Mount {given, do not edit) & ] = I 1
e /] Fins: Edit dims & Overide Mass Bl e =] 9 |
[ ] Override center of gravity: ] = | mm _:
[] override mass and CG of all subcomponents =
The owverridden mass does not include motors.
The canter of gravity is measured from the front end of the body tube. r
= Component mass: 33,7 g (overridden to 46.5 g} Close

View Type: | Side view S | Ftsew) | | &




Need to determine mass of fins and fin base separately.

Use Multibody to split fins off Fin Base
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UNLESS OTHERWISE SPECIFIED:

DIMENSIONS ARE IN milimeters
TOLERANCES

ANGULAR +0.01°
TWO PLACE DECIMAL  +0.01
THREE PLACE DECIMAL +0.001
FOUR PLACEDECIMAL  +0.0005

INTERPRET GEOMETRIC
TOLERANCING PER:n/a

MATERIAL
MakerbotPLA

FINISH
Match existing

DO NOT SCALE DRAWING
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d® Mass Properties = X
@j | FD 4.3 Base.SLDPRT
Options...
Override Mass Properties... Recalculate
D Include hidden bodies/components
D Create Center of Mass feature
|:| Show weld bead mass
Report coordinate values relative to: | -- default -- v
Mass properties of FD 4.3 Base ~
Configuration: Fins removed
Coordinate system: -- default --
Density = 1.02 grams per cubic centimeter
Mass = 20.18 grams
Volume = 19.78 cubic centimeters
Length = 69 mm
OD =38.1mm
Volume = Override Mass = 20.29g
NAME DATE . .
Fin Base: w/o Fins
DRAWN RGB 10/1/2017
CHECKED
ENG APPR. bl
S FD 4.3 Assembly
QA
COMMENTS:
SIZE DWG. NO. REV
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Enter Fin Base (w/o Fins) Data From SolidWorks

¥ “ROCKEL [EAs5gN_STart_nere.ork)

File Edit Tools Help

Rocket design  Motors & Configuration  Flight simulations

x E

{ # Body tube configuration
Rocket
E|--Edit dimentions and Mass Override of each compenent Component name: |Fin Base: Edit dims & Override Mass Select preset ~
E| c::':l:l Mose cone: Edit dims and Override Mass S8l General Motor Override Appearance  Comment
{ Lo g Stability Meeds to be = 1. Add day ballast here.
... Body Tube: Edit dims & Overide Mass il Body tube lengt Component material:
E| [I:I Fin Base: Edit dims & Override Mass &l
-~ @ Motor Mount (given, do not edit) &l Bt et 0|38, 1 ry g PVC (1.39 gfem?3) w M
e /] Fins: Edit dims & Overide Mass B ' : =
] Automati Component finish:
Polished (2 pm) e set for all
Inner diameter: 34,1 = | mm '—J'
Wall thickness: |
E
]
Co t 1 2LE ridden to 20.2 Close
View Type: | Side view 2 | Ftemew || & mpenent mass: 21.8 g (ovarridden g te
# *Rocket (edsgn_start_here.ork)
File Edit Tools Help
Rocket design  Motors & Configuration  Flight simulations ] ]
# Body tube configuration X Lk
Rocket
E--Edit dimentions and Mass Override of each component Component name: | Fin Base: Edit dims & Override Mass)| Select preset o
L:_| c::l:l Mose cone: Edit dims and Override Mass S8l General Motor OVErride  Appearance  Comment
i m Stability Meeds to be = 1. Add day ballast here.
-] Body Tube: Edit dims & Overide Mass Sl Override the mass or center of gravity of the Body tube:
E|[|:I Fin Base: Edit dms & CQverride Mass H
Lo @) Mator Mount (given, do not edit) B ) < f 1
i /] Fins: Edit dims & Overide Mass & Sosiisoase 0.2 -9 I
[ ] Owerride center of gravity: ] = | mm _I
[ ] Override mass and CG of &ll subcomponents -
The overridden mass does not include motors. b
The center of gravity is measured from the front end of the body tube. i
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{6 Mass Properties

Q“]J:j FD 4.3 Base.SLDPRT

Override Mass Properties... Recalculate

I:] Include hidden bodies/components
[] Create Center of Mass feature
[]show weld bead mass

Report coordinate values relative to: | -- default --

Mass properties of FD 4.3 Base
Configuration: Fins
Coordinate system: -- default --
Density = 1.02 grams per cubic centimeter

Mass = 20.62 grams

Volume = 20.21 cubic centimeters

Volume = Override Mass =20.2g

PEME Do Fin Base: Fins Only
DRAWN RGB 10/1/2017
CHECKED
ENG APPR.
MFG APPR. FD 4.3 Assem bly
Q.A.
COMMENTS:

SIZE  DWG. NO.
2 1
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Enter Fin Base (only Fins) Data From SolidWorks

File Edit Tools Help

Rocket design  Motors & Configuration  Flight simulations

Focket
E|--Edit dimentions and Mass Override of each component
E| -] Mose cone: Edit dims and Override Mass il
s El  Stability Meeds to be = 1. Add day ballast here,
[I:I Body Tube: Edit dims & Overide Mass il
E| [__ Fin Base: Edit dims & Override Mass B
i Motor Mount {given, do not edit) &
WA Nins; Edit dims & Overide Mass

view Type: | Side view & Fit (78.9%) ]
i 0 50

P T T T (T S I EP ST (R B
— . Rocket

S0 Length 337 mm, max. diameter 38.1 mm
- Mass with motors 210 g

File Edit Toocls Help

# Trapezoidal fin set configuration

Component name: |Fins: Edit dims & Overide Mass|

Gereral Fintabs Override Appearance  Comment

Mumber of fins: Fin cross section: | Airfoil

4k

Fin rotation: Thickness: 3.12 mmim

Fin cant: Component material:

Root chord: PVC (1.39 g/cm?)

Sy el Component finish:

Regular paint (60 pm) e
Height:

Sweep length: . Root Filets

Sweep angle:

Fillet material:

Position relative to: |Botbom of the parent component
Cardboard (0.68 gfcm3)

plus |0 = | mm '—J—

freeform

Rocket design  Motors & Configuration  Flight simulations

# Trapezoidal fin set configuration

Rocket
EI--Edit dimentions and Mass Qverride of each component
L:_| <__]) Mose cone: Edit dims and Override Mass Sl
& Stability Meeds to be = 1, Add day ballast here.
[I:I Body Tube: Edit dims & Overide Mass B
E|[|:I Fin Base: Edit dims & Override Mass
i Motor Mount (given, do not edit) &
WARNins: Edit dms & Overide Mass

Component name: |Fins: Edit dims & Overide Mass|

General Fintabs Override  Appearance Comment

Override the mass or center of gravity of the Traperoidal fin set:

: g

™ | Cheerricle: conbar oF =i ] | mm

Owerride mass:

*

Fillet radius: |0 =| mm J—

Close

.



Enter Nose Cone Ballast for STABILITY >1.0

- L e e LU= A LS L )

File Edit Tools Help

Rocket design  Mators & Configuration  Flight simulations

Rocket
E|--Edit dimentions and Mass Override of each component
E| c::lj Mose cone: Edit dims and Override Mass il
. Add day ballast here,

: - Stability Needs to be > 1
ﬂ:l Body Tube: Edit dims & D'uerlde Mass Bl
E| [_] Fin Base: Edit dims & Override Mass il
i) Motor Mount (given, do not edit) &
‘. /] Fins: Edit dims & Overide Mass @il

View Type: Side view & | Fit(78.9%)

v &

_ Rocket

S0 Length 337 mm, max. diameter 381 mm

a0

- Mass with motors 210 g

# Unspecified configuration

Component name: |S13b|ili1:5-I Meeds to be = 1. Add day ballast here.|

General Radial position Override  Appearance  Comment
Mass type
Mass:

Length: 25 = | mm -
Diameter: 25 ={ mm —_—
Position relative to: |Top of the parent component v

- m ——

Component mass: 20 g

234'm
63.1 mis (Mach 0.19)

- Apoges:
— Max. velocity:
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