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Tmax= 30; %Expsrnine t
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end
I Gmax (i) = aMax(
. Fmax(i)= -aMax(i)*m/2;
i fprintf('%2.0¢€ 55,21
22,28 \n', i, Vmax (i), Vmax (i+1),Gmax (i), Fmax{(i)):

[

i)/g9;
i

%2.01

¢ o ' s

i

i

ay i g L Ry e

in

w oo o
o

sk

o
o]
o
Cr
-

¥4 I_ Imm! I

2 3
3 ] &L 5D
i 4 £.50 4.42
{ 5 4.42 2.0 z i
b A
N ’ | | | ! | f | ! ! L f
/ i B B | | O b i ' N
| H ! { | { H : H i : . i : . |
i | { { H i ¢ 1 { H i : i i H H ! !
h o | i : | i [ | | ! : | : RSN WS S S S—— -
P i i H i ' T O S - 2 )

| Kelecce. &zéiﬁfﬂ)ﬂﬁ)d§7\ﬂ* - ¢




I NAF 2,,2/ SUN a M(’*(’ v e, (oklain "%.El‘ﬂ,d&“x Vry @A' o ] )

b ———

- ‘Zf\i

e L T R A RO e g s R . i T et o ST
i

xr\\/\ /cb’l\((”&’\()&("ﬁ M\&d_ﬂ, o w x
] e oL

w T
w | Sewsde stieks N O O O O T
> ,3%.1%Mwwwmv‘wwéé‘ 5 L I B T B
o Sy (N&*), 72238 118 I O O O O O O A O O O
© L estiks I\ bl Tuss Constnttion |
A - '?ﬁc& of S’\’(W\b} (NQ’\)‘ i

P
L
i
i
i

e 3§wwws&

i . . e
| L %

‘\’%@@%’wck& Loafufn S N N O S N OO S

(y sTiLks & T (st bbb
| | ! ; ! : ! ! ; | '

5 £ shv

*Z(’VW\WWM‘* ’%/Z»il\

T enveks - Touss EC@W\ TWWW s i 1

o e A
¢
-

- Net fitiachy

Ll
5 3'““«03
3

) wnk = 3gf0

i {

{

! S

: |
i

Vé&%mw?w,gi,m I T O O O
s T LI 1 T T O O O O O S S
%M&ww » . B

T e O
i i |
i

!

Q@»“ P‘M\\\QK N Wmc 26‘, | | -

| ?g\m\fo (‘\ﬂ/\\(’f%

Parato C.hart 1!(.':031 vs. 1/Force o ) , L
5 I e as - Pareto Chart: 1/Weight vs. 1/Force
T 4 e :

; 13 i 0012
11 4
0e . e
08 -
; 0.7
e 96
] 0.8 i i =

B P e v

1/Cost(S)

1/ Weight

?’95’—"53’.&’"

e & GIoup
Nurpher

1/Foree{ibf) na 54 |

4fFor (b

PEo——

. =) %MMMVW 3)10] 1

Kebecco Vz&m‘hm,cjl\ N




) 3 -
e MAE 27500 WMeteonde, (b d““ﬁ B e L 31
y % Repedix | ,M\mxw bu\qm ?; méw (9
{ ol | k % | pood A R I 5
L Interpreting Customer Needs

(
1
I

The Synthesizers

Preliminary Design Review

Jen Gass ,Chian Yeh Goh
Lemay Perez, Rebecca Ventimiglia

The structure will be built
entirely of fibrous materials
provided by theinstructors and
Elmer's glue,

The structure isimade up of
only natural, non-man<made
materials.

The'structure:must'be
lightweight.

The:structiire minimizes the
amount:of material used.

The structure must be simple
to:manufacture:

All steps toward assembly of

the structure are easy to follow.

Theistructure:must:be able:to
catch @ baseball.

The structure.is:able to
dissipate 6-8 Joulesof energy
that results fromi‘theimpactiof
abaseball,

Interpreting Customer Needs

The structure must provide a
margin of safety.

The strycture can absorb.forces
and energy to a factor. above
the expected maximum.

Thestructuremust be
innovative.

The structureiis.a-result:ofa
detailed thought process.

The structure must be able to
be used after catching the
meteoroid.

The structure can:withstand 2.3
inch deflection without critical
damage:

The prototype must-be scaled
to span 21" £1/4” and sit stable
between two-fiat surfaces.

The structure covesadistance
of 21" +1/4” and can rest
between two flat:surfaces

without extra support;

Interpreting Customer Needs

The meteoroid must not
damage onimpact.

The structure keeps the final
state of the meteoroid the
same as before the impact;

Baseballs-almost:always hitithe
center-of the:bridge,

The bridgeis:designed for
impatt close 10 the genter.

“Some” specialty shipments of
materials may:-be made, but
requests must-be 1 week in
advance.

A'one-week shipment period
for specialty materialsis
accounted for in the design
planning of the structure.

The:metecrite cannot ‘shatter’
on-impact.

The structure dissipates the
meteoroid's erergy slowlyso
thatit: maintains original form.

Needs vs. Metric Matrix

Tre SypAdepac fends w MsticSats

Bretric
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e O i G g

Morph}ologlcal Chart
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Design Considerations

* Prior Experience/ Previous
Courses
¢ Testing

* Safety Factor = 5.0
* Cost Analysis

ltem Amount
INapkin 1

Notecard (3X5) 0.55 Sw
Notecard (5x8) | 025 |
Stir Sticks . 2 L A
iSmall Sticks S i
Cotton String .833 ft

Concept No. 1

i

Decision Matrix

Concapts.
' . H I
Ranking: 2 i FIE
i H : H E H
1~ least favorable 3 2 ol : 3 g 4 4 o
3 FEE- H £
S — most favorable 5 E g E 3 2
§ R 2; E]
3 & a4y =
3| 2
criorle Welght
Ease of Manufocturingl | 5 s s lals slalslalas
faseofassembly o 4 3 lalals s 4215 3]s
wegnd o, | 2 lala|s s laladsls
Cof o2 s O S R Y 1)z ls s |2
Hondles betiector] | st | Talailalals
Fotal 1 33 32131 ]34 )26 28 [ 17 132 | 34]34

Concept No. 2

. « Key Features:
505 ePurposely breaking
members

s *Unigue net design

3/10f1)
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" Final Design Review

THE SYNTHESIZERS:
Jen Gass, Lemay Perez,
Rebecca Ventimiglia, Chian Yeh Goh

The DISSIPITATOR

From Concept...

... To Deliverable"

Design Overview

* Suspended Net

Design Overview

e Pratt Truss
> Two Beam Types > Gusset Joints

L A 3

a

f

— Yacragse [Pramond [ Hammedle weawe

T Rawt for Sulptniion Y oy d;i@ag@dfim.

~Draogast beowns ‘)\r{,\r@\\* AL aA

g - e
- Remforced Wewben % Shardinass
w (ausiet ”gc’im\'k'&’ tawek DOE

Analysis: Truss

° Pratt Truss:

Analysis: MATLAB

* Equations Used:

Toowes
- o L
Frnan = 30 Hewtons  am 2w e

'MATLAB Output:

- ek AYULS PWE W)

i

i

" 'ej;/w[ti

Rebecce V»&i/vh!"v'sw,a heo
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{ ) ' « Pros: ] Built of Fibrous Materials v/
. > Easily Pre-Fabricated | e Lightweight v/
o Adjustable Lacrosse Style Net * Inexpensive v/
" > Sturdy Triple Enforced Beams * Simple to Manufacture v/
" Affordable » Unique Design v/
* Stable v/
e Weight: 3.3 oz. ; )
< oz i « Dissipates Meteorite Energy Effectively v/
[ R
- I | * Cost: 88 ¢
|
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Component Type ; Price B
E-Clips ‘ Magnetic Stainless Steel - 98408A138 100@$6.12

Non-Magnetic Beryllium Copper - 92725A560 1@3$1.86

O-Rings EPDM Standard 100@$5.21

Polyurethane Standard 100@$7.66

Pulley Drive Pulley 1@$14.17

Pulley Timing Belt | Single Sided with Trapezoidal Teeth 1@8$3.07

Hose Fittings Barbed- 1/4” 2@%6.53

Barbed- 3/8” 2@$7.03
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L I A | | dasigny
E -Clips- Magnet1c and Non- Magnetlc f
For Shaft ] T
Dia. Dia. =~ Width (A)  Thick. i B |
172" 0.396" 0.046" 0.8" 0.042" | E f
Lol I I A Pulley .
O-Rings Pulley Type Drive Pulley - 1375K5
I [ AS568A Dash Number | 014 Number of Teeth on Pulley 60
| Type O-Ring Pulley Design Solid
O-Ring Type Standard Outside Diameter 1.737
Cross Section Shape Round Bore Type Finished Bore
System of Measurement | Inch Bore Size (Inner Diameter) 1/4”
Width 1/16” W Dimension 167
Inside Diameter 1/2” X Dimension 2767
Outside Diameter 5/8” Y Dimension 5317
Material EPDM(Ethylene Propylenc) Z Dimension 1.222”
9557K466 V Dimension (Pitch Diameter) 1.528”
Polyurethane - 9558K 19 Pitch .08” i
Durometer Hard Pulley Material Aluminum
Durometer Shore Shore A: 70

IO O B / L |
i T i : ¢ i t

& ‘ i H i
Timing Belt

oL
S SO SIS S SO |
i P

Note: Includes a set of screws

Single-Sided with Trapezoidal

Timing Belt Type
Teeth - 1375K53
Material Neoprene
Cord Material Fiberglass
Number of Teeth 300
Outer Circle 24”
Belt-Width 1/8”
Pitch .08”
i i { 1 t H i t ! ' : ] ¢
Barbed Hose Fittings
[ Pipe Size 1/4” - 5346K29
3/8” - 5346K31
Shape Adapter
Adapter Type Male Pipe Swivel Adapter
Material Brass
Thread Type NPTF (Dry Seal)
For Hose Inside Diameter 3/8”
Maximum Pressure at 72°F 250 psi
For Hose Type Reinforced Rubber
Clamp With Hose Ferrule and Worm-Drive
Clamp
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. . Stock Stock to | Cost per Total
Material Quantity Parts Manufactured Used Spare Unit Costy
it
16" of 12" Diameter Steel Valve Shaft, Crankshaft- Face " " ALL
Rod 1.333 Plate Side, Middle Rod 13.0075" | 2.9925 165 | 21994
e 14 N
| 2AX2W X0 1 5 Valve/ Cylinder Housings | 825" | 175" | 1179 | 11.79
et Aluminum Plate
[ 1"x2"x10" Aluminum Plate 1 4 Crankshaft Connegtors, 1.75' 8.25" 5.58 5.58
Tensor Plate
1%"x1"x10" Aluminum Plate| 1 2 Piston Head Attachment 10" 0" 1.83 1.83
Plates, 2 Linkages
Vo "x4"x10 Alummum. 1 Back Housing, 2 Side Housings, 9 125" 0.875" 503 503
Plate 2 Small Pulleys
9" of 1.875" PVC Round 1 2 Pistons qn g 68 6.8
Stock
12" of 2" O.D. Aluminum
: 0 - - - - 0 -
Tubing
B 26.42945
Material to Purchase:
. . Stock | Stockto | Costper | Total -
Mat :
aterial Quantity Parts Manufactured Used Spare Unit Cost
. . Crankshaft- Timing Belt Side :
PR ;
167 of % DF;?)?eter Steel 1 Intermediate Joints, 2 Piston |  9.44" 656" | . 1.65 1.65
‘ Head Joints, Tensor Roller
1" 8-32 Screws 32 - - - 0.0423 1.3536
Snap Rings 18 - - - 0.0916 1.6488
Hose Fittings 4 - - ; - 1.19 4.76
Timing Belt (6082K111) 1 . - - 7.04 7.04
1/4-20 Threaded Rod 1 Connections for Mounts - - 1.41 1.41
i 1%2"x4"x10" Aluminum 1 Top Mount, 2 Bottom Mounts, 4 8.825" 1175 503 5,03 |
Plate Feet, 1 Large Pulley |
22.8924
"""" NOTES: }\
If the Steel Rod is sold by foot, wewill 2ft. | T N
We have soe stock on'the 1" x 2" x 102 piece 10 create a center stabilizer for the crankshaft. (approx. 7"} ‘
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Time(min)
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Crankshaft

crankshaft-connection
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N/A |

crankshaft-Timing Belt

30

30

crankshaft-faceplate

30

30

crankshaft-Intermediate cylinders

45

45

middle rod

45

N/A

piston

Head

45

N/A

pin

30

45

adaptor
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N/A

valve box
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valve shaft
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W™ fonctional requirements | day Mon 3/14/11  Mon 314/11
b morphological chart 5 days Won 31411 Fri 318411
v MATLAR analysts 14 days Tue 315/11  F 41711 = 100%
, decision matrix 3davs Wed ‘3.4’ 16/11  Fri 3/18/11
~ preliminary concepts. 3 days Wed 3/6/11  Fri 318411
' pump design draft 14days  Fri3/8/11  Wed 46/11 ——= 100%
' valve design draft 13.5days  Mon 321/11  Thu 4/7/11 > 100%
+ material selection 7 days Mon 3/28/11  Tue 4/5/11 36%
. cost analysis 6 days Tue 32911 Tue 45411 RS 434
~ performance estimation 6.5 days Toe 3/29/11  Wed 4/6/11 77%
" failure analysis 6 days Sm 4311 Fri 48711 T 67%
final design (CAD) 6 days Sun 4311 Fri 44811 =2 100%
final design review 5 days Mon 4/4/11 Fri 4/8/11 CIIIIIIEIED 100%
machining(crankshaft) ~ 8.5days  Fri 4/8/11 Wed 4720111 0%
first pump lesting 8 days Wed 4/13/11  Fr 422711 R 0%
machining (piston) 12 days Sat 406/11 Mon 4/25¢11 0%
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Material Given: S W T NS S o
: . ‘ Stock | Stockto | Costper | Total |
Material Quantity Parts Manufactured Used Spare Cost
16" of 12" Diameter Steel Valve Shaft, Crankshaft- Face \ )
Rod 1.333 Plate Side, Middle Rod 13.0075" | 2.9925 2.199}5
2% X2 % X 10" . . " "
Alurmninum Plate 1 2 Valve/ Cylinder Housings 8.25 1.75 11.79 |
1"%@"%10" Aluminum Plate | 1 |+ Crankshaft CPCI’;’;eCtorS' Tensor 475 | gos 5.58
%'x1"x10" Aluminum Plate| 1 2 Piston Head Attachment 10" 0" 1.83
Plates, 2 Linkages
] (" . . ) .
12"x4"x10" Aluminum 1 Back Housing, 2 Side Housings, g.125" 0.875" 503
Plate 2 Small Pulleys
9" of 1.875" PVC Round 1 2 Pistons qo g 6.8
Stock
12" of 2" O.D. Aluminum
: . 0 - - - 0
Tubing \
26.42945 -
Material to Purchase:
. . Stock | Stockto Total
Material Quantity Parts Manufactured Used Spare Cost
16” of 12” Diameter Steel Crankshaft- Timing Belt Side, " "
Rod 15 Intermediate Joints, 2 Piston 9.44 6.56 2475
1" 8-32 Screws 32 - - - 1.3536
Snap Rings 18 - - - 1.6488
Hose Fittings 2 - - - 2.38
Timing Belt (6082K111) 1 - - - 7.04
1/4-20 Threaded Rod 1 Connections for Mounts - - 1.41
Check Valves 2 1.56
Hex Nuts 2 0.14
Hosing 7 . 1.82
TR AT .
2"x4"x10" Aluminum 1 Top Mount, 2 Bottom Mounts, 4 8.805" 1.175" 5.03
Plate Feet, 1 Large Puliey -
U B ] ' 24.857-
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