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Project/problem statement.
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Data and information collection.

Density of air  0.013kg/m”3

gravity 3.72m/s"\2

Coefficient of form 1.75
Disk (Nylon 66, Heat Stabilized )
Tearing strength 82.8 MPa
density 120kg/m”~3
Cable (technora fabric)
Tensile strength 3000 MPa
density 140kg/m”3

mass gookg
Initial velocity  450m/s

Final velocity som/s

(ref)
v’ http://ejectionseat.com.ne.kr/naceshelpk.htm
(HET %8 AL BT RITE H4)
vHolA QUIMIOl - ”RF: T EH
http://www.korearth.net/
(properties of mars)
v’ nasa.gov
v'matweb.com (properties of nylon)



http://ejectionseat.com.ne.kr/naceshelpk.htm
http://ejectionseat.com.ne.kr/naceshelpk.htm
http://ejectionseat.com.ne.kr/naceshelpk.htm
http://www.korearth.net/
http://www.korearth.net/

- Step 3 e \

|dentification/definition of design variables.

d1 : diameter of disk
t :thickness of disk
d2 : diameter of cable
| :length of cable

n :number of cable



Identification of a criterion to be optimized.

- minimize weight of parachute

1 1
[ = 5 Paa (O TAL) + f prgye (W1 d2)

f=dend*(t*pi*0.99*d1/2)/2 + denc*(n*|*pi*d2/2)/4



|dentification of constraints.

g1=sqrt(8*g*M/(0.013*c*pi*d1./2))-va

(resistance of air)

g2=k*denm*c*vo~2*d1/(8*t)-sigda<=0
(tearing stress of disk)
g3=k*4*M*g*cos(arcsin(d1/(2*1)))/(n*pi*d2/2)-sigca<=0
(tensile strength of cable)

g4=-di<=0
g5=-t<=0
g6=-d2<=0
g7=-l<=0
g8=-n<=0

gg=20t-di<=0
g1o=di-2l<=0
gii=n=integer

parachute sprit Disk(Nylon 66, Heat Stabilized )
Coefficient of form C mass m Tearing strength sigda
mars Initial velocity Vo density dend

Density of air denm Final velocity va Cable(technora fabric)
gravity g Tensile strength sigca
density denc

* M=(m+o.5*dend*pi*t.*d1.A2 + 0.25*denc*n*|*p*d2/2)
* k(safety factor)=3
* n=100; |=48; d2=0.001;




P lr*dl?fd) = g (n*dl)(t)
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(6 = sin



Graphical method
- Matlab contour |
o

f

=> f(d1,t) : n=100; 1=48; d2=0.001;

Feasible Region




HD




