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Material Modulus  Strength Densit% Rel Cost
E,GPa ¢, MPa p,g/cm Cm

1020 steel 203 260 79 1
4340 steel 207 1103 7.9 3
7075 Al 71 469 2.7 6
Ti-6-4 117 1185 45 45
PC 24 62 1.2 5
Pine 12.3 88 0.51 15
GFRP 3 380 2 10
CFRP 76 930 1.6 200
Material Mass f2 Mass Costf; Cost
plo. Rank Cnpploc Rank

1020 steel  0.03038 8 0.0304 3
4340 steel  0.00716 6 0.0215 2
7075 Al 0.00576 4 0.0345 4
Ti-6-4 0.00380 2 0.1709 7
PC 0.01935 7 0.0968 6
Pine 0.00580 5 0.0087 1
GFRP 0.00526 3 0.0526 5
CFRP 0.00172 1 0.3441 8




(311, p2)

Secomd, look at wmass and cost for givem

aximum AL, Froom Fig, A.l(a):
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h is agaim the geometry that varies,

= th = PLZP = .EI:.-Z][—E]Z
" ALE AL JLE fi 1
Con P

Compare malerials: £ = "ée )

E
Material Massf, Mass Costf, Cost
plE Rank CnplE Rank
1020 steel 0.0389 5 0.0389 1
4340 steel 0.0382 3 01145 3
7075 Al 0.0380 2 02282 4
Ti-6-4 0.0385 4 17308 6
PC 0.5000 8 25000 7
Pine 0.0415 6  0.0622 2
GFRP 0.0952 7 09524 5
CFRP 0.0211 1 42105 8

Lf cost is umivnportant, CFRP /s
Lthe clear choice. 7095 Al /s a good
L OmpromIiSe COMSIACrING cas?, amd/
is ses/stant o corrosiom awmd KoL,
<4
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o ,03 = 724,~12.4 MPa, T3 =424 MPx 4

(b) Oz =0 |
Tonax = MAX <!077_(T L, \ z'zﬁ'z"') "'3""'")">

Tomay = MAX (424, 6.2, 36,2) = 424 MPi



