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Abstract : Material selection is one of the important activities in design and manufacturing. A selected material at the

conceptual design stage affects functionality of the designed part as well as manufacturability and cost of the final
product. Unfortunately there are not many accessible material databases that can be used for design. In this research, a
web-based material database was constructed. In order to assist designers to compare different materials,
two-dimensional and three-dimensional graphs were provided via the web browser. Using these graphical tools,

multi-dimensional comparison was available in more intuitive manner. As a case study, this system was applied for
material selection of an automotive engine pulley.
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Nomenclature 1. M &2

p :density, kg/m’ AT A A DA R HEEE
o : engineering stress, N/m’ Mg AL AAAd A, AFEAZ, #E ARE-HA 9
€ : engineering strain 0] 277 A wo] 9L F= g3 Aot @
o, : yield strength, N/m” A B Hoke] uhAl o 2 ¢k 100,0000] Ao @ah=
E : young's modulus, N/m’ Pl 7V gk Am gl om AAXELS obF B
\Y - volume, m’ ANEE ol A AT A E2] ALEZA W= A5
U : stored strain energy, J 55 ddets A& A A A DA A AlEF A
M : performance index A ZHe SEA71 3 F2E A7) A8 E &
P < load, N TE= A5 B S EolFsle Aol 88k ol

3k 2] & A hshr] e B £, =85, 1Y

i AZEge]5o] REEo] AL Ut AAHE A7

sk ol gk At 7|2 A S Als A=
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2. Web-based Material Database &

AN 715 AHgetol ABYNE 2SS
A7 A dolelulo) A8 TESSTh TekA
T BLY 71&E 7 Aag T4, dolelulo]
N R EE CEEERE Y EREERIE
o] 225} AH ol N B 5 Z S ATh

.
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fIatolE d A 5 DBE A S uf AFE-3E 76
%58 Table 1o 2|3} Th

Table 1 List of tools used for implementation
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Fig. 4 Two-dimensional graph for material selection
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Table 2 Material properties of selected materials

CFRP 155~ 1.6 50 ~ 60 500 ~ 1050
GEFRP 1.75~ 1.95 21~35 200 ~ 500
Al 25~295 68 ~ 88.5 30~ 510
Ti 436~4.84 90~ 137 172 ~ 1245
Mg 1.73 ~ 1.95 40~ 47 65~ 435
Phenol | 1.24~132 ] 2.76~4.383 27.6 ~ 49.68
Densiy (Mg Epoxy LIl~14 | 235~308 | 36~71.68
Fig. 7 Modulus - Density graph Ashwood | 038~08 | 9.65~114 4.07~ 161
Firwood | 028~0.62| 9.51~11.9 1.4~78
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Fig. 8 Strength - Density graph
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