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- @EXHZ(metallic materials)e 2 20k 7+ HE| AF2El= =
- A [719 TEE =2, UK (strength)2 WM (ductility) = FloiLt
- a2 HE o] ¢Rotal = U(steel)
- UR0|E, 2], El0|Els &2 HIA == (nonferrous metals)
11A ,—Atomic number SZ‘A
'L28  [E |symbo El\sﬂgr?i!'netal 3A 44 5A 6A 7A |4
ziﬁ ‘Q\N—Atomicweight Nonmeta! .QB31 ‘S. ‘g1 .80 .Sa g%
’ﬁﬁ 3B 4B 5B 6B 7B,L11B zsﬁli:; ;sl 31?7}53:&

20 || 21 | 22 | 23 | 24 31 | 32 | 33 | 34 | 35 | 36

19
4| K |Ca|Sc|Ti| V CrMnFeCoNiCuZnGaGeAs Se | Br | Kr

39.10 | 40.05 |[ 44.96 | 47.55 | 50.94 | 52.00 | 54.94 | 55.55 | 55.93 | 55.69 | 63.55 | 65.39 | 69.72 | 7261 | 74.92 | 75.96 | 79.90 | 3.80
46 47 ] S0 S

37 38 39 40 41 42 43 44 45

5|IRb|Sr| Y | Zr ([Nb|(Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |Sn|Sb| Te| I [Xe

8547 | 57.62 |(85.91 | 91.22 | 92.91 | 95.94 | 95.91 | 101.1 | 1029 | 106.4 | 107.9 | 1124 | 1145 | 1187 | 1218 | 1276 | 1269 | 131.3
S5 % 76 1

conductor insulator semiconductor
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Figure 17.2 The Roman aqueduct at Segovia, Spain.
The granite is as hard as the winters (40 56 51.90 N 4 07

u 03.25W).
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Table 21.2 Generic thermosets or resins

Thermoset

Composifion
| —0—CHe—C— CH,—O—CH,— CH—CH,— e
| secondary
\ CH- ). bonding
Amorphous "“".H.
Polyester { O o] CH,OH
Il I I
“C‘“‘C”-'-‘C—O“f“ | Linear Branched Cross-Linked Network
CH,OH /, N
Amorphous -
Phenol-formaldehyd H : . . . :
e o & , Direction of increasing strength
—CH,—CH,—
\ éH. Adapted from Fig. 14.7, Callister 7e.
Amorphous
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Let-—— [ 1bDres

Tranium Alloy Ti-8Al.
4V (3.7164.1) (t=0,3mm)

Carbon prepreg Qba .
6376-HTA (1=0.125;
0.28mm)
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o AMHHA (Plastic deformation)
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Z02tC}. (EHME4% Flastic deformation)
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o W&EA (Thermal shock)
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Efgl QTS| ¥ =0il CHYF Crer HERS] up& S =0 CHOEO] = 1.30{|A LtEL
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¥ 1.3 EYl AT 2| o 21[11]
ER(erosion, &lAl). CO(corrosion, £4l), HCF(high cycle fatigue, 1@ AIO|Z I|2),

LCF(low cycle fatigue, X AIO|Z L|2), TF(thermal fatigue, QI|2), W(wear, 0O}%)

Engine section Component Failure
blade ER,CO, HCF
U=7|(compressor) vanes ER, HCF
discs LCF, HCF
blade TF, LCF, HCF, CO
E{tl(turbine) vanes TF, CO, HCF
discs LCF, CO, HCF

Z(shaft) LCR, W
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