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Achieving a strong materials nation through “two whole processes”

ZHAO Zhenye'

( AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China )

Abstract: This paper reviews the epoch-making significance of advanced materials in the history of human civilization, emphasizes

that materials fall within the scope of applied science and the purpose of materials research lies in application. The “two whole

processes” endow materials with ultimate intrinsic properties and ultimate service performance, thus forming the discipline of

“Materials Science and Engineering”. This is the only way to build a leading country in materials. Five commanding heights for such

a country are proposed, namely commanding heights in theory, technology, performance, industry, and system.
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"Four elements" of material science and engineering
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Table 1 Comprehensive properties of different alloys

Alloy Tensile strength/  Yield strength/  Elongation after ~ Reduction of aF/MPa UNF‘/MPa aNF‘/MPa
MPa MPa fracture/% area/% (K{=1) (K{=3) (K(=4)

Aermet 100 1990 1757 13 64 905 519 357

TC17 1169 1124 15 39 678 330

GH4169DA 1485 1336 21 47 731 297

S53 1936 1620 10 35 690 290
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Table 2  Fatigue strength of different alloy components ob-
tained by the whole process of applied research

Alloy Test temperature/ C ong/MPa
Aermet 100 RT 1275 (K;=4)
TC17 350 730 (K, =3)
GH4169DA 650 770 (K;=3)
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