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Rotating/sliding components that operate at elevated temperatures, such as impellers and pistons,
require aluminum alloys having a heat resistance higher than that of conventional aluminum alloys.
Kobe Steel has optimized the additive elements to finely disperse precipitates that improve high-
temperature properties, the homogenization conditions to finely disperse crystallized products and the
conditions of plastic deformation to refine grain size. The optimizing of the composition and processing
conditions resulted in the development of a new aluminum alloy, "KS2000," having an excellent heat

resistance compared with the conventional 2618 alloy.
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Table 1 Typical chemical compositon (wt%)
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Fig. 2 Transmission electron micrographs after T61 artifical aging
followed by exposure at 180C —400h
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Table 2 Properties of yield strength and creep of each alloy

Alloys 2618-T61 | KS2000-T61
Yield strength  [RT 360 430
(MPa) 150°C, 100h 330 375

Creep rupture time

(h) 180°C, 235MPa 165 710

Alloys Fe Cu Mg Ni Ag
2618 1.0 2.5 1.5 1.0 —
KS2000 - 6.5 0.3 — 0.5

(b)KS2000
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Fig. 1 Transmission electron micrographs after T61 artifical aging
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(b) KS2000 under unoptimized condition of homogenization
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Fig.3 Scanning electron micrographs around starting point of
fatigue fracture of axial fatigue tests
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(b) KS2000 under unoptimized condition of homogenization
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Fig. 4 Optical micrographs of fatigue testing sample
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Fig. 5 Differential thermal analysis in each material condition
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(b) Optimized ondmon of homogenization
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Fig. 6 Optical micrographs of KS2000 forging
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(b) KS2000 under unoptimized condition of forging
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Fig. 7 Fractography in rotary bending fatigue tests

(b) KS2000 under unoptimized condition of forging
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Fig. 8 Optical micrographs of crystal grain
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Fig. 9 Influence of crystal grain-size after T61 artificial aging in forging conditions
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Fig.10 Fractography in rotary bending fatigue test under optimized
condition of forging
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Fig.11 Scanning electron micrographs around starting point of
fatigue fracture of rotary bending fatigue tests

X3 BEDIITERE
Table 3 Fatigue strength of each alloy

KS2000-T61
. Unoptimized Optimized
Alloys 2618-T61 condition of condition of
forging forging
Fatigue strength |RT, 107cycles 160 150 165
(MPa)  l1g0°c, 107cycles 120 110 120
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