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New products and technique in material processing technologies
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State-of-the-art material processing technologies involving forging, casting and powder metallurgy are designed to save resources
with high yield and to save energy, by reducing weight while increasing strength, for example, and thus are excellent in
environmental protection. These technologies are widely used in producing various parts for machinery and equipment, e.g.,
transportation machines including automobiles, aircraft and ships, as well as for power and chemical plants. This issue
introduces new products in the field of material processing along with their manufacturing and evaluation technologies with
special focus on the casting/forging of steel, processing of titanium and iron powder, and casting/forging of aluminum alloys.
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Fig. 1 Residual stress distribution in filet calculated
by inherent strain method
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Fig.2 Surface conditions of high-heat-transfer
titanium, HEET"
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Fig. 3 TEM images of heat-resistant aluminum alloy
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Fig.1 shows the internal residual stress, estimated by the inherent
strain method, in a cold-rolled crankshaft. The inherent strain method
is a way of estimating the distribution of internal residual stress by
inversely analyzing the residual stresses measured at limited
positions. It has been confirmed that this estimating technique allows
high accuracy in evaluating the internal residual stress of the
crankshaft.
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Fig.2 shows the surface condition of high-heat-transfer titanium
plate, HEET", newly developed for plate-type heat exchangers. This
unevenness pattern, formed with transfer-printing during the rolling
process, is characteristic of HEET. Controlling the unevenness of the
pattern has improved the heat transfer performance by 20% or
greater, compared with smooth plates.
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Fig.3 (b) is a transmission electron micrograph of a highly heat-
resistant aluminum alloy, KS2000, for comparison with that of the
conventional 2618 alloy shown in Fig. 3 (a). KS2000 is a new highly
heat-resistant aluminum alloy developed by optimizing alloying
content such as Cu, Ag and Mg. The alloy exhibits high-temperature
strength and creep properties greater than those of the 2618 alloy.
KS2000 contains finely dispersed Q phase, which ensures excellent
high temperature properties.
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The photos on the front cover show some examples of our products: a built-up type crankshaft whose maximum total weight
may reach around 400 tonnes for low-speed diesel engines in vessels (top), a titanium alloy fan case for the V2500 jet engine
(right), automotive underbody parts made of aluminum alloy (left), and a motorcycle muffler made of titanium alloy (lower right.)
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