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HIP Equipment Development for Aluminum Products
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In recent years, because of the growing demand for lighter vehicles in the automotive industry, the
proportion of aluminum castings has steadily increased. In response to this demand, Kobe Steel has
developed new HIP equipment for aluminum products. In the new equipment, the total cycle time was
reduced to about 4 hours (from 7 hours). In order to reduce HIP processing costs, the pressure and
processing time had to be reduced and shortened, respectively. Experimental results showed that aluminum
casting tensile strength and fatigue strength can be improved by HIPing with the new equipment regardless

of the pressure when the pressure is higher than 25MPa.
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Fig. 1 Schematic view of HIP equipment
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Fig. 2 Schematic view of HIP equipment for aluminum products
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Fig. 3 Temperature distribution inside HIP furnace
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Table 1 Specifications of HIP equipment for aluminum products

Maximum temperature 5500
Maximum working pressure 105MPa
Work container diameter 650mm
Work container height 2 000mm

Press frame type

Press type (Multiple steel plate yoke type)

Loading style Bottom loading style

Pressure medium Argon, Nitrogen

Fe-Al-Cr alloy

Heater material

Bottom heater with forced

Furnace e .
yp convection
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Photo 1 Appearance of HIP equipment for aluminum products
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Fig. 4 Chart of test run of HIP equipment for aluminum products
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Table 2 Chemical composition of test specimen
(wtd)

Alloy Cu Si Mg Fe Ti Al
354 171 9.01 053 0.13 0.14 Bal.
A356 0.01 6.90 0.35 0.11 0.16 Bal.
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Fig. 6 Effect of HIP'ing pressure on tensile strength and fatigue
strength for A356 alloy
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Fig. 5 Conceptual view of high productivity HIP system for aluminum products
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Fig. 7 Effect of HIP'ing pressure on tensile strength and fatigue
strength for 354 alloy
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Fig. 8 Effect of HIP'ing holding time on tensile strength and fatigue
strength for A356 alloy
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Fig. 9 Effect of HIP'ing holding time on tensile strength and fatigue
strength for 354 alloy
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