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Surface Modification of Cooling Channel inside the Die Casting Dies with Free Abrasive Grains

-Investigation of Finishing Mechanism by Visualization of Flowing Grains-

Graduate school of Kanazawa University, Yoshiki OCHIAI,
Kanazawa University, Tatsuaki FURUMOTO, Akira HOSOKAWA, Tomohiro KOYANO

This paper deals with the surface modification of cooling channels in die casting dies with free abrasive grains.

When the internal pressure is loaded to the hydraulic cylinder, the solution containing the free abrasive grains is

passed through the cooling channel. The internal face is then finished by the free abrasive grains. The influences of

various conditions on finishing characteristics, such as channel diameter and internal pressure, are experimentally

investigated. Free abrasive grains flowing in the cooling channel is observed using high speed camera. It was

measured the grains velocity, using the videos taken by the high speed camera. It was discussed the finishing

mechanism with the visualization of flowing grains.
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Table 1 Cooling channel dimensions
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Fig.1 Experimental setup for internal face finishing

Table 2 Experimental condition

Material SKD61 Free abrasive grain
Hardness 45HRC Material Al,O3
Cooling channel Average diameter [um] 425
Form U-shaped Concentration [vol%] 9.7
Diameter [mm)] #5, 8,10 Fluid Water
Length [mm] 80 Internal pressure [MPa] 0.5-2.2
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Table 3 Photographing condition
High speed video camera
Recording speed [fps] 9300

Resolution 1024 x 512
Light source Metal halide lamp
Internal pressure [MPa] 05-2.2

(b) #8 (Rz=19.3 um) (c) ¢10 (Rz=36.8 um)
Fig.3 Image of cooling channel after finishing time of 2000 sec
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Fig.4 Relation between diameter of cooling channel and finishing time

Table 4 Decrements of the surface roughness
in the diameter of cooling channel

$5 $8 $10
Initial roughness [um] 24.6 30.6 46.1
Finishing roughness [um] 10.1 19.3 36.8
Roughness decrease rate [%]| 59.3 36.9 20.2
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Fig.5 Relation between internal pressure and finishing time
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