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A new lype copper-based alloys for valve seat of automotive engines have been deveioped, which were di-
rectly deposited onto aluminil lloyed cylinder head by a laser cladding technique.

These alloys have unique microstructures resulted from a rapid solidification of immiscible two liquid phases,
in which coarse grains containing fine hard particles of borides and/or silicides ({rom liquid B) are homogenously
dispersed in the heat-resistant copper-based solid solution (from liquid A).

The controlled irradiation of a high-frequency oscillated CO, laser beam results in melting only the material
powder for cladding on the aluminium-alloyed sut and stirring the molten pool to form a homogeneous dis-
persion of liquid B in liquid A, and then rapidly solidified to freeze the dispersion by the heat conductivity the
aluminium-alloyed substrate. _

The depasited alloys provided considerable abrasive- as well as adhesive-wear resistances at a wide tempera-
ture range owing to the unique microstructures consisting of hard particles, heat-resistant matrices and/or lubricat-
ing phase.

: Chemical analysis of the developed alloys.
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Constituent phases of the developed alloys identi-

fied by X-ray diffraction and EPMA.
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Condition of the thrust-collar type wear test.

Condition of the bammering type adhesive wear test.

Load 2.0 MPa Maxi
Sliding speed 03m/s aximum load _ 9.8 MPa
Testing time 1216 Hammeriog frequency 167 Hs
¥ . ing lime 36 ks
Susface tempersture B-s1K Surface temperatare . 323-523 K
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