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Microstructure and densification mechanism of Fe-Cu based
diamond composite ultra thin sawing matrixes at
different cold pressures

LI Wen-sheng, DONG Hong-feng, LU Yang, ZHANG Jie, CHU Ke

(State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: A green sample of Fe-Cu-based diamond composite ultra thin sawing matrixes was prepared by cold uniaxial
compaction technology at different cold pressures using Cu-Fe based single element mixed powder as raw materials. The
microstructure, density and densification mechanism of the green were investigated by microhardness tester, Archimedes
principle, OM and SEM. The results show that the non uniform deformation and changing friction force of inter-powders
in green samples occur with increasing pressure, which determines bonding mode, microhardness, arrangement of
powders and green densities.
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Table 1 Composition of Fe-Cu-Based diamond composite

ultra thin sawing matrixes

Metal powder Fe Cu Ni Sn

Mass fraction/% 55-59 25-31 4-7 3-6
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Fig. 1 Schematic diagram of cold compaction mould (Unit:

mm)
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Table 2 Green density and relative density of Fe-Cu-Based

diamond ultra thin sawing matrixes at different cold pressures

Measured Theoretical Relative
Pressure/ . . .
MPa density/ density/ density/
(gem™) (gem™) %
149 6.42 72.0
168 6.79 76.1
187 6.9 8.92 77.4
205 6.91 717.5
224 7.39 82.8
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Fig. 2 Powder morphologies and indentation

images: (a) SEM image of Fe particles; (b) OM
section image of Fe particles; (c) Indentation of
Fe particles; (d), (¢) SEM images of Cu

particles
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B3 AR Fe-Cu =G RIAGE IR A5 52 e DG 2 B
Fig. 3 OM images of green compression faces of Fe-Cu-based diamond ultra thin sawing matrixes at different cold pressures:
(a), (b) 149 MPa; (c), (d) 168 MPa; (e), (f) 187 MPa; (g), (h) 205 MPa; (i), (j) 224 MPa
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Fig. 4 SEM images of section of Fe-Cu-based diamond ultra thin sawing matrixes at different cold pressures: (a), (b) 149 MPa; (c),
(d) 168 MPa; (e), (f) 187 MPa; (g), (h) 205 MPa; (i), (j) 224 MPa
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Fig. 5 Microhardness of green of Fe-Cu-based diamond ultra

thin sawing matrixes at different cold pressures
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