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Table 1 Physical properties of TiB,and Cu

Material Melting Density/ Thermal conductivity/ Resistivity/ Thermal expansivity/ Hardness/
point/°C g<m? W {m K)? pQ-cm m{m K)?* GPa
TiB, 3250 2.65 25 8.2 4.6 <10°° 39.6
Cu 1083 8.96 398 1.7 17.8 0.98
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Table 4 EDM process parameters
Peak Pulse Pulse \oltage/
current/A width/ps separation/ps \Y%
6 15 45 75

1 TiBy kL 1) 2% 5
Fig.1 Micromorphology of TiB; particles
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Table 2 Electroforming solution formulation and process

parameters
Material Concentration Parameters Value
CuSO45H,0 200 g/L Current density 4 A/dm?
H3;BO3 20 g/L Temperature 30 C
NaCl 50 mg/L Stirring rate 300 r/min
TiB, (4000mesh) 5 g/L Time 10 h

22 Sirion 200 B HEHEE, FH W5 &NIAIGE %
HLB P06 )5 ot . AR Zeiss 2 ® Axio
Lab. AL B4 A= 58 Y6 HH 22 BB 1) Axio Images B+
WA A A C AT R P B AR . BRI A4
FEE i 77 43R 3 s .

I H A future tech A& [ FM800 %Y & it fiff & 11
XP AR B AT il e, FH 0.49 N IN#E s, gkt
(]2 15 s, X AN AL A [F] 47 B % & 10 RECFIME
A A RS 5 b 000 3K SR R o 3 25056, AR E A RLEE 0.1
mol/L [¥) NaCl & HHiZ i 240 h J5 (R ik, A=
N, R T

i DM71 B M KAERCRULIR, i LR &S
NdFeB Hfi Pk fifk. I LHF a1y 8 min, N LZS%
WL 4. A IERMEIN T, SR SiaE A R e

®3 HEBEFMEAEIMRRES

Table 3 Metallurgical etching solution formula

Electrobrightening

Chemical etching

H3PO,4
Distilled water
Cathode
\oltage
Time

330 mL
70 mL

Red copper

1.2V
20 min

FeCl 35¢g

HCI 50 mL
Distilled water 100 mL

Time 10~15s
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Fig.2 Surface micromorphologies of electroforming Cu and

TiB,/Cu: (a) Cu and (b) TiB,/Cu
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Fig.3 Grain size of electroforming Cu and TiB,/Cu composite:
(a) Cu and (b) TiB,/Cu
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Fig.5 Surface micromorphologies of electroforming Cu and
TiB,/Cu composite: (a) Cu and (b) TiB,/Cu
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Properties of Electroforming TiB,/Cu Composites

Dai Chunshuang, Li Li
(Shandong University of Technology, Zibo 255049, China)

Abstract: Cu-based TiB,/Cu electrodes reinforced by conductive ceramic TiB; particles with a particle size of about 3 um were prepared
by electroforming in acid H,SO, solution. Their structure was observed by scanning electron microscopy and metallographic microscope,
hardness was measured by Vickers hardness tester, the corrosion resistance was measured by salt spray tests, and the electric erosion
resistance was evaluated by brittle-hard materials. The results show that the reinforcing TiB, particles are uniformly distributed in the
matrix. The particle size of the electroformed Cu and TiB»/Cu is 30 and 10 pum, the hardness is 984 and 1235 MPa, and the corrosion is
47.8 and 40.3 mg, respectively. Compared with Cu electricity deposit, TiB,/Cu composites have preferable surface, small grains and higher
hardness, and this kind of composite material as an EDM tool electrode material show good corrosion resistance and electrical erosion
resistance.
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