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Abstract This article presents the successful consolidation of the mixed Co and Diamond powders for a drill-
ing segment by the combined application of magnetic pulsed compaction (MPC) and subsequent sintering, and

their properties were analyzed. Homogeneous hardness (Hv 220) and density (97%) of sintered bulks fabricated

by MPC were obtained by the new technique, where higher pressure has been employed for short period of time

than that of general process. A fine microstructure and homogeneous hardness in the consolidated bulk were
observed without cracks. Relatively higher drilling speed of 9.61 cm/min and life time of 6.55 m were found to the

MPCed specimens, whereas the value of the specimens fabricated by general process was 11.71 cm/min and 7.96

m, respectively. A substantial improvement of mechanical properties of segment was achieved through this study.
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Fig. 1. Magnetic pulsed compaction pressing system used
in this research for pre-compaction.

e AEAe] sl Fdel Af7E E2 vl eAmiE
Aol 2sf dA =719 A |Ae] WAHE WAl
Aol w2} Wskshs A1 S ARAE HAA
7 sdle] WHel s 7IAHS AT A
AHgte] ol H=Adl B 7]dH 23 &
2lo] ojated HF7E B2A ke DAl 27l LA
g 271 A BAE AR Alole] 2alx 3]
o] 2-G3IEF 3le] o]2HE WAHE o] TF W
grog 2hgslaA o] el 2 hEHo] WS
i} Aol o] FoARAEE k= DAE o]FolAl
A7|d 2 jFEAY GEE olgste et 8l
a3 12 2 A7l o]8d AplEA AR A
o} 98 vhehlia gl YA FHe 12
GPaZ 1% ol3le] &2 Alzkell Aol ol F<|zlnt.
o] A¥ Ar|dA YEAPAAR Axd PTAHA
= PR yee 885°CelM 11587 23}
At gAY == Fujol FAE SH 3]
Arksida, £AA ] WEE oj27dd A eR &
el HFAghS vehdd. Az EA e sy
2 vz AdALE FAA A A (Field
Einission Scanning Electron Microscopy: FE-SEM)
o2 gasiglen, 4 FH Cu elle] AEH X-
A FEEA7IE 40~80° A EHHNH. &2
Ae) AxL vlAL ARARIE o gsled 19.6(N)

o2 0% Eot 3L slsled 103] o]AF A5l
Ry L’rE’r‘i‘i‘:} HF LA E e TS

2 £ el 8Adste] ddol whedly ¥=RIES

Vol. 15, No. 5, 2008



380 $F5 . o) AF .« ol T -
z4+sw ATEES} AAF) S FAs,

oldf AL I2A7L A AFTHAE w4l
ez EAsgem, A oS AT F AL
HES] nlEizo|e} mjakale] Hgwia S AAksle
7}esde}.

3. 437 & nFE

£ d7olME A1EA 45433 (MPC: Magnetic
Pulsed CompactionyA*]E- o]438le] AF=dL Al
HES F U8l FUES]} tlo|ol= EF} Fte]
AY L 2ZAAL] A EAH 9% d7E &
Fatlct. dukdew Az Axhgoz ANHE ¢
oolEE. QAL FHk2- Hu] W|E 25%0]H, tre]okE
=o] 7 A vt 714 EAEe] Hakd 4
Ut 28 2@ B AT o8E tlolohE=e
P 2718 vehdls FARAER ARle2 A
P2 AFPAQ 6438E Wehlz glon, 2=
o 500 pmE WP vt telokz= 372 A
AR dololE UAE HaRIES] Fdef] X

Fig. 2. SEM micrograph (a) diamond particles and (b) Co
particles.
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Fig. 3. Size distribution of Co particles.

Fig. 4. Photos of MPCed bulk and sintered bulk.
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Fig. 5. XRD traces of Co powder and sintered bulks.
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Fig. 6. Vickers hardness of sintered bulk with indented
positions; (a) Schematic view of sintered body and (b)
Vickers hardness
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Fig. 7. SEM micrographs of the fracture surfaces of sintered bulks (a) fabricated by general process and (b) fabricated by

MPC.
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Fig. 8. Penetration testing of sintered bulks fabricated by
MPC processing; (a) welded segment, (b) penetrating of
concrete, (c) penetrated concretes
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Table 1. Drilling speed and life time of the segments
fabricated by MPC and general process

Experimental Tool life Drilling speed
conditions (m) (cm/min)
General press 7.96 11.71
MPC 6.55 9.61
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Fig. 9. Worn surface of the sintered segment after pene-
tration testing.
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Fig. 10. Worn surface showing the fracture mode of diamond after penetration testing. cracking of diamond, (b) evolution
of cracked surface of diamond and (c) diamond bits in the matrix
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