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ABSTRACT 2219 aluminum alloy bonded diamond wheels containing intermetallic compounds
were fabricated by powder metallurgy method. Nickel and titanium were added in aluminum matrix
to form titanium aluminides and nickel aluminides which decrease the adhesive wear to work
piece. The hot pressing condition was 600C and 20 Mpa in the furnace of the electric resistance
type. The mechanical properties and grinding tests were carried out to confirm the wheel performa-
nce. Aluminum oxide ceramics were chosen for use in the grinding tests. The test proved that
the heal resistance 2219 aluminum bonded diamond wheel containing 15 wt% nickel and 15 wt%
titanium respectively showed the best performance.
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Table 1. The properties of ALQ; ceramics

Item Density Toughness Hardness Thermal expansion Therrr}a.l
coef. conductivity
Value 4.0 g/cm?® 4.5 MN/m'3 HzA 93 7.8>107%C 0.07 cal/cm secT
Table 2. The condition of the grinding test
: © :5Ti~5Ni

Wheel size $100 mmXx3 mmX3 mm 10 1 0 15Ti-15Ni

Wheel shape Cup Type, 6A2 & 25Ti—25Ni

Superabrasive 1DS-NP, 100/120 mesh

; — 120

Concentration 75 o T

Grinder KM-40S, Tool grinder = T _//”D

RPM 3750 S oot P

Infeed 10 um, 20 pm b o

Table speed 1.5 m/min K :

Coolant Hocut 900, 2% % 80
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Fig. 4. Variation of Vickers hardness with increasing
the composition of Ti and Ni and the sintering time.

Fig. 3. The shape of the diamond wheel. 2219A18H2-2 v 2ol 9] 745, A4, Wereepd
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Fig. 5. SEM micrographs of intermetallic compounds
formed in the specimen (a) A2219-5Ti-5Ni, (b) A
2219-25Ti-25Ni sintered during 0.6 ks.
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Fig. 6. EDS analysis of each particles (A, B, and C)).
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(b)
Fig. 7. SEM micrographs of intermetallic compounds
formed in the specimen A2219-15Ti-15Ni sintered
during (a) 0.6 ks and (b) 1.8 ks,
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Fig. 8. Variation of the rupture strength with increa-
sing the composition of Ti and Ni and the sintering
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Fig. 9. Variatin of grinding ratio with increasing the
composition of Ti and Ni and the sintering time.
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Fig. 10. Variation of ginding ratio with increasing the
sintering time at the composition of A2219-15Ti-15
Ni.
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Fig. 11. SEM micrographs of the Ni coated diamond
surrounded with A2219 matrix sintered during (a) 0.6
ks and (b) 1.8 ks at 600'C.
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Fig. 12. SEM micrograph of the Nickel Aluminides
layer formed on the Ni coated diamond (B, and B,
are NiAL+Ni;AlL, B, is Ni;Al and B, is NiAl).
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