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Table 1 Test parameters in experiment of material remove
rate and roughness
Parameter Value
No-load voltage/V 120
Discharge current/A 10
Ton/ps 100
Toit/ ps 200
Feed rate/(mm * min~ ') 8
Wheel rotating speed/(r « min~!) 1 800
Oxygen press/ MPa 0.15
Cutting depth/pm 150
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Table 2 Material remove fr\a); And roughness comparison of

different grinding processes

Grinding method MRR/(g * min~!) Roughness Ra/pm
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Current (50 A/div) Voltage (50 V/div)

Time (200 ps/div)
(a) Discharge wave of bumed grinding

Current (50 A/div) Voltage (50 V/div)

N\
Burned grinding 0.058 0.593 {
\ \ 5
EDM grinding 0. 057 1. 296 X -
o Nt Ve
Mechanical grinding 0. 037 0. 459 Y \{;\,!,! Time (200 ps/div)
\\ ’ (b) Discharge wave of EDM grinding
L)
2.2 EMEHMNEEY KO 40T
N\ \ “« Fig. 4 Discharge waves of processes
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Table 3 Spindle motor power change comparison of differ-

ent grinding processes

Spindle motor power change

Grinding method
api =30 pm ap; =48 pm ap; =60 pm

Burned grinding 0.1 0.12 1.2
EDM grinding 1.2 2.5 5
Mechanical grinding 1.5 3.8 7.5
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Table 4 Component comparison of black points, peripher-

al zone, and primitive initial TC4

%

) Black Peripheral Initial
Main components .

points zone TC4

Ti 32.15 75.87 88. 61

Al 1. 94 7.25 6. 80

\% 0. 96 3.07 4. 49

O 18. 32 0.02

C 46.63 13.81 0.08
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(b) Wheel surface after burned grinding
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Fig. 7 Wheel surface before and after burned grinding
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Abstract: A new process of efficient, m@g{’w%ﬁnology is proposed which is based on electrical discharge machining
(EDM) induced controllable burning ‘&f tgxwofkpiece to be machined. This process utilizes the flammability of a metal, es-
pecially difficult-cutting metal, and us? a Slotted conductive wheel to grind. First, an EDM (vd&c}ed discharge is generated
between the wheel and the m \Qlfzq\h, Then the gap is filled with combustion-supportin OQ‘Q?R té induce the material to burn
and soften, and the burne én, &often layer is subsequently removed. Work on titanj rﬁ}Uo’y TC4 by burned grinding is com-
pared with EDM grinding and mechanical grinding. The material removal rate %I\{RR: 4 surface quality, spindle motor power
change, etc. ., are analyzed. The result shows that burned grinding can im ré?ﬁjﬂé discharge efficiency with an roughness of
0. 59 um, similar to that of mechanical grinding, while the roughness \SM is 1.29 ym. Because there is a softened layer
in burned grinding, when the cutting depth is less than the softenéi ye::,5 the spindle motor power increase from the no-load
condition of burned grinding is respectively 95. 2% and 96.\§§6 g as compared with EDM grinding and mechanical grind-

ing. This technology may improve the grinding perfofri}j‘é\o‘frﬂifficuIt-cutting materials greatly.
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