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A Study on Cutting Conditions of the Be-Cu Material
in Micro Deep Hole Drilling Operation
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Photo. 1 Measuring system for cutting resistance



Photo. 2 Surface roughness tester
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Table 1 Chemical compositions and
mechanical properties of Be-Cu material

Tensile
strength
(N/m)

97.4% 1 1.83% | 0.04% | 0.20% | 0.05% 799

Cu Be Ni Co Fe
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Fig. 1 Test specimen
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Fig. 2 Geometry of micro drill
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Table 2 Dimension of micro drill

ML-Drill diameter(d:) 0.35mm
QOverall length( £) 38mm
Flute length( £ ») 5.3mm

Shank( 4 ) 3.175mm
Material TC K10
Point angle 128°
2-3 439%y

2 AgdMd dAaEEE 2749m/min (25,000
rpm), 32.99m/min(30,000rpm), 38.48m/min(35,000
rpm), 43.98m/min(40,000rpm), 49.48m/min(45,000
rpm) ¢} 57X 9} o] F 4k E 50mm/min, 60mm/
min, 70mm/min®} 37b4], 2% F38& AYEY
© 2 0.05mmx603], BYElJ 2 & 0.1mm x 303,
CHEIY 22 0.15mmx63] + 0.12mmx63 + 0.1
mmx 148 2] 37kA 214& FHAAM 2zt dab 24
of digtd 7EF 7hEd AlEHE UEy ZHEA
AZIE F4 5, AHE #F - Bluste
A 21& Fol Uik & A¥ AH8d A
2tz274& Table 391 FA AT

Table 3 Working conditions

Cutting speed(m/min) | Feed rate(mm/min) |Step feed(Type)
27.49(25,000rpm)
32.99(30,000rpm) .
s OOOrpm) 50(0.00125mm/min) B
3 ! m
60(0.0015mem/min) c
43.98(40,000rpm) /I
49.48(45,000rpm)
50(0.00125 / )
32.99(30.000rpm) | ommymn A
43.98(40 ) 60(0.0015mm/min) c
FBA0L00rBm) | 76 001 T5mm/min)
(Step feed)
A¥: 0.05mm % 603]
B¥: 0.lmm x303]
C¥: 0.15mmx63] + 0.12mmx63] + 0.1lmm x 143]
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Fig. 3 Cutting speed vs. Surface roughness
(Feed rate=50,60mm/min, Step feed =Type B)
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Fig. 4 Cutting speed vs. Surface roughness
(Feed rate=50,60mm/min, Step feed =Type C)
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Fig. 5 Cutting speed vs. Surface roughness
(Feed rate=50mm/min, Step feed =Type B.C)
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Fig. 6 Cutting speed vs. Surface roughness
(Feed rate=60mm/min, Step feed =Type B,C)
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Fig.7 Feed rate vs. Surface roughness
(Cutting speed=32.99,43.98m/min. Step feed=Type A)
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Fig.8 Feed rate vs. Surtace roughness
{Cutting speed=32.99,43.98m/min, Step feed=Type C}
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Fig.9 Feed rate vs, Surface roughness
(Cutting speed=82.99m/min, Step feed=Type A,C)
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Fig.10 Feed rate vs. Surface roughness
{Cutting speed=43.98rpm, Step feed=Type A,C)
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