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Table 1 Specifications of
Solid Cemented carbide Tools

B ] ) Symbol Tool Type Specificati
% H W K AR B O B B B G0 72 &~ O1E H I RES of tool | Diameter mm pecitications
nNTND. End mill Two-flutes
— SR BMEIL, CaT Nl 04 BB LT A (Square end) |(ALTiN coating
- ) 5.0 Flute length 20
BRSBTS, 7o, BRI S B o7 [ e emetn T
N A " NN Lt e gt ot s . Cr coating
Nivs. EBIT, % OB TITH VT, RFEHED B Drill | pying angle 140°
T HEEFEAB RS, BB I TITIT<BEnN ATk y, ‘ Normal type
YN TAE RS TV, C Drill Diamond coating
AT =~ T, RIB%O% TRTULELRLOEIN T 60  |Point angle 120°
ANT, TIROA— LU R UL A BN RN T 2B 547 D Drill Dlz:mlond coating for CFRP
6.0 Point angle 90°
W, TEOFHM, MLAEREIZO W THRHLE. Deill
E 6 ;75 Diamond coating for CFRP
2. ERAFE . Drill Diamond coating for CFRP
AL T EOEAN/ 4% Table 11377, TEX 6.375 Multi angle
TRCEBBHASEZRIMELEVIYRTETHS. Tool A~G ( End mill ) F(Our-ﬂ)utes
. G S d | (ALTN coati
13, 2013, 2014 FEEE ML TR THY, Hni=w i 0 | Flute length 18mm
7=, 2015 FEH I A L7 T2 (Tool H, Di, HiH .
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Table 2 Cutting conditions

Cutting conditions Tool H
Cutting speed m/min 100
(Rotational speed min1) (5305)
Axial depth of C}lt in 10 30

circumference mm
Setting feed speed mm/min *1 800 800
Real feed per revolution mm/rev 0.13 0.13
Real feed speed mm/min *1 706 708

Cutting direction Up cut milling

Workpiece CFRP
Workpiece thickness mm 6.0
Coolant Dry (Suction)
Y ‘ RS
X
: g; 360/n°
Angle of equal
division
[ 1.0, 3.0
i _1
! Axial depth of cut
Z in circumference

1.0 | Radius of tool pass

i
i
|
|
|
i~=——| (Radius of helical)

Fig.1 Cutting pass for helical end milling
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Table 3 Cutting conditions

Cutting conditions Tool 1
Cutting speed m/min 60
(Rotational speed min1) (3183)

Feed speed mm/min 159 318
Feed per revolution mmjrev | 0.05 | 0.1 |
Workpiece CFRP
Workpiece thickness mm 6.0

Coolant Dry (Suction)
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Table 4 Conditions of Ball end cutting edge

Number F800 Z1 F800 Z3
of holes Cutting edge Cuttlng edge

o m

Tool G Square end cutting edge(Reference diagram)
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Fig.2 Relation between number of holes and
cutting force (Z axis)
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Fig.3 Relation between number of holes and
cutting force (X axis)
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Table 5 Cutting force (Tool H Endmill)
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Table 7 Conditions of Ball end cutting edge

Number F800 Z1.0 F800 Z3.0
of holes 1™ I H Tool G | Tool H | Tool G
1st h

7 axis | eee—-—e__ E
10th

~

7 axis

50th

100th

-
7 axis M,
.

Table 6 Conditions of hole (Hole diameter: Smm)

Tool H F800 Z1 Tool H F800 Z3

Number

of holes ]
in

1st

F318
Cutting edge

F159
Cutting edge

Number
of holes

1st

10th

50th

100th

200th
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Fig.4 Relation between number of holes and
cutting force (Z axis)
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Table 8 Cutting force (Tool I Endmill)

Number F159 F318
of holes ™" 1 1 Tool T
Ist

7 axis J"\_ _L
10th

7 axis _m _A__.
50th

7 axis ﬁ : \ ’ \
100th

7 axis h

ki - bl

200th ‘ A

7 axis : \ J \

X axis | —wim—"— ‘— ————

Table 9 Conditions of hole (Hole diameter: 6mm)

ToolI F159 ToolI F318

Number
of holes

in ‘ out 1n ‘ out

10th

50th

100th

200th
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Fig.5 Roundness and number of holes
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Fig.6 Roundness and number of holes
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Fig.7 Error of diameter and number of holes
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