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Study on end milling difficult-to—machine alloys(the 4th report)
- High efficient machining with coated carbide endmills —
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Table 1 Cutting conditions for experiments
Experiment Tool wear experiment Cutting force
(Workpiecel) Measurement
Cutting conditions (Workpiece2)
Cutting speed V. m/min 75 75
(Spindlespeed) S min~" 3000 3000
Feed per tooth f, 0.06 0.06
mm/tooth (Wave shape & Zigzag) | (straight)
Cutting direction Down cut Down cut
Free length of tool mm 24 24
Tool runout = 6um =< 6um
Radial depth of cut R 4 0.4 0.4
mm (Standard) (Constant)
Axial depth of cut A 4 g g
mm
Workpiece Ti-6A1-4V Ti-6Al-4V
Coolant Dry air Dry air

Table 2 Coated carbide endmills (¢ 8mm, 4 flutes)
used for experiments

Manufacturer Company A
(commercial Diametef Corner R
Cutting edge product)
Endmill(A)
Variable helix endmill 43°, 46° 8mm 1mm
Endmill(B)
Normal endmill 45° 8Smm Omm

(a) Side edge
Fig.2 Variable helix endmill (Endmill (A))

(b) Bottom edge
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Fig.3 Tool paths used for tool wear experiment

Fig. 4 Measured cutting force using 3 tool paths
(Endmill (A) Workpiece: TI-6AL—4V)
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Fig.5 Photographs of cutting edge
(expriment@ Endmill(A) Workpiece: Ti—6A1-4V)
Fig.7 Relation between cutting length and cutting
force (expriment® Endmill (A) Workpiece: TI-6AL—4V)
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Finished propeller

16

=125

23‘)0
= = «(Calculated
—&—Linel
—fi—Line2
—ir—Line3
0.5
5 200
i
0.5

= = =Calculated

| TL6AL-4V \‘\\:
-1
pE=

Fig. 11 Shape error(Z direction) of the propeller

—@—line2

5. &HYIC

REY — Ry FINVEIZ L AT % A4 TI-6AL-4V
OEEIIITICRH N T, AR - D7 T 2% (FFE
BURTHERR) MISMEN T EAMICS 2 DB R
DIEFERATCRINLIZ DV THRE 21TV, ROFEREHET-.
(1) R&E) =Rz RIMZEBFF A4 TI-6AL-4V
OFFRSAGIHIIN T i, AEUEGIEIZMC BV TY)
HIFERE 180m & 720, B L7c@FEoOT FI LD
GIHIEERE IS L C 20% F2 B T EF AL,
FEY— R RINZ DT ¥ A4 TI-6AL-4V
DT RA - D7 7S AHI K HEHEIIN T T,
g 7R U HHRET OBINE T3 2\ — A1 EEIHIEE
BERZE LA L, TEHM~DORENRRENI L
Bbhhroiz.

BARAPKSH (TeXT7)0MmL%E, = KI/LAEIY
HUEHEMN T 2GS omE - miEE 2T
FICL Y FER Lz, F4 84 TI-6AL-4V TIZ 14!
TRICBITABERCLDBRBENELT TR,
MTIEIZ SO RDIEENLETHD.

(2)

(3)

R
ABFFEIL, PR 28 4FEEO LN K R TR AR
MIED—B & L CEMi S E L.

—&— Line2(counter)



