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Study on End Milling for Hardened Steel Using in—situ Measurement System
—Application of Tool Paths with a Constant Cutting Engagement Angle for End Milling Cavity Molds—
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Fig. 1 Geometrical relationship in concave contour end

milling



ROBREERZERTE Y— TH19GEE HRBE

IO —EkiE, RO FRXE RV EgN
THOEOF BT D LA GRS, BIHIRGLO B Z
EIZISC T RIVHLOEY & 2 ET HIETIT).

3. IEBERRNE—2DEEE

INT 6838 45° DOLIBORTZyMNERTHD. 72
B, OLBEO—0OEIENMLESEZZ U RIVEIZSE T
Table LIZ/RT. 738 HF MEIAA R Ay 13N TS E&EL
Wed 5.

THASZRELTHEF ITim TR ITIR o 7o/ XA Z — 3
FAuvbis (Fig.2(A)) . ZOLA IS ANl — T
W2 120° DL EOYIHIR G ANAT TREFMICKE B
EHZ25. WICZoR2EeOHIRE 5 a4 g5 H T,
(A)DRADONIZ—F IR E B LTS A T =% D
(Fig.2(B)) . IBIT/NANRE =2 KIBIZEFEL, I EIH]
B G AMN—EMELL F&2d T HE A2 - % 5 (Fig.
2(0)) . 723732 %— L (ANZ-DUVTIE Table 1DF 5 Y]
ABBESAME Y F LU, ZHUCsHR T 28H1 B 54 %
ST (O)TD EREELTZ. 7235/ 3234 —A(A)BIZDWNT
1%, DIEIHEHT R U S W TR — 3T Table 10
FEMERDHE LD HEVE R EFADEED. ZOLIRIZLDY,
R MR 18 720 oI TERIZABXC) TIFIFELL
5.

(A)

(B)

Fig.2 Cutter path patterns for diamond shaped cavity
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Table 1 Cutting conditions for experiments

Tool diameter
mm

15| ¢08 | $06 | $04 | ¢0.2

Pocket Edge

length mm 5.0 3.0 2.5 1.75 1.0

Spindle speed 6000 | 9000
rpm

12000 | 20000 | 30000

Radial depth of

0.027
cut mm

0.015 | 0.01 | 0.007 | 0.004

Axial depth of

1.5 0.8 0.6 0.4 0.2
cut mm

Standard feed

rate mm/tooth 0.002

0.002 | 0.002 | 0.002 | 0.002

Cutting time

min/pocket 27 12 17 11 11

Cutting length
(A) 619 343 505 430 181
mm/pocket

Cutting length (C) | 1466 | 215 | 691 | 634 | 413

mm/pocket

Table 2 Numbers of cut pockets

Tool diameter 615 | 608 | 606 | 604 | 602

mm

Path pattern (A) 10 3 2 4 3
Path pattern (B) 20 6 - - -
Path pattern (C) | 42 10 4 6 10




(b)4 pockets

(a)new tool (c) 8 pockets

Fig.3 Change of bottom cutting edges( ¢ 0.2mm)
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