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Abstract

As the development of High Speed Machining, It is applied in many fields of manufacturing. Among
them is to manufacture dic and mold. But it still remains as a hard-to-work to apply it in machining
pre-hardened materials such as hardened QRO90. It also difficult to machine new materials because
there is no machining date of them. Therefore, in this study, we are trying to improve the
machinability of new material, QRO90 by applying various cuiting conditions, and selecting the best
condition which not only reduce the machining time but improve the quality of dic and mold made of

QRO90 material.
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Table 1 Chemical properties of QRO90 material
C \ Si TMn Cr
0.40 } 0.30 ] 0.75 | 2.60

Mo
2.25

v
0.80

wt%
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Table 2 Cutting conditions of the experiments
Machining Center MAKINO V55
Tool 8mm Ball endmill
Workpiece QRO90(HRc60)
RPM 4000, 8000, 12000, 16000
Feed 800, 1600, 2400, 3200
Feed/Tooth(mm) 0.1
Pick Feed(mm) 0.1, 03, 05
Axial Depth(mm) 0.1, 03, 05
Coolant Dry, Wet
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Fig. 1 Signals and propertics measured to evaluate
each cutting conditions
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Table 3 Cutting conditions to compare the effects
of cutting velocity

RPM Feed Pick Feed |Axial Depth
(mm/min) (mm) (mm)
4000 800 03 0.3
8000 1600 0.3 0.3
12000 2400 0.3 03
16000 ‘ 3200 } 03 0.3
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Fig. 2 Run out signals at a different cutting speed
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Fig. 3 Acceleration signals at a different cutting
speed
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Fig. 4 Flank wear according to the variation of
cutting speed
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Fig. 5 Shapes of machined surfaces at a different
cutting speed
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Fig. 6 Chips generated at a different cutting speed

o JtE 54 L nlusty] ¢ste Az
7 FARZPEA disiA Ferde] A7)

& vlusiglth, AAlg AalzzAL Table
47 gov, Hrypgwe Eduds ojfsto H
AEastiA A7 mdAe R FF offd
o vl Z3 whd of Pejol oisha wjw it

i)
ot
=

Table 4 Cutting conditions

RPM 8000
Feed(mm/min) 1600
Pick Feed(mm) 03

Axial Depth(mm) 03
Coolant Dry, Wet
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Fig 7 Flank wear in use of dry air

W &AAse] AS Fig 87 o] Bruol
Az e W] od Ago) LAGE T
ol griue Yoz A & gl ol=d 7}
zde] Ao E A7te otdae FADY.

Cutting Length(14m) (28m)

(42m) (56m)
Fig. 8 Flank wear in use of cutting fluid
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Table 5 Cutting conditions

RPM Feed Pick Feed |Axial Depth
(mm/min) (mm) (mm)
8000 1600 0.1 03
3000 1600 0.3 0.3
3000 1600 0.5 0.3
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Fig. 10 Acceleration signals according to the
variation of pick feed
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RPM Feed Pick Feed |Axial Depth
(mm/min) (mm) (mm)
8000 1600 0.3 0.1
8000 1600 0.3 0.3
8000 1600 0.3 0.5
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Fig. 13 Run out signals according to the variations

of axial depth
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Fig. 14 Acceleration signals according to the
variations of axial depth
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Fig. 15 Flank wear according to the variations of
axial depth

(0.3mm)

(0.5mm)

T WELr s
Axial Depth(0.1mm)

(0.3mm)
Fig. 16 Shapes of machined surfaces according to
the variations of axial depth

(0.5mm)



3.4 CoreR 2| 7302 88

Unigraphics& ©] 8-3t] Corel-of] gt 3D 2d

TR F e JHEE S uigew 1
A9 an&7hsd] A3tk NCHlo] z
‘5‘.‘}9&5}. agji AE7HE7I(MAKINO  V55)%
T8 FarbE Ao =
HAxsldEA THEAHE dE5AZ
AAdE FA st¥A sAv=
A2rAlol = shsAe] 4% 3717 s
A Aga Aadc=g g4 89 7HEsgith
Fig. 172 749 M eg i Aoy,

Pﬂru

a9
A =

3.0 37
o= >

PN
T

& A%

=

==
a

Core Part

High Speed Machining

Fig. 17 Machining of Core part through high speed

machining
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