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Hardness Machining Characteristics using the SCM415 Still
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ABSTRACT

In this study, the cutting conditions of moving speed, number of main axial revolutions, etc. are changed
for the chrome molybdenum steel (SCM415) material and carbide ball end mill tool to study the changes for
processing intensity in the cutting process. The results that confirm the intensity of the measured value of
the specimen for SCM415 display the intensity with an average 1.0667 HrC. After the fact cutter, it was
able to confirm the average intensity of 8.3815 HrC. In addition, the intensity value after image processing
may determine the average intensity survey value of 5.8690 HrC and the different intensity values with
image processing after face cutting are shown for an average of #2.5125 HrC. The different value of
intensity with the specimen and image processing is confirmed for an average of 4.8024 HrC. The results of
comparing the intensity following the number of main axial revolutions and moving speed show that the
intensity is highest for 3,000 rpm and F200, and lowest for 4,000 rpm and F200.
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2.1 AR

£ Aol AHed FA 8 AR A2 Table 1
of Yel L JoH, Fig 1& 7l& NTFEE FA
A=

Fig. 22 7}3d AdHY AEE SHs= 4
SZA7](rockwell  hardness  measuring  tester,
Shinpoong Co., SRH-D150)E X Zr}

Table 1 Specifications of machining center

Item Specification Fig. 2 Photograph of rockwell hardness tester
Manufacturer Doosan infracore .
22 EANST R HEANE
Model Mynx NM510
Table size [mm] 1200 x 550 2 A3 AgH dAFTE TICNZE 24
o =, 29 B d =% (Kennametal Co.)S Z} AlgHATG
Main splndle Speed [rpm] 8,000 17H_EE__ A]—%é]—%gtt]’ '—g_:l‘L-o/] sé/b]_:ﬂ]_ /t\)]-}‘ﬂ@' ‘H_a
Main spindle taper BT No. 40 L Table 29} Fig. 3 2 Fig. 4914 YeEld A 2
X-axi 1020 o+
s Table 2 Terms of ball end mill
Stroke
Y-axis 510 Item Value
[mm] 7 axi 625 Number of blade 2
-axis D 10
76
~— Vertical head / 25
Main spindle —q aC 10
Model HN2FL
Collet chuck  ——= End cutter edge type Center cut type

40

I r=—"— Coated endmill

WOkaieceﬁ Machining Vice g

/ Table op| L2 Eran et e jmc
e '

Fig. 1 Schematic diagram of experimental apparatus Fig. 3 Geometry of ball end mill
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Fig. 4 Photograph of ball end mill

23. AN =

B Ao ALH AsE I2EHdgo
AE7 Mog 0.15~0.35% 713 Aoz &
A4 gt =9 HAo BEAL B AR 3. Algay gl mE
olth Mo2l H7tel o8| 1nePA= 53 A=
=7 &4EY. 325 B Table 33 20
g2k 0.13~0.18%, Cr o] 0.9~1.2%, Mo
0.1570.3%%0 Zeolth. gdadAds T =
o HHE 7aAZ ABZ Jo], AHUEE, G B AFNAME CONC7FEE AZEY ] Hyper
a9a% 5, R PN Fulol Bol AgEry,  CADE ©l8Ehe} RUF F, Hyper Mille 7}y dl
AHoZ ALEE Faxe SHx =4 =Z7)= O]Ei(NC data) & A3t HAIGAEHZ AEste
70x70x40 mm(7FExH Exgolelrd, 6718 Argst /TS SHH AeTl 22 = d=dE A

Fig. 5 Photograph of specimens

0|

3.1 Mgk

Qo 883 HRS Table 37 2o, shE A F RES Z(collet)ol] 7€ uw] A2} g RHEo
A H -2 Fig. 59 o] FHlskath. Zol7t 40 mm EEFA 7 th 3 A
At
Hage Aaxa WHe R sigoen, Mt
Table 3 Chemical composition of specimens AdE AFHEY F4L 70x70x40 mmS] 7|2
HAHE AHRSHA YT Fig 63 ol 7HEska
Element SCM415(%) o} agly AAzA AAHL 32 A A= 12 mm
C 0.13 ~ 0.18 9] X-power & Q=L o] 83l FZIHFE
i 015 ~ 035 2000 rpm, A2} ZolE 1 mm, °]$&EE+E 300
mm/min, A E AL 03 mmZ 7FE ST
Mn 06 ~ 09 A AL Table 49} o] AWk O E M Hgo
p 0.03 or less A ol AMgSHE FFI|HSTE 2000, 3000, 4000
S 0.03 or less rpm o, ofFSEE Z7ke] AlF¥E 100, 200, 300
mm/min, AZZL 02 mm, 22} ZolE 1 mm
Cr 09 ~ 12 - - .
£ Fo] 7FFsksinh
Ni 0.25 or less A2 A FFARE TR PFQABR)CE, A
Mo 0.15 ~ 0.3 & noE= NIOAIE BSHA 2SS AAEY
cu 03 or less 2, gAY =i ¥4 AsE 4357 fls) A
Atz sy 7 AgAas 375 44 18 A
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Cutting Table 4 Machining condition
direction
Lp Cutting . .. .
condition Rough cutting Finish cutting
& Spindle speed 2000 2000, 3000, 4000
(rpm)
< o
Feed rate
(mm/min) 300 100, 200, 300
70
Cutting depth
Fig. 6 A processing direction of workpiece (mm) 1 1
Tool path
@ @ (mm) 0.3 0.2
. ¢12 ®10
® Cutting 00l | 1 end mill | ball end mill
@ @ No. of tools 2 6

Reference plane
23ttt
Aol AHEE AFHELS dA 2 =4 XS

Fig. 7 Measured hardness position of the 3
A AEE Fig. 73 2on, AR swHE

i : ]
specimens before cutting S
sto] 27 3MA ASE ZAS FFERe T3
gom, Fig 8 718 FEA JIUREe Ax=
Aol ZHslEg HURES 7} |0 mmEA R
7RO R Yol 1AM ALE ZAs 7

FEe FAT 5 T

, 32 gt & nE
/\Q
Reference plane / £ AFdAeE ZFEYBAZHSCM4E15) A 59}
e 27 2 A=W FPE o|FEE, F3IWF 5
& o AAEAS WHAANAA BTG AA ] 7+
N A% Wl tiste] A7tz ot

il
Table 52 Aol g 7ta AFe] A= 54
Fig. 8 Measured hardness position of the specimens Hags YE L Ytk

after cutting
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Tabel 5 Hardness measurement averaged data of
before and after Machining

. .. machining after
specimen | machining
No. before face cutter shape
machining
1 1.1333 6.5000 4.3929
2 0.8000 7.4667 5.7143
3 1.1333 7.6000 6.0714
4 0.8667 8.4667 7.3571
5 1.9333 11.8000 9.0714
6 1.7333 10.9667 8.3214
7 0.4667 6.4000 4.4643
8 0.6667 7.7000 1.6786
9 0.8667 8.5333 5.7500
average 1.0667 8.3814 5.8690
i: +=machining before  =@=machining after
12
11
GiO
g ,
g7
-]
22
3
2
1
0 ;
;3 2 3 4 5 6 7 8 9
Specimennumber

Fig. 9 Average of hardness face cutter before and
after

Fig. 92 AlHY 713 A3 face cutter T2 HAEE

A FHS Yeille Y zZEA Hol2AH

4 HrCollA 11.8 HrCo A% FAgko] Ve

-
s

#=machining before

===machining after

]
= e
= ]

-}

Hardness [HrC

S N W Lo~ e

L L i | -I’
1 2 3 4 5 6 7 8 9
Specimennumber

Fig. 10 Average of hardness measurement data
specimen and shape machining after

[y
=}

Hardness(HrC)

2 R N W e U1 N0

F100 | F200 ‘ F300 | F100 | F200 | F300 | F100 ‘quu | F300

2000RPM

3000RPM
Spindle speed(RPM)

4000RPM

Fig. 11 The average hardness of the Spindle speed
and Feed rate

Uelron, Hi 586904 HICS AEgS g
T AT

Fig. 11914 FF3| A4 old&=e e H
Y-S W HF 4393, 5714, 6.071,
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B 1.0667 HICS A=7F Uehyn, #Ho]x
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g F AAT =T FY HEF

%‘# 5.8690 HrC-9] 735 =x7e

—

2. A FTkEHel AR Aolge B
4.8024 HICY S &IT + 3 :

3. FFI AL o]F &A= 3000 pmol A=
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