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ABSTRACT

Small-scale production is increasing, and the manufacturing industry is gradually changing into a smart
manufacturing industry. Therefore, research on securing optimal cutting conditions for factors affecting machining
precision during cutting is very important. Therefore, the purpose of this study is to

After machining the inner diameter hole of SCM415 steel with a cermet tool on a CNC automatic lathe, the
surface roughness, dimensional accuracy, and dimensional straightness are measured according to the feed rate to
analyze the machining characteristics and suggest optimal cutting conditions. The test material was cut using a
cermet tool for secondary cutting after a round bar with a diameter of 20 mm was mounted on a CNC automatic
lathe. The cutting length was fixed at 0.5 mm, and the cutting speed was fixed at 3200 rpm. When the feed rate
was changed to 0.05, 0.1, and 0.15 mm/rev, the respective surface roughness during the 15th test was measured.
Consequently,

The lower the feed rate, the better is the surface roughness. In addition, the optimum cutting conditions for
SCM415 steel were observed to be the most ideal cutting conditions than the condition of 0.05 mm/rev at a cutting
speed of 3,200 rpm and a feed rate of 0.1 mm/rev.

Keywords : Chipping(%X|®), Dimensional Accuracy(X|== & 2}E), Dimensional Straightness(X|== &£l %), Surface
Roughness(E£H HZE!7(), SCM415
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(Mitutoyo Co.,

Surftester SJ-210) Fig. 33 21,

Table 2 Specifications

of surface roughness tester
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Item

Specification

Manufacturer

Mitutoyo corporation(Japan)

Model

Surftester SJ-210

Driving method

One reciprocation

Driving speed

Measurement(mN/s) :
0.25, 0.5, 0.75

Auto return(mm/s) : 1

Measuring

Ra, Rz, Rmax, Rq, Rt

Cut-off value [mm]

0.08, 0.25, 0.8, 2.5, 8, 25

Dimension [mm]

167 x 90 x 186

Fig. 2 Internal structure of CNC automatic lathe

Table 1 Automatic Lathe specification

Item Specification
Manufacturer Hanwha
Model XD38 1l
Max. Turing ¢ (main) #38
Max. Stroke main 320 Fig. 4 3D measuring instrument
(mm) sub 280
main 6,500 Table 3 specification of 3D measuring instrument
spindle speed cr?;sai%ill 6,000 Item -Speciﬁcatior?
[rpm] sub 6,500 Manufacturer Zel?%gg;g?;a)“on
back tool 6,000 Model Zeiss XENOS

Driving Method

Linear drive

length measurement error

0.3 + L/1000 pm

Dimension(mm)

900 x 1,500 x 700
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30mm,
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Z o] 2000mm

Fig. 3 Photograph of surface roughness tester
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Table 4 Chemical composition of specimens

Table 5 Dimension and shape of lathe inner diameter

0 tip(mm)
Element SCM415(%)
C 0.13 - 0.18 Inner Diameter Tip
Si 0.15 - 0.35 material Cermet
Mn 0.6 - 09 TIP Standard TBGT 06104L CN2000
0.03 o) s} d [mm] ¢ [mm] a1 [mm]
S 0.03 o] &}
3.97 1.59 2.16
Cr 0.9 - 1.2
Ni 0.25 o] &}
Mo 0.15 -03 ]
Cu 0.3 o] &} T id
=
[t] ¢

Fig. 5 Raw material

76

®20
$12,5

Fig. 6 machining drawing
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zAse] A JtE T ASoly WEFo] dojux Table 5 Measurement result(surface roughness)
B 24e 7] fsiA AY AR HIE

Average value[um]
7HE A s 28R 3200pmoE A3 Feed rate
dobFold AP wloleleln WA ole [mm/rev] FO05 | FOI | FO5
0.1~1.3mm, ©]% %EE 0.08-020mmirevE F3 No. Cutting count 2 3
stal sl AfgdTE shEstglon dszielt 1 0.681 | 0.992 | 1.099
He & 7S Al FTF EHY XEO] emm A= P 0.871 1.096 1.361
2 ZobM T EHe] €Y PR Lgol 3 0.874 | 0.939 | 1.006
Aste] Bl 3200pm3} A2} ZlolE 0.5Smm= 4 1254 | 1.064 | 1316
AAske o]F x| wE mEAAT WAE 5 1511 | 1.183 | 1.283
St AYRER ks S-S ATskaat &) 6 1527 | 1394 | 1.527
A, 7 1692 | 1513 | 2.080
ol &£EE 005 0.1, 0.15mmrevE W73k 8 1.831 | 1616 | 1.583
AW 154 24sdon, AR 24 g 9 2.019 | 1502 | 1333
S zHo 2 15709 AHE 7}FEte] o] o 10 1.957 | 1590 | 1.590
2 12 Avstel Ag3 F1h mAY 3RS = 1 2582 | 1658 | 1558
Al HF HolEE o] &5ty R 12 2.154 2.029 1.719
39 AA Z3% B AvHs Table 59 EA 13 2169 | 2435 | 2169
sad 14 1333 | 2411 | 1977
33491 %_237]_2_ ol fstel M2 BT W A 15 1212 | 2.066 | 1.363

Table 6, Table 70l EA|3}H T,
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Fig. 8 Image of cutting machining inside machine

Table 6 Measurement result of dimensions accuracy

No. Feed rate [mm/rev]
F0.05 FO.1 F0.15

1 12.4998 12.4999 12.4993
2 12.5134 12.5012 12.5145
3 12.5020 12.5011 12.5071
4 12.5006 12.4997 12.5039
5 12.5018 12.5003 12.5062
6 12.5222 12.5125 12.5457
7 12.5281 12.4972 12.5314
8 12.4980 12.5010 12.4918
9 12.5016 12.5006 12.5094
10 12.4943 12.5001 12.5015
11 12.4939 12.5001 12.5012
12 12.4959 12.5018 12.5040
13 12.5043 12.5004 12.4971
14 12.4959 12.5011 12.5046
15 12.4954 12.5008 12.5046
Average 12.5031 12.5012 12.5082
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Table 7 Measurement result of dimensions straightness

No. Feed rate [mm/rev]
F0.05 FO.1 F0.15
1 0.0012 0.0017 0.0107
2 0.0055 0.0064 0.0076
3 0.0036 0.0069 0.0096
4 0.0062 0.0167 0.0167
5 0.0043 0.0051 0.0053
6 0.0054 0.0042 0.0060
7 0.0057 0.0148 0.0065
8 0.0077 0.0078 0.0098
9 0.0087 0.0082 0.0097
10 0.0101 0.0047 0.0107
11 0.0111 0.0079 0.0091
12 0.0098 0.0056 0.0065
13 0.0065 0.0057 0.0077
14 0.0121 0.0068 0.0089
15 0.0126 0.0066 0.0068
Average 0.0074 0.0073 0.0088
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Fig. 9 Surface roughness depending on feed rate
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Fig. 11 Dimensions straightness depending on feed rate
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