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A Study on the Surface Roughness
Characteristics by using SNCM616 Alloy Still

ol 2 A3 3*
ZEE, d8%° dilF, AlniH

Chul-Woong Choi', Yong-Kyoung Kim?, Jin-Su Kim?, Mi-Jung Shin*

{Abstract)

In this study, we investigate the effect of SNCM616 alloy steel, which is commonly
used in industry, such as rotors and crank-shafts, on the surface roughness of CNC
HBM with @25 mm, 8-blade reamer to objective is to analyze and present optimal
cutting conditions. The higher the feedrate for the spindle speed, the rougher the
surface roughness. The surface roughness was found to be better when the feed rate
was lower. The resultant value of the most accurate surface roughness is Ra 0.756
m, and the optimal cutting conditions are 25 rpm at spindle speed and 20 mm/min at
transfer speed.
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Table 1. Machining Center specification

Item Specification
Manufacturer Forest Siret
Model 840C
Table size [mml] 1600% 2000
Main spindle speed [rpm] 630
Main spindle taper BT No. 40

X-axis 8000
Stroke Y-axis 3200
[mm] Z-axis 1050
Z-axis 800
24X+ MitutoyorHJapan)ol A A&t
Aoz mdwo Surface tester-5010]H =74
A= Fig 33 23 ARARES Table 29
2t

Table 2. Specifications of the non-contact
measuring instrument

Item Specification
Manufacturer Kosaka laboratory corporation
(Japan)
Model Surfcoder-F501

Driving method | One reciprocation

Driving speed |Measurement : 0.002~10

(mm/sec) Auto return : 2~10
Measuring Ra, Rz, Rmax(Ry), Pq, Pp, Rq,
values Rt, Rv

Cut-off values

. 0.08, 0.25, 0.8, 8, 25
available

Dimension(mm) | 600%395 X593
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Fig. 1 Schematic diagram of experimental
Fig. 4 Measurement site of surface roughness
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Fig. 2 HBM(Horizontal Boring Machine) for
experiments
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(a) Carbide Twist Drill

(b) Reamer (SKH51)

Fig. 3 Photograph of surface roughness tester
Fig. 5 Twist Drill and Reamer tools
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Table 3. Dimension and shape of drill (mm)

Carbide Twist Drill

material Carbide-TIN Coating
D2 d L1 L2 angle
24 32 170 110 140,

th =<3

&

S F 2245 mm FniE J1A] gl
He

THe AU slch. 9250 mm v A
R AL AUE &= 20 rpmolA 35
rpm, °l$%EE 15 mm/minolA 30 mm/min
o= wWAslglon AFRAL Table 73 7o)
A7

B AL @250 mm 2HE ARE3te]
< 7R AAE Fig 49 4352 AFHO] +
455sl0] 77
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Table 4. Dimension and shape of reamer(mm) indicator)2 74719} A[FH] £HS 2T &
27 wWolo] W32 HXA]A o|shHA v
MT.Shank SP FL Chucking Reamer e ;‘H(ﬂ o IS ASAA lE OE_ 1
p—— ] o AT FE/ U J1SA oA EAAD]
number of flutes 8 i FAoglon, 48 54 gl Wgs
DI L1 L2 SRt
24.5, 25.0 68 268
- Y Table 5. Chemical composition of SNOM 616 (KS D 3709)
— < ====1 D1
I ’ ' \ 4 New Code Old Code
L, Element SNCM616 SNCM26
» L2 > %) %)
C 0.13~0.20
Si 0.15~0.35
- Mn 0.80~1.20
3 AE"E’:'.'EBI'EQI 3&' -T'—’él' 0.30 or less
S 0.30 or less
Ni 2.80~3.20
AlS|HHH
3.1 2&%H Cr 1.40~1.80
Mo 0.40~0.60
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Table 6. Type of water soluble cutting ail

Product name Superedge 47K (A)

465473-KR01

Product code

Manufacturer Castrol
Producer Bipi korea
GHS Material/uses of mixtures sharing
Classification metals-water soluble(5%)




(a) Previous experiments

(b) After the experiment

Fig. 6 Photograph of SNCM 616 alloy steel

Table 7. Experimental conditions of cutting process

. Spindle speed|Feed rate| Depth of
Workpiece (rpm) (mm/min)| cut (mm)
20 15
25 20
SNCM 616 30 25 50
35 30
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Table 8. Surface roughness of SNCM616 steel

during cutting
Spindle Feed rate(mm/min)
speed (pm)|  F15 F20 F25 | F30
S20 2.026 1.307 | 1.624 | 1.614
S25 1.127 0.756 | 0.876 | 1.268
S30 1.487 1.577 | 1.530 | 1.810
S35 2427 | 3.438 | 3.591 | 3.640
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Fig. 8 Surface roughness measurement according
to cutting speed and feed rate
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