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Roughness Characteristics of Turned Surface by Wiper Tool
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ABSTRACT

Until a recent date, the surface finish generated in turning by the conventional cutting tool is directly related
to the feed rate and the size of the tool nose radius. With this tool a large feed rate will give poorer surface
finish and a large nose radius will generate a better surface finish. Recently a new concept in the tool design is
introduced to achieve a better surface finish at a higher feed rate. This is the wiper tool, which has the portion
of nose with infinite radius. This can remove the ridges left when the conventional tool is used. In this study
two series of cutting tests with the wiper tool and the conventional tool are carried out under the various
cutting conditions of cutting depth, feed rate and cutting speed. The effects of the wiper design and the cutting

conditions

on the surface roughness resulted are carefully examined and compared.
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Table 1 Specifications of experimental equipments

Name Description and Specification
Model : S&T Dynamics Co. TSL-6
Swing over Bed : 460mm
CNC-Lathe |Distance between Center : 430mm
Spindle Speed : 50~5000rpm
Turret number : 12EA
Model : Mitutoyo SURF-TEST
SV-414
Surface Limit indication : 600um 2,
roughness |Cut off value : 0.08~8mn
measuring | Basic range : 0.25~8mm
instrument |Stylus force : 0.4gf
Driving speed : 0.02~1.2mm/s
Tip radius : 5¢m
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& Negative Insert CNMA 120408(non wiper)

O

b) CNMA 120408 WT
Fig. 4 Tuming Insert tip

Table 3 Dimensions of tool holder

Dimensions of tool holder (Unit : mm)
H w L S h |
25 25 150 32 25 28

Table 4 Specfications of tool holder

Specifications of tool holder

CNMA 120408 WT(wiper)ol™, Tipe] 1 @ &4 syyle |CamPing| point Entering | Clearance |,/ o
. system |angle | angle angle
Table 2 ¥ Fig. 3o Uehd nl} 2o
PCLNR Hole
o _ _ 2525 - | 80° | 95 6° Right
Table 2 Dimensions of insert tip M1z | C1amping
Clear
Angle| ance ;
(®) |angle | d t | R | Wiper ’
() [ ]
CNMA i st |
120408 | 80 | 0 |120|12.7]476/08| X |/ 1o
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Fig. 5 Tool holder
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Table 5 Chemical composition of workpiece

Chemical composition (%)

M
@l | 'si |Mn| P | S| Ni|ocrl|Fe
rial
SM
Joc | 0427|0213/ 0679 | 001 001/ 0.052 |0.12 | Bal

Table 6 Mechanical Properties of workpiece

Mechanical properties

Yield | Tensile | gy ation | Hardness
Material | stress stress (&) (HB)
(Mpa) | (Mpa)
SM45C | 509.6 | 793.8 18 225
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Fig. 6 Tuming test by CNC lathe

Table 7 Cutting conditions

Cutting speed |15 200, 300
Cutting (m/min)
Conditions Depth of cut (mm) | 0.4, 0.8, 1.2
Feed rate 0.2, 0.3, 0.4,
(mm/rev) 0.5
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Fig. 7 Measuring instrument of surface roughness
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Fig. 8 Surface roughness vs. feed rate (Cutting speed
100m/min)
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Fig. 9 Surface roughness vs. feed rate (Cutting speed
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