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Roughness Measurement of Hole Processing Surface for Mold Steel
Using White Light Interferometer
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Abstract In this study, NIMAX material has been processed using the three-dimensional measuring instrument and
white light interferometer. they were tested to roundness and surface roughness and results are as follows: As for
a cutting characteristic, it indicated that F4 showed a lower result than 2F showed due to the high hardness of the
material and showed a good result when spindle rotation speed and tool feed were low. As for the measurement
of roundness through 3-Dimensional measuring machine, it indicated that 4F showed a good result like the
condition of cutting component and that roundness showed a good result when spindle rotation speed of 1,700 rpm
and tool feed speed of 85 mm/min were applied. As for the surface roughness of processing surface, Surface
roughness showed better 4F than 2F and conditions of spindle rotation speed 1,700 rpm, tool feed rate 55 mm/min
showed good results in the Ra 0.4025 gm.
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Fig. 1 Installation of tool dynamometer and material
processing

Table 1 Specifications of experimental apparatus

Apparatus Name Manufacturer Model
Chﬁ;ﬁ‘i‘ﬁ%er Kistler 5019b
Tool Dynamometer Kistler 9257b
A/D Converter National Instrument | DAQ-6024Q
3-Dimensional Carl Zeiss Prismo7
measuring machine HTG-VAST

Fig. 2 3D precise shape measurement

Table 2 Machine specifications

Specification Unit Standard
Scanner Stroke £m 200
Sample Stage X,Y,Z, Tip/Tit

Objective Mounting Single Mount Adapter

x 150 mm, Y 100 mm,

Stage Stroke mm 7 30 mm

Scan Speed 5m/sec Up to 5

Lens : x2.5 x5 x10 x20

S Strok
canner Stroke <50

By 7He$ JdE: 542 Cal ZeissAte] 3%
4 FH7E Z&3te dE 545 siglem,
WABAAE AHEEY], D E B ZHAET]
=2 =439} Fig. 23} Table 20 =Aol| A&
St AP AE ADE dERA T

Aol AHEE NIMAX AlE% 29Wl ASSAB
oA AJAaket Z 2] FHE7) (pre-harden steel) EF=
AE AR FEAe WHow A

G AR AAEY Tt 3]
TS HERTgS AAY] wiiel x40l
zste] AR 2wk Fou(FPolA nA
Hoz Zuge AHg), FYFoEAN F1E o
BA7F olol & ARE 2 vz e
4 olgte &ol® ARgstaL Ak 53 Al
AHERE NIMAXARE ZEsled &7 & 24
o) A, hEEel 2, YRl Fob A
FHol Wi ¢EHSY, Aue W wasE
SR Qg At o] Fol HE Aol
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Table 3 Mechanical properties of NIMAX
Y.S CS E
T.S, Rm H
. i Rp 0.2 Rc0.2 A5
material (MPa) (MPa) (MPa) %) (HB)
NIMAX
(ASSAB) 1265 785 1,000 11 375
Table 4 Chemical compositions of NIMAX
Workpiece Chemical compositions(%)
material C Si Mn | Cr | Mo | Ni
NIMAX
0.1 0.3 2.5 30| 03 1.0
(ASSAB)

Table 5 Physical data of NIMAX

Temperature 20T 200°C
Density Kg/m’ 7,900 -
Modulus of elasticity MPa 205,000 -
oo O e || e
Thermal conductivity W/mC - 26
Specific heat J/kgC 460 -
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Number
of Teeth
2(2F)
4(4F)
(mm/min)
55
70
85
55
70
85
55
70
85

Feed rate

Shank
6
6

Overall
Length | Diameter
50
60
Spindle speed
(rpm)
1,300
1,500
1,700

Lenght
of Cut
13
13

2,4

Table 7 Cutting conditions
flutes

Number of

6
6

Outsid

Table 6 Specification of end mill
Diameter

Tool
diameter
(mm)

Model
Number
2060
4060
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Fig. 10 Surface roughness material
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Number of flutes

2F

4F

1,300rpm, 55mm/min

1,300rpm, 55mm/min

1,700rpm, 55mm/min

1,700rpm, 55mm/min

1,300rpm,

1,500rpm, 70mm/min

1,500rpm, 85mm/min
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Fig. 12 Results of surface roughness according to
feed rate (2F)
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Fig. 13 Results of surface roughness according to
feed rate (4F)
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