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Abstract : The comparisons of performance characteristics between the super-mirror face grinding machine using
variable air pressure developed in this laboratory to grind precisely the sliding face of a surface hardened workpiece with
thermal spray and the conventional one are investigated by measuring the surface roughness and hardness for a SCM440.
To process variously workpiece according to shape, size and materials, the rotating and contacting forces of the
developed grinding machine can be changed by air pressure. The surface roughness of processed workpiece can be also
attained to state of mirror face by grinding precisely the sliding face with changing the rotating speed of diamond wheel.
It is possible to be attached to the various machine tools because the super-mirror face grinding machine using variable
air pressure is a small size. The grinding efficiency is elevated because it can be worked by two or more grinding
machines attached to concurrently a machine tool for the large workpiece. In this study, results show that the cusp height
of the super-mirror face grinding machine for the particle size of 100 and 1500 No./mm” is lower than that of the
conventional one because the vibration is reduced by rotating very fast the diamond wheel with a pressed air and it can be
processed by rotating the diamond wheel with a constantly varied air pressure perpendicular to workpiece surface, and
that the workpiece in the super-mirror face grinding machine for the particle size of 3000 No./mm” can be processed to
state of mirror face that is rarely seen by the cusp height. It is also found that the surface hardness of both the
conventional and the super-mirror face grinding machines are increased as the particle size of diamond wheel is reduced,
and the surface hardness of the super-mirror face grinding machine is HRC 1.1 ~ 1.8 higher than that of the conventional one.
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Fig. 2 Sectional view of diamond wheel
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Photo. 1 Thermal spraying of specimen
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Table 1 Chemical compositions of SCM440 (wt%)

Cr | Mn C Si Mo | Cu S P

0.107 | 0.778 | 0.408 | 0.234 | 0.176 | 0.107 | 0.030 {0.0125

Table 2 Mechanical properties of SCM440

Rockwell (HRC) 25.5 ~ 32.2
Strength -
Brinell (HB) 285 ~ 352
Reduction of area (%) 35.2
Elongation at break (%) 10.2
Tensile strength (MPa) 1272
Yield point (MPa) 1000

Table 3 Chemical compositions of tungsten carbide as a
thermal spraying material(wt%o)

WC Co Cr Ni

86 9 4 1

Table 4 Mechanical properties of tungsten carbide as a
thermal spraying material

Porosity (%) Max. 0.25
Micro-hardness (Hv) 1200
Melting point (C) 1260

2.2 AlEdhg]

Photos. 2, 3 & Fig. 3-> A] ) o] <An}z}

oz Ant Alel] Wdo] WAY3}A]
=2

0,

FEo] TAFES HeAANke] At 7]
aLsHA argste] A7 o w, 7hdE E 7]}t
Z74H Avprl= Al el Ao s
A o] AlES Avfiith

Table 501 = 1% A ol A AFS-3F Avpd S ek
oL Qhek Avlell ARS8 tho]opt = X4 YA} =
713 100, 500, 1000, 1500 2 3000 No./mm’©] i, &
v} o] 4 == 20 mm/min Sl B, 71E Avprl e} Ak
g 7hH F7Iobe 24W Anbrlol ofs) 54 Ant
H AlgHe] 320 712 7] (Surface roughness) <} 32
74 %=(Surface hardness) & 574 g+ 33 ¢ vl o] B 4] 1}

e,

(T < L)

Photo. 2 Working scene of specimen by a conventional
grinding machine

h e N
Photo. 3 Working scene of specimen by the developed
super-mirror face grinding machine
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Table 6 Specifications of surface roughness measuring
Vs instrument
/o Workpiece N Item Specifications
Grinding machine Model Mitutoyo SURE-TEST SV-414
(b) Side view Limit indication (gm, 600
Fig. 3 Sectional view of diamond wheel and workpiece by Rmax)
super-mirror face grinding machine Cut-off value (mn) 0.08 ~ 8
Table 5 Grinding conditions Basic range (nm) 0.25 ~ 8
Grinding machine .Cm.lvenuona.l Su.per.—mlrror fa}ce Stylus force (N) 0.00392
grinding machinegrinding machine
Diamond wheel (mm) Dl\;?;t;r. :1;50 Diameter : 30 Driving speed (mn/s) 0.02 ~ 12
Grain numbers per | 100, 500, 1000, | 100, 500, 1000, Ti .
. ) ip radius (¢m) 5
unit area (No./mm-) 1500 1500, 3000
Rote'mo.nal speed of 1500 12000
grinding (rpm) ° — P - 16 23] =)=
Rotational speed of " O3, 7 5ol Ak AR 3h& 33 54
workpiece (rpm) Bt ghe vlol Bl & Abg-ahal
Feed rate (mm/min) 20 Table 701= BT AE=A 7] F2A49S e}
Cooling method Polishing oil
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A Study on Performance Characteristics of Super-mirror Face Grinding Machine Using Variable Air Pressure

Table 7 Specifications of surface hardness measuring

instrument
Item Specifications
Model Mitutoyo HR-521

Preliminary test force (N) 29.42,98.07

Superficial Rockwell (N) | 147.1,294.2, 441.3

Test force Rockwell (N) 588.4,980.7, 1471

Brinell (N) 1839

Test force setting By control unit

Test time (sec) 0~ 120

Stage elevation Manual

Control unit Touch screen type
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Fig. 8 Comparison of average surface roughness to grain
numbers per unit area between the conventional and
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