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Selection of Grinding Conditions for Surface Hardened SCM440

and Evaluation of Characteristics at Cylindrical Grinding

Hyun-Seok, Chang

Department of Mechanical Engineering,

Graduate School of Pukyong National University

Abstract

Generally the grinding which is applied in the net shape manufacturing is
an important process that influences directly the accuracy and integrity of
products. This paper deals with conditions considered in cylindrical grinding
such as grinding power, surface roughness, table speed, grinding direction,
workpiece speed and depth of cut.

In order to measure vibration of grinding power and surface roughness, an
experiment was made. In this experiment, equipments like hydrauric cylindrical
grinding machine, hall current sensor, A/D convertor, PC, surface roughness

measuring instrument and so on were used. The specimen, SCM440 witch is

widely used at shaft material was low frequency heat-treated for hardness.

In this experiment, shows variation of grinding power and surface roughness
according to the grinding condition such as surface roughness, table speed,
grinding direction, workpiece speed and depth of cut. Also, examined grinding
power and surface roughness into spark-out effect observed for machining quality

of workpiece. Besides, practice regression analysis and make numerical formula

,ii-



for forecast Ra, Rya and grinding power without experiment. With the
experimental investigation, suggest effective grinding conditions for surface

hardened SCM440.

Key words @ Cylindrical grinding(-& <14}), Hall current sensor(Z- 4l 4])
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Nomenclature

Area (mm’)

Average distance of grain (mm)

Average area of chip (mm®)

Wheel width (mm)

Wheel diameter {mm)

Workpiece diameter (mm)

Maximum grinding depth (mm)

Grinding direction

Length of contact arc (mm)

Length of contact arc in plunge grinding (mm)
l.ength of contact arc in inside grinding (mm)
Iength of contact arc in cvlindrical grinding {mm)
Grinding capacity (m’/min)

Grinding mass per grinding (m’/min)

Wheel radius (mm)

Workpiece radius (mm)

Average surface roughness (im)
Peak to valley height (um)

Table speed (m/min)

Depth of cut (gm)
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Wheel velocity (m/min)

Workpiece velocity (m/min)

Grinding power (w, A-V)

Surface roughness of grinding ( K, , m)

Grinding depth (mm)
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Fig. 1 Cutting depth of grinding grain
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Grinding Wheel

Fig. 2 Contact arc in cylindrical grinding
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Bodge] Abga AsbEEe AU g WAR © =g sholw
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o

TAETE Fo AR dYl AR E L ol SCM440 %W Q57
(¥) 120mm, #ol(L) 150mm%E Aut7bg ol ARE wo]7] 9lste] A
T AAeE de] WEE Hee 6007 U3 Adstadr. Table 1
= Age Abgd g st 248 b

Table 1  Chemical composition of the workpiece

Workpiece SCM440

C(0.38), Si(0.27), Mn(0.83,
Cu(0.11), Ni(0.12), Cr(1.09),
P(0.016), S5(0.018), Al0.015)
V(0.004), Ti(0.004), Mo(0.19)

Chemical composition (94)
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Photo. 1 Experimental setup (grinding machine)
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Photo. 2 Experimental setup (PC & oscilloscope)
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Fig. 5 Schematic diagram of experimental setup

Photo. 3 Measurement of surface roughness
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Table 2 SMAO040-12 type hall sensor specification

Parameter

SMAO040-12

rated current (1f)

linear range

output voltage (vh)

zero current offset

linearity of output

supply voltage

40 A

80 A

+4V £1% at If

within £20mV at If = 0

within £1.0% of vh at If

response time

+12V £5%

Slsec max

frequency range

DC~AC 20kHz and 25kHz Max

output voltage
temperature Coef.

within +0.1% / C

zero offset voltage
temperature Coef.

dielectric strength

operating temperature

storage temperalure

within £1.0mA / C

25KV AC with 60Mhz x 1 minute

-10 — +80

20~ 85 T




Photo. 4 Hall sensor



Table 33 4+ 2 2

A9 AFEAS VElhW Aol

Table 3 Experimental equipments
Instrument Model
| gri.n(i-;ng machine HGU-65-264
grinding wheel WASOKmV
- erorkpigc_e—_—__ SCM440
- hal& Seﬁsor

SMAO040-12

roughness tester

Mitutoyo SURFTEST -301

A/D converter

ADLINK 8112PG

Table 4 Experimental conditions

Item

Condition

wheel speed

1,800 (rpm)

table speed

1.46, 2.14, 2.31 (m/min)

depth of cut

20, 25, 30, 35 (um)

Jr—

coolant

dressing

water soluble semi chemical type (10:1)

single pointed diamond dressor

grinding type

traverse & up, down grinding & wet

,24,
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Fig. 7 Power versus depth of cut (up-grinding)
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Fig. 9 Power versus depth of cut (down-grinding)
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