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Effect of workpiece speed in ultra high speed cylindrical plunge grinding

J. K. Ju*(Sch.of mech.& automotive eng., Grad. school, UOU), K. Y. Park(Sch.of mech.& automotive eng., UOU )

ABSTRACT

In this paper, grinding characteristics of ultra high speed cylindrical plunge grinding was investigated by use of vitrified

CBN wheel. From the experimental result, it was convinced that grinding power is decreased according to the increase of

wheel and workpiece speed due to changing of grinding mechanism which decreases depth of cut and length of contact curve

according to increment of wheel speed. And also, stock removal reduction of each grain lead to improvement of surface

roughness by increasing the wheel speed.
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Fig. 1 Mechanism of cylindrical grinding
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Fig. 2 CNC cylindrical grinding machine

Table 1. Condition of grinding experiment

Grinding machine | CNC Cylindrical Grinding machine
(HYUNDAI MOTORS CO., LTD)
Grinding Wheel Vitrified Bond CBN Wheel
3509 % 20U X 3XW X 80H
Work Material Chilled cast iron
SCM 435
Grinding Method Cylindrical Plunge Grinding
Wheel Speed 80, 120, 160, 200 m/sec
Depth of cut 0.5-3mm
Work Speed 60-640 mm/sec
Grinding Fluid Soluble Type

41 £ETSI A S B
AN Boe] £EFEO BB ANEH
Aol zAbstedvh 23E 2MEYe ANAUD

TAE Az ok Hxu s25kwellA HA 1.58
kw7h2 FAsigion), B3 2xAd S
zMoﬂ uE Lo 5E %F»M apo) & zistd Fxg
| vhebdl mpel o] EFo] FUMeel whbA
ia jEee Axs pasts AS % & vk

ol9} & A Arlel el AAQ wheh Bol,

Fo BA4E £5 9 495ue] zAddN £
FRgol Fhsw HHE} FobAA Uy ol
Qlskel @9l 4ol =

Axgel st AHol k=
FHe FHETE ’J}co} kel 718k A
=ouwe 5 oodvh

wE FUE dArzzistels scM43ssh HES
& v, F: 42 SEM*}ZMH trebd whgh g
of Fatwmel AHel] weh Po} AT Aol E T
RETHO 80m/sec°4°1°ﬂ*1‘c SCM 4358t 4
2% Al AeFge] vha & ghd 7t
At el sk ciigel anlg e} Xl 4

: B2 491 200mysec B NAME Ao Y

o

b
i
2
kY
ol

- 962 -




55
504 3 %
e Total power (A+B) . el

454 R by R
g

4.0 .

3.5 T
i ‘\\%N" power(B)

3.0 =$.

25  Speedratio (Work speed / Wheel spocd)

—@- 0.8 x107
204 —e— 16 %107
3.2 x107
1.5 4 —w»— Free ioad

/ “a
Free load (A
104 ree load (A)

0.5 '//

0.0 '—P-//I T T T T T T T
0 80 100 120 140 180 180 200

Grinding energy (Kw)

Wheel speed (m/sec)
Fig. 3 Grinding energy - wheel speed (SCM 435)
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Fig. 4 SEM view of grinding chip - wheel speed
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Fig.6 Grinding energy - workpiece speed
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Table 3  Stock removal according to work speed

Work speed 96 192 384(rpm)

Stock removal

i 55.9 27.9 13.9(mm*/r)
per revolution
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