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Study on the Accelerating Effect of an Accelerating Unit
in Grinding using Machining Center

Yeong Il Seo*, Chang Su Kim**, Hwan Choi***, Jong Chan Lee***, Seon Hwan Cheong***

ABSTRACT

A problem in the grinding with a small diametric wheel is the decrease of wheel speed. In order to resolve
this problem, an accelerating unit which increases the wheel speed is recommended. In this paper, the accelerating
effect of an accelerating unit has been investigated through the side-cut grinding experiments performed with a
vitrified bonded CBN wheel in a machining center(MC). The static stiffness, normal force, and machining error
were measured in the experiments. As the accelerating unit is attached on the column of machining center, the
static stiffness of tool system is largely decreased. But as the whee! speed increased by the accelerating unit, this
problem is overcome and machining efficiency is improved. The lesser the quill stiffness was, the higher the
accelerating effect became.
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(a) Tool holder
Fig. 1 The shapes of a tool holder and an accelerating

(b) Accelerating unit

unit
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Fig. 2 Experimental set-up with an accelerating unit
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Table 1 Experimental conditions

Accelerating | NXG5 (Accelerating
unit speed ratio : X 5)
CBN 230 100 G V
Wheel Diameter : @ 20 mm
Width : 15 mm
Quil Diameter : @ 8, 10, 15 mm
Length : 10, 20, 30 mm
Wheel Normal : 3,000 rpm
speed Accelerating : 3,000~ 15,000 rpm
Feed speed | 20, 40, 60, 80 mm/min.
Depth of cut] 5, 10, 20, 30 um
Wheel speed : 143 m/min
Dressing Feed speed : 200 mm/min
condition Depth of cut : 5 um X2 passes
Dresser : single point diamond
Grindin
fuid g Syntilo-9954 (Castrol, 40:1)
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Machined surface

Fig. 3 Illustration of a machining error

2.00 g/em ( x 5000 )

" Machined surface

200.00 m/cm ( x 50 )

Fig. 4 A measuring example of an actual depth of cut
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Fig. 5 The static stiffness for the quill length and
diameter
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Fig. 7 Actual depth of cut for the quill length
accelerated and normal speeds
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Fig. 8 Actual machining ratio versus accelerating ratio
of wheel speeds
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Fig. 9 Actual machining ratio versus
ratio of feed speeds
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