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The Effect on the Machining Phenomenon due to the Change of the Quill
Rigidity in a Side—Cut Grinding
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ABSTRACT

A side-cut grinding generates a machining error by the decrease of the quill rigidity. In this paper,
The effect on the grinding force, machining error and surface roughness due to the change of the
quill rigidity is investigated experimentally. The slenderness ratio of the quill is a significant factor to
analyse the change of the grinding force and machining error.
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Fig. 1 Experimental setting
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Table 1 Experimental conditions

Grinding Vertical type Machining

machine Center (ECOMIL, 75kW)

Wheel speeds

(m/min) 188(3000rpm)

Table speeds 2

(mm/min)
Depth of cut 5 10, 20, 30
(xm)
wheel speed : 143 m/min
Dressing feed speed : 200 mm/min
condition depth of cut : 5xmX2pass
dresser : One-point diamond
Grinding fluid | Syntilo-9954(Castrol, 40:1)
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Fig. 1 Actual depth of cut versus Quill length
change for setting depth of cut
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Fig. 2 Normal force & Machining error
versus quill length for depth of cut
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Fig. 3 Actual depth of cut versus quill diameter
change of setting depth of cut
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Fig. 4 Normal force versus quill diameter
for setting depth of cut
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Fig. 5 Normal force & Machining error
versus slendemess ratio
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Fig. 6 Normal force versus diameter ratio
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Fig. 7 Surface roughness for quill length change
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Fig. 8 Machined surface for quill length change
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Fig. 8 Machined surface for quill diameter
change

meba B Agel Mool Axe) Fyusz 2
2739 WAsuc 23 Yoy W} A3es B
EAZE FlAlE GPo] Atke AL T 4+ Yo},



4. HE

dTNME FRA 71Fd Ao B A
Hﬂ:zm 7+ d g w xl-: g =yl sty
HEggo|= CBN A£3£EE2 1AE §ITTH
(STD-11, Re60)& MCE olg3ly 2Wdar)zg e
Bty AEFFAAET AA4AYE 2 slBex
233 REZRT) vXe 9L A¥ezm um,
HEF Z3 olgfig} L AL IYh

(1) 2F ZAol7} FrlEgrE
A3l 7}g oAtk
Art.

(2) BFH] Z71E+LE YHd
8 7tE el FAdhe AR

(3) AIFZB(L/DS ZF7tol wel HAd
Fastn tFeAFe Folsle A
BiFel=

) ZEAZDH BE2AWDY ARED/MA =
74l wel yaaaAEe] gadeE A
< Jehyiieh

(6) 2% Aol Z713ol wa} ¥EHZEE e Ragh
< 243 Felgen, 2574 Wil o
Ragt& #9 44§ gg& Jehuch

QAdAxgee g
z7lele AL ek

AxgRe 27}
Uer Lt
ArAsel e

< U

l

5 &nEsl

1) EF#E FERE, FIIP=EP, v = Xic
S ABAIMIC T 2 HRFAE", GCHEGH
S® 1990

2) EEFRE, HEEE, S PS5 4274
¥ 7 X7 BT EE R, 1993, p. 118

3 AZF, MG, F @, o)ER FNG, ‘MCE
ol &% EFW A T[Y AP, FZTAg 3}
3 ‘96 EAtEdNE =84, 1996, p. 901

4) MG, d &, o]F3F, “Tololrs Byol=s
AL Adrbze] ARy 4", #2R
A-F83] ], vol. 13, no. 1, 199, p. 84



