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3-D Form Generation Mechanism in the Centerless Grinding Process (II)
- Thrufeed Grinding -

K. Kim

*, C.N. Chu **

ABSTRACT

A mathematical model for investigating the form generation mechanism in the centerless thrufeed grind-
ing process is described. The length of the contact line and the magnitude of the grinding force between the
grinding wheel and workpieces vary with the change of the axial location of the current workpiece during
grinding. Thus, a new coordinate system and a grinding force curve of previous and/or following workpieces
are introduced to treat the axial motion. Experiments and computer simulations were carried out using
three types of cylindrical workpiece shapes. To validate this model, simulation results are compared with

the experimental results.
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Fig. 1 Schematic diagram of thrufeed grinding.

9. 2oz, r9 W3le §43 717 43S AR
ged.

Fig. 2 & ¥4 #% a4 3¢
AS o Fo} £F, Fig. 3 & 383 74 44} 7]
A 8479 J1EEtA #AE Jehdt o] adA,
0= 7154 OX o tidt THEY A7 | e FFE W
A A o PA A 28 A9 JAFAH
F4E9 A4 ¢ Ad2ske AH 00, 7t ol F= &
Fe 24 & vH9 AAdF4T FHEY AT
a7z A4 00, # AA 00, 7t o1FE 47 re
ZAE wyde Auzde 742 ez Qi 71EA
0X € 7I¥ Adde 34 00,9 LA, 718l Al
ZtEd 2285 2o gAg

ZRE 93049 A 100, )& ¢ dHoN Suste

47l AT H#E

i rlo

> L ol

<X

Previous workpiece
-~

-~ Regulating
Grinding
Iwheel \\\ wheel
G (S Yot §
W, : w
& s \ X
! N\

Current
workpiece

L G?s )

) ¥ I

L~ Following workpiece

-

Fig. 2 Coordinate system for thrufeed grinding.
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Fig. 4 Dimensions of specimen

Table 1 Grinding condition.
Grinding Machine Cincinnati OM-V
Center Height Angle (8} 6°
g Specification 97A60K6VFM
B | Ovter Dia. (mm) 497.2
"g Width (mm) 1524
[¢] Speed (rpm) 1240
< | Specification AB0R2R
§ Outer Dia. (mm) 288.0
;5;’ Width (mm) 2032
?,, Speed (rpm) 20
= Tilt Angle 3°
‘Work-rest Blade Sintered Carbide
Blade Angle 60°
Dressing Traverse Rate 40 pm/rev.
Through-feed 762 mm mn
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(a) Specimen type: T2, Leading end: Flat end

(b) Specimen type: T3, Leading end: Flat end

Fig. 5 Experiment result.
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START
Set Initial Data

Surface data : 1(8,0,2), Total Rot. angles : @, Total No. of Layers : Z,
G.W. width:W,, workpiece length: w, shape function of G.W. : G(s),
Emor bound 1 &, True depth of cut step size : AL, Interference check range : K

Search Starting Point

| Initiakze : ¢ = A¢, Initial Contact Lines, Initial D{0,0,2)=0 ]

—

Calculate : Leading end location: S
8 = 4/2% - INT(9/2x)

Find R.W.LSCL
& Blade LSCL

Compare S&w Comparez& S
Sxw 258
0=0+40 I "
S>W,
Compare S & Wy >
<sWg

Fig. 6 3-D thrufeed simulation flow chart.
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Fig. 6 Continued.

(a) Specimen type: T2,
Leading end: Flat end
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(b) Specimen type: T3,
Leading end: Flat end

Fig. 7 Simulation result.
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