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Cylindrical grinding machine with pure granite bed, by Overbeck.-Danobat
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Step 1: split tube
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Pitch - rotation about a horizontal

axis perpendicular to the
direction of motion

Roll - rotation about the direction — \ -

of motion S L=
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Yaw - rotation about a vertical axis rl /‘| lg«-@l
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perpendicular to the direction
of motion
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Lubrication fitting

Saddle (cast iron)
Gib preload bolt ~ Gib pin Way wipers Ve /
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\ Oil distribution
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Express DS Basic (No Hand Feed) (Single Axis)
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Internal grinding
. spindle

Grinding position Table
rigidity 300 N/pum

Five-way restrained Z-axis hydrostatic slide on an Okuma GI 10 internal grinder
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where g = flowrate, h = film thickness, n = #Im viscosity, and B = flow factor (constant)
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(1) Pressure side
(2) Integrated choke
(3) Pressure pockets

() Extraction side
(unpressurised area)
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Glasses of water show how a roller-based guide transmits
significantly more vibration than a hydrostatic guide
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Grinding wheel

X
3

a, = Feed in the direction of the grinding wheel
a. = Feed in the workpiece surface direction

vi. = Feed speed

v. = Cutting speed

Workpiece
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Creep feed grinding

Reciprocating grinding —)

== Synchronous rotation Grinding wheel
) Counter rotation

é Workpiece

Grinding wheel

PRRLIEN Workpiegg-

LBC'? Infeed a, (mm)

n.5

0.001-0.05

177

. Feed rate v (mm/s) 0.1-4 100—500
\ —_—
Speed ratio q (-) 3000-300 000 40—400
Geometrical contact
14-110
l, (mm)s 1.4-4.5
Numbe;aosgfsrmdmg Usually 1 Function of the overall infeed
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High-performance deep grinding &, »o3L b ooy J) Soww
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TABLE 16.2
Process Parameters of Reciprocating, Creep, and High-Performance Grinding Processes
Set Values Cutting

Infeed Feedrate Speed ial Removal Rate
Process a, Vi V, Qw
Reciprocating grinding 0.001-0.05 mm  1-30 m/min 20-60 m/s 0.1-10 mm*mm/s

0.1-15 mm*¥mm/s

50-2.000 mm*mm/s
-

Creep feed grinding 0.1-30 mm 0.05-0.5 m/min  20-60 m/s
High-performance grinding  0.1-30 mm 0.5-10 m/min 80200 m/s
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X
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where
v = fluid velocity
d = diameter of jet or pipe
v = kinematic viscosity of fluid (10-* m%/s for water)
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30 degrees

Traditional nozzle (with eddy zones shown) Optimized nozzle design

Incoherent coolant nozzle design Improved nozzle design for coherent flow
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(Grinding Wheel Dressing) Koww ¢y ;9,5 3
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Electrolytic In-process Dressing (ELID)
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Laser scanning direction
>

Laser beam

Abrasive grain
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Abrasive grain
(Diamond, CBN)
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Metalic bond

1 EDM-Dressing

Generation of macro geometry I Generation of micro geometry I
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