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Jig Grinding of Alloy Tool Steel with Electrodeposited CBN Wheels
(Effects of Grinding Conditions on Grinding Characteristics)

Mutsumi TOUGE, Hironobu SAKAMOTO and Tetsuo MATSUO

Jig grinding is well known as a precision internal machining process for high precision products
such as dies and fixtures. Investigation to realize high productivity and high accuracy is performed
with different electrodeposited CBN wheels under various grinding conditions. Grinding characteris-
tics such as grinding forces, torque and surface roughness were measured. The main results obtained
are as follows. (1) Grinding accuracy improved with an increase in peripheral speed of grinding
wheel. (2) Grinding forces and torque decrease with an increase in peripheral speed of wheel but
increase with wheel depth of cut and work feed rate. (3) Grinding forces and torque increase with
the cumulative stock removal which is caused by the progress of attritional wear of CBN abrasive
grains. (4) A clear reduction of grinding forces is caused by quill motion overlapping the main axis
and is induced by the decrease in the mean chip volume and/or the mean chip cross-sectional area.

Key Words: Internal Grinding, Grinding Force, Torque, Electrodeposited CBN Wheel, Die, Sur-
face Roughness, Tool Wear, Quill Motion
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Workpiece SKD11 (Hv 800)
Grinding wheel Electrodeposited CBN

Diameter of wheel (mm)
Grain size number

Depth of cut t (um)
Work feed rate  V,, (mm/min)
Wheel speed V, (m/s)
Quill speed £ (m/min)

Diameter of wheel spindle (mm)
Length of wheel overhang (mm)

Grinding fluid

$12

80, 120, 170, 200, 300
20, 50, 100, 150, 200
10 - 50

10 - 27.5

1-5

10

40

Soluble type (3 //min)

| <o
. i Center of spindle
C—Ax15\~}

Quill motion
Grinding wheel
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