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The Recognition of Grinding Troubles Utilizing the Neural Network(III)
- Establishment of Optimal Grinding Conditions -

Jae-Seob Kwak*, Ji-Bok Song**

ABSTRACT

Lacking for the skilled grinding operator possessed of the experiential knowledges in machine shop, there
is the just requirement which includes the establishment of the optimal grinding conditions. Accordingly,
we attemt to develope the selection system of optimal grinding conditions such as workpiece velocity, depth
of cut and wheel velocity and to add the trouble shooting system by means of the neural network. Those
systems are robust to the each machine error and environmental unstable state. In addition, we produce
the learning process that is progressed with additional data modified by skilled operators, and excluding is
advanced to similarity of input data.

Key Words : Optimal grinding conditions(3# Ad471F %27), Neural network(417 3 2%) Learning
process(84), Data similarity(¢°lel fAlx)
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Table 1 Relationship grain and workpiece material

Grain

Workpiece material

A |wa | C GC
Mild steel 3 2 1 0
Hardened steel 2 3 1 0
Alloy steel 2 3 1 0
Tool steel 1 3 1 2
Stainless steel 2 3 2 2
Cast iron 1 2 3 0
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Table 2 Relationship between grain size and surface roughness

Surface Grain size
roughness
4m Below 24|25~45[46~70|71~120|Over 121

0.2~ 08 0 1 3 3 2
08~ 15 0 2 3 3 2
15~ 30 1 2 3 2 1
3.0~ 60 1 3 3 2 1
6.0~12.0 2 3 3 1 1
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Table 3 Workpiece velocity ratio with respect to wheel velocity

Grinding method

Workpiece material External grinding Internal grinding Surface grinding

Rough Finish Rough Finish Rough Finish
Mild steel 1/25-1/30 | 1/170-1/200 | 1/70-1/80 1/100 1/50-1/60 | 1/170-1/200
Hardened steel 1/50-1/60 | 1/170-1/200 1/100 1/170-1/200 | 1/50-1/60 | 1/450-1/500
Alloy steel 1/50-1/60 | 1/170-1/200 1/100 1/170-1/200 | 1/50-1/60 | 1/450-1/500
Tool steel 1/50-1/60 | 1/170-1/200 1/100 1/500 /50 1/500
Stainless steel 1/50-1/60 | 1/170-1/200 1/100 1/300 /50 1/300
Cast iron 1/50-1/60 1/100 1/70-1/80 1/100 1/50 1/100
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Table4 Depth of cut and infeed ratio with respect to surface

roughness
Grinding method
Workpiece | External Internal Surface
material grinding grinding grinding
Rough |Finish |Rough | Finish |Rough| Finish
Mild steel{ 20 | 5 30 5 15 | 7
Hardened
1
steel 40 7 30 7 0 , 5
Alloy steel| 40 10 20 10 15 5
Tool steel ] 20 5 15 5 20 10
Stainless
steel 20 5 15 4 2 10
Cast iron | 30 10 20 10 20 10

Aol AHEE 23 AAsEe dAYE(Weight)
L e ’il(l) (2) (3)3 2t
AN We $31F id4 wadA 2939 A
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Fig. 9 Chatter vibration of workpiece surface
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