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Summary

Engine parts machining process requires environmentally-friendly technologies with energy saving

and no wastes, as well as high-precision machining.

In constructing a new cylinder block machining line for 0 ZR 1.3/1.5 engine mounted on New

Demio, Mazda has developed and adopted a number of new technologies and systems of our own to

improve machining accuracy and achieve an environmentally-friendly process.

This paper introduces WA new process for enabling much higher accuracy in cylinder bore

finishing, @Ecological coolant-less machining, that results in reducing significant machining energy

and wastes.
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Fig.1 Cylinder Brock Bore

Table 1 Relationship between Engine
Performance and Quality

Engine Performance Aim Cylinder Bore Accuracy | Evaluate Items Effect

Fuel-Efficient Reduce Friction Improve Accuracy Diameter, Eleedal:gr?gePlswn-nng

Cylinder, Reducing Piston-ring

Cylinder Tension
Low-Emission Reduce Oil Consumption | Improve Roughness Rvk, Mr2 Reduce Oil Retention Volume
Seisur@Resistance | Stability of Lubrication | Improve Roughness Rk, Mr2 Keep Oil Retention Volume

Surface,
Cross Section

Reduce Plastic Flow Keep Lubrication by Carbon

Table 2 Matrix for Improving Accuracy

Bore Diameter oQ ol o0 o0
Form od o0 oOl oO oQd
Roughness o[ oQd
Surface o[ o[
Bore Accuracy s |-
3] ©
3 T l5<| 8
Factor g 2las| 2
£ |§$0 o
< = S = |09 5
Concept of High S| 2| 8|8 |Eg| &
Accuracy Machining = | < = = 0| »
Improving of Stiffness o[
No-deformation o[ ol o[
Constant Machining Condition o0 od o0 o0

Table 3

Issues

Issues in High Accuracy Machining
Subject

Zero Work Deformation

Work Deformation Analysis

Constant Allowance

Control Allowance

Minimum Allowance

Minimum Allowance

Higher Tool Rigidity

Tool Deformation Analysis

Machining Heat Reduction

Machining Thermal Analysis

Control Temperature

Machining Thermal Analysis

Constant Dimension Detection

Precise Dimension Detection

Constant Cutting Performance

Cutting Performance Control
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Table 4 Technical Issues

Issues in
Coolant-less
Machining

(O S %
%
(@) O 5
NS
S s
AN
AT lant-1
d f Coolant-less
S L _
Technical Issues
o[ o [J] Facility Structure to Assure Higher Accuracy
ofo( o [J Low-cost/Low Volume Lubrication to Tools
ofJo( o [J Optimum Tooling Conditions
o[l o [J Low-cost Cooling to Tools
o[ o [ o [ Chip Deposit Prevention
o [ o [J Low-cost Chip Collection
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Table 5 Issues in Low-cost MQL Machining

Issues Countermeasures

Liquefaction in Spindle and Pipe | Uniform Pipe Dia in Spindle

Design Piping to Large Curvature in

Bending Point

Design Piping to Center in Spindle
Waste Oil Oil Recycle
Reduce Oil Cost Develop Low Cost Oil
Reduce Introduction cost Trial by Mazda
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