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In order to maximize the performance of multi-axis machine tools, micro
process planning for creating machining data is important. As promising approaches to micro process
planning, a micro process planning system was proposed that reuses actual machining cases and
analyzes case data to derive the necessary rules. However, it is not always effective for multi-axis

machining, because enough case data are not collected for micro process planning of a specific
multi-axis machine tool.

In this study, a digital twin of multi-axis machine tool in cyberspace is proposed to collect real
and virtual machining case data for micro process planning. A realization of the twinning function
of the digital twin by autonomous feedback of actual machinin? shaﬁe measurement is also proposed.
The digital twin has the same machining capabilities as a real machine tool with kinematic errors to

generate the required machining case data using the proposed method.
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Machining database
Machining feature | Material hardness | Cutting tool| Tool material
Closed pocket 190|Endmill High speed steel
Closed pocket 230|Endmill High speed steel
Closed pocket 350|Endmill Carbide
Closed pocket 400|Endmill Carbide
Round hole 190|Twist drill [High speed steel
Round hole 230|Twist drill |High speed steel
Round hole 350|Twist drill |Carbide
Round hole 400|Twist drill |Carbide
Analysis result of ? Analyze machining data
; machining data N Operation planning algorithm
IF Machining feature is Closed pocket THEN
Closed pocket Round hole IF Material hardness <230 THEN
Cutting tool is Endmill
m?gféi }1:2?:1?22; Generate Tool material is High speed steel
X IF Material hardness > 230 THEN
=230 >230 algorithm Cutting tool is Endmill
Cutting tool: Cutting tool: ﬁ TOVOIV material 1s. Carbide
Endmill Twist drill IF Machining feature is Round hole THEN
Tool material: Tool material: IF Material hardness <230 THEN
High speed steel High speed steel Cutting tool is Twist drill
A A 4 Tool material is High speed steel
Cutting tool: Cutting tool: IF Material hardness < 230 THEN
Endmill Twist drill Cutting tool is Twist drill
Tool m.aterlal: Tool materlal: Tool material is Carbide
Carbide Carbide
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