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• Who am I
• Dr. Martin Hardwick

• Convener of ISO Digital Manufacturing working group

• www.steptools.com, info@steptools.com

• What standards are we developing / assisting
• STEP-NC integrated model for machine control – ISO 10303-238

• QIF Quality Information Framework – ISO 23952

• Digital Twin framework for manufacturing  - ISO 23247

Introduction

More than one million parts were made using STEP-NC last year

Every CAD system has a STEP interface

STEP-NC is the MCD format for the New Midsize Airplane (NMA)

http://www.steptools.com/
mailto:info@steptools.com
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Digital Twin framework for manufacturing – ISO 23247
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Example 1 – dynamic scheduling of robot teams

• Four robot STEP-NC program
• Digital robot models from CAD systems include kinematics for all components

• Digital robot teams synchronized with physical robots enabling dynamic control

• Digital robot results that can be analyzed for opportunities, patterns and exceptions

STEP-NC Digital State

RDF Digital Twin

MTConnect Digital Exhaust

ISO 23247

Digital Twin framework 

for manufacturing
Digital Robots Robots on Rails
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Example 2 – speed feed optimization to maximize tool life

Change tool 

diameter
Compute tool

engagement
Make linked 

data
Go / No Go

Tool

Expert

Machining

Context

Macros

Gcode

operations

OMAC

MTConnect

Stream machining

results

ANSI

STEP-NC

Add model

data

STEP

Agent

Filter

Results

STEP Tools ISO

BFO
STEP2RDF

STEP2QIF

Convert to RDF

resources

Analyze and 

learn

ISO 21838-2



.

MH_2019.ppt | 6

Goals for 2020

• Robust, safe, dynamic and flexible drill and fill for assemblies
• Dynamic scheduling of robot movements as locations on rails changes

• On demand measurement of robot and hole locations using sensors and digital state

• Continuous monitoring of robot health using machine learning and material properties

• Digital twin model for every hole that is drilled and filled


