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Digital Twin machining at IMTS 2018
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Traditional CNC and CMM Data Flow
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Digital Thread Data Flow
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Digital Twin machining & DMDII

“Mind the Gap”14-02-02

e Real time twinning
from MTConnect

e 1Hz trace the planning
data

e 10Hz+ model the
machining data

* Phone and large
screen TV display
e STEP in Node.js
e View in Three.js
 Ulin React.js

https://youtu.be/n syXtpyxgM

http://fishhead-.ster‘;tools.co 18080



https://youtu.be/n_syXtpyxgM

Digital Twin measurement ¢&: DMDII
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Digital Twin manufacturing framework
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MTConnect Adapter Data
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ive axis example part

= STEP-NC Machine - A

S_FISH_HEAD_three_features

File View Setup

Simulate Tolerances Probing Help

15 Hd QPeld¢ B oﬁb & R K & (3 View - P Machine Tool + 3] Position [7] Feeds [E] Cross Section | @

< Back Mg OpenFiles - Forward > Goto STRL [»] |

MTonnect

© Track & Simulate @@ Disconnected [

N

'| [~ H i | Model  Tools for WS Features for WS Tolerances for WS Probing
- ] Raw [~ Finished [] Dekta [ Fodure B4 Tool F PMI [ Planes [] Toolpaths [] Explode [ Removal

I3 Edit

Simulste & [

. —

L Cylinder probe 0.3 WS 10 ~
- Rib
-3 Five axis surface

T spline point 0 WS 1
¥ spline point 1S 2
i T spline point 2'w/S 3
1T spline point 3 WS 4
L. spline point 4 WS 5
e s
T spline point 6 WS 7
] spline point 7WS &
spline point 3 WS 9
T spline point $ WS 10
spline point 10 WS 11
spline point 11 WS 12
spline point 12 WS 13
spline point 12 WS 14
spline point 14 WS 15
spline point 15 WS 16
spline point 16 WS 17
spline point 17 WS 18
spline point 18 WS 19
spline point 13 WS 20
spline point 20 WS 21
spline point 21 WS 22
spline point 22 WS 23
spline point 22 WS 24
t.T_soline coint 24 WS 25

A

EPRPLPLPRPEPEN

Workplans Part Properies  Tools  Features

Probe contact at (8.5374, 8.9997, -1.2852)

| 84 Movie ~



Results

e 3-axis Boxy — July 2017
e Hyundai WIA XF6300 Siemens 840D — Aluminum — Renishaw Probing
e 130Hz MTConnect, 100Hz Simulation, QIF results
e Part coordinate simulation

e 5-axis Fishhead — February 2017
e Northwood Fanuc 31i — Foam
e 10Hz MTConnect, 10Hz Simulation
e Machine coordinate simulation

e 5-axis Fishhead — March 2017

e DMU Siemens 840D — Aluminum — Renishaw Probing
e 230Hz MTConnect, 50Hz Simulation, QIF results
e Machine coordinate simulation



Participants

e Participants / Supporters/ Invitees (* = not confirmed)

e Organizations CATIA  Machine Tool Suppliers
e |SOTC184/SC4/WG15 P ppm—— S * DMG Mori
e OMAC " 7 e Hyundai
* NIST h ‘ * Makino
e« AMT/MTConnect ” e Okuma *
« DMSC/QIF : ¢ Metrology

e Technology Providers « Mitutoyo
e STEP-Tools, Inc. 4 e Renishaw
e Dassault * : o End Users
e Autodesk * i e Boeing

e Cutters/Holders = e Airbus

e Sandvik Cormorant

Participate by adding value to MTConnect, QIF or STEP
in the framework
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Requirements

e Large screen TV with HDMI connection to

e High speed desktop e.g https://www.cyberpowerpc.com/system/VR-Ready-
Deal-Radeon-RX-580 (this is the base - add options for cooling and 5G+ speed)

e Basic connection to network
* Enable real time, but perhaps sporadic, display at the digital twin hub
* Enable reliable previously recorded display at the digital twin hub

 On machine probe with Inspection Plus or similar

e Interfaces in CAD and CAM

e STEP for design requirements (hardest)
e QIF for quality results (easier)
e MTConnect for machine monitoring (easiest)

CAXx
STEP Feature or face for
Model enhancement



https://www.cyberpowerpc.com/system/VR-Ready-Deal-Radeon-RX-580
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