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“Spikey” usecase for closed loop process planning

Use case: Process planning of sprocket hub of a pedal
car (Spikey) with improvements based on outcome.

Goal: Consolidated information flow from conceptual
process planning through machining and back
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Issues in WG15 context.:

1.

Information needs in different activities related
to standards (AP242, AP238...)

Machining feedback in Digital twin context
Consolidation of different life cycle stages
(AP239 PLCS, RDF, AP242)




A, 1. KTH STEP viewer (AP242) for process and quality
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= FrOcess pians
B Sprocket hub 3-axis machining 3 setup
* Recipe: machining
op 010
# Recipe: Chaing ring side machining
|} Input
£ Output
3 ipp_setup_1
l Resources
[+ (= workingstep 1
[ [ workingstep 2
[+ workingstep 3
[+ [ workingstep 4
[ [Z workingstep 5
[ workingstep 6
[=) workingstep 7
[ workingstep 8
op 020
# Recipe: Chain guard side machining
B Qutput
: I@.lpp setup_2
Resources
[+ workingstep 1
[ workingstep 2
[ workingstep 3
op 030
- # Recipe: Chain guard side machining
B Qutput
| B3 ipp_setup_3
Resaources
[ = workingstep 1
[ [ workingstep 2
[ workingstep 3

MEA
EL Falkl[l)ﬁ mode dim 5.5 H13 hole position out of tolerance (RPN=32.0)
[
. Fallure cause deficient tool change routine
“-[& Failure effect: Part will not be possible to clamp in op 030
:~# Occurrence: 2.0
& Severity: 4.0
- Detectability: 4.0
‘~# For op 010 -> workingstep 7
Failure mode: dim 93.5 to large (RPN=25.0)
Failure mode: dim 11 H13 out of tolerance (RPN=25.0)
Failure mode: dim 11 H13 hole position out of tolerance (RPN=25.0)
Failure mode: dim 5.5 H13 out of tolerance (RPN=25
Failure mode: plane position 2 mm out of tolerance (RPN=15.0)
=30 Cantrol plan
measure dim 93.5
measure plane possition 2 mm
measure dim 5.5 H13 hole pattern
measure dim 5.5 H13 hole size
measure dim 11 H13 hole pattern
measure dim 11 H13 hole size
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1. Assembly process planning and
machining process planning in one context
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S’ 2. Smart sensing: Framework logic

.. | ;
MTC data LabView data [ STEP-NC data }
. WebSocket 1 :
LabView ' l ;
Position of tool FFT analysis
( | WebSocket 2 i
MTConnect | j Py_t “"F l l
\ ) | application v v
. Chatter Operation
. 3D-plot . )
p Y Websocket 3 i assessment information
ebSocke ! ~
\ STEP-NC , \ l o
Colour-indication of assessment result
B WebSockets stream data B Analysation of data streams in Python
N COLLABORATION WITH: TCP connections deliver data streams TCP connection delivers data streams
Z Fraunhofer Each stream is formatted and optimized for Python Each stream is formatted and optimized for Python
beforehand or in Python directly . . . .
RI Acceleration signal are received in one second
SER . Acceleration signal are received in one second intervals, MTConnect in 500ms intervals
esearch Institutes . H H
of Swweden intervals, MTConnect in 500ms intervals
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STEP-NC variables

ProductID FeaturelD
ProjectID FeatureType
ProductVersion FeatureName
ProgramID ToollD
ProgramVersion ToolClass
ProjectRelease ToolName
ProjectStatus ToolDescription

N WorkingSteplID Operation|D

= Fraunhofér WorkingStepType OperationType
WorkingStepName STARTOFCYCLE

RI
SE o e WorkingStepDescription ENDOFCYCLE
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STEP-NC variables

; STEP-NC AP-238 PROGRAM
; STEP-NC File: 190226_Boxy_3-Axis_Machining.stpnc
; Generated: 2019-02-26T12:42:49+01:00

; Add subfuntion
EXTERN TWEETSUBSTEPNC(STRING[179])

G17 G40 G90
TWEETSUBSTEPNC("WorkingStepName:empty
TWEETSUBSTEPNC("Endofcycle:empty
TWEETSUBSTEPNC("ToollD:empty
TWEETSUBSTEPNC("Startofcycle:empty

TWEETSUBSTEPNC("ProductiD:Boxy_3-Axis

TWEETSUBSTEPNC("ProgramlD:Boxy_3-Axis_Machining_Setup_2.stpnc ")

TWEETSUBSTEPNC("SENDTWEET
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")

; Workingstep: OP 4 Face Milling Datum B
N98 M5

; TOOL CHANGE: TOOL 1

; diameter: 16in

; length: 61in

TWEETSUBSTEPNC("WorkingStepName: OP 4 Face Milling Datum B ")
TWEETSUBSTEPNC("ToollD: NTOOL001 ")
TWEETSUBSTEPNC("STARTOFCYCLE ")
TWEETSUBSTEPNC("SENDTWEET ")

N876 T="FACEMILL63"

M6

N877 M3S4840

M8

N878 G0X-40Y-40Z50

;NCG#CYC71#FRAESEN.COM#NC1#1#*NCG;*RO*;*"HD*; #2#1#2# 1 A #A#H2H2H#1 #3#2#2
H#AH3HHAH2#H0##1#3#*NCG;*RO*;*HD*CYCLE71(50,4,25,0,0,0,90,90,0,3.5,30,20,0,750,
12,5);#END#*NCG;*RO*;*HD*

M9

G0Z250

Mo1

TWEETSUBSTEPNC("ENDOFCYCLE ")
TWEETSUBSTEPNC("SENDTWEET




Schematic structure of the framework for vibration
classification

Data acquiring system

Active MQ message
Virtual Instrument broker

TCP data exchange Processing of

input data

Listen to
application

Establish sever
connection

Process Preprocessing
WebSocket 1 information WebSocket 2

Vibration
data

WebSocket 3

Prepare data .
Coordinates
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Connect to server
via SSH

MT Connect adapter Classification Visualization

Matching
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Sl Boxy machining video
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3. Consolidation of different information
qualities in different lifecycle stages

Plan
 Many stakeholders, alternative solutions
« Planning for types of solutions versus individuals

«  Flexibility essential > plan

)

Detail
»  Specification of one individual
* Predictability essential

Machine
» Qutcome data could be unpredicted properties
» Massive amount of data points measured

Feed back
» Creating information in context based on measured data

« Combining measures from different sources of data and
also many different instances of part/process

> machine

( feedback ¢




S, 3. PLCS for consolidating information from different

FKTHS

perspectives/models/standards and lifecycle stages

ISO 10303 STEP AP239 (PLCS)
+ PLCS information models cover the entire life cycle

Of a prOdUCt p 2 Concept Simulation Definition Manufacture Support Disposal
. . g . rocess 3
* In previous KTH research we have verified that it use cases _ WA
can also be used to cover production systems [von - _| e, — .
AP 209 Multi-disciplinary .
Euler 2008] & o Ty Suteat )
/ iN1) Y ILS Specs (SX000)
Managed hmdel.Based Based
PLCS is designed to be used in many different business =i 2 ey . RS
applications, B AP 239
. s . Information ngineering Product Life Cycle
« ltis alarge, generic information model k : Support (PLCS)
. . oy . . . AP 238 | Integrated
« with mechanisms for partitioning the information ONC|Machinng |
model into smaller components (DEX) g "~ | AP 235 o Enginesring Properties |
- 'y . : i for product design & verification
IN COLLABORATION WITH: « and for providing additional (and more precise) o ey e
— i i ifi iassembly, interconnect & ; Wi STEPAP 242, Comesgence of AP 203
= Fraunhofer Semgntlcs that add business SpeCl.ﬂC : packaging design N ey oot e I:
terminology (Reference data, published using
RI the W3C Web Ontology Language (OWL)
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Using PLCS to consolidate information from multiple Hej pa G
stakeholders and lifecycle stages for the Spikey use case x¢ L L

“ ' 5
» Define use case DEX:s and Reference data and ontology *‘ o ;h -

* Issue — representing geometry ontology? Hello!
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S Implementation proposal — Spikey version 1
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proces c 2CM
sing h MTConnect
with Enriched | i _,| sensors Data KTH- Prop I
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Ideas for WG15 collaboration

* C(Closing the implementation loop for
machining process planning for

Spikey U“‘
AP N2 =
[Pk \

Todpaths

* Involving the material aspects and

o B
models e.g. for traceability of the ] k
1 1 e o0 pukhyg - NC'C-OUC
effects of using different types of Tt o
C AM \‘ v L & —P MAcaws
material ) NC- £XL e i
i/fﬁj MASTEY ks N o ™S
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 New workflow with WG15 partners
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