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world skills

1. INTRODUCTION TO TEST PROJECTHi B /4

1.1. COMPETITION CELLZ 8T ()

For each Competition the cell will be modified to present a different set of challenges. The Test Project should be
presented to the Competitors in the form of a project specification from an Industrial Customer. In this case it is
to process raw widgets through a machining, deburring, assembly and inspection process.

f5ASEIETI E AT A R OB S S e (B2 D . BRI H 4 DTk T30 E AT
(THEUEI? ) MHRERASES . EXMHLF, CRBEMT. LB, BRIk
PSRN TS0 1 o

A representative example is shown below. N il & — A HA R M 15 T

1 | Input Tray — with 10 plastic cylinders loaded into it ready for processing. Note that Input Tray has
holes to accurately locate cylinders. (See Task Extension)

NFCE- A 10N RN GREL? ), HERIN L. EE, WMAMEAL, DHEREN S
. (WAESSYFE)

2| Machine Chucks — with LEDs showing statusH1 5% R #t- led Bk A
3 | Deburring Tool — low power electrical tool 2= &l T. A Th R d 5 T. A

4 | Assembly Tray — loaded with 10 plastic rings which are push-fit onto the cylinder
FEMCFERE -2 F10/NRLIE, X SEEAA] DAHER SHL
5 | Output Trays — no location holes — simple open trays. Green for good parts, Red for reject parts

PR - A E AL AL- TR I TP TR . I FE S, MR AR EM? ) Ha
@

6 I/0O connection terminal strip — pre-wired into controller but not into sensors/LEDs
I/OE e A&t 25 -TUE L B I 28, (B ERFML B/ led
7 | Sensor Switch{& /&2 3%
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1.2. BASIC CHALLENGEZ: A& kiR

The Basic Challenge will be to set up the cell to run as shown below:
FEARMIPCR R BRE BT (B ) BT R R:

1 | Pick part from Input Tray and insert into Chuck - Wait for specified machining time
MNP B 22, dl R A, SRS E A T (A

2 | Transfer part from Chuck to Deburring Tool. Rotate part 360° around tool to simulate deburring

— tool should spin up / spin down with suitable timing

B LAM IR B L BRI TR . BT HRREE3608, Bl % B
-1 B WA 3 2 ) A 1) A g/ ) T e

3 | From Deburring tool move part to Assembly Station — press-fit ring onto cylinder
MBI T B ST BRI LA S A I BN L

4 | Assembly Tray — loaded with 10 plastic rings which are push-fit onto the cylinder
PERCTEA -2 E10BRIA, TX LI T] DAHES) L b

5 |sfer to Output Tray#% 2§y Hi 5%
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1.3. DETAILS OF ASSEMBLY OPERATIONZSAC B AE4H S

1) Approach Assembly Tray from Deburring Tool
ME TR TR e Ao B4

2) Move down into Assembly Tray to insert Cylinder
into Ring

s BIARFTE T, KA AR

3) Move away from Assembly Tray with combined
Cylinder and Ring

N AL UL AN S P P e BC A £ A2 T
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2. EXTENSION TASK 1 - IRVISION PART LOCATION
VRAESL: RERIERILE CEAL?

In order to be able to challenge the competitors to their limits —to be able to differentiate between them,
extension tasks are foreseen — additional tasks to be completed after the basic task has been achieved.

T RERE PR S FEE IR - -9 T RERE X 40 EA1], AT DATUL Y AT 55~ -7E 58 I FE AT 55 2 J5 38 2 58 B 41
HIES o

First Extension Task is to use iRVision for Parts Input 55—/ JBAT- 55 42 i FH iRVision {3444 A

The original Part input tray has fixed locations for the parts. J& K ZE M NFLR A 241 EH 628 .

This was common practice in industry but is an expensive way to present the parts.

XAE Tk o AR WA, (I — P &) 5 I s i A (1 7 =

The more state-of-the-art method is to use simple parts tray without locations and use Vision to locate the parts
before picking.

RSt (T AR S T T B A B AL R AR, JRAER I GRFE? O BT IALOE E L

The FANUC education cell comes with pre-calibrated iRVision 2D camera system installed so competitors can use
iRVision to pick the parts from the tray

FANUCHL B #. el 4% 1 TSRS HEIiRVision 2DFRE R 45, R 7% #8i% F 7] LA FHiRVision M FGAL i Phit =
14,
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3. EXTENSION TASK 2 — IRVISION PART INSPECTION

VRMES2: ERMAEHTRE (BM? )

Second Extension Task is to use iRVision for Parts Inspection:

B A RAT S5 2 f# iR Vision#E 4T A4S £

After assembly, the part is presented to the camera as shown above.

Then the camera can check for the presence of the ring —and check OK or NOK.

Depending of the result of the inspection the parts should be placed in the GREEN ( OK ) or RED ( NOK) output
trays A% e n, MEAENSEGL, WTE R,
IRIE SR AR ST LU AR B A7 4, IF R TTOKEINOK .

HRYE U6 45 R £1ﬁiﬁé%’é(_OK)Eﬁé(NOK)Eﬁqﬂu
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4. EXTENSION TASK 3 = IHMI USER INTERFACE
¥ EAES3: IHMIF P R H

The basic sequence can be executed without any special user interface, but it is common industrial practice to
create a custom user interface showing the actual layout of the cell and the progress of parts through the cell,

such as shown below:
FEAR WGP AS T BEAT AR KRR (1) 7 FTH A0 T CABRAT , H Tolk o DL 2 B e — N B U P FEmT, s B % 1 SE R A = R 38 A2 5 T
R RIREE, R E s

This user interface should be dynamic — updating as the parts are moved through the cell and should have some
command buttons as appropriate for the function of the cell.

A F %02 B A I ——A B AR S TTAS th RS B I HEAT BORT,  OF HNZA — Seid A TS DO RE A d & 4%l
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5. WORLDSKILLS STANDARDS SPECIFICATION ANALYSIS

T 55 RE AR RS 23 #

The table below shows how the Example Competition relates to the WSSS for this skill
TR IRTEIE S TR RERR M S AU ARG R

01

02

03

04

05

Work organization
and management

TARH R

Communication
and interpersonal
skillsyayia 2 N\ brazs it
17

Layout and design

A JRy Ak it

Installation and
connectivity

TR

Automation and
programming
H 3k A iz

WSC2019_TPFS08_example

As a 2-person team, the competitors must work together and separately.
The daily planning should give them some guidance on which tasks to
execute in parallel, but the competitors must organize themselves
efficiently in order to be successful, and to be able to complete the
Extension Tasks which will eventually distinguish between competent and
excellent performances

PERN—APA NN, S 3835 A S A TP AR . HHTHRIS Oz 4 Al AT — 245
T, WRESAR S A AR HATHAT, (ESFEF LAE B2, DUERID et 38, 2
5 HENS IR0 76 B JRAE 55 MR IR BON 5 E S JRIE T2 RIF AL 75 R

Competitors are provided with a PC with FANUC Roboguide simulation
system pre-loaded on it.

They will also be given CAD files of each component of the Cell- Chucks,
Trays, etc. and they should decide layout themselves.

They can use the additional features of Roboguide such as cable
simulation and modelling to add additional detail / realism to the cell

ZAEIE T [ H I 713 T FANUC Roboguidefi 5 &5t

AN AF B A T AT R CAD SO ——R A, B8RS, ABTRGZ A O YE WA s «

At ATTR LA A Roboguide B Tl aE,  n Fi A AR 0L R AR, DAS I PR DN B Te BB A M ) 40 T
After deciding layout and completing basic mechanical unit integration,
competitors can fix peripheral components directly onto the base panel.

They must also decide how to control electrical inputs & outputs, make
electrical connections ( using push-in terminals — no need for soldering )
and do 1/0 configuration

TER SEAT 5 I 56 A WU R TG AR RS , S48 T 7T LA E ke A1 2 A [ 5 6 2 b o

AT 345 206 2B SE (e 2 ) FEL SR NI Y, AT R R (S P N 2 3 AN 75 AR ) ANI/O T B
Basic programming task is quite simple, transferring parts from input tray
via chuck and deburring tool to assembly station and then to output tray,

but to distinguish between competence and excellence there are several
extension tasks available:

e Use a more sophisticated sequence to feed the machines (chucks) in
parallel use to increase productivity.

e Use iRVision instead of part locators for more flexible production

e Use iRVision or Sensor Switch for Part Checking

Create a User interface using HTML and graphics
SEARR AT S AR, IR AN 25 B0 R 2 NN FT A e A8 B et SRJE 46
F e, ERAT RO RAMEE, HIVNY RS E 5
{1 FH B8 A2 2 BB FRAT A HLES (chucks) B (R R, LB @R 2R,
{8 FHIR Vision i A~ & F A 5E o7 4 R S 5 R 3 14 A2
{8 FHIRVisionsf R BT # AR 2T, A FHHTMLAIEDE G H - St
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06 Commissioning,
maintenance and
troubleshooting
W GE AT R
ki

07 Documentation,
briefing and
reporting

SO ARAIR

WSC2019_TPFS08_example

Maintenance challenges can be set for the robot itself, but also for the
application —i.e. removing ring from the assembly tray and checking for

appropriate response from the system

YEFPRERIE T LIOUHL S AR S, ] DOV AR i B —— R MR I AL ERE3R, Jf

A5 T R G 15 T 24 1A R

Documentation suitable for handover to the customer should be created.

For example:

e User Interface Description (using images from Roboguide and the User

I/F to be as realistic / graphic as possible)
e  Program Listing
e  Robot Setup Description (Registers, I/0 etc.)
e List of relevant manuals

45 T WL BB % PSR Al
P 7 3T £ Roboguide AT P VI ER R T il 20/ Ak
FiFEi

BLE A BB (788 10%)

HRM L A SR
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6. DAILY SCHEDULEEE %
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Competitors arrive 1% FHkis

All competitor assembly organized by Worldskills

SRR IRII T IR F

Introduction and explanation of task — including safety reminder

RS B —— G % IR

Mechanical assembly of robot +

gripper WU T+ B I LR T

Design of cell layout using
Roboguidef# FRoboguide ¥ i 5
TCRLHLA JR)

Introduction and explanation of task — including safety reminder

RSN BRI —— RIS L A e

Mechanical & electrical installation
of peripheral equipment

Ji 30 e e HUHL 22 3

Off-line programming of sub-
programs

TR 1 e 12

Introduction and explanation of task — including safety reminder

S AR —— G A TR

Installation of off-line programs/
programming of basic task

B LR 7 2 AT 5 i A

Off-line programming of extension
task

I IRAL S5 I R g

Introduction and explanation of task — including safety reminder

S5 AR —— G AR

Installation of off-line programs/
programming of extension task

B LRRE Y I 28 /T AT 55 1 G s

Off-line programming of User
Interface

FHJ 57 1 1 e 2

Introduction and explanation of task — including safety reminder

RS B —— G % 2 iR

Installation of user interface/test
run of complete system

LR G /MRS AT TR R
9

Start preparation of user
Documentation

THaRHE S SO

Introduction and explanation of task — including safety reminder

RS B —— IR % 2R

Fine tuning and proving of system.
Maintenance testing (Fault
Handling) Optional extension task.

ARG AIERT o 24 0 (#
PR AL BE) T RAESS

Finalize User Documentation and
Simulation

IR EHHE F P ORI AL,

Introduction and explanation of task — including safety reminder

RS Ir BN —— 0035 2 A 1R IR
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3/NEF

20 mins
20735
3 hours
3/Ef

20 mins
2057
3 hours

3/}

20 mins
2057
3 hours

3/

20 mins
2057
3 hours

3/

20 mins
2057
3 hours

EYN)

20 mins
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Final demonstration of running

Presentation of User
Documentation and Simulation —in

1 hour

system, including extension tasks if 1N

accomplished —in form of form of handover to Customer

acceptance test at Customer ﬁ%ﬁﬁ)ﬂi%%ﬂﬁm—uﬁiéﬁ

BT RGN AR, BRETER B E

A AT 55 —— LLZE 2 B Uik

T2

TOTALIL 21 hours
21/
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