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WorldSkills International, by a resolution of the Competitions Committee and in accordance with the
Constitution, the Standing Orders, and the Competition Rules, has adopted the following minimum
requirements for this skill for the WorldSkills Competition.

The Technical Description consists of the following:
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1 Introduction/ 4%

1.1 Name and description of the skill competition[k1E 245 Bz HH
1.1.1 The name of the skill competition is [lERER 2 &

CNC Milling CMCH#EER
1.1.2 Description of the associated work role(s) or occupation(s). fHFl T/EA &R H

Computer Numerical Control (CNC) technology has become omnipresent. Most people cannot

imagine how important these technologies are in their lives. There is nothing that we use that hasn’t in
its manufacturing utilized CNC technology. It is present in products and objects of everyday life, such
as cars, airplanes, components of machines of all types, moulds for tools used for household machines,
medical prosthetics, cell phones, and toys.

CNC milling machines are machine tools used for the shaping of metal and other solid materials. These
machines exist in two basic forms: horizontal and vertical. This refers to the orientation of the cutting
tool spindle. Early milling machines were manually or mechanically automated, but technological
advances have led to the development of Computer Numerical Control, such as the CNC machining
centre. CNC refers to a computer-controlled device to read and store instructions. This numerical
information, generally “G and M” codes (a programming language) is then used to control and drive a
machine tool which is a powered mechanical device (“machining centre”). A machining centre is used
to fabricate components using cutting tools for removing the material.

To form the finished part, the cutting process can be started from a solid block, pre-machined part,
casting, or forgings. For those scenarios, the skill requires the highly skilled CNC milling machinist must
read and interpret complex technical drawings and specifications, and work to a high degree of
precision and detail. They must be proficient in metal work and understand how metals react to
various processes. They must be a skilled computer operator and machine operator. The programs can
be generated manually or using Computer Aided Design/Computer Aided Manufacture (CAD/CAM)
software.

To achieve the finished part, the CNC milling machinist undertakes a sequence of essential activities,
from interpreting engineering drawings to optimizing the machining process:

e Interpreting engineering drawings and following the specifications

e Generating the processes and programs with the CAD/CAM system and/or G and M-codes

e Setting up the tools, work holding devices, and work pieces on the CNC milling centre

e Manipulating cutting conditions, based on the properties of the material and tools

e Operating, inspecting, and maintaining the accuracy of dimensions within the specified tolerances

e Optimizing the process, taking into account the production type: whether large quantities of one
part, small batches, or one-of-a-kind items.

Today a wide range of industries require CNC milling machinists to program, operate, and keep

sophisticated machining centre’s running in an efficient and reliable way. Large enterprises such as

automobile plants, medium sized enterprises such as mould making, and small enterprises in the

maintenance field, are some of many environments in which the CNC milling machinist plays a key,

integral role to the success of the metalwork industries.

BESEUEEH] (Computer Numerical Control ) 1l HERAERMAVAEEEE > ZE AL G
Rl I M4 EE S ER - F EATE RIS ERE R T i ir Sl - CNCEITE R HE i
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1.1.3 Number of Competitors per team &-{E BV ETF-E
SR RS 8 A B8 TS BRI
1.1.4 Age limit of Competitors 3 FHIFEERE]
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1.2 The relevance and significance of this document

ARSI A R T B B B A

This document contains information about the standards required to compete in this skill competition,
and the assessment principles, methods and procedures that govern the competition.

Every Expert and Competitor must know and understand this Technical Description.

In the event of any conflict within the different languages of the Technical Descriptions, the English
version takes precedence.

BRI E S T LRSS FR TR AR ~ RFRRAT - DU B IS 2 T AR Y
GEEER SN

— i F A BT B SR R N L i B T N 2 -
iR BB RS EA B S A Z A R EsE - DAISESRA Ryt -

1.3 Associated documents FHEE {4

Since this Technical Description contains only skill-specific information it must be used in association
with the following:

* WSI - Code of Ethics and Conduct

e WSI - Competition Rules

e WSI — WorldSkills Occupational Standards framework

e WSI —WorldSkills Assessment Strategy

* WSl online resources as indicated in this document

e WorldSkills Health, Safety, and Environment Policy and Regulations.

E’Z{ﬁmﬁﬂiﬁ BT REAVERE » RIELZHEL NEISCAFERCE -
wsI— " Efﬁﬁﬁbﬁﬂh

o WSI— "B

o WSI— "WorldSkills FE 2 | 2954

o WSI— " WorldSkills F-& 51 |

o SRR HHIWSIZE FE

" WorldSkillsf4: 24 BRI BRI A |
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2 The WorldSkills Occupational Standards
(WSOS) B[ F AElS R A

2.1 General notes on the WSOS—/E X1

The WSOS specifies the knowledge, understanding, and specific skills that underpin international best
practice in technical and vocational performance. It should reflect a shared global understanding of
what the associated work role(s) or occupation(s) represent for industry and business
(www.worldskills.org/WSQOS).

The skill competition is intended to reflect international best practice as described by the WSQOS, and to
the extent that it is able to. The Standard is therefore a guide to the required training and preparation
for the skill competition.

In the skill competition the assessment of knowledge and understanding will take place through the
assessment of performance. There will only be separate tests of knowledge and understanding where
there is an overwhelming reason for these.

The Standard is divided into distinct sections with headings and reference numbers added.

Each section is assigned a percentage of the total marks to indicate its relative importance within the
Standards. This is often referred to as the “weighting”. The sum of all the percentage marks is 100.
The weightings determine the distribution of marks within the Marking Scheme.

Through the Test Project, the Marking Scheme will assess only those skills that are set out in the
Standards Specification. They will reflect the Standards as comprehensively as possible within the
constraints of the skill competition.

The Marking Scheme will follow the allocation of marks within the Standards to the extent practically
possible. A variation of up to five percent is allowed, provided that this does not distort the weightings
assigned by the Standards.

WSOSEiBHHYE B IS irBL iR 2 R E ARG ~ SRR SR ERAE - FLIERERCI Sk
H RS B SR AH A A F /s S ey H A RE A1 _(www.worldskills.org/WSOS ) -

EFRE BB S W WS OS i BT Al Y S BR B (R B S FEPTREZERIHURR IS - [AIIE - EARERN Ry
REMEER TR Z Al SRELAE R e -

HPVE TR IR EAYRTE > SRR TP N T RIRAEFE SR > BRIFR 2
FRVEEER > A RS TSR AR B AR S SO O -

AR OB T B A [RITE E 2ER B > & —(EH H B 0 AR R 5T -

FEHEE I EE O DS REAE I E P E AR E SN - R THEE, -
73 EERIEEAT 100

B - 557 FRHERL AR th P B RE SRR ARl - SRR RE B YIRS E A
e ] REh SERE S L L AR

5F o3 J7 B & 75 v] RE &P R AC o3 TR A RS PRI (R S il LEAEAE R E
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2.2 WorldSkills Occupational Standards [Ef&F7 gEBE = AE

Relative importance

SectionIH H (%) HHETEZE (%)

1 Work organization and management T /E4H &R 10

The individual needs to know and understand:

The extent and impact of CNC-milling on modern life and industry
Quality standards for materials and quality of metals

Standards for the environment, safety, hygiene, and prevention of
accidents at work

Computer operating systems

Mathematics, especially accurate and detailed calculations, and
trigonometry

Properties of materials, especially steel and aluminium

Principles of technical design and process planning

CNC equipment technology (Vertical and Horizontal Machining Centre)
Programming by hand or CAM system software

Cutting technology according to the parameters, material, equipment and
cutting tools

Health and safety regulations, legislation, and best practice

The importance of adhering to manufacturers’ operating instructions
Ways to ensure the maintenance of sophisticated milling machines to
promote efficient and reliable working

The importance of effective communications and teamwork

The importance of effective working methods with other professionals
related to the CNC milling process

{IJ\/E pIIBERIi

CNCHEIR %ﬁ"ﬁ%ﬁéé%ﬂfg‘%ﬁﬁ%@ﬁﬂﬁ?ﬁ;
IPIehZ B ATEAR DL R S
B e e HEWTEBB@E °

BRI A4 -
B THBBEME S E - DI = -
MRt - JCH R 7 i -
FeffraetAE R s 2 R AL -
CNCEeatits (EEABUKPATIHME) -
PN T F B HCAM S SR aG e T RE = 0aa T -
RIZSE -~ AR B ~ UIEI T EACE V)BT -
1@%% G /H%U\E&?{igﬁf

B RS SRR E R E B
Z&E%éfi’r% PR ﬁf?Zﬁf DARECRIIR R A 580K
fE
ARUEmEER A B
AR AT A R BLHAMCNCH RIS A LA (F -
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The individual shall be able to:

Use computer related professional software

Interpret and apply quality standards and regulations

Promote and apply health and safety regulations and best practice
Use IT and related professional software

Apply mathematical and geometrical principles accurately for the
preparation and programming processes for CNC milling

Develop creative solutions to complex design or technology challenges

fl)\/ﬁ E49

{5 F B RS A IR B 2 S -

SRR A A o AR B AR A o

B (R e e D S i R E A -

{5 FHITH T LA S AH R HAS -

IR PSR 2ol 3 > DLUECNCHER Lfﬂix SR RTEEAE R -
A AR 2 WA DU G Feasa T el Rt R RE

2 Interpret engineering drawings and follow the specification 10

E2FE AR BN B ARAR

The individual needs to know and understand:

ISO 1 and/or ISO 3 (European and American) drawing representation
Technical terms and symbols used in drawings and plans

Standards, standards symbol, and tables

Technical drawing legends

EPNZEPSIb =R

ERPEAEAEISO1A/EISO3 (BUONFISERH ) TEEZFER -
FAR TREEIF] TREETEE Z fiTsB I SBSETT9R -
FEAE ~ FEAERTSR LR A -
Ry TAZEF] -
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SectionIE § Relative
importance

(%) THHEE
=i
(%)

The individual shall be able to:

¢ Interpret and apply engineering drawings and follow specifications

¢ Locate and identify main dimensions and secondary dimensions

e Locate and identify ISO standards for surface finishes

¢ Locate and identify ISO standards for geometrical form andpositional
tolerances

ﬂAE E4
s Rl 28 ] TR [ O A AR
. %mlﬁﬁigﬁ%u&ﬁ%ﬁ%
o EALNGHR PR AR AR SORTE 2 AL -
o BN B EREISOMUE Z SR B B A 7 -

3  Process planning f2 Z3H5H] 15

The individual needs to know and understand:

* The importance of good planning for the successful execution of
programming and operation/machining

¢ How to plan, based on the type of operation and the sequence (machining
strategy) of the data that must be specified

¢ Types of machining tools used in CNC technology including lathes, multi-
axis spindles, wire electrical discharge machines, and milling machines
Methods of work holding according to the shape of the base material

ﬂk$ﬂLIT%-

o BRAFHEIET 2RI S E T BRI LB TG B M

. ﬁ%ﬁ@ﬁmu&%W%%¢ﬁ%$ﬂ ZAVAFREITE ARG 2 -

© FHTACNCEly 2 A%tk T 2RSSR ~ 250 - SRUTEIDI TR AL R FRIR -

. ﬁ%ﬁfﬁﬂ%%ﬁé%ﬁ BT -

The individual shall be able to:

¢ Identify and set the different machining features

e Identify the most efficient work holding solution to clamp the base material
into the machine

e Select the right cutting tools for machining

e Define the cutting parameters as a function of the operationsequence,
material type, and type of operation

{IAE B4
OIS E A [FI AR 5 14

. &ﬁwﬁﬁzZﬁiﬁiﬁ BRI AR R E e -

o REMR IEREDIHI TR

. %%ﬁﬁﬂ%ﬁﬁ%?@&? MRERAY ~ #REA -

4 Programming f2=(%=1 20
WSC2022_TDO7_EN © WorldSkills International. All rights reserved

Date: 22.09.20 - v8.0,1 CNC MILLING 90f32



N

worldskills

The individual needs to know and understand:

e Programming as the creation of a logical process plan

e Different methods and techniques to generate the programs (CAM/CAD or
manual)

e CAM system programming
Skill related software

{I)\F"%DL_IT%
TEXEETRERINE A B A2 et -

o DIRETT e st 22 (CAM/CADECA Tatst)

¢ CAMZRHfE T -

o FREAHRHERES -

The individual shall be able to:

e Select the best methods according to the production type and part
specification

e Use skill specific software and related hardware

e Generate programs by using the CAD/CAM system with the format of the
initial data

e Start with drawings in paper format to create the geometry in wireframe
and/or surface and/or solid

NG =

o B4 ESRETRE  EREZITE

© [EFIRRERT E R AG B RN AG

© FEH{EAICAD/CAM A4 - DU IAEHE 2 s akat— 2= -

o DIAK Rag Rl 2 A& URGERS AT/ B TAEZ A/ BB E & FAIE 2R -
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SectionJE H Relative
importance

(%) THHEE
=i
(%)

5 Metrologyzt =2 10

The individual needs to know and understand:

* The ranges of tools and gauging instruments and their applications
* Main measuring techniques

{{EPNGETSIi= NI AN

o PR TEAHBDHISE s - URHEMSEH T -

o EHEDHIER;M -

The individual shall be able to:

e Select and use appropriate measuring tools and instruments
* Make measurements on threaded elements

[EPNG- =

o JRENGE A E N R T A AIEESS -

« DMBRGUTEMNE -

6 OperatingE:f{E 15

The individual needs to know and understand:

* The different steps that lead to setup machines
* The different modes of machine operation
{IJ\E"“%DL_IET%

e EME . ST EE -
o RIEER BRIEREE -

The individual shall be able to:

* Prepare measurements and cutting tools

¢ Identify and design the functional parameters for operation on the CNC
milling machine

ﬂ)\?%ﬁ%%’] :
THFEF NS T 2B TH -

o BRI E T CNCEE PRI E 2 DhRE 28 -

7  Machiningf#f 1T 20

The individual needs to know and understand:

e The different types of machine features
e The machining sequence
{{EPNGEFSI= NI

o BAEPEHIEA 2 FE o

o BB RA -
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SectionIE § Relative
importance

(%) THHEE
=i
(%)

The individual shall be able to:

e ldentify and designate the different machining processes on a CNC milling
machine

e Optimize the machining strategy

e Define and adjust the cutting parameters as a function of the operation
sequence, material type, type of operation, and CNC machine tool

e Start the cutting process from the raw material

e Solid block
e Perform the following machining operations:
* Facing

e Roughing and finishing

e External contours

e Island milling

* Milling channels

e Pocket (figurative)

e Pocket (circular and rectangular)

e Taper ribs
. Thread milling

e Internal

e External

e Canned cycles
e Through hole boring
e Blind hole boring
* Reaming

* Tapping
e Drilling
* 3D machining operations

*  Roughing
e Finishing

e Tapping

e Drilling

¢ 3D machining operations

* Roughing

e Finishing

(EPNGEEE LR

© BRHNEHEIR CARAECNCHE PRSI SRR AR AR -

o PEALHEMRA TSNS -
- BRI ) MU SRR R T TIRE « PORRETEL - $R(FAERY - CNCHEL T A -
o e BB ) M B -
- ERER
o HE(TLUT HEMA T HR0F
- TETELIA] -
- RREISIRIET -

o AN T

o FEVIHIE SRR

© BEATIICAUE
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3 The Assessment Strategy and Specification
AP TR B AR

3.1 General guidance Z&H]|

Assessment is governed by the WorldSkills Assessment Strategy. The Strategy establishes the principles
and techniques to which WorldSkills assessment and marking must conform.

Expert assessment practice lies at the heart of the WorldSkills Competition. For this reason, it is the
subject of continuing professional development and scrutiny. The growth of expertise in assessment
will inform the future use and direction of the main assessment instruments used by the WorldSkills
Competition: the Marking Scheme, Test Project, and Competition Information System (CIS).

Assessment at the WorldSkills Competition falls into two broad types: measurement and judgement.
For both types of assessment, the use of explicit benchmarks against which to assess each Aspect is
essential to guarantee quality.

The Marking Scheme must follow the weightings within the Standards. The Test Project is the
assessment vehicle for the skill competition, and therefore also follows the Standards. The CIS enables
the timely and accurate recording of marks; its capacity for scrutiny, support, and feedback is
continuously expanding.

The Marking Scheme, in outline, will lead the process of Test Project design. After this, the Marking
Scheme and Test Project will be designed, developed, and verified through an iterative process, to
ensure that both together optimize their relationship with the Standards and the Assessment Strategy.
They will be agreed by the Experts and submitted to WSI for approval together, in order to
demonstrate their quality and conformity with the Standards.

Prior to submission for approval to WSI, the Marking Scheme and Test Project will liaise with the WSI
Skill Advisors for quality assurance and to benefit from the capabilities of the CIS.

SPRLLE " Worldskillsi Bk A0S | S » IS0 TE HWorldSKils S s 8 P IR -
BHIPR(FAERWorldSKIISHEEIII L » BRIE: » 38805 RIS R AR e: - SRR B
i Worldskills 6 - TR T BCRACHIREFIBLITI ¢+ P JT5E « A > DUR " RAEREAR A
(as) -

Worldskills S 26613 ik o1 53 P AJREL © MERLEINT - S IRERV R 15— (BT T8 H W A O HER
AR > LR B (R R -

59T S IR U P2 AT - SRR SRR R T, VAR
TE - CISPIHER Y BGESIEIRFESUEREY: - HAG R ITT L - CRABSIRE ) -

SPOY TR 65 [ E HIAIE » 2 (A FIE BRI - Wt SRS TR - DI
R 5 S ) & I3 S TR - BRRTATRPS) 7 R U BRI AL 3R 2 WS)
BEECBORE » DB » TR T

TERREWSIECAE 271 » $759 77 SRBARUB RS A WS RS 10 » DAREIRHET - R o] CISThRETH 15
Y -
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4 The Marking Scheme 243y 53

4.1 General guidance 4&HI|

This section describes the role and place of the Marking Scheme, how the Experts will assess
Competitors’ work as demonstrated through the Test Project, and the procedures and requirements
for marking.

The Marking Scheme is the pivotal instrument of the WorldSkills Competition, in that it ties assessment
to the standard that represents each skill competition, which itself represents a global occupation. It is
designed to allocate marks for each assessed aspect of performance in accordance with the weightings
in the Standards.

By reflecting the weightings in the Standards, the Marking Scheme establishes the parameters for the
design of the Test Project. Depending on the nature of the skill competition and its assessment needs,
it may initially be appropriate to develop the Marking Scheme in more detail as a guide for Test Project
design. Alternatively, initial Test Project design can be based on the outline Marking Scheme. From this
point onwards the Marking Scheme and Test Project should be developed together.

Section 2.1 above indicates the extent to which the Marking Scheme and Test Project may diverge
from the weightings given in the Standards, if there is no practicable alternative.

For integrity and fairness, the Marking Scheme and Test Project are increasingly designed and
developed by one or more independent people with relevant expertise. In these instances, the Marking
Scheme and Test Project are unseen by Experts until immediately before the start of the skill
competition, or competition module. Where the detailed and final Marking Scheme and Test Project
are designed by Experts, they must be approved by the whole Expert group prior to submission for
independent validation and quality assurance. Please see the Rules for further details.

Experts and Independent Assessors are required to submit their Marking Schemes and Test Projects for
review, verification, and validation well in advance of completion. They are also expected to work with
their Skill Advisor, reviewers, and verifiers, throughout the design and development process, for quality
assurance and in order to take full advantage of the CIS’s features.

In all cases a draft Marking Scheme must be entered into the CIS at least eight weeks prior to the
Competition. Skill Advisors actively facilitate this process.

B RFRRIHRE Y T A A BT ~ B AR RS TR ESE T 2R AIECR - DU
FrBL SR -

aFor i EWorldskillsiE B VEE T H - AE R EEARZIREAVEERE L - HEGH2 e
GRERETEREERAIZ T - st —(EREAIRF I HE A5y

s TS T G T2 E - DU AR S AT E IR - ARSIy AV B A
& —BHIGEIR ST T R ESEEAe Gi RA il - (LR RSN R T L RefE R - BT
SRR > RIRRIRET 0> J7 ZEHV4H BT - LSRR RE A - PP ATaR a0 7 K et R e
[Eb st o

FE Ll ER2 169 - B TRV 7 2SR AT SRR AR E P E R (AR - LA S AV
EBEE > AR SCFT R AR A -

BT HEEIBEIAT - AR ST 7 AL o EL A PSR — A SR G L
T AEBBEIRT » SIS E R SO A BRI — % - A B R,
B - R B PR FEE RAN T H OE » HIESR 2 U T BB L B R R 8
il - BESHTESCHITIRCAEIRITE - R — 5 VAR BIRG - 55 BBt -

B GUR TTETEE BT T 5 T L B JTHR DL R - IR
LA B (B - SRS e R O - DUREARSE - I REICISHIDNG
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RIS T -

4.2 Assessment Criteria SFEfEA

The main headings of the Marking Scheme are the Assessment Criteria. These headings are derived
before, or in conjunction with, the Test Project. In some skill competitions the Assessment Criteria may
be similar to the section headings in the Standards; in others they may be different. There will normally
be between five and nine Assessment Criteria. Whether or not the headings match, the Marking
Scheme as a whole must reflect the weightings in the Standards.

Assessment Criteria are created by the person or people developing the Marking Scheme, who are free
to define the Criteria that they consider most suited to the assessment and marking of the Test Project.
Each Assessment Criterion is defined by a letter (A-l). The Assessment Criteria, the allocation of marks,
and the assessment methods, should not be set out within this Technical Description. This is because
the Criteria, allocation of marks, and assessment methods all depend on the nature of the Marking
Scheme and Test Project, which is decided after this Technical Description is published.

The Mark Summary Form generated by the CIS will comprise a list of the Assessment Criteria and Sub
Criteria.

ST RAVE R TR | SRR U RIS SRR R TATH - A
ST A RS S S TIPS R PR - AT SRR 5 SR ]« — i » o
SEOEIBRE PN TR - TR » 55 S AR R P EA i -
SPRIPER TR0 ASBPRTH » R C B R OGE IR S » 5
R RIBEN TN (M) - KRB TR Y - [ R4
BIEE - B RAFR T A G 5 RIGE R EAATE » AR IR 7 O
E e

SRS B B OSSR BRI 5 (HRe VBN S BT e
Bt
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The marks allocated to each Criterion will be calculated by the CIS. These will be the cumulative sum
of marks given to each Aspect within that Assessment Criterion.

HCISRSFT BRI 48R > SR ERTEEEETGTEEENYIE -

4.3 Sub Criteria ZEEEfE#E

Each Assessment Criterion is divided into one or more Sub Criteria. Each Sub Criterion becomes the
heading for a WorldSkills marking form. Each marking form (Sub Criterion) contains Aspects to be
assessed and marked by measurement or judgement, or both measurement and judgement.

Each marking form (Sub Criterion) specifies both the day on which it will be marked, and the identity
of the marking team.

EIHERFE AR g o H— (s KSR - B THIGTFERAERIZWorldSkillsaF oy FARHY
T - et RE (KEFERE) - BEEaSZ 0@ HESE S Erst oy srr i -
SR Rk S A B BB o AR 4P -

S (RIRA (KPR SURIIRTsy H] » DU EEAREs N -

4.4 Aspects EF5y4HE

Each Aspect defines, in detail, a single item to be assessed and marked, together with the marks, and
detailed descriptors or instructions as a guide to marking. Each Aspect is assessed either by
measurement or by judgement.

The marking form lists, in detail, every Aspect to be marked together with the mark allocated to it. The
sum of the marks allocated to each Aspect must fall within the range of marks specified for that
section of the Standards. This will be displayed in the Mark Allocation Table of the CIS, in the

following format, when the Marking Scheme is reviewed from C-8 weeks. (Section 4.1 refers.)

OTA AR PER ARKS PER

RIA

O O
A B c D E F G H

z 1 5.00 5.00 N7 500 0.00
2 2.00 7.50 - % ) 10.00 0.50

. 3 1200 & © % 11.00 10.00 1.00
52 4 5.00 NV 5.00 5.00 0.00
: 5 1000 | 1000 | 10000 v 30.00 30.00 0.00

6 800 | 500 3% ] 250 [ 900 24.50 25.00 0.50

7 10.00 [ 5.00 15.00 15.00 0.00

}
=a 500 | 1000 | 2000 | 10.00 | 1000 | 1000 | 1500 | 20.00 100.00 100.00 2.00

FHERF T AE B s E SR B —IH E ~ 38 DURSE RIS RIRRBH B E R - EEET
Ty A B S B M S Ry BT oy -

SPYFRASEEAS I T RSP AIRE AT - RSy o BTA R RS 7 B NSRS RIVE S A
FEAER & ez B HH H e Y 7 BB 2 A - & H C8 2 TR T H 2 1% - A ENRI &R
HAECISHY T 8T ECR b > AP AR - (554.1671)

4.5 Assessment and marking ¢ & E1EE 5y

There is to be one marking team for each Sub Criterion, whether it is assessed and marked by
judgement, measurement, or both. The same marking team must assess and mark all Competitors.
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Where this is impracticable (for example where an action must be done by every Competitor
simultaneously, and must be observed doing so), a second tier of assessment and marking will be put
in place, with the approval of the Competitions Committee Management Team.. The marking teams
must be organized to ensure that there is no compatriot marking in any circumstances. (Section 4.6
refers.)

F— BRI H—4HRF o/ NEZR B e R HIEEE sy ~ MER s E SA » irA
BEFE—(EXGEEEEEE > B2 hE 4R/ NEZREE o & AT ThE (Bla0ATA 58
F B R EIRM L E—EEEL R > R HEBRZZEE) - AIESHEZ S S/ N ES
% FEITE @R Ry o B/ MEAKREZ S 0 DIHERAEE BB IR 2
£ (B2HEA6HT)
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4.6 Assessment and marking using judgement F|EREST

Judgement uses a scale of 0-3. To apply the scale with rigour and consistency, judgement must be
conducted using:

e benchmarks (criteria) for detailed guidance for each Aspect (in words, images, artefacts or separate
guidance notes)
* the 0-3 scale to indicate:
e 0: performance below industrystandard
e 1:performance meetsindustry standard
e 2:performance meets and, in specific respects, exceeds industry standard
e 3:performance wholly exceeds industry standard and is judged as excellent

Three Experts will judge each Aspect, normally simultaneously, and record their scores. A fourth Expert
coordinates and supervises the scoring, and checks their validity. They also act as a judge when
required to prevent compatriot marking.

HIETET I (EFH0-37 0y B3 - ReRehEhlE B —20tER I &2 - HIETE 3 2R N YRR RIS T

o F{ERFMIEE A AT S (HRHERE (BRE) (DI - [ ~ BUEYIsS MYfERaR
3)
© O3 ERFTRNESRR

© 0 FIR(EFIFEFUTLE

o 1 FIRETIFEFUTAE

o 2 RIFEFIZEFUEAE > HAER L A& i EtE
© 3 FTARVFRIRE S - RERA

=LA (SR QIR oy B B EIRRE Sy - & HECER B - SR EHIE HEE - B
Eator o WkeEARE: - i E 28 R FEEEHE O > A ARy -

4.7 Assessment and marking using measurement JI=:F45r

Normally three Experts will be used to assess each aspect, with a fourth Expert supervising. In some
circumstances the team may organize itself as two pairs, for dual marking. Unless otherwise stated,
only the maximum mark or zero will be awarded. Where they are used, the benchmarks for awarding
partial marks will be clearly defined within the Aspect. To avoid errors in calculation or transmission,
the CIS provides a large number of automated calculation options, the use of which is mandated.

F—EF o 4P & R = ARy BBV B A TS - RSB T » 3F0/NEA]
ZAEoy Ry A—4H > JLRgH > SRR © FRIESSHARRIA - BRI BESS T /- B0 - 3]
S > AIEEZET o AIEAVER I S i E R I RIG RV ERAE » Ry Tl st ek fisias -
CIstEfft T RBEAYE EhET RS - HiZsm R E -

4.8 The use of measurement and judgement | & EH|EEE9 B FE R

Decisions regarding the choice of criteria and assessment methods will be made during the design of
the competition through the Marking Scheme and Test Project.

BRI R E AR RV B A T30 RIS aE TR ARy T B ERE T ETH -

4.9 Skill assessment strategy F7 eV ESREE

WorldSkills is committed to continuous improvement. This particularly applies to assessment. The SMT
is expected to learn from past and alternative practice and build on the validity and quality of
assessment and marking.

WorldSkillsEB8 NI SR fR - LEZENEE HH - MEFSMTREELIER - FRERNE
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A — Main dimensions

Dimensions range from 0.02 to 0.04; Reamed bores: IT7; Hollow out bores: IT7; inside thread and
outside thread: IT6, Tolerances according- ISO standards 286-2 (table provided to Competitors)

Form and positional tolerances as per DIN ISO 1101

B — Secondary dimensions

Dimensions with general tolerance should be +/-0.04 oriented of the nominal size; e.g. 73.8 mm
should be in between 73.76 mm and 73.84 mm.

Depth of hole and thread: 0/+2 mm; e.g. Depth size 16 should be 16.00 mm to 18.00 mm

Depth of bore: 0/+0.5 mm; e.g. Depth size 22 should be 22.00 to 22.50 mm
Radius: +/—0.2; e.g. R12 should be R11.8 mm to 12.2 mm

Angle: +/—0.5°; e.g. 30° should be 29.5° to 30.5°

C — Surface quality

Surface quality = Ra 0.8 to 3.2

D — Judgement

Judgement aspects are described in Standards and Assessment Guide. In this guideline the
Independent Test Project Developer can choose 11 aspects depending of the modules. The total mark
for Judgement is 10 marks. As per module minimum amount of aspects must be 6. As per module
maximum aspects can be 9.

Standards and Assessment Guide is to be provided.

A - TS
FUFS I [50.0220.04 3 ZFLARK 1 1T7 ¢ Z20 AR 1 177 5 NERAELYMEAY © 1T6 - FRIZEPRIEAE
4H4KISO 286-2FTE 2 N FEE (FIFRFHE AR ET) -

RARGELT B N2 AR IR DINFEE SRR R AT 4 45150 1101 -

B - REHRAE
— N FEE 2 FIRSE Fy+/-0.04 > DUIET A/INFREAE > ] © 73.8 mmfES1273.76 mmEil 73.84
mm 7 fi] e

V] C1EEHRAT 7 68 © 0/+2 mm > {5l © 8855 Fy16 > E$516.00 mmZ218.00 mm_Z[i] °

NEZERE @ 0/+0.5 mm » 3l @ &S 3 F22 » EFS522.00%22.50 mm 2 [H] -

HRK D +/—0.2 0 f - R1I2JEFSER11.8 mmZ 12.2 mm 2 [H]

FHFE © +/-0.5° > {5l : 30°fE$529.5°%30.5° 7 [if] -

C-FHEMWE

FH &= Ra 0.8433.2

D - A&y

HEr o AiIE RS AR BEEEAR A ) 5REH - ST RS SR n AR » (R AR A drse 11 /]

4HITE - HIETSE Sy 2 4857 Fy105y > BHEREARZE = R/ DO TEANRI - Fr 2% n] m R OTEAN A -
MREREEEEEAR A | RrErERft -
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4.10 Skill assessment procedures S EEEFERRT

Assessment and marking are an intense process that depends upon skilful leadership, management,
and scrutiny.

The definitive Judgement and Measurement Marking Forms are finalized by the Independent Test
Project Designer.

Makeup of the marking groups and use of data;

Measurement Marking - A, B, C, and E;

Coordinate measuring machine — CMM, measurement marking - A and B;
Judgement Marking — D

Three Experts for the evaluation

One spare Expert and minute keeping

For Judgement Marking the Experts are divided into three working groups.

Formation of Expert groups: The groups shall be nominated by the Chief Expert and the Deputy Chief
Expert. The group must be a mix of experienced senior Experts and Experts who are new in their
functions.

Each group is responsible for the complete assessment of one module realized by all Competitors.

CMM teamwork in the workshop; Experts can supervise their work.
A- Main dimensions +/- 0.003 mm tolerance compensation
Assessment/Marking

Three Experts shall be assigned to assess each aspect of Judgement, whether or not attempted. Each
Expert shall award a score between 0 and 3 displayed on flash cards based on the given benchmarks.
To do this correctly, each Expert shall first assess the work by himself by comparing the Competitor’s
performance with these benchmarks and prepare the flashcard hidden. After, they display their scores
at the same time as directed by the assessment team leader who is appointed by the Chief Expert.

T R BRI HEBIREEN - RGBS - DU EF B -
" HIERERAI RS ) BRAS AR s RS T ABUE -
a7/ NGBS R (5 FH 2 GH K

SH53 773 D A B CHEE
SRTTRRCMMZ 5437758+ AS(B -
HIERE5y : D

ST = (i -

TG H IR B -

HOHIG SR = A TR RS -

FREIE SR B BRI B RSN > B S T S A IR 5
¥ -

5 NG £ R 58 T S A (T 5E BETAS o

TARE T ZCMMIERR © A AT BB EL TR -
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A FEFAR A\ Z B E Fy+/- 0.003 mm

Bt/
SRR I & (TR AP © a7 VAR - S B RIS
GTOEI IR « FORIE - SURANFRBIRET 2R - SERFRETH

i BREED  WEBHFTO  FEIVAR - BB ETIR S B e » &
A5 -
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5 The Test Project 3\&H

5.1 General notes Z&H]|

Sections 3 and 4 govern the development of the Test Project. These notes are supplementary.

Whether it is a single entity, or a series of stand-alone or connected modules, the Test Project will
enable the assessment of the applied knowledge, skills, and behaviours set out in each section of the
WSOS.

The purpose of the Test Project is to provide full, balanced, and authentic opportunities for assessment
and marking across the Standards, in conjunction with the Marking Scheme. The relationship between
the Test Project, Marking Scheme, and Standards will be a key indicator of quality, as will be its
relationship with actual work performance.

The Test Project will not cover areas outside the Standards, or affect the balance of marks within the
Standards other than in the circumstances indicated by Section 2. This Technical Description will note
any issues that affect the Test Project’s capacity to support the full range of assessment relative to the
Standards. Section 2.1 refers.

The Test Project will enable knowledge and understanding to be assessed solely through their
applications within practical work. The Test Project will not assess knowledge of WorldSkills rules and
regulations.

Most Test Projects (and Marking Schemes) are now designed and developed independently of the
Experts. They are designed and developed either by the Skill Competition Manager, or an Independent
Test Project Developer, normally from C-12 months. They are subject to independent review,
verification, and validation. (Section 4.1 refers.)

The information provided below will be subject to what is known at the time of completing this
Technical Description, and the requirement for confidentiality.

Please refer to the current version of the Competition Rules for further details.

B3 R B ARNF SR ED T MR E ST o BE s A A AR A 2 A -

FemEBE—EN » 2 — 2B E RIRIIIEAE - MRS HEAA B B WSOSEHETE H AT 5141
o~ FREER T B TREAL o

SN H R R G A TE H 2 [ - FROt5e®e ~ Pl H EENIE S - 45E 5 T ERMNESK - Bakih
G TEFEEBIEESY o BE - STy T RN & AR (% o B S E IR (RN E IR T AE
FIRNRESEE I -

SR RE A EE BN N & e EAERRE DINYTE H 0 kR T SR 280 SRty 2 A o ARG TN
S EHEREIRE T or E SAT o MR iTER B E R S s B R B M R L R A T S RE D U T (el S
R - FE2BEE2. 16074 -

S RH IR RE S B R B PR R LR, o BRI e i TR B R AN s - SUE R & #H B WorldskillsiR AT ELAR
FEY AR =

SR ENEE (R 3R EEFFAMRE—E - e imRESE s HREE R E
EERETRIHRIE - B S REC-12(8 HBIGILER - FrHivsE NV EFOBEIL R/ E -~ B - (552
BaZE4.167)

PURFTERHEAEER - B DU R e B S R B T R 2 B DA S PR E SR Ry e o

BEFA B V4HENERE - 55260 BRTRTAANY GBRRERAl) A -
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ST K

Details of module one MILLINGEEZH —#EER Z s R8I

Initial Data e Material: Aluminium AIMG1SICU (6061-T6) HB90
o . Maximum raw éize: 150 mm x 100 m.m x 50mm
*  The minimum size for a finished part is not smaller than 50 mm x 50 mm x
30 mm
* Time Allowed: 4.15 hr
e 2D finished drawing with a 3D shaded view (paper) or 3D step model (CAD)
with 2D finished drawing (paper).
* Work on two or three faces.
o ME : $HAIMG1SICU (6061-T6) HB9O
o JERSFEFR 150 mm x 100 mm x 50mm
o SERRIEE/ IR T]/NFA50 mm x 50 mm x 30 mm
o HRFRIPRA ¢ 4.15/ N
* H3Dfz2 2 205 TAZEIARA - B2 A 2058 A T AL E 2 3D stepfsisd
(CAD) 4EA -
s JHSER2E3MH -
Machining The following features must be The following features may be
Process: included: Included (optional):
N Milling Channels, figurative pocket, circular pocket, rectangular pocket,
ﬁfﬁﬁﬂi}ﬁ external contour, through hole boring, Drilling, Reaming, and Tapping
2 internal or external thread milling TSR DU 46 BE (JEREEMFEHE ) -
RELE LUT 2408 BP0 L - RTAZMRINL - $8
%%Jbﬂliﬁi ~ BZERENNL - SMED BB B e
BRER ~ EEEHETL - NEGMNTIREIHE
Fill o
Additional e The total of aspects for criterion A- Main dimensions must be between
Information 20 minimum - 23 maximum;
. e The total of aspects for criterion B - Secondary dimensions must be between
MR 17 minimum — 20 maximum (the remaining dimensions are assessed in criterion
D - conformity to drawing).
e The total aspects for criterion C- Surface quality must be between 5 minimum —
8 maximum (must be possible to check all aspect with surface roughness tester
similar to Mitutoyo - 178-954-3A)
o AT EIHUAS Z REARLEET o AV T T A B2 =23 2
© BIEEHUE Z BT A E L N B (R17 B i =20 7 ] (HER
&R EED AR [ —E0 M 2 A TR ) -
© CRIEMWE Z S AEEVVRE NN RS 2 s 8 (W ASIHIIH
KE%MItutOVO- 178-954-3AZ%%@*HFEH*@/EJIEWE%EIE)
Tasks Part Programming and Machining 4 hours 15 minutes
schedule

ZHEAGETESII T 4 /N1 5 538
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{ERSIF

Par CAM Activity
BR

Tool Preparation
Machining
Competitors can access both CAM and CNC machine at all times during the
complete module.

Par CAMERZ& (=
Pk

THEAEH
BRI T

AHAHAHITIE] - 58T m] AT (5 F CAMEELCNCE AR
TRI#E i -

Details of module two MILLINGFEZH —§ER >~ SRR

Initial Data e Material: Steel C45E 1.1191

B . Maximum- raw size: 1;0 mm x 100 mm x 50 mm or

e 2 off maximum raw size: 100 mm x 50 mm x 50 mm

¢ The minimum size for a finished part is not smallerthan
50 mm x40 mm x 30 mm

* Time Allowed: 6.15 hr

e 2D finished drawing with a 3D shaded view (paper) or 3D step model (CAD)
with 2D finished drawing (paper).

*  Work on three faces

. M'E : $C45E 1.1191

o JERST_EFR : 150 mm x 100 mm x 50 mm3k

o FEERST EFR © 100 mm x 50 mm x 50 mm

o SERUEE/INAR T ZNA50 mm x 40 mm x 30 mm

o IRFEIIRA ¢ 6,15/

© H3Df2f2 2 2058k TAZEIANA - BUEA2D5E A TR E 2 3D steptéizd

(CAD) HEA -
© JHSERK=H e
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Details of module two MILLINGFEZH —$ER >~ SRR

e Possible customer design.

e Possible two components with mating features.
e Possible production run.

© HEULEGETOE -

o FARMRZ EAHECRRE I -

© HAEEFELE-

Machining The following features must be included: The following features may
Process Milling channels, figurative pocket, external be included (optional):

N contour, through hole boring, nose, circular Rectangular pocket, drilling
ﬁfﬁﬁﬂi}ﬁ pocket, internal thread milling (M30 x 1.5), sample, island milling, tapping
& reaming TR AT A (FRREM:A

AL E LU 280 E) C

PATIN TS ~ BHEREINT. ~ SNERET - 8 ESTAEENT - Bk -
ZFIETL ~ S8 ~ ERZMEINT. - PESMETERAT .
SEIM30 X 1.5) ~ Zi7L, - FFNHBE R - BT -

Additional e The total of aspects for criterion A- Main dimensions must be between

Information 25 minimum - 28 maximum

e * The total of aspects for criterion B- Secondary dimensions must be between 20

EpliE=Gi! . : . : o
minimum - 23 maximum (the remain dimensions are assessed in criterion D -
conformity to drawing)

e The total aspects for criterion C- Surface quality must be between 5 minimum —
8 maximum (must be possible to check all aspect with surface roughness tester

similar to Mitutoyo - 178-954-3A)
o AT ERS 2 BEEAE ST S A VH S T A B [R5 B f =23 2 ]

o BREHUE Z BRI A N (K20 B A =23 2 ] (HiBR
MBI FHD TR — 2 M R TRP A )

¢ CREGHE ZSEEEMAEAANM R RS 2im 8 (/ELHIIH
A =" Mitutoyo- 178-954-3A 7 FHIfH &R HIFTAYIE) -

Tasks Part Programming Machining
sehedule BRI BRI T
giﬂ%ﬁ CAM Activity (2.30 hr) Tool Preparation (15 min)
CAMIE I (2.30/M%) TR (1558
Machining (3.30 hr)
T, (3.30/\8%)

Details of module three MILLINGIEAH = #EREFRAAINES
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Initial Data e Material: Steel C45E 1.1191
P e Maximum raw size: 150 mm x 100 mm x 50 mm
E =.
EHE *  The minimum size for a finished part is not smaller than 50 mm x 50 mm x
30 mm
* Time Allowed: 7.00 hr
e 2D finished drawing with a 3D shaded view (paper) or 3D step model (CAD)
with 2D finished drawing (paper).
e  Work on three or four faces
o M'E : $HCA5E 1.1191 -
« JER~F LR : 150 mm x 100 mm x 50 mm ©
o SERREEE/ N E[/NA50 mm x 40 mm x 30 mm o
o IFHEIPRA] ¢ 6,157\ o
© F3Df2f2 2 2058k TAZEIANA - BURA2D5E A TR E 2 3D steptéizd
(CAD) 4EA -
o JASERK ZEPUMHE °
Machining The following features must be included: The following features may
Operations: Drilling, Blind hole boring, external contour, be Included (optional):
N figurative pocket, island milling, external thread Circular pocket, rectangular
PRI | e (Ma2 x 1.5 ing, Ribs (** ket, gud
- g x 1.5), tapping, Ribs (**) pocket, gudgeon
= B EL A FTSEFF AT A48 (JEREI:A
JE)
SREE - BALIRLL © ANEERES - SR - FF
. w =| T2 17e fd . 2 17 i
MG EISER « SEMBEISEMIMA2 x 1.5) B | BPRIT - RS
%‘ﬂbﬁ (**)° I‘EEEE°
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Details of module three MILLINGIE4E = #EREFAHAER

N

Additional * The total of aspects for criterion A - Main dimensions must be between 30
Information minimum — 33 maximum

o ¢ The total of aspects for criterion B - Secondary dimensions must be between
URpin=git

20 minimum - 23 maximum (the remain dimensions are assessed in criterion D -
conformity to drawing)

e The total aspects for criterion C - Surface quality must be between 5 minimum —
8 maximum (must be possible to check all aspect with surface roughness tester
similar to Mitutoyo - 178-954-3A)

(**) Rib feature: Thickness = 6 mm — 8 mm; one or two ribs maximum

o AZERRAR ZARAEMERT oy YIRS T T R (R 302 Ay =33 Z ]

¢ BRERUE 2 FEEGRT M T R (K20 2 i =23 2 ] (&R
MRS D TAZ B — B AR TR ) -

o CFRIHMWE 2 S REMITE VAN N RS 2= 8 (WAESEDIH
K ="®Mitutoyo- 178-954-3A FHEIMHE T HIFTE4IE) -

(*)ZRFFE © JEE=6 mm -8 mm > FIREE RS —FRIE -

Tasks Part Programming Machining

sehedule TR R

;ﬁiﬂg} CAM Activity (2 hr 45 min) Tool Preparation (15 min)
CAMEEFIA (2 /]NEF 45 57 ) T HAERF (15578 )

Machining (4 hr)
PRI (47N )

Additional details for the modules

e Of the three modules at least one module must use 2D finished drawing with a 3D shaded view
(paper)

e Of the three modules at least one module must use 3D step model (CAD) with 2D finished drawing
(paper)

* The following additional details must be included in the module: machine chamfers
0.2 mm to 0.3 mm x 45 degrees;

e Every module must have a minimum of four geometric dimensioning tolerances criteria;

e |t must be possible to complete the modules with the machining tools detailed in this Technical
Description;

e It must be possible to check the modules with the measuring equipment and checking devices
described in this Technical Description;

e Measurements of work pieces is performed on a coordinate measuring machine (CMM);

e The Competition Organizer will nominate a technician who is responsible for operating the
coordinate measuring machine;

e The depth of the drilled or reamed hole will not be measured. The depth of the thread milling and
tapped holes must be measured;

e For M6 and M10, core hole diameter 5.0 mm, 8.5 mm and the depth will not be measured,;

e Tenons are not allowed under the machine vice. The Competitor must align the vice themselves.
Machine stops on the vice are allowed;

e The Competition Organizer will try and supply the raw material + 0.15 mm/- 0, machined all six
faces;

e Competitors can use Mastercam during the machining and tool preparation time.

WSC2022_TDO7_EN © WorldSkills International. All rights reserved

Date: 22.09.20 - v8.0,1 CNC MILLING 330f32



3

worldskills
FELH &R

— {EIEAH 2/ {4 75 5 FH 75 3DF& 52 2 2D5E ik TAZ B4R A -

—{EiELH G &/ D7F {75 2D52 kK T A28 22 3D stepf&4 (CAD) &4 -
THMNMERNMNBEE SR —IEEAEAD : FlA1#0.2 mMm=E0.3 mm x45/F -
FHEREAH N E B/ D DU R 2 (AT R AR A\ ZE AT o

VR AR R BHE TR P el > ek T EL SE R -

WV Dl B 2 o Bl 2 SH BB 3 i AR B L B A A4 -

BH=EZZOTEER (CMM) SHIE T4 -

A Z=RITER (CMM) HI&ETH: -

i LI ERHE AR B B IR E =IOt EIR -

FHEFEEFEE AL - (HE M SR LU AR R E R . -
FHEM6LLFML10.0EFLZ EAES5.0 mm ~ 8.5 mm ~ JZEfE -
EEr kN RS A n] (MR > BT OVH B TR R - (B EE R v (I L 1R -
g TR R AR A+ 0.15 mm/- 0 > NEELEFTE /SE ©
TERAR I T DA R T BB PE B, > BT 1] FiMastercam# g8 4R S5 F2 =K -
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Tolerances
The following tolerances apply to the Modules:

e Main dimensions: range from 0.02 mm to 0.04 mm, IT>=7;
e Reamed bores IT7;

¢ Hollow out bores IT7;

e Surface quality N6 to N8/average = Ra 0.8 to 1.6;

e Depth of thread 0+2 mm;

e Form and positional tolerances as per DIN ISO 1101.

e Customer change

Customer changes should come with a new 2D drawing or 3D model, the following changes can be

made after the elapsed time;

e Features can be changed to cut more material away, such as a bore diameter being increased, or a
boss diameter being reduced.

e Additional features machined into the original design, such as a pocket or drilled hole.

e Features must be “added” to the design, such as an additional bore where there was none before.

Mating features

Mating features are to be judged on the fit between the two components; this is an additional
Judgement criterion.
There can also be measurement criteria for an overall length or dimension.

Production Run

Competitors will have two billets, the first is used to test the programme to the drawing and check the
component dimensionally. Once finished the Competitor will receive the second billet. On the second
billet, each side must be produced with one program only and no stopping.

The time for each cycle is recorded. A maximum and minimum mark is awarded for fastest and
slowest times. All other results are graded between.

Tool Preparation Time (15 minutes)

e Competitors can set up tool holders;
. Competitors can change tools; Competitors
can measure tool using the
e CNC machine without cutting the material.
e Competitors can continue to work on Mastercam;
e Competitors cannot set up the vice.

Additional design requirements
The modules must meet the following requirements:

e Drawing ISO 1/E (First Angle Projection), Original Inventor model and Inventor drawing;

e Drawing ISO 3/A (Third Angle Projection), Original Inventor model and Inventor drawing;

e Drawing annotation to ISO 8015.

e ASTEP file (3D surface model);

e Component model made from Aluminium (conform to drawing);

* Measurement report checked by hand so that the Competitors are able to check all assessed marks;

e Judgement and Measurement Marking Aspect descriptions should list both ISO 1/E and ISO 3/A
dimensions, with ISO 3/A placed in brackets e.g. C6 (C4);

e The modules must be created with filename conventions (including filename extensions);

e (*) The version is determined six (6) months prior to the Competition
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NE=
THAZE ] P AR
FEEFHAL  BEE£0.02 mmZE0.04 mm > IT>=7 ©
FLARITT -
ZELRITT ©
FHSEN6E NS/ = Ra 0.881.6 -
HELTZEFE0+2mm ©
FEAR A 2Z BT BB /A Z= A5 45 18 DINAZE 2B 51] 5 B X AL 22 4H 4% 1SO 1101 -
HEU RS

F R E A W20 AR B 3D A » ARSI A T DA N
RyUIHIZ AL > BT r S AL - Pl InF LIS AR D AR -
DTS IR R BT oh > I IZRE N T e SR 5L -
FIBLER TN ) REEt 2 P RIS st T AL
THECH R
MAECHF RS FH B R AH (T T RE B I Ry HIET s - LR O iE -
I A] A FERG T P SRR I BARAE -
PSR
BTG AE M ERE - B —(ERERR A O AR B 2 AR Ea H I A A (2 B - SEplis
P TR R ERR - 55 (E IR W A H AR —(ERE AR E - IR

1k -
SR RSk - R L RIS SR S TR R 20 - S TS
e -

THE2EH (15478#)
BEOERE T HEAE -
- BEFUEHRTHE
- EEF R UIHIA R T 5 FHCNCH
MR T E -
BT 428 S - Mastercam ©
BT REREREMN -

B Hie
P DV LR -

TAEBERHRIG R PR AR AHERISO 1/E (SB—AiAiy) ZRUE > IRAIS I ASRIEL S0 N T2 -
TAEERHRI R PR AEAHARIS0 3/A (=R ZHUE > IRAISI NSRBI N T2 -
TREE AR IR P PR A AEAH 45150 8015 2 HE -
STEPFEZ —{7 (3DRMHL) -

IR R n R (B TAZE 20 -

WER SR TEIE L - FEEZ ] U ETRERAERHMEHEE -

T HERSE BRSO I E | SR A TEY R BIREEAEAH RSO 1/ELUR3/AZ iR - T
ISO 3/ARFHIFFEsR T - f - C6 (C4) »
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*  Prior to the Competition, the modules must NOT be accessible to the Competitors;
o LEEERT > BSHA S ABHRE TR -

o (M)BUERFA EEEERT6(E H BEE 5B -

EHHAL

FRER8 3Rl T HELFEEY IR AIE Re tHE 2 - RV IR HE S - Fra st EE B
ISR T A - ARt 2 siestE=E T (EHZ S T AR EEEEA g
TR IS ZHE -

5.4 Test Project development lE A

The Test Project MUST be submitted using the templates provided by WorldSkills International
(www.worldskills.org/expertcentre). Use the Word template for text documents and DWG template for
drawings.

P2y s /8 (5 F WorldSkills&H R AEATFE =, (www.worldskills.org/expertcentre ) » SCFFE(#
Wordf&=, - [EI1E{HE FIDWGHE R

5.4.1 Who develops the Test Project or modules FHEfEe et A E B IELH

The Test Project/modules are developed by an Independent Test Project Designer in collaboration with
the Skill Competition Manager.

sl FRAH 2 FH— LAY R B o B A S VR Pt
5.4.2 When is the Test Project developed {A/iE5%ETaARE

The Test Project/modules are developed according to the following timeline:

A ARG AR B N RERE ¢

TimeBFR Activity)5E]

Prior to the CompetitionZEHT] The Test project/modules are developed. 2=t RE -
Three (3) months prior to the Independent Test Project Designer completes the design
CompetitionZEgT =1 B of the Test Project and Marking Scheme. The final files

and photos of the prototype are emailed to the
WorldSkills International Skills Competitions
Administration Manager.

TR S T A SE AR oy T R 3R o Bed%
sea TR SR B EE o R DL R 75 #3745 WorldSkills
B PR REFR A A T -

At the Competition on C-4 The Test Project/modules are presented to Experts. f&&8RE

LR (RaaTA -

ELFERTIURCA

At the Competition on C1 The Test Project/modules are presented to Competitors. f&
S AH IR L4 T -

tt%%—ai(jl Dﬁﬂ*%xﬂ%{ U}\_qa

5.5 Test Project initial review and verification 5i\ZH ¢/) F HiEREE

The purpose of a Test Project is to create a challenge for Competitors which authentically represents
working life for an outstanding practitioner in an identified occupation. By doing this, the Test Project

il Marking S ! full he WSOS. 1 thi . .
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purpose, activities, and expectations,

To support Test Project design and development, a rigorous quality assurance and design process is in
place (Competition Rules sections 10.6-10.7 refer.) Once approved by WorldSkills, the Independent
Test Project Designer is expected to identify one or more independent, expert, and trusted individuals
initially to review the Designer’s ideas and plans, and subsequently to verify the Test Project, prior to
validation.

A Skill Advisor will ensure and coordinate this arrangement, to guarantee the timeliness and
thoroughness of both initial review, and verification, based on the risk analysis that underpins Section
10.7 of the Competition Rules.

s Y H BVFERS Ry T RS PR - DIsE R E R G e 2 > R AR/ T
R4S - Ry T EFIELET > sUERGEMRF 7% > WeeFEWS0s - AL - B SR
&~ HEY  JEENEE R E o BV HERE -

B TSR EET RS - B T —ERBINSERENRRETRE (B2 GRERAD %
10.6-10.76fi © ) fFWorldSkillstZ e 1% - MILEY R H RE S S B REREE — (L 802 (L I AV R e AT
{EREHIE A - SeFE HEERAANE & > REE sl - R i EUE -

Rl R R AR R B B AR IS 10. 780 Ty b o A 5 & > WECRAL i bt TAF 2Pk - DAPReE 1) 25 Bl
sty R PR B SE B

WSC2022_TDO7_EN © WorldSkills International. All rights reserved
Date: 22.09.20 - v8.0,1 CNC MILLING

38 of 32



5.6

5.7

5.8

5.9

3

worldskills

Test Project validation #&=0H

The Skill Competition Manager coordinates the validation and will ensure that the Test
Project/modules can be completed within the material, equipment, knowledge, and time constraints of
Competitors.

TR B S B T s U - e OReURE A M TR ~ Bt ~ RIEREARF PR FIA 52
B o

Sy T2 LR R R L R T A\ aa T - MERE N 58 = ite Ay - M UG AR
HERICMMER Fr i BIE A aa T - CMMAE UG RITE H A =S HYMICAT PlanneriR BGBUAE -

Test Project selection AR

e TR AH PR T B R\ BT A S R 2 L

Test Project circulation A\ fAaAaE

If applicable, the Test Project is circulated via the website as follows:

s IREAEAE IR AFE AT AR - AR C-AfRfbaasH] > CleftanET -

Test Project coordination (preparation for Competition)
s (BREEER)

Coordination of the Test Project/modules is undertaken by the Skill Competition Manager.

ALY TR R T A R -

5.10 Test Project change F &)5\7H
SRR A U A HET T30 %6 Y BEEN - 1Bl S Gt s g R IR A TP Y R fla s e 1T 2
o A BIAMEMR -
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5.11 Material or manufacturer specifications 1} 20 [H R

Specific material and/or manufacturer specifications required to allow the Competitor to complete the
Test Project will be supplied by the Competition Organizer and are available from
www.worldskills.org/infrastructure located in the Expert Centre. However, note that in some cases
details of specific materials and/or manufacturer specifications may remain secret and will not be
released prior to the Competition. These such items may include those for fault finding modules or
modules not circulated.

SR EIRBRHIE AR Al > SRt LU T st 2 BN, -

TR -

TRBRAZE I 25

T EZ2 (] : sk40 DIN 69871, BT 40, HSK A63) -
T EZEH R -

e s -

CAMAZ BTk ~ #RAghR ~ (] A\ EERE PR -

i {enal el e

B ER R A ey -

L5 FSE R EE NV R E MR B SR RHAS » R EH B 2R TR bR - AHRH &GS
www.worldskills.org/infrastructure fy " $HHuLs o HEEFEE - EREHERT » FREMBIR, 2
JRRARAS VAR &R P BT ZAOR T N BRI A - EEmIE T TRE aiE BN PkeEEE R
B I -
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6 Skill management and communication
FRE B B R

6.1 Discussion Forum 3giE

Prior to the Competition, all discussion, communication, collaboration, and decision making regarding
the skill competition must take place on the skill specific Discussion Forum
(http://forums.worldskills.org). Skill related decisions and communication are only valid if they take
place on the forum. The Chief Expert (or an Expert nominated by the Chief Expert) will be the
moderator for this Forum. Refer to Competition Rules for the timeline of communication and
competition development requirements.

FELERRT > FTE R ILIBERYET G ~ i - SERORE > AR wE L

( http://forums.worldskills.org ) #E77 > BRHA RNV EBLEE » KeRiEREE TBAR - FH
£ (SEEHEAHEIRIVEHAD) RItaRENTECE - F20R TR 08 SR a3
FURMBFIZERE -

6.2 Competitor information fEHt45 1 FHYES

All information for registered Competitors is available from the Competitor Centre
(www.worldskills.org/competitorcentre).

This information includes:

e Competition Rules

e Technical Descriptions

e Mark Summary Form (where applicable)

e Test Projects (where applicable)

* Infrastructure List

e WorldSkills Health, Safety, and Environment Policy and Regulations

e Other Competition-related information

PSS E AP EN  WTR B E TR
(www.worldskills.org/competitorcentre ) -

EHEHEREE

o FHREHHA

o FflrsREAE

o PRorHER (AR

o HUE (WEA)

o BHEEHR

*  WorldSkillsfi 4= 27 2 BRI SR L 5
o HssE A& R

6.3 Test Projects [and Marking Schemes] =REE ( KEE59SHE )

Circulated Test Projects will be available from www.worldskills.org/testprojects and the Competitor
Centre (www.worldskills.org/competitorcentre).

BRI RE ] LS www.worldskills.org/testprojects &z T &R0, |

(www.worldskills.org/competitorcentre ) -
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6.4 Day-to-day management S HEH

The day-to-day management of the skill during the Competition is defined in the Skill Management
Plan that is created by the Skill Management Team led by the Skill Competition Manager. The Skill
Management Team comprises the Skill Competition Manager, Chief Expert, and Deputy Chief Expert.
The Skill Management Plan is progressively developed in the six months prior to the Competition and
finalized at the Competition by agreement of the Experts. The Skill Management Plan can be viewed in
the Expert Centre (www.worldskills.org/expertcentre).

"RAEEHEETE ) AT HEENHEBRE - HHE R RS S REE B NARTETE - X
‘éé@d\@ﬂ’]%%%%*ﬁﬂ“f@ AR NEHE - B E BB ERanT E A2 HE
ZREEHRGHAMEREMEE - BBt S s bry T8 R

(www.worldskills.org/expertcentre) NEkEEEY °
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6.5 General best practice procedures —{§ R fEERIET

General best practice procedures clearly delineate the difference between what is a best practice
procedure and skill-specific rules (section 9). General best practice procedures are those where Experts
and Competitors CANNOT be held accountable as a breach to the Competition Rules or skill-specific
rules which would have a penalty applied as part of the Issue and Dispute Resolution procedure
including the Code of Ethics and Conduct Penalty System. In some cases, general best practice
procedures for Competitors may be reflected in the Marking Scheme.

— MR EE BRI AL T R BB P NI R A Z Y22 (5R98f) » —fiEsE
BREF R RE VR RGHE R AR E M A R i - ARBTRRANET 2 BENWET - BRTR
RHEEE " BRI T RIESTHE ) AR TR RRE | BPETRS o EREEIZT
— e E EE AR P RE L G ERT I U AR SR

Topic/task

X8/ EB

Best practice procedure

RIEEHERF

Release of Test
Projects

GNEYANED

The Test Projects modules are released at C-4 with the SMT and the all
Experts together and no one can take the notes in any way.

SREIREAE ~ SMTLUR TR BB — B EERIIURC-ALNE » FTA
NG FLMEATT A EER -

The translation for
the Test Projects

R

The Expert or Interpreter is allocated 10 minutes per module for
translation.

A dictionary can be used.

BB - SHIECCEE B o7 1o OS50 S AHS R ETEE -
AT -

Attend to the
Competitor

If the Competitor has the problems during the competition, the
interpreter can accompany the technician or SMT to solve their question.
The compatriot Expert can attend only with permission from the SMT.

AR A RS (132 5 TS R B SMT— I A
B - [ EEBSMTIEI TS » J7AE—[H)2 8 -

Templates, aids,
etc.

LN % %

The Competitor may bring one sheet (A4 size) with tool speeds and feeds
for information only.

Blank paper can be provided at the competition.

BEF AR —IRAL (A4AK/N) - BTG T RS St E T2
5% °

ELEENT - FS AR AL 4R -

(N3

Spy software

BRSNS 76

Spyware may be used on the computers

BRI AT 5 A B

Tools/infrastructure

TR/t

Competitors must use the mouse and keyboard provided bythe
Competition Organizers.

Tenons are not allowed underneath the machine vice, the Competitor
must align the machine vice manually.

Competitors are not allowed to bring their own linear height gauges.
There are some supplied by the Competition Organizer which can be used
during the competition.

The machine parameters must not be changed.

The post processor cannot be changed by the Competitor.

e DA F TS TR bRk 2 o BRI -

BRIF MU E T A Ol R Mz - T VA B fTREEE RS -

WSC2022_TDO7_EN
Date: 22.09.20 -v8.0,1

© WorldSkills International. All rights reserved
CNC MILLING

44 of 32



N

worldskills
o BFAUBEBHREGUSER BEIMNECREME  oJECEHBER -
- HEWMSEALAEEBREBN -
o BFEAESENEEIEH -

Equipment failure e When a Competitor has an issue, their work must be checked for the
S correct process before looking for machine or software failure.
B * Inthe event of CNC machine failure, the Competitors are moved onto
one of the spare CNC Machines
* Inthe event of a computer failure, the Competitors may use one of the
spare computers
© HETANE > BREEREFELIER - fEREE S R ReER
Rotf b -
o HEEICNCHEPREFE - B8 TR i% o8 2 fie At ] 2 CNCHE PR 2= [ 48
MHEEEE -
© OhEIEE RS - B AR A\ R AR -
Assessment * The Competitors part is engraved with their Member ISO code, then it is
i covered and assigned a random number during assessment
Al
o BT EMEZIE RISAEAEALSRISOT B SRS - S ARIEI IR > £F
s HATE AR A4S B T -
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7 Skill-specific safety requirements AR 225K

Refer to WorldSkills Health, Safety, and Environment Policy and Regulations for Host country or region regulations.

i 2 IR WorldSkillsfé 45 27 SR BURARR TP B 3 B s U AR RUE -

N
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= » - B
. 53 izt el ,: 4 o
JM - & A n o (7

d B zg_wy S8 el §§F R Oorfgm _

- 0 0o = m;“@sm > 9 ¢ B Hn ":‘6 I%M'HSQ‘HJ‘/'\ o

38 B $3f EE SEg EL :i 2y EcsHE 23

229 E &g o x W 33 8 « =2 ; o X o o

£ 2 T R 2 3 0 9 < by

; ] g ~ 822 Em § By £EPom § 2

=8k ﬁﬂr,- 509 % = = E il W O o o

» 38 K S ma Bl w 3 KN Fz24Yv .
General PPE for safe areas v
e I — A AT
Programming \' v
[
Machining v \' v V (optional)
) (AT A fie)
Material Handling \ \4 v \ V (optional)

([ Al fiE)
Wb B R )
Material Deburring v \' \' v V (optional)
(I Al fiE)

et 2R
Using Compressed Air v \' \' v v
{5 FH 2= )8R
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8 Materials and equipment #1RHEEES#;

8.1 Infrastructure List 3T

The Infrastructure List details all equipment, materials, and facilities provided by the Competition
Organizer.

The Infrastructure List is available at www.worldskills.org/infrastructure.

The Infrastructure List specifies the items and quantities requested by the Skill Management Team for
the next Competition. The Competition Organizer will progressively update the Infrastructure List
specifying the actual quantity, type, brand, and model of the items. Note that in some cases details of
specific materials and/or manufacturer specifications may remain secret and will not be released prior
to the Competition. These such items may include those for fault finding modules or modules not
circulated.

At each Competition, the Skill Management Team must review and update the Infrastructure List in
preparation for the next Competition. The Skill Competition Manager must advise the Director of Skills
Competitions of any increases in space and/or equipment.

At each Competition, the Technical Observer must audit the Infrastructure List that was used at that
Competition.

The Infrastructure List does not include items that Competitors and/or Experts are required to bring
and items that Competitors are not allowed to bring — they are specified below.

Bia gy HFTA R ~ PO E EIREI R LAY

I EE s R EOR AT B A www.worldskills.org/infrastructure ©

Bia ey | MR B/ N N E BT IR I E MR 0 iR TR D S e i
% FIHUS SIEHE TR T SRR - SRR EREER T BREMR R,
SR MHAR VS & S A RE IR > N EIEBEATAM > EENmIET o s asE
B HkEE A AR VEEAE Y mIE -

R IR L EN S IEE 55— -

FEE—TENEE - FREEE NEZAE U E s iR - NESE LM - AR ERInZER K
st o AIRGRE B E NE DB RIR RE S T 1A -

B JEHER - Rl R RE B e B T RSt R -

S E RN AR RO T K S R Y IR TN R TR R YA — 255
Ay e

8.2 Competitors toolbox =EF T E55

BEF R TEA - TEM /NS REA Al E1.20m’ -
(FEM=RXEXE)
BRENE A a i - Hfregrta ittt - #Emal - wmrss -
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8.3 Materials, equipment, and tools supplied by Competitors

EFREAIR ~ B TR

The following items are allowed to be carried in the toolbox:

A A IE R TEAET

Item DescriptionZ4f% Dimensionsf{#& A/]N EXAMPLE PHOTOHIZIHE H

HE

1 NC Centre Drills 902 ©10.00 -
NCH [ 90/

2 Drills (DIN338/345) ?5.00, $8.50, ¥9.80, m

_ ©10.00, ¥11.80, - -

; DIN338/345
SHA( /345) ©20.00

3 Machine Reamer ®10H7, P12H7
&)

4 Machine Tap (Blind M6 x 1, M10 x 1.5
Holes)
B (510D
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DimensionsFRAR AN
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EXAMPLE PHOTOZEEFHE S

5 Machine Tap M6 x 1, M10 x 1.5
(Through Holes)
W T (@
=)
6 End Mill (roughing) ?6x13, P8x19,
(DIN844) ?10x22, P12x26,
I 016x32, P20x38
#e] CHHUIAD
(DIN844)
7 End Mill (finishing) P6x13, B8x19, [P e —
(DIN844) ?10x22, P12x26, S
?16x32, P20x38
#:7] (J1T.) (DIN844)
8 Ball Nosed End Mills 012 é =
Kivet]
9 Chamfering cutters @10
It 71900
10 Internal thread mill, M30x1.5 (maximum —— ————
pitch 1.5 mm length = 1.5 x @)
2 IR Ak )
EfEl1.5 mm
11 External thread mill, M42x1.5 (maximum
ptch 1.5 1o, | e
HNEBEEATHE T
EHEl1.5 mm
12 Boring head ©»20 mm to 30 mm
iR
13 Surface Milling Head | @63
el
14 Spare reversible carbide tips 26 A B B B8
/]
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Reference list for test and measurement instruments JEX B E S ES 2 B 5F

Item  Descriptions4F% DimensionsERA& A /)N

EE

1 Vernier calliper DIN 862 0-150 mm
W K DIN 862

2 Depth micrometer 0-75 mm
RS

3 Depth Vernier caliper 0-15mm
FEFERR

4 Outside micrometres DIN 863/1 0-25, 25-50, 50-75, 75-100, 100-125, 125-150 mm
M ZSDIN 863/1

5 Inside micrometres 5-25, 25-50 mm
WA ES

6 Disc micrometres 0-25, 25-50 mm
BRI 25

7 Three-point hole micrometres 5-25, 25-50 mm
= (Y

8 (M30x1.5, M42x1.5)

(M30x1.5, M42x1.5)

9 Thread plug gauges for good and M6, M10, M30x1.5
rejected products

T B8 A m L SREZEN

10 Thread ring Gauges M30x 1.5, M42 x 1.5
PRGERAR

10 Chamfering tester 45°
=45

11 Instrument for angular measurement, plain protractor
B - B8

12 Set of slip gauges
VAR

13 Indicating micrometre with magnetic stand
AR R 2 FE s

14 Dial indicator with magnetic stand
AR 2 g FERE

15 Radius gauge R3-25 mm

2EKHEIR3-25 mm
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16 High-accuracy 90°angle, arm length 80 mm
EFE 90/ > 80 mm

17 Straight edge 100 mm
H K100 mm

Important Notes:

A) Please note that Competitors must bring their own tooling (tool holder, cutting tools, test and
measurement instruments) to the Competition. The Competition Organizer will not be providing these
items for the Competitors. The same items described and available in Infrastructure List are only
spares.

B) As mentioned in A) the Competitors must carry their own tool holders. Tool holders are limited to
20 per Competitor.

C) Competitor tooling length can be a maximum of 2 mm greater than the design maximum specified.

D) The Competition Organizer will supply pulls studs for the CNC machine at the competition. But
Competitors can bring additional pull studs if they wish.

Competitors are required to supply their own Personal Protective Equipment as specified in section 7
skill-specific safety requirements.

ETUEA -

AT AA M TA (TH% - UIHITE  BRETHRES) - B EIE R
T ST - IR AT TR AR T - (L RRRS -

BYAIRTIEFTAL - SEFLVEE (THR TR - (I T T AR R S iB20(E -

CHBET-I i 3 B TR S B2 mm » LR PRI B e AR -

D)3 I 7E L ZEITETHHR BECNCHEIR > 4% » (BB T AR DK » HHFARSL 4% -
5T R B 7B T 20 2 BER B + R A -

8.4 Materials, equipment, and tools supplied by Experts

SHRBRIMR ~ SR T E

Experts are required to supply their own Personal Protective Equipment as specified in section 7 skill-
specific safety requirements.

BHVABTHR M S 7RI E 2 2 BOR P RS E A BT -

8.5 Materials and equipment prohibited in the skill area

2L AR R P (52 A A et e

The following IT-based information (e.g. data, programmes etc.) and equipment allowing wireless
contact outside the skill area (mobile-phones, laptops, etc.) are:

e Prohibited for Competitors;
¢ May be used by Experts in the workshop as defined by the Chief Expert prior to the Competition.

The use of any other PC than that provided during the Competition is strictly prohibited.
e Competitors must only work with the software provided.

Only the keyboards supplied by the Competition Organizer can be used.
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Important Information

e The use of angular machine vices is NOT ALLOWED;
e The Competitors are only allowed to bring machine reamers for Dia.10H7 and Dia. 12H7;
e The Competitors are not allowed to bring their own linear height gauge or digital height gauges;

No external tool presetter is allowed in CNC Milling. The Competition Organizer does not provide this
item and Competitors cannot bring external tool presetters.

DUN R TAERE AR (B 805 > BRGETEE) DURBSHERIS A st & e R

o EFEAEMEH -
o EFISKEEHI R > AT TIEEANTIEA o BREEE IR AL (8 A EHE -

o EF AR SRR (2 A
MEA SRR TR PR Ot 2 s AT A -
EHEE

o ERIRFER AR -

o ETF SR 140 T )2k EDia. 10H7 DL} Dia. 12H7 -

o BEFARBEITHEN M S RS e A

CNCEEPREE MR T B e 6 » i TR A 1R T H » BTN ol T HE e -
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8.6 Proposed workshop and workstation layouts

TARE K TR ERC B

Workshop layouts from previous competitions are available at www.worldskills.org/sitelayout.

Example workshop layout
B4 fE B T/E & EE AL E B 7 7 A www.worldskills.org/sitelayout ©
TAEE S HECE &S]

=
= ¥l

. T
=1

[l
=
=1

bl = e

LL]

=1

LREA

=
=1

L]
T = e

apffs | 7 s
[T
H
()
H
{1 | i

=]
=
F

L

3=
o
o
i
it
T
‘o
on

P T
=1
I
I,
I
=1
s S

Rl

=1
L -

WSC2022_TDO7_EN © WorldSkills International. All rights reserved
Date: 22.09.20 —v8.0.1 CNC MILLING

30 of 32



N
worldskills

9 Skill-specific rulesiiE = =+ Al

Skill-specific rules cannot contradict or take priority over the Competition Rules. They do provide

specific details and clarity in areas that may vary from skill competition to skill competition. This

includes but is not limited to personal IT equipment, data storage devices, Internet access, procedures

and workflow, and documentation management and distribution. Breaches of these rules will be

solved according to the Issue and Dispute Resolution procedure including the Code of Ethics and

Conduct Penalty System.

R AR SR SR R AR A ﬁ%ﬁ%ﬁ?%ﬁ%*ﬁT EEEEIRVREAHED - EFEN N Ym B EETE
IRE - (EAEIRINLL © EAEREGRH - EREEEE - ErEHHEIR - By - TR - XEH
FEERERUE - A ERGBERANT /L - BRaE T EEETRIESTHIE | AR " S BT
FREE | RRF o

Topic/task FRE 1%

Skill-specific ruleRSE R 5 HI

Use of technology — USB, e Competitors must only use memory sticks provided by the
memory sticks Competition Organizer. No other memory sticks are to be

inserted into the Competitor computers except with
1%% N ‘}‘i% [ S L =
FHE R — USB ~ SC1E permission from the SMT.

® e Memory sticks or any other portable memory devices cannot
be taken outside the workshop.
e Memory sticks or other portable memory devices are to be
submitted to the Chief Expert at the end of each day for safe
keeping and must not be taken out of the workshop.

o BT HIGEAEE DB 2 SRR o RESMT.Z
et - HAECRE A SE ABE TR T -

. —E F“%&ﬁﬁt?é%_ﬁﬂf‘“ SEANS L LAEESL

: BRSSP AT > IR R e G R B ARG
ﬁﬂ%ﬁ%& IR AR -

Use of technology — personal
laptops, tablets and mobile
phones

s PR o — (e A2
AR T

Competitors, Experts, and Interpreters are not allowed to
bring personal laptops, tablets or mobile phones into the
workshop.

BT~ B ORER AR AEE
FHAEATAFES -

STAR N

Use of technology — personal
photo and video taking devices

{58 PR 2 e — {8 A B g

e

Competitors, Experts, and Interpreters are allowed to use
personal photo and video taking devices in the workshop at
the conclusion of the competition only.

BT~ FH - OFEAE L AERNEAEAEER
(EEIRCEI ST e

Drawings, recording information

e - PR

No drawings or information regarding the Test Project can be
taken out of the workshop.

The Competitor cannot bring their own drawings. During
familiarization, drawings are supplied.

e M B 2 g ] SRR 9 AR S -
BEFAGEITHET TAZE - ARSI > B TR
HEE T2 -
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10 Visitor and media engagement & 5 & {532 S B

Following is a list of possible ways to maximize visitor and media engagement:

e Display screens (video of CNC milling machining);

e A show spot with a complete Test Project (description, parts, and drawings) from past
Competitions that make easy the understanding of Competitor activity;

e Competitor profiles - provide a sticker with the national flag, the name of the Competitor, and a
brief description of their studies;

* Daily reporting of Competition status;

* A demonstration area for Competitors to interact with visitors to explain their skill;

e Demonstration videos provided by the machine and CAD/CAM sponsors showing parts machining
which are of interests to visitors: aerospace, automotive, etc.;

e Small exhibits around the competition venue where various objects of everyday life such as a bottle;
a mobile telephone; a toy; automotive part; aerospace part are exhibited with an explanation how
it is produced and the role of CNC milling machines;

* A person who has detailed knowledge about CNC milling explains our competition with samples
and videos. (Using former completed projects and technical drawings and a video showing a dry
machining process of one module.);

e Terminals nearby the Competitors workplace showing the CAM activity;

* Live web cam in the machine with projection to a big screen. E.g. GoPro Cameras.

Fo TG BB PARIRE Ty S8 n] A N R A

« RUREHE (CNCHURBEMIIT Y H ) -

- ERZATREEL SO GRENA - B TRED - FREE T AT
ks -

o BFEAEN - LARRER TR - BT PR AR -

. SRR -

o BT TSN T - AR -

« HEIRLUR CAD/CAMBEIIREFTHLEL Z BOF » T ar A BB MBI T2 - 40 K 5
T -

o IELLEGEMASIET - GHOER TS REE R - PH0 OET - T SRR
MR UK - U AT - SRR DU CNCHR PRI T i
@ o

« BEAICNCERPRAIIATARSL A EULUBEA DL R B F AR N 25 - CFIFR 2 AUSBEARSE R 2 1
SR TAZIE » GHERULH BT — AL SR T2 02 - )

o BFELERETREN o ERHCAMEE Y N -

o ORISR E RS - IS B TIR R L (I © GoProffif -
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11 Sustainability k&M

Thi

s skill competition will focus on the sustainable practices below:

At the end of the Competition create several individual project sets (part, drawing and
programmes) from the parts machined by the Competitors and donate them to vocational schools
as teaching materials. (The programme is chosen from the highest scorer of each module);
Demonstration parts;

Each country/region is required to bring demonstration parts that the public can easily identify to
be used during the demonstration time. (A geometric 3D file of the part is required as well.)

IERETR L B N s RIS ¢

Ttk o BT TATRI(E Z BORE A E N - B - TREE UGt - &
IBGETIREGE R BEEM - (SRS ZEARGHRERBERM)

JEREL:

JEEIREAR - B/ TR A — RO R ] —IRERH G A 2 R o (F&RI3D A
fEft o )
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12 References for industry consultation

EERSE

WorldSkills is committed to ensuring that the WorldSkills Occupational Standards fully reflect the
dynamism of internationally recognized best practice in industry and business. To do this WorldSkills
approaches a number of organizations across the world that can offer feedback on the draft
Description of the Associated Role and WorldSkills Occupational Standards on a two-yearly cycle.

In parallel to this, WSI consults three international occupational classifications and databases:

e |SCO-08: (http://www.ilo.org/public/english/bureau/stat/isco/isco08/) ILO 7223
e ESCO: (https://ec.europa.eu/esco/portal/home )
e O*NET OnLine (www.onetonline.org/)

The WSOS (section 2) appears most closely to relate to: Milling and Planing Machine Setters, Operators
and Tenders:

https://www.onetonline.org/link/summary/51-4035.00

or Milling Machine Operator:
http://data.europa.eu/esco/occupation/alc9f8b7-c4ce-4b15-ac3c- 3378c300d8f2

These links also enable a review of adjacent occupations.

The following table indicates which organizations were approached and provided valuable feedback
for the Description of the Associated Role and WorldSkills Occupational Standards in place for
WorldSkills Shanghai 2022.

WorldSkills2 /772 i frWorldSkillsI S ARAE RE 76 /7 BRFR BIIR A REHYE SR B TSR (R % - Rt HEY
WorldSkillsfs iy £ B & Bl = ERER M IAH S RS - BE HL ST BIRHRE A B3l B K WorldSkills B S AR AR £ (]
BER -

ERPEEIR - WSIZRRS T = ([ B PRIBEE S A B

e ISCO-08: (http://www.ilo.org/public/english/bureau/stat/isco/isco08/)

e ESCO: (https://ec.europa.eu/esco/portal/home )

e O*NET OnlLine (www.onetonline.org/)

WSOS (55261 FfHRA =~ SE © $RIRBUREIEE ~ #RIEA ~ f&EHE ¢
https://www.onetonline.org/link/summary/51-4035.00

SRR
http://data.europa.eu/esco/occupation/alc9f8b7-c4ce-4b15-ac3c- 3378c300d8f2

M B TR E ARG E 2 B -
DURHIF R LA R (it 2 AHRE fa (oI EE B mgE R R > JREyWorldSkillsEEZE1ZE4E Ky
2022WorldSkills_I- S EEHEER

Organization #4045 Contact name B4% A 4t:42
GBR Mechanico Pte Ltd, (Asia) Davizon Yee Khe Khum, Director
Hamilton Bonaduz AG, (Global) Enrico Bellasi, Team Leader, Prototyping and

Apprentices Mechanics

Prototyp-Werke GmbH (Global) Wolfgang Lehmann, Team Leader Vocational
Education
Sick Stegmann GmbH (Germany) Stefan Mueller, Vocational Trainer
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Siemens AG (Global) Karsten Schwarz, Head of Training

WSC2022_TDO7_EN © WorldSkills International. All rights reserved

Date: 22.09.20 - v8.0.1 CNC MILLING 350f32



