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Skill 04 — Mechatronic (i H 04 — #1H.—1£&4k)
Guideline Professional practice judgment 2019 Ver. 1.5 (2019 £\ #EiE 8 V1.5)

A\
§“y
world skills
international

1.Cleanliness of the workplace and the station

TEFmAA T REERE

i EZAAL) R T

3 Points: 2 Points: 1 Point: 0 Points:
Excellence Professional Optimization / rework Not acceptable
'ﬁt?‘bﬁ :gik necessary Kﬁ%%

Guidelines for marking the aspect 1/ hnifk:

3: If all conditions below are fulfilled. To award a mark less than 3 the
experts must show the competitors what they need toimprove. 2: If
there are one or a few minor deviations.

1: If there is a major deviation or more than a few minor deviations. 0:
If the work is far from the standard specified.

3 73 LURESRAERER. WREAHERS 4, BARREHIETHR
S AL

2 7r: A A Eb VM2 .

1 50 A E K2R 2 /M 2% -

0 73: SiREARHEZEIEIR K.

ok

not ok

Tools must not be left on the stations, chairs, or the
floor of workspace.
TEARFSBAEILEN. BT TIEHFMHR L.

Unused components and workpieces must be removed from
the stations.

AERNAHEFNTHLIM T EEE.

Stations must be free of waste, off-cuts or any other debris. This also
includes the inside of cable channels. T.{Eul F bk, Ak
AT A A, EFRLRAE N .

19



A\
"\Nw
worldskills
international

Unused parts have to be placed together on the table or in a box.
Unused parts shall be separated from tools, waste, and
consumables that the team have supplied. A% FH (1 Z 1t 24 FURLE
ST P TR, RAEHNEAR S BRI TR bk, Fe6
73T .

Markings (tape, pencil, etc.) may be used during the tasks, but in that
case, they must be removed completely before evaluation. Fric4(fk

i HPESE)E LR IR AT UGE AT, (BP0 2 AT A0 58 43 Bk

The floor of the workspace shall be clean from waste generated
from the competitors work. {37 T FIHBAR B 4T 3148, WHE

TAE LA A R
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worldskills
international
2. Routing of tubes and cables 3 Points: 2 Points: 1 Point: 0 Points:
SEMRENTE Excellence Professional Optimization / rework Not
(% Ll necessary acceptable
BEMRL /RT AR

Guidelines for marking the aspect JEDHrAE

3: If all conditions below are fulfilled. To award a mark less than 3
the experts must show the competitors what they need to improve.
2: If there are one or a few minor deviations.

1: If there is a major deviation or more than a few minor
deviations. 0: If the work is far from the standard specified, or if
the work is not completed.

3 7 WTEREIIAT ., MRXEFE 3 7, BANEHETFH
B enia

2 50 B—AAFDEIMEE.

19 BA—PERREIRS/MEE.

0 5: SIEFEIOEZRA, FEFRTM.

ok

not ok

Cable, tubes and water piping must be routed separately.
B, RE. KELADAHE.

Optical cables may be tied to electrical cables.

AT INSBH—EHILEE.

Exception to this rule when the cables and tubes are connected to a
moving module. In this case routing all cables and tubes together is
preferred.

BN E E LD BaERN B

EXMERLT, MEEENSE-ERERELE.

Remaining length of cut cable ties, A:
A <=1 mm

BT AL A

A <=1mm

/All cables and tubes going downwards on a profile e.g. at the “Pick
& Place” station have to be mounted with cable- holders and tie.

FTA RS VE I MR T, fIndE “Sei& TE s, A A

BT 0P P [ R R AL [ E
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Distance between cable ties: <= 50 mm.

This also applies to cables line under the profile plate. 3L

i Hl B <= 50 mm. X[FEFEEH TR G TR B8,

The only acceptable method for binding Cable / Wire / Optical
Cables / Tubes is to use cable holders. Cables and tubes shall be
tightened to the cable holder. The cable tie shall go through both
sides of the holder. For single wire it is allowed to use just one side.

FUREFH P[] 52 JRE R ] 2 LG A 2R DB AT R . AR RS R [
BURLZER E R o ST o [ R P . TR, SBTFR
7 oL [ SRR

Distance between cable holders < =120 mm

HHL 2 [ PR I P < = 120 mm

Short connections between optical sensor and transmitter are also
allowed.

O HL A% B 2R RO 28 2 ) (R e 43 2 A VP i

No coiling of the cables, if proper cut to length is possible.
Exceptions can be announced in special cases.

AR AT LOE S P EHK R, AN RER H 8045 B

(ERFIRAEBL T AT EA A AT SME L -

Conductors passing over DIN rails or routed around sharp corners
must be secured using 2 cable holders.

2 2 AN F I E oK [ SIS DIN S EUERGER AT 2.

Airflow must not be restricted by kinks in the tubing, over-tight cable
ties, etc.

L AU ST S AL AL U
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worldskills
international

No pneumatic tubes routed through cable channels.
SEA RN T

All cables and tubes routed through a flexible cable duct / drag
chain must be fixed to the end of the chain, using cable ties.

I 2 e ) P R S 2O I S A B R o, P LAY [ 5

Distance from the shortest pneumatic connection to the first cable
tie:

60 mm +/- 5Smm AENHEEL BN 5 — IR 4L I EE Dy

60 mm +/- 5mm Airflow must not be restricted

AN BEBELAS <AL -

Pneumatic and water connections must be leak-free.

B KA R A A T R -

Bending radius of light conductor > 25 mm

DLLT S 1 2:42>25 mm

Radius too
small but
sensor
works
SRR,
ELIEE )
PLLAE

Light conductor broken
because of too small
bending radius.

Ll ERA, FHEOLL
A

Cables and tubes tied together do not cross each other more than
necessary.

AR, SR —RINB R IEARA I X
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3: If all conditions below are fulfilled. To award a mark less than 3

2: If there are one or a few minor deviations.

1: If there is a major deviation or more than a few minor
deviations. O: If the work is far from the standard specified, or if
the work is not completed.

3 73 LURESRAERER. WREAHERS 4, BARBEHETHR
AL

2 7r: A AEbTE MR .

1 50 A E K ZEBUR 2 /M 2 -

0 3. StaEtrEZEEIR R, BUFES R 5EH

the experts must show the competitors what they need to improve.

world skills
international
3.Mechanicalimplementation 3 Points: 2 Points: 1 Point: 0 Points:
L % Optimization / rework
Exce‘ll;nce Professional necessary Not acceypt#able
e ol FERMS BT A&
Guidelines for marking the aspect ¥4 b5k ok not ok

All system components and modules must be secured.
TRAE F S8 FT A e RS s 25 K A
Check by Hand of Expert M5 1% X Fl T4 2

All actors and workpieces have to move without collisions.
T HARAT 28 AN LA A% Bl I A1k ARl

Note: This must be noted by PLC evaluation team

T MWIHPLC PorAHidR

Free movement of all
actuators, cables,
tubing and
workpieces.

P AT 8% HLBE.
AUEM AR AT LA
GZZIR

Minor collision, for

xample tubing
ouching a moving
part, not affecting the
unction.

R, A

fish Al 3] 1EAE A2 B ) T
', AHANE R IIRE .

Maijor collision, for example if gripper crashes to the
workpiece, or workpieces fall off the system.

RS, . ARSI R T, SRS LT K

/Adjoining stations must be connected with at least 2 connectors.

AT TARE s AU 25702 MERAR S
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All ends of profiles must be fitted with caps.

A A AR S R A e i

Use at least 2 screws with washers to secure any section of cable
channel.

[ g LA, AT 202 AN IR T HRAT .

Expert will open the cable channel to see that.
LI & ST T A s R 7

Screw heads have to be undamaged.
WRET SR LA A IR

Saw-cuts must be burr-free.

it L AT B .

Parts of devices and components should not extend beyond the
profile plate.

B T MALE AN B R 5 2 Ab

Exceptions will be announced by the expert team.
{51 41175 LR 2 R B BAE A

Update 2019: 2019 5 ¥r:

IAll components shown in the 3d sketches and photos have to be
assembled and placed approximately in the designated area on the
correct MPS Station / Trolley / Profile plate - function as intended

3D FE A J1 oh s B TR B UK B4 2 5 i B AE IE R FIMPS
Ui IR AR L PR E XSk — Th e i T

Missing component
not affecting the
function of the
system.

b TeE, (HARN
BRI

Missing component affecting the function of the system.

b IelE, BT RGTEE.
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3: If all conditions below are fulfilled. To award a mark less than 3

2: If there are one or a few minor deviations.

1: If there is a major deviation or more than a few minor
deviations. O: If the work is far from the standard specified, or if
the work is not completed.

3 Jr: DAFESRAERAE. A ERS 4, AR HIETH
B es P (8

2 5y A—AEDT M ZE .

15 H—MERMEBIRZ /IMEZE .

0 4r: HfaEEZERRA, BUESRE K.

the experts must show the competitors what they need to improve.

worldskills
international
4.Electrical installation and wiring of the omponents 3 Points: 2 Points: 1 Point: 0 Points:
R O R Excell Professional Optimization / rework Not tabl
xcellence rofessiona . ot acceptable
4 necessary i ZLib/ e
7 ) Y R
RT
Guidelines for marking the aspect -7 b5 ok not ok

All signal terminations must be secured.
T 15 5 Sk AU € 4
Check by Hand of Expert X35 15 5 FAG T .

Bare conductors must not be visible at end sleeves.

o IR T AR ANRE R BIRR IR 1 2R

Insertion of end sleeves into terminals

ERAEI AN e S E DA

Uninsulated portion of end sleeve visible

A BV s i
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Insulated end sleeves of the correct size for the wire must be used
on all screw terminals

v _E b 2 A 2 RO 48 25 0% I i
Available sizes are: 0.25, 0.5, 0.75 mm?2 ] fj )
~F4: 0.25. 0.5, 0.75mm?

Clamp type connections may be made without the use of end
sleeves.

R AU AT DAANE TR S o

Bare conductors must not extend beyond
terminal.

PRER LA i

Electrical cables must have a minimum of 100 mm reserve in the
cable channel.

LA A2 E 2R rh 2 /DR B 100mm . K FEE

Unnecessary when it is a bridge in the same cable channel.

Al — LM A IR 2, AR ZE TR K

Expert will open the cable channel to see that.
W 2 AT T e A

Outer cable insulation must not extend beyond cable channel.

FLZE AT BB 2 25 2 AT 2R A

No damage to wire insulation or exposure of bare conductors.
ENEE NG ERe it I SR
Check by Hand of Expert I35 15 5 I FA T .
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Conductors between cable channel and terminals must not cross.

AR A 2 i1 (A ) R RANF R X
One sensor / actuator connection per cable duct slot is allowed.

— R AR AT B SOV R — SRR 1

No wiring over components

AR L.

Loose ends of wire must be tied back to cable and must have the
same length as used wires. AABL LR ZIGR A A L, IF H i
AL 1 B R AR )

Insulation must be left to prevent any contact being made.
IR GR, DA LR A R i

This applies both inside and outside of the cable channel iX T #E
i T N A

Cable channels must be completely closed with all teeth under the
cover.

ARELAE AR, PR LG

Removal of cable channel teeth.
2 205 7 H 2R R AT R U DA A5 B

Note: There will be no replacement of the channel.

TER: BUA BRI EAE AT LU e
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worldskills

international
5.Specialcases,announcedbyexpertsandtheoverall 3 Points: 2 Points: 1 Point: 0 Points:
impression Excellence Professional imizati Not acceptable
% A R TR L B R R s i reworknoceseary Rt
BEMMNRT
Guidelines for marking the aspect 1F iRt ok not ok

3: If all conditions below are fulfilled. To award a mark less than 3 the
experts must show the competitors what they need to improve. 2: If
there are one or a few minor deviations.

1: If there is a major deviation or more than a few minor deviations. 0:
If the work is far from the standard specified.

3 B WTEKEEREF], WRREFE 3 7, HANIEHEFE
BEHHZLL

2 7 BB E,

1 5 B—PEAGELREMgZE.

0 7 SIEEHREELERA.

No parts or components should be lost or damaged during assembly of
equipment.

REBARIFET, FABHNREZXLATIE,

Note: This must be noted by the time keeper if replacements need to
be supplied.
TR WRFEEHLRTEE, SR TTHI AR,

Competitors shall not work in a way where they risk injury to
themselves, or other people. This includes the use of prohibited tools
and cleaning with compressed air.

A F TN E CHRMUAERGFRI T LIE, XEERFE 2
T RSB F I B,

Note: This must be noted by the time keeper and verified by the ESR
for H&S.
IR WENTHI# AR, HHERES T HFIRT TR F.
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IAll warning labels must be affixed and in the specified positions.
T B A b AN FE 7R TE A B

For the evaluation the profile plate has to be in the lowest possible
position.

DNET1E5r, R 6 100 AU 7T BLIK B ) SR AR B

A Fo VR 25l A JE S B ABIE 5 9 A
Note: This must be noted by PLC evaluation team
T MIBPLC Vo 4Hid k.

Exceptions will be announced by the expert team.

WA BIAMEBL, A R E A

It is not allowed to prepare workpieces with tape or similar additives.
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	一、项目说明
	二、竞赛时间与地点
	三、选手的能力和要求
	（一）能力要求
	（二）其它要求
	1.1996年1月1日以后出生；
	2.思想品德优秀，身心健康；
	3.具有机电一体化项目及相关专业技能培训经历，熟悉机电一体化及相关技术，热爱机电一体化职业工作；
	4.具备扎实的基本功，技能水平突出，具有较强的学习领悟能力、良好的身体素质、心理素质及应变能力等的综
	5.有一定英语基础并且能看懂简单英文技术资料；
	6.男、女选手裸眼视力或矫正视力应达到4.6以上。选手不宜留长发和长指甲，能适应长时间、高强度站立工
	7.本项目为团队比赛，每个参赛团队的人数为2人，各参赛单位（院校和企业）限报1队，承办单位可增加1队
	8.赛前15天组委、专家组建立竞赛群、及时公布竞赛相关的通知，各参赛队向组委、专家组反映问题；
	9.考虑节约办赛，减轻办赛设备投入，比赛分为两个阶段，初赛（理论、任务1和2）和决赛（任务3、4、和
	10.决赛成绩为100分，决赛队伍需继续完成任务3、4、5的比赛。初赛成绩占总成绩30%，决赛成绩占


	四、裁判员要求
	（一）裁判长
	（二）裁判员的条件和组成
	1.裁判员基本条件
	（1）热爱祖国，遵纪守法，诚实守信，具有良好的职业道德，身体健康；
	（2）裁判员应具有团队合作、秉公执裁等基本素养，具有本职业（项目）技师及以上职业资格或中级及以上专业

	2.裁判员的组成 
	3.技术支持
	竞赛设置4至6名技术支持工作人员。根据本项目竞赛工作需要，技术支持工作人员本着公平、公正的原则，在裁


	五、竞赛要求
	（一）选拔赛用时
	选拔赛用时为3天共5个任务。C-1完成理论考试，C1完成任务1和2，C2完成任务3，C3完成任务4、

	（二）选拔赛的试题
	1.样题说明
	（1）选拔赛样题内容包含已知设备的硬件组成部分图形，比赛任务类型，任务结
	（2）选拔赛样题不包含比赛设备的控制流程及接线图或接线表，不包含组成硬件
	（3）选拔赛样题内容和正式比赛的任务的硬件相似度必须达40%以上；
	（4）选拔赛样题必须在比赛前15天提供给参赛队。

	2.选拔赛试题
	笔试考核部分
	（1）命题内容包括：英语单词、词组、句子等，物理、机械、电子技术、气动技
	（2）命题形式：选择题、判断题、填空题。
	实际操作部分
	（1）试题包含5个任务。
	（2）命题内容包括：竞赛能力要求涉及的内容。

	3.评分内容及方式 
	（1）评分内容
	评分内容包含：PLC及触摸屏功能评分，仿真盒评分，专业技术规范评分，时间、效能评分。
	（2）评分方式
	机电一体化项目采用测量和评价两种评分。PLC功能及触摸屏、仿真盒测试、时间、效率及优化指标采用测量评
	（3）题目中的配分比例见表2。


	（三）选拔赛命题方式

	六、操作成绩评判
	（一）评判流程
	（二）评判方法
	1.选手完成本场竞赛任务完成后，对任务进行评分、每一评判小组至少有3人组成设评分组长一名，评分组长负
	2.裁判员在评判工作中的任务
	（1）发出正确指令给选手；
	（2）记录选手操作过程中碰到的相关问题；
	（3）记录违规事项并及时提醒选手避免再次出现；
	（4）参加评判，查看测试结果，记录选手成绩；
	（5）评分结束后立即让选手对当前任务成绩让选手签名确认、裁判员签名确认。

	3.评分说明
	（1）时间评分：在竞赛过程中，裁判用秒表记录选手完成任务所需要的时间。当仿真盒测试与PLC功能及触摸
	时间分计算方法：时间成绩=(Tx–Ta)*M/(Tx-Tn)。
	Tx表示最长任务完成时间、Ta表示实际任务完成时间、Tn表示最短任务完成时间、M为时间分值。
	（2）效率评分：在功能评分过程中，裁判小组成员每个人分别用秒表记录生产线完成指定数量工件所需要的时间
	效率分计算方法：效率成绩=(最长完成时间–实际完成时间)*效率分值/(最长完成时间-最短完成时间)。
	(3)能源消耗评分：在功能评分过程中，裁判小组成员记录生产线完成指定数量工件所需要的能源用量，当仿真
	能源消耗分计算方法：能源消耗成绩=(最高能源消耗–实际能源消耗)*能源消耗分值/(最高能源消耗-最低



	七、选拔赛的基础设施
	（一）竞赛设备及要求
	（二）包装箱要求
	每个参赛队只能托运一个自制箱子到指定的收货地点。
	1.自制箱子尺寸参考数据：长×宽×高＝1100×800×1500mm。
	2.箱子包含自带设备总重小于300KG。

	（三）竞赛准备要求
	1.PLC控制器
	（1）PLC控制器由各参赛队自带，建议采用西门子S7-300、1200、1500系列PLC，数量至少
	（2）竞赛设备所用电压为DC24V，传感器类型均为PNP，如果PLC只接收NPN类型信号，必须在赛前
	（3）PLC控制器要求具有可互相进行总线通讯的功能，总线通讯方式取决于各自PLC的类型要求，建议PL
	（4）参赛队需自带编程电缆及通讯电缆；
	（5）PLC控制器与现场竞赛设备的DI/DO通讯连接采用德国FESTO公司的SYSLINK电缆及模拟
	（6）PLC控制器与现场竞赛设备的AI/AO模拟信号通讯连接采用德国FESTO公司的模拟量接线端子，

	PLC控制器与竞赛设备连接所需的SYSLINK及模拟量电缆如下：
	2.PLC编程电脑
	3.触摸屏

	（四）赛场每个比赛工位所需设施
	1.每个比赛工位提供设施见表5
	2.现场设施及工具清单见表6
	3.工具仪器清单
	4.耗材清单
	5.场地面积要求
	（1）竞赛工位：每个工位占地12m2(3m×4m)，标明工位号，并配备工作台2张、座椅2把、垃圾桶1
	（2）现场讨论区：在比赛场地内设有现场讨论区，为裁判和选手提供休息及开放式讨论与交流。讨论区内设有投

	6.场地照明要求
	7.场地消防和逃生要求


	八、选拔赛安全要求及项目特殊规定
	（一）选手安全防护措施及要求
	1.禁止使用刀具及剪口超过10cm带尖的剪刀以免受伤，禁止使用电动工具；
	2.锯切导轨、线槽及安装大于50cm气管时，需带护目镜；
	3.参赛者必须穿防护(防砸、防扎、绝缘)鞋；
	4.所有选手必须确保自己的材料不会影响到其他选手。

	（二）有毒有害物品的管理和限制
	（三）医疗设备和物品
	（四）项目特殊规定

	九、选拔赛日程
	十、开放现场的要求
	1.比赛期间尽量安排对公众开放，让更多的人了解机电一体化这个专业，这个职业，让更多人了解国际职业技能
	2.安排专人进行比赛内容和机电一体化专业的宣讲。
	（二）对于赞助商的宣传要求
	1.对赞助商颁发相关荣誉证书，奖状或奖杯，认可其在比赛中的贡献；
	2.制作宣传资料、横幅、及带赞助商LOGO的宣传物品，如选手服装等；
	3.在比赛现场提供设备展示区，用于赞助商的企业宣传。

	（三）对于大赛宣传的要求
	比赛承办方应积极做好竞赛的宣传工作


	十一、绿色环保
	（一）环境保护
	1.在每天结束时或要求时或被告知时，必须整理清洁现场；
	2.室内区域，包括临时搭建的建筑和帐篷内都禁止吸烟，只允许在指定区域吸烟
	3.在所有操作中，尽量控制噪音。

	（二）循环利用
	1.提供不同记号的容器用于存放不同种类的垃圾；
	2.减少产生的垃圾总量，降低、循环、再利用。


	十二、附件：专业技术规范



