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1 INTRODUCTION
Industrial Mechanics Skill # 01 Skill Sets Information

2 DESCRIPTION OF SKILL SETS
Listed below are the skill sets competitors should be familiar with prior to SCNC Winnipeg 2023

2.1 Total Competition time: 15hrs

Predictive Maintenance

- = 25marks
Laser Shaft Alignment
Fabrication & Welding 7] =7 marks
Precision Hand Layout -
Stainless Steel Tube Bending =43 marks
Mechanical Component Install
Pneumatics = 25 marks

Total Marks: =100

2.2 Detail and Assembly Drawings will be 3™ Angle Projection.

2.3 Drawings will be dimensioned using the imperial and metric systems.

2.4 Safe Working Procedures/Practices must be always demonstrated during the competition.
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Module # 1

Fabrication; Welding; Precision Layout; Tube Bending and Mechanical Assembly Build.

e Fabrication: Calculations, developments, layout and cutting.
Tolerances +/- 1/16"(.0625")

e MIG Welding: Mild steel box section, square or rectangular.
Wall thickness 1/8"(.125”).

e Precision Hand Layout/Work and Hand Tools: Combination squares, scribers, center
punches, hammers, drilling, tapping, hand tools; files, hand drills, etc.
Tolerances +/- 1/64" (.015")
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https://www.weldflowmetal.com/understanding-process-custom-metal-fabrication-toronto/
http://www.fabro.ca/steel-metal-fabrication-swift-current.php
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj-uuzWm9jmAhVVOs0KHT3rAxMQjRx6BAgBEAQ&url=https%3A%2F%2Fcoursehorse.com%2Fsan-francisco%2Fclasses%2Fart%2Fmetal-working%2Fwelding%2Fclass-intro-to-mig-welding&psig=AOvVaw0dnsxhLW1AShVPs99Aak46&ust=1577618117435064
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi_t6G4mtjmAhXTKM0KHRrDDZAQjRx6BAgBEAQ&url=http%3A%2F%2Fbodnarsteel.com%2Fservices%2Ffabrication%2F&psig=AOvVaw0kwaWLGQPLcpGwemzLmmSk&ust=1577617797294836
https://www.google.com/url?sa=i&url=https://picclick.com/Vintage-Hacksaw-Union-Hardware-Co-221148469191.html&psig=AOvVaw0Ox0iKk2cRAd4O5Qku-SPB&ust=1576238287795000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLDh_bGHsOYCFQAAAAAdAAAAABAW
https://www.google.com/url?sa=i&url=https://www.youtube.com/watch?v%3DlOR2UwZRBws&psig=AOvVaw1K_92UyvJXdGY_Qen31Ea1&ust=1576236863577000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMCytIWCsOYCFQAAAAAdAAAAABAF
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e Stainless Steel Tube Bending: Calculations and allowances, preperation for bending,
reverse bending, bending to angles ranging from: 15° to 180°, perform required tube

bending operations to the specifications and tolerances, stainless steel tubing will be
%" diameter. Tolerances +/- 1/16” (.0625").
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e Mechanical Assembly: Installation and operation of supplied SKF bearing components
as per engineering and assembly drawings.

Welding Equipment:

e Lincoln Electric MIG Welder
e (.035” diameter MIG welding wire)
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https://m.lincolnelectric.com/en-ca/Equipment/Pages/product.aspx?product=K2774-4(LincolnElectric)
https://weldfabulous.com/lincoln-electric-k4590-introductory-education-welding-gear-ready-pak-2x-large/
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Module # 2:
Fluid Power — Pneumatics — Build and Test.

e Design, build, test and troubleshoot the function of a multi cylinder Pneumatic
Sequential “OR” Cascade circuit as per the supplied sequence, Festo components and

accessories.

Cylinder

- Driving elements
Action i% (Cylinder, motor, .}

= Control elements
B AWy valves, .|

Signal output F—
|
1

Logic valves

@@'W (And, o, .}

Input elements
{Switches, bottoms, sensors, ..}

Signal processing

Signal input

Energy flow

Valve

Energy supply

Figure 1C : Basic pneumatic system
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https://www.kbi-rw.com/festo
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwi35ayUl9jmAhUCK80KHScMDjAQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.amazon.ca%2FFESTO-8991-RO-3-1-ROLLER-LEVER%2Fdp%2FB01E5UV7BG&psig=AOvVaw1RE9e0jUbPzSHVAyyRnHxo&ust=1577616917706532
https://library.automationdirect.com/why-use-pneumatics/
http://learnchannel-tv.com/pneumatics/pneumatic-circuit-diagrams/
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Module # 3:
Predictive Maintenance and Laser Shaft Alignment.

e With the supplied diagnostic equipment record and analyze the machine vibration
signature.

e Using standard procedures and protocols rectify the vibration (single plane balancing)
and alignment issues using calibrated weights, shims, diagnostic equipment, and
tooling.

Record the following:

e The exact conditions found (before)
e What actions were performed (with documentation)
e The condition at completion

Equipment:

e SMC-Balancer http://www.fixturlaser.com/Shaft-Alignment/Fixturlaser-SMC/

o NXA Pro http://www.fixturlaser.com/Shaft-Alignment/Fixturlaser-NXA/FIXTURLASER-NXA-Pro/
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about:blank
about:blank
http://www.fixturlaser.com/
https://www.fixturlaser.com/Shaft-Alignment/Fixturlaser-SMC/
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjZms3-ntjmAhWQB80KHZvbDosQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.fixturlaser.com%2FShaft-Alignment%2FFixturlaser-SMC%2F&psig=AOvVaw3yCA__5vnK4_Ks63xP_n9p&ust=1577618845576810
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Additional Training on SMC for Predictive Maintenance Project:

Fixturlaser (Nathalie Drouin) has kindly agreed to do training via “Skype” for competitors
and trainers closer to the competition next year. Time and date to be announced.

ool

READING NUMERACY PROBLEM SOLVING
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi-rNHEndjmAhUECM0KHaGnD-YQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.fixturlaser.com%2FShaft-Alignment%2FFixturlaser-NXA-Platform%2FFIXTURLASER-NXA-Pro%2F&psig=AOvVaw18Z9Pzv6Hdj0Ri7GWApooZ&ust=1577618542174432
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjf36nrndjmAhVXHM0KHfQGBgMQjRx6BAgBEAQ&url=https%3A%2F%2Fwww.begaspecialtools.com%2Fen%2Fmaintenance-products%2Fchecking-and-alignment%2Falignment-equipment%2Fshaft-alignment-computers%2F3115-shaft-alignment-fixture-laser-nxa-pro%2Ffixturlaser-nxa-pro-shaft-alignment%2F&psig=AOvVaw18Z9Pzv6Hdj0Ri7GWApooZ&ust=1577618542174432
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