Level 3 Fabrication and Welding Engineering Summer Assignment 2024
[image: A picture containing text, clipart

Description automatically generated]                                                          

Engineering Summer Assignment document for:
C&G Diploma in Engineering
Level 3 Fabrication & Welding
September 2024 – July 2025

[image: Image result for welding]



Name of learner:______________________Date:_______________

Contact Information

	Course Leader/Contact 
	Warren Hughes

	Email
	warrenh@shrewsbury.ac.uk



Introduction to this summer assignment:

This provides you with:
· An introduction to the course subject material.
· Details of basic resources to use. 
· Opportunity to demonstrate how you use research.
· How you will be assessed.
· How you will get feedback
Your chosen course is structured in such a way, as to build upon your knowledge and skills from the very first week of the course, through to the end. You course will be delivered using various methods, from theory based, through to practical workshops.

What is the purpose of this assignment?
To demonstrate what you have learned in the welcome sessions and how you can expand this, using research from links provided and further research from websites and further reading which is available from a library or other free resources. 
This will link to the two units covered in the first term of the academic year starting in September 2022.

These units are listed below:

[bookmark: _Hlk106371398]Unit 301 Engineering Health and Safety Sept 24 – December 24

This is a theory-based unit delivered in a classroom environment covering all aspects of working within an engineering environment. Subjects include:
Learning outcomes
There are four learning outcomes to this unit. The learner will:
1. Understand compliance with statutory health and safety requirements.
2. Understand compliance with statutory environmental regulations and organisational requirements.
3. Know how to implement accident and emergency procedures.
4. Understand safe working practices and procedures.

Unit 311 Welding by MIG process Sept 24 – December 24

Practical based unit with the following outcomes:
Learning outcomes
There are four outcomes to this unit. The learner will:
1. Be able to apply safe working practices to MIG welding.
2. Be able to prepare equipment for performing MIG welding.
3. Be able to perform MIG welding operations to meet wedling procedure specification requirements.
4. Be able to apply safe working practices to MIG welding.
                     

Free resources list for both online and public library

Health and safety:
HSE: Information about health and safety at work, covering COSHH, PPE, PUWER, accidents in the workplace and regulations.
https://www.hse.gov.uk/
Resource link to unit 301 see below:


















Mig and Mag welding resources found online from TWI (the welding Institute)
Presentation link below:
General library resources on Engineering and Welding




How will you be assessed?

You will be asked questions in the assignment paper and see the appropriate marks for the complexity of answer required. 
Example 1: 
Name two hazards that are present with a MIG welding process? (2 marks)
Example 2: 
Name two hazards of a MIG welding process and state what safety equipment you would use to protect the person welding, from these hazards? (4 marks)


How will you get feedback?
You will hand the assignment in to your subject tutor at the start of the academic term and they will mark the document and give written feedback alongside the score of what you have achieved, ready for the following week.
This will help you to prepare for upcoming theory and practical sessions, and give you focus towards the progress tests that are 4 weeks into the new term.
Remember to submit your work in a presentable manner, if it cannot be read by the person marking, it will not achieve marks for that question.
Assignment Question Paper Level 2 Fabrication and Welding



1. State three hazards associated with MIG welding. (3 marks)










2. For each identified hazard state the Personal Protective Equipment (PPE) that should be worn. (3 marks)










3. State two types of shielding gas used for MIG welding low carbon steel.
 (2 marks)













4. Show by means of a labelled sketch, the equipment set-up for MIG welding, identifying six of the following components. (6 marks)

a. Power source.
b. Negative return lead and clamp.
c. Welding and machine earths.
d. Positive welding torch and lead/harness.
e. Gas cylinder.
f. Gas pressure regulator.
g. Gas flow meter.
h. Wire feed unit.
Use the space below (see the MIG presentation for support with this)









5. What is COSHH, what does it cover and how does it apply to welding and fabrication? (6 marks)







6. What is PUWER, what does it cover and how does it apply to the workplace?
(6 marks)








7. What is RIDDOR, what does it cover and when does it apply? (6 marks).




 
8. Can you list 10 Employers responsibilities to employees in the workplace under the Health and Safety at Work Act 1974? (10 marks).





9. Name 5 things the Employer must do under The Management of Health and Safety at Work Regulations 1999 (5 marks):




10. Name 5 things that employers must do under the Manual Handling Operations Regulations 1992  (5 marks):





11. What are the key requirements for lifting equipment under LOLER (5 Marks)? 







12.  Name 5 aims that the ISO 14001 framework can assist an organisation in meeting (5 marks):













This completes your initial assignment, please check that you have added your name and date to the front of the document before submitting your work

Total of 50 marks available: 25-35=Pass          36-43=Merit       44-50=Distinction
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Regulations 
There is a range of health and safety regulations applicable in a 
fabrication and welding environment. 


These include: 


 


Health & Safety at Work Act  1974 (HASAWA)  


Control of Substances Hazardous to Health (COSHH)  


Provision and Use of Work Equipment Regulations (PUWER) 


Reporting of Injuries, Diseases, Dangerous Occurrences Regulations (RIDDOR) 


Management of H&S at Work Regulations   


Personal Protective Equipment at work regulations (PPE)  


Noise at Work Regulations    


 







Control of Substances Hazardous to Health 


COSHH is a law to protect others from the affect of hazardous 


substances. 


Employers do this by: 


 


• identifying the health hazards 


• deciding how to prevent harm to health (risk assessment) 


• introducing control measures  


• ensuring control measures are used  


• maintaining any control measures 


• providing information, instruction and training for employees and others 


• providing monitoring and health surveillance in appropriate cases 


• planning for emergencies. 


 


 







Identify Health Hazards 


Hazardous substances include: 


 


• chemicals 


• products containing chemical 


• gases 


• fumes 


• dust 


• germs that cause disease. 


 


Lead, asbestos and radioactive materials are not covered by COSHH as they 


have their own regulations. 


 


 







Identify Health Hazards 


• Manufacturers of  hazardous substances must supply data sheets to 


provide guidelines for their safe use, storage and disposal. 


• A manufacturers product that might produce a hazardous substance 


will have a safety data sheet available. 


– Welding electrodes themselves are not hazardous but the fumes they produce 


may contain chemicals that are. 


 


• A safety data sheet is not a risk assessment. 


• It will provide the information needed to inform a risk assessment 


 


 


 







Control of Substances Hazardous to Health 


• Step 1:  Assess the risks 


• Step 2:  Decide on precautions 


• Step 3:  Prevent or control? 


• Step 4:  Ensure measures are used 


• Step 5:  Monitor exposure 


• Step 6:  Undertake health surveillance (if required) 


• Step 7:  Prepare plans and procedures 


• Step 8:  Inform and train 







Risk Assessment 


 


• Hazard  -  


                Anything that can cause harm 


 


• Risk  -   


               Chances of being harmed 


        Severity of harm 







Risk Assessment 


• Step 1: Identify the hazards  


• Step 2: Decide who might be harmed and how  


• Step 3: Evaluate the risks and decide on precautions  


• Step 4: Record your findings and implement them  


• Step 5: Review your assessment and update if necessary  







Hierarchy of Control 


1. Eliminate use of hazardous substance 


2. Enclose the process 


3. Control exposure to the substance  


4. Provide adequate PPE 


 


PPE should always be the last way to 


control a hazard 







Potential Hazards 


Common hazards identified in a large proportion of 


engineering establishments include: 


• slippery or uneven surfaces 


• spillages 


• scrap or waste material 


• inflammable materials 


• faulty or missing guards 


• faulty electrical connections and damaged cables. 


 







Potential Hazards 


• Material ejection (swarf from drilling) 


• Pressure and stored energy (gas cylinders) 


• Unshielded processes (welding arc) 


• Volatile and toxic materials  


• Dust and fumes 


• Contaminants and irritants  


• Material handling and transporting  


• Working at heights 


 







Any questions? 
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Control of Major Accident Hazards Regulations  


The COMAH regulations ensure all businesses: 


 


 take all necessary measures to prevent 


 major accidents involving dangerous 


 substances 


 Limit the consequences to people and the 


 environment of any major accidents which do 


 occur. 


 







Sevesco Directive 


• The Seveso, Italy accident in 1976 prompted the 


adoption of legislation aimed at the prevention and 


control of major accidents.  


• The resulting ‘Seveso’ directive now applies to around 


10,000 industrial establishments where dangerous 


substances are used or stored in large quantities, mainly 


in the chemicals, petrochemicals, storage, and metal 


refining sectors. 


• The directive was modified following a major warehouse 


fire in Basel, Switzerland. 







Competent Authority 


• The regulations are enforced by COMAH 


competent authority. 


• The competent authority consists of three 


organisations: 


– Health and Safety Executive (HSE) 


– Environmental Agency (EA) 


– Scottish Environment Protection Agency (SEPA) 







COMAH 


• The COMAH Regulations apply mainly to 


the chemical and petrochemical industries. 


• They may also apply to businesses that 


store fuels, including gas, have large 


warehouses or distribution facilities or 


manufacture and store explosives. 







Strategic Priority 


The single strategic priority of the competent authority is to: 


 


 protect people and the environment from, and limit 


 the consequences of, major accidents occurring 


 within the onshore chemical manufacturing and 


 process industries. 


 


 







Strategic Priority 


In detail, this strategic priority can be set out as follows: 


• Prevent major incidents from occurring in a properly operated safety 


regime. 


• Ensure that those responsible for creating risks meet their 


responsibilities to manage them and that in the event of a failure 


ensure that properly tested emergency arrangements are in place 


and work. 


• Assure people who live and work near a ‘major hazard’ site that they 


can continue to do so safely and that the activities at the site takes 


into account their safety and that of the surrounding environment.  


• Help industry to conduct its activities and recognise that individual 


failures undermine the sector as a whole. 


 







Health & Safety at Work Act 


• COMAH regulations are clearly linked to the HASAWA 


• Employers are responsible for: 


– ensuring a safe place of work 


– protecting others effected by their work. 


• As far is reasonably practical is also applicable, but the 


effect major incidents on this scale can have on the local 


community and the environment usually means that 


costs cannot be used as a reason not to implement 


safety procedures. 







In Practice 


• COMAH regulations aim to: 


– contain and control incidents to limit the impact on 


people, the environment and property. 


– introduce the required systems to protect people and 


the environment from the effects of major incidents 


– communicate the systems and relevant procedures 


with the public and the emergency services 


– ensure the re-establishment and clean up of the 


environment following a major incident. 







Example of Systems 


• Medway council, Kent, have four major sites that are subject to the 


COMAH regulations 


• An off-site emergency plan has been developed for the National 


Grid LNG site, Grain, Kent 


• A siren has been installed in Grain village 


• The siren has two different tones 


• On hearing the alert tone, residents ‘go in, stay in and tune in’ 


• A different tone will sound the all clear, meaning the incident has 


been contained 







Any questions? 
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Accidents at work 


• All accidents at work should be recorded in an accident 


book 


• Major accidents should be reported immediately 


(RIDDOR) 


• Accidents that lead to absence from work for over seven 


days must be reported (RIDDOR) 


• Accidents should be investigated and systems reviewed 


or introduced to prevent reoccurrence 


• Causes of accidents are categorised as either human or 


environmental 







Human causes of accidents 


Lack of management control: 


– No supervision 


– Lack of training 


– Inexperienced staff 


Conduct: 


– Improper behaviour 


– Improper dress 


– Fatigue 


– Drug taking and alcohol intake 


 







Environmental causes of accidents 


• Unguarded or faulty machinery 


• Inadequate ventilation 


• Untidy, dirty workplace 


• Overcrowded 


• Poor lighting 


 







Controlling accidents 


• Risk assessment is the first step to reduce the likelihood of 


accidents 


• Risk assessment will identify all possible hazards associated with a 


process and allow control methods to be identified 


 


Control methods: 


– Eliminate the hazard 


– Replace the hazard with something less dangerous 


– Enclose the hazard 


– H&S education and publicity 


– Personal protection 







Health and safety signs 


• Standard signs are available to provide standard 


information in the workplace. 


 


• Standard shapes and colours identify: 


– Warning 


– Prohibition 


– Mandatory 


– Advisory 


– Fire equipment 


 







Safety signs 


Warning  







Safety signs 


Prohibition 







Safety signs 


Mandatory 







Safety signs 


Advisory 







Fire signs 


Fire Equipment 







Hazardous substances 


Toxic 


Corrosive 


Harmful/Irritant 







Hazardous substances 


Highly flammable 


Explosive 


Oxidising 


Radioactive 







There are many sources for health and 


safety advice: 
• Health and safety literature 


• Safety Officers 


• Safety Representatives 


• Health & Safety Inspectors 


• Factory Inspectors 


• Lecturers / Tutors 


Sources of safety information 







Under the Health & Safety (First Aid) Regulations, 


employers must: 


 


• provide first aid at work 


• tell employees about first aid facilities. 


 


First aid equipment and facilities will depend on: 


• number of employees 


• nature of the work 


• size and type of workplace 


• location of workplace. 


First aid facilities and equipment 







First aid facilities and equipment 


Location of first aid box must be 


displayed 


 


First aid box is marked with a 


white cross on a green 


background (advisory) 







Any questions? 
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Accident and Emergency Procedures 


• Employers must provide systems and procedures to deal with 


accidents and emergencies at work 


• The level of provision available is dependant on 


– Location 


• An off-shore oil rig may have full operating facilities and 


doctors on site 


– Nature of business 


• An engineering company may provide a different level of 


provision than a telephone call centre 


– Number of employees 


• An employer of 1,000 staff and regular visitors would have a 


different range of facilities available compared to a small 


shop employing three. 







General Provision 


• All employers must provide a first aid box 


• Depending on hazards identified within the 


workplace other provision could include: 


– Eye wash 


– Showers (chemical contact) 


– Rescue teams (mines) 


– Health monitoring 







First Aid Facilities and Equipment 


Location of first aid box must 


be displayed 


 


First aid box is marked with a 


white cross on a green 


background  (advisory) 







Electrical Hazards 


The electricity at work regulations ensures equipment and installations 


are safe and tested regularly 


Safe practice and procedures to reduce the risk of electric shock  


include: 


• inspecting cables, leads and plugs before use 


• correct earthing and protection devices 


• using reduced voltage equipment 


• isolation procedures 


• health and safety signs 


• training and supervision. 


 







Confined Spaces 


• Working in confined spaces presents a range of 


particular issues 


• Prior to entry, the air within the confined space should be 


checked for oxygen levels, toxicity or flammable gases 


• Following risk assessment, safety harness and safety 


observers may be required 


• Usually a permit to work will need to be issued before 


any confined space work is started 







Risk of Asphyxiation 


• Asphyxiation can be caused due to a lack of oxygen or 


breathing of toxic fumes 


• In certain circumstances oxygen can be displaced by heavier 


gases 


• Working in confined spaces require specific precautions to be 


employed 


• Inadequate ventilation can cause a build up of toxic gases 


• Respirators may need to be used in certain circumstances 


• People who are overcome due to asphyxiation need to me 


moved to an area where clean air can be breathed 


• Contact a first aider or the emergency service 


• Do not endanger yourself 


 


 







Permit to Work 


• A permit to work will usually list the 


safety requirements prior to work 


starting 


• Permits to work can be issued for any 


type of work, not only confined 


spaces 


• A permit to work will be part of a 


companies health and safety 


procedures and safe systems of work 


• ‘Lock off’ procedures are sometimes 


stipulated as part of a permit to work 


• Lock off procedures will physically 


lock off isolation to a machine being 


worked on 







Emergency Alarm 


All staff need to be aware of evacuation systems: 


• Alarm type – single or two-tone system 


• Escape routes and fire exits should be marked 


• Assembly points should be sign posted 


• Staff should be aware to report to an assembly 


point following evacuation 


• No return to the building is allowed until 


authorised 


 







Causes of Fire 


• To start a fire, the following are 


needed: 


 
– Fuel 


– Oxygen 


– Heat 







• Recognise highly flammable materials 
• Storage 


• Spillage and leaks 


• Keep elements that cause fire apart 
• Can’t remove oxygen 


• Ban smoking 


• Keep work temperatures low 


• Reduce risk of sparks 


• Follow working procedures 


 


Preventing Fires 







• Class A 
• Fuel is a solid material such as wood or paper 


• Class B 
• Fuel is a liquid 


• Class C 
• Fuel is a gas 


• Class D 
• Fuel is molten metal 


 


 


 


 


 


Classification of Fires 







   Fire fighting equipment must be provided in all 


workplaces 


– Hoses 


– Fire Extinguishers 


– Fire Blankets 


– Sprinkler Systems 


Fire Fighting Equipment 







Fire Points 


 


• Areas Where Equipment is Stored 


• Operating Instructions 


• Type of Fire Equipment is Suitable For 


Fire Fighting Equipment 







If you are not in danger 
 


• Try and put the fire out 


• Use the appropriate equipment 


 


Stop fighting the fire and leave area if: 


– fire is beyond your control 


– escape route is threatened by fire 


– smoke obscures escape route. 


Extinguishing a Fire 







Lone Working 


• Working alone is not in itself illegal. 


• Employers must risk assess all lone working situations as 


prescribed in the Health & Safety at Work Act. 


• Working alone in the following situations is considered unadvisable: 


– Confined spaces 


– Above ground or in trenches 


– Close to unguarded machinery 


– When a fire risk exists 


– With toxic or corrosive substances 


– On site 







Any questions? 
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Environmental Management Systems ISO 14001 


• ISO 14001 sits within a set of standards (ISO 14000) 


designed to minimise the effect companies have on the 


environment 


• ISO 14000 is similar to ISO 9000 as it concentrates on the 


process not on the product  


• ISO 14001 contains the core standards used by companies 


to design and implement an environmental management 


system (EMS) 


• ISO 14001 does not stipulate requirements for performance 


but provides a framework for the management of 


environmental impact 


 







Environmental Management Systems ISO 14001 


ISO 14001 can be used as a framework by any company 


that wants to: 


– improve resource efficiency 


– reduce waste 


– monitor its environmental impact 


– minimise its environmental impact 


– comply with environmental legislation. 


 







Engineering Organisations and ISO 14001 


• Engineering and manufacturing organisations can have a impact on 


the environment through their regular operation 


– Waste disposal 


• Waste oil from garages 


• Cooling water from production process  


• Scrap metal (recycling) 


– Production process 


• Car spraying companies 


• Welding fumes 


• Steam from power station cooling towers 


• Mine tailings 







Environmental Regulations 


A range of regulations have been introduced to protect the 


environment: 


– Environmental protection act 


– Pollution prevention and control act 


– Clean air act 


– Radioactive substance act 


– Controlled waste regulations 


– Dangerous substances and preparations and 


chemicals regulations 


– Hazardous waste regulations 


Acts and regulations are law  







Environmental Protection Act 


• The enforcement of this act is the responsibility of the Environmental 


Agency (EA) and Scottish Environment Protection Agency (SEPA) 


• Its primary concern is the control of waste management and 


emissions into the environment 


• The act allows limits and controls to be prescribed to processes and 


substances in respect to their emissions into the environment 


• The act enables the licencing and regulating of controlled waste 


• Controlled waste is any household, industrial or commercial waste 


• Unauthorised disposal of controlled waste is unlawful and can lead 


to prosecution 







Pollution Prevention and Control Act 


• The act controls pollution from identified industrial activities. 


• Relevant organisations must have a permit to operate. 


• The highest polluting industries are regulated by the Environment 


Agency: 


– Fuel and power production 


– Metal production and processing 


– Chemical industries 


– Waste landfill sites 


– Paper and pulp manufacturing 


 


• The lower polluting industries are regulated by local authorities. 







Clean Air Act 1993 


• The original clean Air Act (1956) was introduced in 


response to London’s great smog in 1952 that killed 


12,000 people and was so thick it stopped trains. 


• The 1993 Clean Air Act controls domestic and industrial 


emissions. 


• The Clean Air Act regulates: 


– smoke free zones 


– motor fuel 


– chimney heights for furnaces. 


 







Radioactive Substance Act 


• The enforcement of this act is the responsibility of the 


Environmental Agency (EA) and Scottish Environment 


Protection Agency (SEPA) 


• Its main concern is the control of radioactive substances 


and waste  


• Organisations that keep and use radioactive materials 


and apparatus must be registered with EA/SEPA 


• Organisations must be authorised by EA/SEPA to 


accumulate and dispose of radioactive waste 


 







Controlled Waste Regulations 2012 


• The 1992 regulations gave waste collection authorities the power to 


charge for the collection of certain household waste 


• The 1992 regulations identified ‘schedule 2 institutions’ such as 


schools, hospitals and prisons 


• Local authorities could charge for collection, but not disposal from 


schedule 2 institutions 


• The 2012 regulations now allow charges for collection and disposal 


from schedule 2 institutions 


• Some organisations are exempt from charges including charity 


shops, further education colleges in England (Welsh colleges must 


pay) 


 







Hazardous Waste Regulations 


• Hazardous waste is waste that will cause particular harm 


to human health or the environment 


• Hazardous waste, if mismanaged, can cause greater 


harm to the environment and human health than non-


hazardous.  


• Strict controls apply from the point of its production, to its 


movement, management, and recovery or disposal 


• The production, transport and disposal of hazardous 


waste is covered by the regulations 


 


 







Any questions? 
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Reporting of Injuries, Diseases, Dangerous Occurrences 


Regulations 1995 (RIDDOR) 


• RIDDOR is a regulation under the HASAWA  that 


requires the reporting of certain injuries, diseases or 


occurrences to the Health & Safety Executive (HSE). 


• It concerns injuries, diseases or occurrences arising out 


of, or in connection to work. 


• Its main aim is to generate statistical reports for the HSE 


and local authorities. 


• The reports can reveal how and where risks occur and 


show up trends. 


 


 







RIDDOR: What needs to be reported 


• All deaths 


• Major injuries (not all are listed) 


• Fractures, other than fingers, thumbs or toes 


• Amputation 


• Dislocation of shoulder, hip, knee or spine 


• Loss of sight 


• Chemical or hot metal burn to the eye 


• Any other injury requiring admittance to hospital for more than 24 hours  


• Dangerous occurrences 


• Collapse, overturning or failure of lifting machinery 


• Explosion, collapse or bursting of any closed vessel or associated pipework 


• Electrical short circuit or overload causing fire or explosion 


• Accidental release of a biological agent likely to cause severe human illness 







RIDDOR: What needs to be reported 


Diseases 


• Certain poisonings 


• Some skin diseases such as occupational dermatitis, skin 


cancer, chrome ulcer, oil folliculitis/acne 


• Lung diseases including occupational asthma, farmer’s lung, 


pneumoconiosis, asbestosis, mesothelioma 


• Infections such as leptospirosis, hepatitis, tuberculosis, 


anthrax, legionellosis and tetanus 


• Other conditions such as occupational cancer, certain 


musculoskeletal disorders, decompression illness and hand-


arm vibration syndrome 







RIDDOR: When to report 


• The regulations indicate when events need to be reported to the local 


enforcing agency: 


– Deaths – quickest practicable method 


– Major injury as defined in the regulations - quickest practicable method 


– Specified dangerous occurrences - quickest practicable method 


• Someone at work who is unable to do the full range of their normal duties 


for more than seven days as a result of an injury (an ‘over-seven-day’ injury) 


caused by an accident at work 


• You must keep a record of the accident if the worker has been incapacitated 


for more than three consecutive days (not counting the day in which the 


accident happened) 


• Employers must keep an accident book under the Social Security (Claims 


and Payments) Regulations 1979, that record can be treated as a record for 


the purposes of RIDDOR 


 







RIDDOR: What to report 


Reporting can be completed using an online form at 


https://www.hse.gov.uk/forms/incident/ 


Information required: 


• Summary of accident 


• Name of victim/s 


• Summary of events prior to accident 


• Details of witnesses 


• Information on injury or loss sustained 


• Conclusions 


• Recommendations 


• Supporting materials (photo, video, diagrams) 


• Date of incident 


• Signature of person completing report 







RIDDOR: Amendments 


• Amendments  to RIDDOR came into force on 6 April 


2012.  


• These changes increase the period after which lost-time 


injuries to people at work must be reported from more 


than three consecutive days, to more than seven 


consecutive days.  


• The details for over three-day injuries must still be 


formally recorded.  







Any questions? 
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PUWER 


• The main objective of PUWER is to ensure that work 


equipment provides no health and safety risk irrespective 


of age or condition 


• It applies to all work equipment including mobile and 


lifting equipment  


• PUWER 98 revokes the Power Press Regulations 1965 


• PUWER 98 has replaced the Abrasive Wheel 


Regulations 1970 


 







Equipment 


• In general, any tools or equipment used by an employee at work is 


covered by PUWER: 


– Hammers 


– Ladders 


– Dumper trucks 


– Photocopiers 


– Circular saws 


• If an employer allows employees to provide their own equipment they 


must ensure they comply with the regulations 


• Equipment used by the public is not included within PUWER but is 


covered by the Health & Safety at Work Act (tyre inflating compressor 


on a garage forecourt) 


 


 







PUWER 
Provision and Use of Work Equipment 1998 ensures that 


equipment is: 


• suitable for intended use 


• safe for use, maintained and if needed inspected 


• used by trained staff 


• accompanied by suitable safety measures. 


 


Any equipment used by an employee is covered by PUWER 


PUWER does not apply to equipment used by the public 







Control of Risks 


Employers need to ensure any risks created through the 


use of equipment is eliminated or controlled. 


• Hardware measures 


– Suitably guarded 


– Protection devices 


– System control devices (emergency stops) 


– PPE 


 


• Software measures 


– Safe systems of work 


– Adequate information, instruction and training 







Machinery Safety 


Injuries to employees by machinery can be caused 


by various problems: 


• Hit by moving parts 


• Dragged in by moving parts 


• Trapped and crushed 


• Sharp edges can cause cuts  


• Electric shocks 


• Burns  


• Inexperienced or faulty use 







Machinery Safety 


• Prior to using a machine  an employee should 


carry out a risk assessment 


• This can be either visual or documented safe 


procedure 


• Part iv of PUWER require power presses to be 


inspected daily before use and checks recorded 


 







Abrasive Wheels 


In relation to abrasive wheels, PUWER requires: 


• that all machinery is suitable for its intended use  


• that all machinery is properly maintained 


• that employees, including those using, mounting 


and managing the operation of abrasive wheels, 


are fully informed and properly trained in their 


safe use. 







Any questions? 
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PPE Regulations 1992 


• All equipment which is intended to be worn by a person 


at work to protect them against risks to their health and 


safety. 


• PPE should always be the last option. 


• Use PPE when risk can’t be controlled by other means. 


• Training: 


– User aware of why PPE is required 


– When to use it 


– How to use it 







Consultation 


• Employers are legally obliged to consult 


with employees, or their representatives, 


on health and safety issues. 


• Consultation with those employees who do 


the work and wear the PPE is crucial to 


ensure the correct equipment is selected 







Requirements 


The regulations require that PPE is: 


• assessed prior to use to ensure fitness for purpose 


• maintained and properly stored 


• provided with instructs to ensure correct use 


• used correctly by employees 


• supplied free of charge. 







Risk Assessment 


• Risk assessment is a key process in deciding 


upon the correct risk reduction strategy 


• If no other method can reduce risks, PPE should 


be considered 


• Selection should also consider the operators 


who have to use the PPE 







Eye Protection 


Hazards 


– Chemical splashes 


– Arc radiation 


– Sparks 


– Gas and vapour 


PPE 


– Safety spectacles 


– Goggles 


– Visors 







Head Protection 


Hazards 


– Falling objects 


– Head bumping 


– Hair entanglement 


PPE 


– Helmets 


– Hard hats 


– Bump caps 







Breathing Protection 


Hazards 


– Oxygen-deficient atmospheres 


– Dust 


– Vapour 


– Gas 


PPE 


– Disposable filters 


– Respirators 


– Air fed helmets 


– Breathing apparatus 







Body Protection 


Hazards 


– Extreme temperatures 


– Bad weather 


– Chemical contact 


– Impact 


– Cuts and abrasions 


PPE 


– Overalls 


– Jackets 


– High visibility clothing 







Hand and Arm Protection 


Hazards 


– Abrasion 


– Cuts 


– Chemical contact 


– Electric shock 


– Skin infection 


PPE 


– Gloves 


– Gauntlets 


– Wrist cuffs 


– Armlets 







Feet and Leg Protection 


Hazards 


– Cuts 


– Slipping 


– Falling objects 


– Chemical contact 


PPE 


– Safety boots 


– Gaiters 


– Leggings 


– Spats 







Any questions? 
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Health & Safety Regulations 


 


Control of Noise at Work  Regulations 


2005 


Unit 301: Engineering health and safety 







Noise at Work Regulations 2005 


• Engineering workshops can be noisy! 


• Are you at risk? 


 
• Do you need to shout to be heard 2m away? 


• Are your ears ringing after leaving work? 


 


     If yes, you may have a problem! 







Noise 


• Noise Is Measured In Decibels – dB 


 


• Grinding On A Pedestal Grinder   90-95db 


• Fabrication Shop                   85-95db 


• Hammering steel     95-100db 


• Guillotining      95-100db 


 


Extra 3 dB doubles the noise level 


 







Noise 


• Our hearing is not responsive to all frequencies. 


 


• Damage to hearing depends on: 


 


»level of noise 


»nature of noise 


»duration of exposure. 







Employers Legal Duty 


Legal duty to reduce risk of damage to employees hearing. 


• Lower exposure action values  


»  Daily or weekly average exposure of 80db 


• Upper exposure action values  


» Daily or weekly average exposure of 85db 


• Peak sound pressure: 


» Lower – 135dB 


» Upper limit – 137dB 
 


Peak sound pressure refers to a single loud noise 


  


 
 







Employers Legal Duty 


• Exposure below the lower action level should not cause 


any hearing damage but simple precautions could be 


taken to minimise the risk further.  


• Exposure above the upper action level will require 


employers to implement systems to protect employees. 


• Remember the hierarchy of control, the last resort should 


be PPE! 


• Also remember an employers responsibility to others, if 


the noise level is affecting neighbours this must also be 


considered. 


 
 











Controlling Noise 


• Considering the hierarchy of control the first step should 


be can the noisy process or machinery be replaced? 


• Secondly, can the process be enclosed? 


• Can exposure to the noise be limited? 


• Hearing protection should: 


–  be issued where extra protection is needed above 


noise control 


–  be used as a short term measure while other control 


methods are being introduced. 


 







Hearing Protection 


Employers should: 


• provide employees with hearing protectors and make sure they use 


them fully and properly when their noise exposure exceeds the upper 


exposure action values 


• provide employees with hearing protectors if they ask for them, and 


their noise exposure is between the lower and upper exposure action 


values 


• identify hearing protection zones – areas of the workplace where 


access is restricted, and where wearing hearing protection is 


compulsory 


• provide a system of supervision and monitoring to ensure hearing 


equipment is being used. 







Employee Information 


• Employees should be trained in the correct use of 


equipment and hearing protection 


• Be aware of the risks they are being exposed to 


• What measures have been implemented to control the 


risk 


• Where and how to obtain hearing protection 


• Any health surveillance system 


 


 A health surveillance system must be provided if 


employees are frequently exposed above the upper 


exposure limit 







Any questions? 
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Mechanical Lifting Equipment and 


Procedures 


Unit 301: Engineering health and safety 







Mechanical Lifting Equipment 


• Lifting Operations and Lifting Equipment Regulations 1998 (LOLER) 


• As a general rule loads over 20kg need powered lifting 


• Never exceed the maximum SWL 


• Avoid shock loading, twisting and swinging 


• Avoid pushing or pulling the load to adjust balance 


• Do not move loads over peoples heads 


• Do not leave  a load hanging unnecessarily 


• Lower the load gently 


• Make it sure it won’t move 


• Maintain a record of all lifting equipment 


• Check date of equipment tests 







Crane Hooks 


• Crane hooks are forged and designed 


to lift loads safely.   


 


• They must have a safety clip fitted to 


prevent  slings slipping out. 







Shackles 


Typical Shackle Correct Use of a 


Shackle 







Types of Slings 


Steel wire slings 


Webbing straps 







Load Spreaders 







Slinging Angles 


The angle of the 


slings is very 


important when  


lifting a load 







Sling Angles 







Sling Angles 







How Many Dangers? 







Any questions? 
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Manual Handling Operations 


Regulations 


Unit 301: Engineering health and safety 







Manual Handling Operations Regulations 


• Manual Handling Operations Regulations (MHOR) apply 


to lifting, pushing, pulling or carrying 


• The load may be animate (person) or inanimate (box) 


• Incorrect manual handling is one of the most common 


causes of injury at work 


• Risk assessment of all manual handling activities must 


be undertaken to reduce the risk of injury 


 







Manual Handling Operations Regulations 
 


• Employers must avoid manual handling as far as is 


reasonably practicable 


• If this is unpractical, the risk of injury must be reduced as 


far as is reasonably practicable 


• If an employee complains of pain due to lifting any 


changes in practice must be monitored for improvement 


• Alternatives must be considered if improvements are not 


evident 


 







Considerations 


• Does the load need to move? 


– Can the operator move to the load? 


• Can the move be automated? 


– Conveyor belt? 


– Pallet truck? 


 
Automating can generate further health and safety issues 


(maintenance, trained operators, legislation) 







Lifting and Carrying Techniques 


• Three out of ten reported accidents 


occur when materials are being 


manually handled 







Lifting & Carrying Techniques 


• Precautions: 


– Check size and weight of load 


– Destination and storage position 


– Plan route 


 







Lifting and Carrying Techniques 







Lifting and Carrying Techniques 







Lifting and Carrying Techniques 







Lifting and Carrying Techniques 


Twisting 







Lifting and Carrying Aids 







Any questions? 
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Health & Safety Regulations 


 


Management of Health & Safety at 


Work Regulations 1999 


Unit 301: Engineering health and safety 







Management of Health & Safety at Work 


Regulations (1999) 


• Every day at least one person is killed in a work 


related incident 


• Over 6,000 are injured 


• Every year 750,000 take time off work 


• 30 million working days are lost 


 


 


 







Management of Health & Safety at Work 


Regulations (1999) 


Work related injuries are: 


• costly to employees and their families 


• costly to employers. 


• Directors can be held responsible for 


injuries. 


 


Health & safety must be managed to reduce 


these  costs 







Managing Health & Safety 


• Employers are legally obliged to manage health & 


safety 


• The systems to manage health & safety are usually 


detailed with a company health & safety policy 


• Companies with less then five employees are not 


required to have a written health & safety policy  


• The policy will detail the companies legal duties under 


the Health & Safety at Work Act 1974 


• The policy will also describe how the policy will be put 


into practice 


 







Managing Health & Safety 


1. Set your policy 


» Influence all activities 


» Written policy  


2. Organise staff 


» Involve staff 


» Positive H&S culture 


3. Plan and set standards 


» Risk assessment 


» Complying with health and safety laws 


» Setting standards 


 
 







Managing Health & Safety 


 


4.  Measure performance 


» Are policy and procedures successful? 


5. Monitor and review 


» Regular audits 


» Amend policy if required 







Successful Health & Safety Management 







Managing Health & Safety 


• A successful policy will rely on establishing a positive 


health and safety culture within the organisation 


• Seeking the views and suggestions of all employees 


promotes an inclusive culture 


• A positive health v safety culture can be reflected in the 


4 C’s: 


– Competence 


– Control 


– Cooperation 


– Communication 


 


 







4 C’s 


Competence:   


• Train all staff so they have the knowledge and skills to 


work in a safe manner 


• Ensure access to reliable advice and guidance  


• Advice and guidance is available from health and safety 


advisors, health and safety executive or qualified health 


and safety practitioners 


• Ensure recruitment policies include reference to health 


and safety competence 


 







4 C’s 


Control:   
• Ensure managers lead by example 


• Emphasise the importance of health & safety, from top 


management down 


• Identify people responsible for health & safety 


• Ensure people understand their health & safety 


responsibilities 


• Ensure resources are available to meet health & safety 


requirements 


• Set targets and monitor their achievement 


 







4 C’s 


Cooperation:  


• Senior managers should chair any health and safety 


committees 


• Consult with staff 


• Large organisations may consult through employee 


health & safety representatives 


• Representatives may be elected by staff or a union 


member 


• Involve staff with planning, reviewing and problem 


solving 


• Create an environment where staff feel comfortable to 


discuss issues 


 


 







4 C’s 


Communication:   


• Provide information about hazards and risks in the 


workplace 


• Provide regular feedback to staff on health and safety 


performance 


• Visibly emphasise the importance of health and safety 


through posters, targets, newsletters. 


 


 







Any questions? 
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Health & Safety Regulations 


 


Lifting Operations and Lifting 


Equipment Regulations 1998  


(LOLER) 


Unit 301: Engineering health and safety 







LOLER Regulations 


• LOLER regulations relates to any equipment used at work to lift 


or lower loads. 


• It also includes any attachments for anchoring, supporting or 


fixing loads 


• Lifting equipment is also subject to the requirements of PUWER 


   







LOLER Regulations 


The regulations ensure that lifting equipment is: 


• sufficiently stable for use 


• has sufficient strength for the applied load 


• marked to indicate safe working load (SWL) 


• positioned and installed to minimise risks 


• used safely: 


– Work is planned and well organised 


– Carried out by competent people 


– Subject to on-going examination 


– Inspected by competent staff. 
 


 


   







Specific Equipment 


Lifting equipment within the scope of the regulations: 


– Cranes 


– Lifts and hoists 


– Mobile elevating platforms 


– Fork lift trucks 


– Vehicle inspection lifts 


– Lifting accessories 


• Chains 


• Slings 


• Eyebolts 







Other Requirements 


• Lifting is planned, supervised and carried out by 


competent, trained personnel 


• Equipment used to lift people is marked appropriately 


• Before equipment and accessories are used for the first 


time they should be inspected 


• Equipment used for lifting people should be inspected 


every 6 months 


• Other equipment should be inspected regularly 


• A schedule for inspection should be established and 


accurate records kept 







Any questions? 
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Health and Safety Regulations 


 


Health and Safety at Work Act 


1974 


Unit 301: Engineering health and safety 







Health and Safety at Work Act (1974) 


• This is the principle piece of legislation governing health 


and safety and is the basis of health and safety law in 


the UK. 


 


Its main aim is to: 


• ensure the safety of people when in work 


• protect the safety of people that may be affected by the 


work of others. 


• ensure the safe keeping, use and disposal of dangerous 


substances 


• controlling the emissions of substances into the 


atmosphere. 


 


 







Health and safety law 


Health and safety law can be either: 


Criminal law:  Enforces a code of conduct, usually to protect.  
The state can punish when breaches have occurred. 


Civil law:  Allows an individual who has suffered harm to gain 
compensation or seek an injunction to prevent further harm. 


Two sources of law define codes against which behaviour can 
be judged:  


Common law:  not written down but developed by courts 
over time 


Statute law:  is written down. Failure to comply is normally a 
criminal offence.  







Health and Safety at Work Act (1974) 


• The Health and Safety at Work Act (1974) 


generally allows employers to decide how to 


control any identified risks. 


• Guidance and approved codes of conduct 


(ACOP) give advice on ways of addressing risks. 


• Some risks are so great that requirements for 


their control are specified within regulations. 


• Regulations are law, approved by parliament. 







Regulations 
Regulations are laws usually made under the Health and Safety at Work 
Act (1974) (HASAWA).   


These include: 


 


• Control of Substances Hazardous to Health (COSHH)  


• Provision and Use of Work Equipment Regulations (PUWER) 


• Electricity at Work Regulations 


• Reporting of Injuries, Diseases, Dangerous Occurrences Regulations (RIDDOR) 


• Management of H&S at Work Regulations   


• Personal Protective Equipment at work regulations (PPE)  


• Noise at Work Regulations  


• Control of Major Accident Hazards Regulations (COMAH)   


 







‘So far as is reasonably practicable’ 


• The term ‘so far as is reasonably practicable’ (SFAIRP) is used within 


HASWA regulations. 


• The Health and Safety at Work Act 1974 (HASWA) imposes a duty on 


employers to ensure, so far as is reasonably practicable, the health, 


safety and welfare at work of all their employees. 


• Employers will need to demonstrate that they are reducing risk so far as is 


reasonably practicable. 


• To decide if a risk has been reduced so far as is reasonably practical 


involves assessing the risk to be avoided and compare this with the  time, 


money and trouble taken to reduce this risk. 


• An employer would not be expected to completely eliminate all of the risks 


that employees are exposed to.  


• It would be impossible to remove all of the risks all of the time. 







‘So far as is reasonably practicable’ 


‘... in every case, it is the risk that has to be weighed against the measures 


necessary to eliminate the risk. The greater the risk, no doubt, the less will be 


the weight to be given to the factor of cost.’ 


Edwards v The National Coal Board 


 


Which of these examples would be considered SFAIRP? 


 


Spending £1 million to prevent 5 people bruising their knees? 


Spending £1 million to prevent a major explosion that may kill 150 people? 







Health and Safety at Work Act (1974) 


• General Duties for Employers to: 
• Employees 


• Members of the Public 


 


• General Duties for Employees to: 
• Themselves 


• Others 


 


‘So far as is reasonably practicable’ 


 







Employers’ responsibilities 


• Provide a safe place to work 


• Provide safe plant and equipment 


• Provide a safe systems of work 


• Provide a safe working environment 


• Provide and maintain work equipment 


• Provide safe methods of handling, storing and moving 


goods and materials 


• Provide any PPE required to safely undertake a task 


• Consult with employees, or their representatives, on 


H&S matters 


 







Employers’ responsibilities 


• Provide welfare facilities 


• Protect others (non-employees) that may be affected by 


any work undertaken 


• Ensure safe storage, use and disposal of dangerous 


substances 


• Provide a system for reporting accidents 


• Provide training, information, instruction and supervision 


to enable an employee to complete a task safely 


• Provide a Health & Safety policy 


 


 







Employees’ responsibilities 


• To take care of their own health and safety. 


• Protect others that may be affected by their work 


activities. 


• Cooperate with employers on health and safety. 


• Use any PPE provided by the employer. 


• Do not interfere or misuse equipment provided for your 


health and safety. 







Employee safe practices 


Maintaining a safe working environment can be 


supported by safe working practices: 


• Be alert 


• Maintain personal hygiene 


• Know emergency procedures 


• Report all hazards 







Health and safety enforcement 


• Health and safety is enforced in the UK by the Health & 


Safety Executive (HSE) 


• Local authorities can enforce health and safety law in 


premises allocated to them 


• Railway enforcement is the responsibility of the Office of 


Rail Regulations (ORR) 


• HSE inspectors and Environmental Health Officers have 


various powers related to the enforcement of health and 


safety  







HSE Inspectors 


Under Section 20 of the Health and Safety at Work Act 


inspectors have a number of powers: 


• Enter any premises for the purpose of enforcing H&S law 


• Order areas to be undisturbed, take photos, measurements and 


samples or take possession of articles or substances that may 


cause harm 


• Require the production of relevant documentation 


• Impose improvement notices 


• Impose prohibition notices 


• Initiate prosecutions 


• Ultimately, the HSE inspector can close down a company with no 


notice if it is considered a serious danger  







Environmental Health Officers 


Responsible for protecting public health 


 


Incident types: 


• Air pollution from factories 


• Chemical disposal into waterways 


• Illegal waste dumping 


• Restaurant hygiene 


• Noise pollution 


• Pest infestation 


 


 







Any questions? 
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Health & Safety Regulations 


 


Electricity at Work Regulations 


1989 


Unit 301: Engineering health and safety 







Electricity at Work Regulations 


• The electricity at work regulations apply to nearly 


all places of work 


• Electricity is a major hazard 


• It can kill directly through shock  


• It can also cause fires and explosions 


• The regulations aim to limit the risks involved in 


the use of electricity at work 







Regulations 


• Regulation 3 places duties upon employers, employees 


and the self employed to comply with the regulations 


• There is a legal duty to comply with the regulations 


• Regulation 4 requires that all electrical systems, so far 


is as reasonably practical, be of safe construction and 


maintained in that condition 


• Regulation 5-11 ensures that electrical equipment is 


suitable for the application and adequately protected 


• Regulation 6 ensures any equipment exposed to 


damage or environmental effects be constructed to 


protect from these dangers 







Regulations 


• Regulation 7 states that any conductor is suitably 


insulated or protected 


• Regulation 8-10 is related to suitable earthing of 


electrical circuits and equipment 


• Regulation 12 all electrical equipment must have a safe 


method of isolation 


• Regulation 13 ensures isolated equipment cannot be 


turned on whilst work is being carried out on the system 







Regulations 


• Regulation 14 states that work on ‘live’ systems only 


occurs when it is unavoidable 


• Regulation 15  is related to suitable lighting, access and 


working space 


• Regulation 16 requires that anyone working on electrical 


systems where technical knowledge or experience is 


necessary, must have the required knowledge and/or 


experience or be under suitable supervision 







Defence 


Any person who has a duty under 


regulations 4, 5 and 8-16 can, in any 


criminal proceedings, use the defence that 


they had taken all reasonable steps and 


exercised all due diligence to avoid the 


offence. 







Electricity 


• Electric shock happens when the current 


flows through you. 


 


• It’s the current (amps) not voltage that 


causes injury. 


 







Protection Against Electric Shock 


• Make sure electric circuits: 


– are insulated 


– are earthed 


– contain fuses and circuit breakers. 


 


 







Symptoms of Electric Shock 


 


 
• Breathing has stopped 


• Muscle spasm 


• Irregular heartbeat 


• Internal bleeding 


 


 


YOUR FIRST PRIORITY IS TO SWITCH OFF THE 


CURRENT 







Any questions? 






image18.emf
MIG Welding  resource presentation PDF.pdf


MIG Welding resource presentation PDF.pdf


1


Metal Arc Gas shielded 


Welding







2


Alternative Names


•Metal Inert Gas Welding (MIG)


•Metal Active Gas Welding (MAG)


•Carbon Dioxide Welding (CO2)


Metal Arc Gas shielded Welding 


(MAGS)
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Metal Arc Gas shielded Welding
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MAGS  Welding
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•Heat generation:


•An electric arc 


between a continuous 


consumable electrode 


and the work being 


welded, melts the 


joint and fuses it 


together with the 


electrode material 


forming a weld..


•Protection from atmosphere:


• The gases Nitrogen and Oxygen are 


prevented from contaminating the weld 


pool by a shielding gas which issues from 


the nozzle of the welding torch.


Process Principles
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POWER SOURCE


This must give d.c.


output the electrode is 


connected to the positive


terminal of the power 


source via the wire feed / 


control unit. 
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FRONT PANEL POWER SOURCE


VOLTMETER & AMMETER
READ 


VOLTAGE 


SWITCH


BURN 


BACK 


CONTROL


ON, OFF 


SWITCH


VOLTS FINE ADJUSTMENT COARSE ADJUSTMENT
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SETTING THE OPEN CIRCUIT VOLTAGE


Press the read voltage switch and adjust the 


course and fine switches to set voltage.


WELDING PARAMETERS


USE OF BURN BACK CONTROL


This determines the amount of wire stick-out, 


left when after the arc is extinguished.  This 


should be set to give correct stick-out for starting 


the next weld. (Adjusts the time lag between 


wire feed stopping and current off)
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POWER SOURCE OUTPUT CONNECTIONS


NEGATIVE 


RETURN 


LEAD


POSITVE OUTPUT WITH 


CHOICE OF 


INDUCTANCE 


CONNECTION TO 


WIRE FEED & 


CONTROL UNIT


The inductance on 


this power source 


is set high.
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Portable MAGS Welder with Variable Inductance


Wire feed speed


Voltage


Variable inductance
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This is necessary to limit current rise when using dip transfer. 


•Too little inductance causes excess spatter each time the arc short 


circuits.


•Too much inductance reduces the arc energy and may cause lack of 


fusion.


•The power source on a previous slide has two plug in settings the 


minimum setting should be used when using an Argon rich shielding gas 


and high inductance should be used when using CO2 shielding.


•Some welding machines have a variable inductance and it should be 


used as follows:  When spray transfer welding set inductance to 


minimum this gives the best self adjusting arc condition. 


•When using dip-transfer start with the inductance at minimum, adjust 


voltage and wire feed to required values and increase the inductance 


until minimum spatter is achieved.


CIRCUIT INDUCTANCE
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•The type of power output is known as a Flat Characteristic Output.


•Other names are: Constant Voltage or Constant Potential Output


•This means that any changes in arc length will only make small changes to the       


arc voltage. However large changes in current (amps) will occur.


Flat Characteristic Output


GRAPH SHOWING RELATIONSHIP BETWEEN 


VOLTS & AMPS WHEN ARC LENGTH VARIES


•Vl / Al = LONG ARC LENGTH


•Vn / An = NORMAL ARC LENGTH


•Vs / As = SHORT ARC LENGTH
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Flat Characteristic Output


The use of a flat characteristic output when MAGS welding gives the 


following advantages:


•Self adjusting arc when spray transfer welding.


•Permits the dip mode of transfer to occur.


Self Adjusting arc


When using spray transfer the arc length should remain constant.    It should be 


remembered that once set the wire feed speed does not vary.


If the arc is shortened the arc volts will decrease slightly but a large increase in 


amperage will occur.  This causes the electrode too burn back quickly, restoring 


the correct arc length, as soon as this occurs the volts and amps return to normal.


If the arc is lengthened the reverse occurs causing the burn of rate to slow down 


until correct arc length is restored. 
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DUTY CYCLE OF ARC WELDING POWER SOURCES


WHAT IS DUTY CYCLE?


Duty cycle is based on a ten minute period


The duty cycle of a welding machine is the length of time it can be used at a 


given amperage in any ten minute period.


Example: A particular machine may have a 60%  duty cycle at 300 amps.


This means that the maximum arcing time in any ten minute period should 


not exceed 6 minutes, if the machine is delivering 300 amps. 


If a current less than 300 amps is used the duty cycle can be increased. 


WHAT WOULD HAPPEN IF THE DUTY CYCLE IS EXCEEDED?


The welding machine would start to overheat.  Some welding machines 


will automatically shut down until the temperature returns to normal, this is 


known as thermal overload protection.
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Wire Feed and Control Unit


Functions


•Feeds electrode wire 


to torch.


•Controls wire feed 


speed.


•Switches current 


contactor on & off


•Switches shielding 


gas on & off.


•Switches coolant on 


and off    (if used).
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FRONT PANEL WIRE FEED UNIT


1. WIRE FEED SPEED. 2. WIRE SPEED MULTIPLIER X 1/2. 3. SPOT TIMER 


SWITCH. 4. LATCHING SWITCH. 5. INCHING BUTTON. 6. GAS CHECK & 


PURGE BUTTON. 7. SPOT TIMER CONTROL


1


2


3 4 5 6


7
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ADJUSTING WIRE FEED SPEED


•First the open circuit voltage and gas flow rate should be set to 


the required value.


•Next the wire feed should be set midway or estimated from 


previous experience.


•A test weld should be carried out on a piece of scrap plate.


•If stubbing occurs the wire feed speed should be reduced.


•If  large globules form at the tip of the wire the wire feed speed 


should be increased.


N.B. the effect of increasing or decreasing wire speed is that  the 


amperage will also increase or decrease.


The wire feed speed can only be adjusted within certain limits for 


any given voltage setting,  i.e. if a large change in amperage or 


wire feed is required the voltage must also be adjusted.
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Feeding Electrode into Wire Feed Unit


•PROCEDURE


•Fit reel of wire to feed unit.


• Open drive rolls.


•Cut end of wire square, feed 


into inlet guide  and across drive 


roll into outlet guide.


•Close drive rolls and adjust roll 
pressure.


•Feed wire through to torch 
using inching button


•N.B. the outlet guide should be 


positioned as close to the drive roll as 


possible, this is to stop the wire 


kinking and forming a birds nest.


Before fitting a new reel of wire the following checks should be made.


•Correct size & condition of contact tip.


•Correct size of drive rolls.


•Correct size of spring liner.


•Outlet guide is positioned correctly.
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SETTING DRIVE ROLL PRESSURE


This should be set so that slipping will occur if the wire becomes 


jammed.


Too much pressure will cause:


•Deformation of the electrode wire causing wear of the contact tip 


and curling of the wire.


•Shaving of copper coating on the wire resulting in clogging of 


the spring liner.


•Excessive drive roll wear.


•Too little pressure will cause erratic wire feed and burn backs to 


the contact tip.
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Welding Torch or Gun


Gas Shroud


Contact tip


Gas diffuser Trigger switch


Swan neck torch
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Contact Tip’s


These are made from copper.


The contact tip must supply the 


electrode wire with welding current 


at a point as close as possible to the 


arc.


The size of the tip is very important 


because an oversize or worn tip will 


give poor electrical pickup which 


may cause stubbing.


If the wire is forced through too small 


a tip the wire feed will be erratic or 


jam causing burn-back.


The tip must be screwed tightly into 


its adapter to give good electrical 


contact


The tip also guides the wire to the 


point of arcing as it leaves the 


welding gun.
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POSITION OF CONTACT TIP IN RELATION TO 


GAS SHROUD


When dip transfer welding the contact tip 


should protrude from the shroud by about 


5mm this permits a short wire stick-out 


and the welder can see the arc.


Remember there is no arc length the wire 


short circuits.


When using spray transfer there is an arc 


length in addition to the wire stick-out 


and much higher currents are used the 


contact tip should be recessed inside the 


shroud to provide adequate gas coverage.


This can be achieved by using different 


length tips or shrouds, or adjustable tips 


or shrouds.
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Welding Gun or Torch Components


A=spring liner


B=gas 


diffuser or tip 


adapter


C= contact tip 


or guide tube 


tip


D=drive rolls


E= gas shroud 


or nozzle 
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Maintenance Procedures


•Spring liners: These should be cleaned to remove copper dust, by 


blowing out with compressed air or shielding gas.


•Gas diffuser: Replace, if tip will not tighten up fully.


•Contact tip: replace after every 2 reels of wire or if badly damaged by 


burn back.


•Drive rolls: Periodically clean out the groove with a piece of flattened 


electrode wire. Eventually these may become worn causing the wire to 


slip, if this occurs they must be discarded and replaced with new ones.


•Gas shroud: Frequently remove spatter from shroud. If the shroud is a 


loose fit on the torch head, air may be sucked in and mixed with 


shielding gas, causing oxidation and porosity. Loose, burnt or damaged 


shrouds should be replaced.
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AIR


AIR


EFFECT OF LOOSE GAS SHROUD


Air may be sucked in 


due to the flow of 


shielding gas through the 


nozzle.
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Shielding Gas Control Equipment
REGULATOR


Purpose, to reduce cylinder pressure to 


working pressure.


FLOWMETER


To control and indicate the amount of gas 


flowing, in litres per/minute.


Heater (CO2 only)


Assists in changing liquid CO2 to the 


gaseous state. Connected between 


cylinder and regulator.


Prevents regulator from freezing up.


MAINTAINENCE


Check for leaks with soap water solution, 


check threads and fittings for damage, 


check heater power cable for damage.


Regulator Flowmeter


Heater
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SHIELDING GASES


•Protect molten metal and 


weld zone from 


atmosphere.


•Break down surface 


tension.


•Influence weld profile


•control width & depth of 


penetration.


•Influence metal transfer


STEELS


•Carbon dioxide (CO2)


•Argon + Oxygen(O2) + 


CO2


•Argon + O2


NON FERROUS METALS


•Pure Argon


•Argon +Helium


FUNCTIONS
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Gaseous CO2. Contains 


moisture.


Liquid CO2


Dip tube


CARBON DIOXIDE (CO2)


CO2 is stored in the liquid state.  For welding purposes a liquid withdrawal type 


cylinder is recommended, this has a siphon or dip tube fitted so that only liquid CO2 


will be drawn from the bottom of the cylinder. 


White stripe


Colour Code


The cylinder is 


painted black, a white 


stripe painted along 


the length of the 


cylinder indicates that 


a dip tube is fitted.


CO2 contains moisture which collects in the gas space above the liquid. As the liquid is 


used up the moisture in the gas space increases, if a gaseous withdrawal cylinder were 


used porosity would occur in the weld deposit.
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ADVANTAGES of CO2 


COMPARED TO ARGON RICH 


MIXTURES


•Low cost


•More volume in cylinder (liquid)


•Good penetration profile


DISADVANTAGES


•High spatter levels


•Does not give true spray transfer 


condition


•Requires heater


The heater is required to assist 


changing liquid CO2 into a gas.


If the heater was not used the 


regulator would ice up.


The heater is designed to cope with 


flow rates up to 25 l/min. 


Icing will occur if the flow rate 


exceeds this.


HEATER
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Argon + Oxygen +


Carbon-dioxideRecommended for carbon steels. The Oxygen 


content of this mixture is normally 2%, the purpose 


of the oxygen is to break down surface tension of the 


liquid metal (whetting action) thus improving weld 


profile.


The CO2 content affects the width to depth ratio of 


the penetration, common percentages are 5%, 12% or 


20% The 5% mixture is recommended for steel up to 


5mm thick the higher % used on thicker sections.


May also be used on stainless, steel however there 


may be an increased risk of intergranular corrosion 


due to carbon pick up from the CO2.


SHIELDING GASES FOR STEELS
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Effect of shielding gas composition on weld profile


•A = Pure Argon, poor whetting action gives overlap and  poor profile.


•B = Argon + 2% O2 + 5% CO2 good surface profile but narrow width 


to depth ratio.


•C = Argon + 2% O2 + 20% CO2 good surface profile improved width 


to depth ratio.


•D. = Pure CO2 Good profile and width to depth ratio. General 


appearance of weld is coarse with spatter.
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Argon + 1% or 2%


Oxygen


The preferred gas mixture for 


welding stainless steels.


SHIELDING GASES FOR STEELS


This mixture is sometimes used on carbon 


steels for deep penetration welds with O2 


content as high as 5%.
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NON FERROUS METALS


Aluminium, Magnesium, Nickel, Copper and alloys of these metals.


Pure Argon Argon 5% Helium Mixture


Pure Argon 


can be used for 


all applications 


on non-ferrous 


metals.


The addition of 


Helium raises arc 


voltage an 


advantage when 


welding thick 


sections of 


Aluminium or 


Copper
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SHIELDING GAS FLOW RATES


For general purpose welding in the 


workshop using Argon rich gas 


mixtures a flow rate of 14 litres/minute 


is recommended.


When using CO2 the flow rate should 


be 16 to 18 litres/minute.


Because most shielding gases are 


heavier than air, it may be necessary to 


increase these flow rates slightly when 


positional welding.


Press gas purge 


switch on control 


unit & set flow 


rate with control 


valve.


CONTROL 


VALVE
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Electrode Wire
This should conform to  EN440


For the welding of low carbon steel a suitable 


specification  would be EN440 G3Si. This wire 


contains the deoxidisers Manganese & Silicon, 


these will help to prevent porosity and will 


combine with any oxygen in the arc atmosphere


Electrode wires may have a copper coating ,                                                  


this is to increase storage life and to help                                                   


prevent rusting when not in use.  Copper free wire is available, this is 


recommended when reels are changed frequently and used in conditions 


where rusting is unlikely.


STORAGE


•Reels of wire should be stored in dry warm conditions.


•Different types and sizes of wire should be stored separately to avoid confusion.


•Stock should be rotated to prevent excessive storage times.







37


MODE OF METAL TRANSFER


The way in which metal transfers across the arc during welding can occur in 


different ways: Dip, Globular, Spray & Pulsed are the most common modes 


off transfer.


Dip transfer: sometimes known as short circuiting arc transfer it is used in 


the lower current ranges. This mode of transfer is suitable for welding thin  


sheet and for all positional welding due to low heat input and low metal 


deposition rate.


Globular transfer: this occurs at amperages just above that used for dip 


transfer, it is not often used due to high spatter levels.


Spray transfer: sometimes called free flight. This occurs at relatively high 


amperages, the metal transfers across the arc in a stream of fine droplets. 


Spray gives deep penetration and high deposition rates. Used on material 


above 5mm in the flat position (including horizontal fillets)


Pulsed transfer: this requires a power source designed for pulsed welding. 


Pulsed is a modified form of spray which gives a lower heat input making it 


suitable for thinner materials and for all positional welding.
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Dip Transfer


The various stages of one dip are shown below. The wire is fed at a rate which 


is just greater than the rate at which it can be melted by the welding arc. As a 


result the wire touches the weld pool, the current supplied by the power source 


rises rapidly and the end of the filler wire fuses into the weld pool recreating an 


arc and the current falls to its previous value.This is repeated regularly up to 


200 times every second.              


A = max arc length.


B = arc length shortens.


C = wire short circuits and current rises.


D = wire starts to fuse.


E = droplet detaches.


F = arc re-ignites and current goes low.
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GLOBULAR TRANSFER


Large droplets are detached by gravity this 


mode of transfer occurs in a transition range 


between dip and spray modes of transfer. It 


will also occur when dip welding if the wire 


feed speed is too low inrelation to the arc 


voltage.
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SPRAY TRANSFER


When spray transfer is used the arc 


length is constant and metal transfers 


across the arc in a spray of fine droplets.


The molten tip of the electrode is drawn 


to a point by a magnetic pinch effect 


caused by high current density on the tip 


of the wire.


The higher the current the sharper the 


point and the smaller the droplets. 
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PULSED TRANSFER


Background current Pulse current


With pulsed transfer two 


current values are fed to the 


arc, (i) a low value 


background current to keep 


the arc ionised and (ii) a 


high value pulse current at 


regular intervals. One 


droplet may be transferred 


across the arc with each 


pulse.   Using this system 


the average heat input to 


the joint is similar to using 


dip transfer.
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SLOPE & TILT ANGLES (flat position)
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JOINT DETAILS  (BUTT WELDS)
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JOINT DETAILS (FILLET WELDS)
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Weaving Techniques Vertical Welding


The root run on Butt welds may be deposited 


vertical up or vertical down
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