Foundry Melter

OFO Code:322104001

Occupational Descriptor:

Smelting of metal for the purpose of the production of metal castings

Occupational Purpose:

To provide molten metal of the correct composition, at the right temperature, time, quantity and quality

Practical Skills Modules

322104001-PM-2: 1. Handling and processing raw materials to produce a charge make-up (NQF Level:3)

322104001-PM-3: 2. Preparing and operating furnace to produce molten metal (NQF Level:4)

322104001-PM-4: 3. Preparing ladle and receiving molten metal (NQF Level:3)

322104001-PM-5: 4. Managing and controlling tapping (NQF Level:3)

322104001-PM-6: 5. Pouring and verifying metal (NQF Level:4)
1. Handling and processing raw materials to produce a charge make-up

Module Number: 322104001-PM-2

NQF Level: 3

Scope of the Module

The main focus of the learning in this module is the application of melting skills within a foundry. Learners will be practicing how to use, manage, monitor and maintain consumables, equipment and raw materials during the interpretation of a production plan to produce charge make-up. 



1. Interpret and execute production plan (Credits: 4) 

Learning Activity Guidelines:
Given a production schedule, simulations, case studies and scenarios be able to
1. Schedule the raw materials, equipment, consumables and resources (NQF Level: 4)
2. Identify the sequence of activities (NQF Level: 4)
3. Plan the necessary maintenance (NQF Level: 4)
4. Identify aspects and roleplayers to communicate to (NQF Level: 4)

Guidelines for assessment:
1. Question learner on the interpretation of the plan, how it will be done and what requirements are to be fulfilled in terms of materials, resources and maintenance
2. Observe the processes of interpreting the plan through the sequencing, planning, resourcing activities
3. Evaluate the planning process against the requirements of the production plan 



2. Use raw materials, consumables and equipment (Credits: 2)

Learning Activity Guidelines:
Given consumables, raw materials and equipment (including within a simulated environment)
1. Identify the correct materials for the specific charge (NQF Level: 2)
2. Gather and prepare the correct proportions (NQF Level: 2)
3. Produce a charge make-up (NQF Level: 2)

Guidelines for assessment:
1. Question learner on understanding of raw materials 
2. Assess the weight of raw materials gathered and prepared
3. Observe the sequencing of charge material



Total Credits: 6



Provider Accreditation Requirements:

Human Resources
Minimum requirements to include a level 5 qualification that includes competencies related to metallurgy or foundry operations or equivalent OR at least 5 years relevant experience working within a foundry or related industry

Physical Resources
Access to working or simulation foundry

Safety, Health and Environment
All requirements of the SHE Act

2. Preparing and operating furnace to produce molten metal

Module Number: 322104001-PM-3

NQF Level: 4

Scope of the Module

The main focus of the learning in this module is the application of melting skills within the foundry. Learners will be practising how to prepare and operate a furnace to produce molten metal.



1. Compile furnace reports (Credits: 3)

Learning Activity Guidelines:
Given the charge make-up, schedules, case studies, be able to
1. Identify the necessary activities and information to complete the furnace report. (NQF Level: 4)
2. Record accurately the information required to complete the furnace report (NQF Level: 4)
3. Summarise the information collected onto the furnace report (NQF Level: 4)
4. Transfer the completed report to the next recipient in the supply chain (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the compilation of the furnace report
2. Observe the process of compiling the furnace report
3. Evaluate the content and the accuracy of the completed report



2. Interpret lab results and calculate additions (Credits: 12)

Learning Activity Guidelines:
Given the laboratory results of the molten metal be able to
1. Interpret the data and relate the results to the metal specifications. (NQF Level: 4)
2. Calculate the necessary additions required correcting the molten metal to the specifications. (NQF Level: 4)
3. Identify aspects and role players to communicate the information to. (NQF Level: 4)
4. Check a second sample after adjustments to the molten metal have been completed. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the knowledge of the metal specification, the method of the calculations and the expected results of the additions being made
2. Observe how the learner has calculated the addition to be made.
3. Evaluate the end results by comparing the results against the metal specifications. 



3. Take and prepare samples and temperature measurements (Credits: 8)

Learning Activity Guidelines:
Given consumables, raw materials and equipment be able to
1. Carry out the correct procedure to obtain a sample. (NQF Level: 4)
2. Prepare sample to quality requirement for the test. (NQF Level: 4)
3. Perform the necessary procedures to take the temperature measurement safely. (NQF Level: 4)
4. Record the above results accurately. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the consequence of incorrect sampling. 
2. Observe the process of carrying out the sampling techniques. 
3. Evaluate the results the learner obtained against the specifications.



4. Weigh and add raw materials including alloy additions and inoculants (Credits: 12)

Learning Activity Guidelines:
Given consumables, raw materials and equipment be able to
1. Identify and procure the correct materials required. (NQF Level: 2)
2. Accurately weight the correct materials. (NQF Level: 3)
3. Add the correctly weighed materials to the metal in a safe manner. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the identification of various materials. Question the learner on the consequences of adding the incorrect or incorrectly weighed material.
2. Observe the weighing and addition of the materials to the melt.
3. Evaluate the end result of the process by checking the results obtained after further sampling.



Total Credits: 35



Provider Accreditation Requirements:

Human Resources
Minimum requirements to include a level 5 qualification that includes competencies related to metallurgy or foundry operations or equivalent OR at least 5 years relevant experience working within a foundry or related industry. 

Physical Resources
Access to working OR simulation foundry.

Safety, Health and Environment
3. Preparing ladle and receiving molten metal

Module Number: 322104001-PM-4

NQF Level: 3

Scope of the Module

The main focus of the learning in this module is the application of melting skills within the foundry. Learners will be practising how to prepare and maintain a ladle to receive molten metal.



1. Heat ladle (Credits: 5)

Learning Activity Guidelines:
Given a prepared ladle and ladle heating equipment be able to
1. Handle and position the ladle in the correct position for ladle pre-heating (NQF Level: 2)
2. Inspect, set-up and control the pre-heating equipment (NQF Level: 2)

Guidelines for assessment:
1. Question learner on different procedures to be followed to dry, pre-heat and maintain ladle heat on ladles and what impact would non-compliance have
2. Observe the procedures followed regarding the drying and heating of ladles 
3. Evaluate the compliance of the heated ladle to the requirements prescribed for the readiness of the ladle to receive molten metal.



2. Maintain ladle (Credits: 5)

Learning Activity Guidelines:
Given the availability of a ladle in a operational foundry be able to
1. Inspect refractory linings and identify defects/deviations and actions to be taken (NQF Level: 2)
2. Empty/clean ladles including the removal of slag build-up (NQF Level: 2)
3. Treat ladle linings (Fettling-gunite) (NQF Level: 2)
4. Perform basic repairs on ladle preparation gear/equipment (NQF Level: 2)
5. Handle ladle during preparation process. (NQF Level: 2)
6. Clean and conduct basic maintenance of ladle, ladle gears and handle (NQF Level: 3)

Guidelines for assessment:
1. Question learner on understanding defects/deviations on ladle linings and confirm the appropriate actions
2. Assess the inspection results against the ladle lining condition and the quality of the prepared ladle
3. Observe the actions taken to prepare the ladle, handling of the ladle and basic maintenance activities on ladle gear/equipment.



3. Receive molten metal (Credits: 2)

Learning Activity Guidelines:
Given an operational foundry and ladle with correct heat be able to
1. Carry out all safety procedures. (NQF Level: 4)
2. Place the ladle in the correct area. (NQF Level: 4)
3. Fill ladle with molten metal. (NQF Level: 4)
4. Check all safety features on ladle before moving. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on safety concerns with molten metal.
2. Observe the learner on safety practices.
3. Evaluate the filling process of the ladle.



Total Credits: 12 



Provider Accreditation Requirements:

Human Resources
Minimum requirements to include a level 5 qualification that includes competencies related to metallurgy or foundry operations or equivalent OR at least 5 years relevant experience working within a foundry or related industry; 

Physical Resources
access to working or simulation foundry

Safety, Health and Environment
4. Managing and controlling tapping

Module Number: 322104001-PM-5

NQF Level: 3

Scope of the Module

The main focus of the learning in this module is the application of melting skills within the foundry. Learners will be practising how to manage and control the tapping of the melt.



1. Alloy and grain refining and inoculation during or after tapping (Credits: 4)

Learning Activity Guidelines:
Given consumables, raw materials and equipment be able to
1. Calculate the required additions required. (NQF Level: 4)
2. Accurately weigh the correct materials. (NQF Level: 4)
3. Add the correctly weighed materials in a safe manner. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the identification of various materials.
2. Observe the weighing and addition of the materials to the melt. 



2. Fill Ladles (Credits: 3)

Learning Activity Guidelines:
Given ladle and equipment be able to
1. Place the ladle in the correct area (NQF Level: 4)
2. Pour molten metal into the ladle safely. (NQF Level: 4)
3. Fill the ladle to a safe working level. (NQF Level: 4)
4. Return the furnace to the upright position. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the safety of pouring molten metal
2. Observe the process of filling the ladle.
3. Evaluate the level of the molten metal in the ladle.



3. Measure temperature, interpret results and check compliance (Credits: 4)

Learning Activity Guidelines:
Given consumables and equipment be able to
1. Set up the measuring equipment. (NQF Level: 4)
2. Measure the temperature of the molten metal. (NQF Level: 4)
3. Interpret the results and take corrective action. (NQF Level: 4)
4. Accurately record the results of the test. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the consequences of incorrect temperatures.
2. Observe the process of measuring the temperature of molten metal. 



4. Operate Furnace (Credits: 16)

Learning Activity Guidelines:
Given consumables, raw materials and equipment be able to
1. Charge the furnace in the correct sequence. (NQF Level: 4)
2. Melt the raw materials to a molten state. (NQF Level: 4)
3. Heat the molten metal to the correct temperature. (NQF Level: 4)
4. Remove slag from the molten metal (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the consequences of an incorrect charge.
2. Observe the process of melting the raw materials.
3. Evaluate the end results by comparing to specifications.



Total Credits: 27



Provider Accreditation Requirements:

Human Resources
Minimum requirements to include a level 5 qualification that includes competencies related to metallurgy or foundry operations or equivalent OR at least 5 years relevant experience working within a foundry or related industry. 

Physical Resources
Access to working OR simulation foundry.

Safety, Health and Environment
5. Pouring and verifying metal 

Module Number: 322104001-PM-6

NQF Level: 4

Scope of the Module

The main focus of the learning in this module is the application of melting skills within a foundry. Learners will be practising how to pour and verify the metal according to quality specifications.



1. Composition Correction check (correcting elemental decay) (Credits: 6)

Learning Activity Guidelines:
Given test results and specifications be able to
1. Interpret the given results of the test sample. (NQF Level: 4)
2. Compare the given material to the correct specifications. (NQF Level: 4)
3. Calculate the necessary changes to the metal. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the interpretation of test results.
2. Observe how the learner calculates the additions required.
3. Evaluate the effectiveness of the correction.



2. Conduct quality tests on casting and take corrective action (Credits: 6)

Learning Activity Guidelines:
Given test equipment, consumables and raw materials be able to
1. Identify the required test procedure and equipment. (NQF Level: 4)
2. Set up the quality test equipment. (NQF Level: 4)
3. Conduct the test according to procedures. (NQF Level: 4)
4. Take corrective action on the results of the test. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the theory of the quality tests required.
2. Observe how the testing equipment is set up.
3. Evaluate how the tests are carried out on the casting.



3. Ladle inspection and pouring of casting (Credits: 16)

Learning Activity Guidelines:
Given equipment and specifications be able to
1. Identify the correct ladle practise. (NQF Level: 3)
2. Verify the ladle has been preheated. (NQF Level: 4)
3. Pour molten metal into the mould correctly (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on various casting defects. 
2. Observe the pouring of the metal. 
3. Evaluate the casting for defects after casting and cooling.



4. Verify casting temperature (Credits: 6)

Learning Activity Guidelines:
Given equipment and consumables be able to
1. Set up the temperature measuring equipment. (NQF Level: 4)
2. Select the correct thermocouples for the testing. (NQF Level: 4)
3. Conduct the temperature test on the metal. (NQF Level: 4)
4. Conduct a second test if necessary. (NQF Level: 4)
5. Record the result of the test accurately. (NQF Level: 4)

Guidelines for assessment:
1. Question the learner on the consequences of incorrect metal temperature.
2. Observe the setting up and the test procedures.
3. Evaluate the results by observation OR conduct a second test, before plotting results.



Total Credits: 34 



Provider Accreditation Requirements:

Human Resources
Minimum requirements to include a level 5 qualification that includes competencies related to metallurgy or foundry operations or equivalent OR at least 5 years relevant experience working within a foundry or related industry. 

Physical Resources
Access to working OR simulation foundry.

Safety, Health and Environment
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