Engineering L2 - Scales of Production

1 of 14 – Introduction
Welcome to this session on scales of production.
By the end of this session, you will be able to:
· Understand what is meant by scales of production
· Identify the different types of production
· Identify the types of products and characteristics of scales of production
2 of 14 - What is meant by scales of production?
When manufacturing products, the quantity required will determine which production method is used. We call this scales of production.
Sometimes a large quantity of a product may be needed, so a production line may have machinery and equipment set up in an efficient way to make the same product over and over again. This can help drive down the costs of units produced as production increases.
3 of 14 - One-off production
One-off production is used when a customer requires a unique product, or when a prototype needs to be made. A one-off product could be something small and intricate, like a mechanical watch from a specific designer, or something large like a bridge or monument.
There may be one person or a number of people working on the product from beginning to end. Because this method is time consuming, the cost of the final product will usually be quite high, even in the case of a prototype. 
4 of 14 - 3D Printing and one-off production	
3D printing is the process of making a solid three-dimensional object using blueprints from a digital file. This object is then produced by the printer adding layer upon layer of 3D printing material until the object is created. The types of material that can be used vary. Plastic tends to be the most common, but you can print rubber, metal, and even human tissue.
As 3D printers become more widely available, they see more use in producing single products, and scalable prototypes. Although there are some instances where 3D printers can be used on a mass scale, it remains significantly more common to use them to produce one-off or limited products.
This is because in comparison to traditional methods of production, 3D printing is fairly slow, and in many cases the cost of manufacture is expensive when compared to other production methods. 
5 of 14 - Batch production
When a customer requires a certain quantity of identical products within a specific time frame, they are produced through the process of batch production. This method of production is used in a variety of processes, from children’s toys to automotive parts.
Batch production is a flexible process, meaning while producing large quantities of one product, it is relatively easy to change the production line to suit another kind of product, or make variations to the production of the product, such as colour, size or style.  
6 of 14 - Mass production
Mass production is the production method used to produce standardised products in large quantities, often using assembly lines or automated machinery.
Automation is used to achieve a high volume and well organised process which can adhere to specified quality standards. Precision machining equipment has led to a high demand for mass-produced products which can be created cheaply with small workforces. 
There may be a number of stages along the production line with workers repeatedly performing their tasks to assemble the finished product. Examples of mass-produced products would be mobile phones, canned goods, and cars. 
7 of 14 - Continuous production
Continuous production involves continuously producing products over a period of time. Compared to batch or mass production, which both involve different stages for things such as quality checking. Continuous production combines the full manufacturing stream into a single, fully integrated process. 
The method usually means that the product created is relatively inexpensive to purchase as thousands of identical products are created. 
Continuous production is used in things such as the creation of paper, the smelting of metal, or even to make McDonald’s fries. 
8 of 14 - Scales of production – an example
In 2015 Youtuber Andy George decided to make a chicken sandwich entirely from scratch. This process from start to end cost him $1,500, and took him six months to make. Click on the link to watch his video documenting the process. 
So, why does a chicken sandwich from the supermarket cost a fraction of the price? This is because of something called the economy of scale. Due to the larger manufacturing processes we have discussed, the price of each unit of a product is driven down, due to many of them being made at the same time. The larger the business, the larger the savings made by upscaling the production process.
In the video, Andy needs 170 grams of salt. The cost of his flight to get the seawater needed to make salt from, plus the cost of the container and the boat trip out to sea, cost him $362.40, simply to get the salt needed to make one sandwich. However, if Andy had bought 8 more containers, he could have collected 6,350 grams of salt, bringing the unit cost of the salt down to only $1.87 for over 450 grams. 
There are many ways we could continue to bring down the unit cost of Andy’s salt, some requiring a bigger investment than others. These are factors to consider when trying to scale production – not every product will need to be produced in volume, and for smaller businesses the cost of expanding production may outweigh the savings made, at least in the short term. 
9 of 14 – Question 1
Select from the list below which products are made using one-off production methods.
Products:
A. Paper clips
B. Handmade guitar
C. Screws
D. Concept car
E. Mobile phone
F. Formula 1 car
The correct answers are handmade guitar, Formula 1 car, and Concept car are all made using one-off production methods.
10 of 14 – Question 2
Select from the list below which products are made using batch production methods.
Products:
A. Concept car
B. Cakes
C. Mobile phone
D. Alloy wheels
E. Paper clips
F. Furniture
The correct answers are furniture, cakes and, alloy wheels are all made using batch production methods.
11 of 14 – Question 3
What type of production method is the following statement referring to?
“Usually expensive and reserved for prototypes or one-off pieces.”
A. One-off production
B. Batch production
C. Mass production
D. Continuous production
The correct answer is A. 
12 of 14 – Question 4
What type of production method is the following statement referring to?
“Large quantities of a product is produced using a small workforce at various points in the production line.”
A. One-off production
B. Batch production
C. Mass production
D. Continuous production
The correct answer is C.
13 of 14 – Question 5
Match the methods of production below to the cost of each unit produced.
Methods of production: 
A. Continuous
B. One-off production
C. Mass production 
D. Batch production
Match to the cost of each unit produced.
Low cost:
Medium cost: 
High cost:
The correct answers are:
Low cost: 
· Mass production
· Continuous
Medium cost: 
· Batch production
High cost:
· One-off production
14 of 14 – Conclusion
Well done, you have completed this session on scales of production.
You should now:
· Understand what is meant by scales of production
· Be able to identify the different types of production
· Be able to identify the types of products and characteristics of scales of production
If you have any questions about anything covered in this session, please speak to your tutor for more help.

