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Express Reinforcements is a Steel Supplier based in Neath, the company specialises in reinforced steel or rebar for short. The company is Owned by Celsa Group known as CSSUK, at the Neath site the operations include, Cutting bar to length, bending it into shapes, prefabrication of cages, hot forging, threading and coupling and Rollmat (making cages for columns). (Thorburn, 2019) States “Express Reinforcements Ltd the UK’s leading steel reinforcement specialist providing innovative cost effective quality products and buildability solutions to major construction projects across the UK”.
Express are a major supplier to various developments and projects across the UK but the main customer of the Neath Depot is Bylor. Bylor are currently building the Nuclear PowerStation Hinkley Point owned by EDF Energy. Bylor currently have a contract with Express worth 140 Million Pounds so express need to ensure all products are at a high quality standard to exceed customer satisfaction.
A lot of the products Bylor receive on site, whether it be straight bars, big cages or threaded and coupled bars or bent will need to be welded before being put into the ground or used in building works. In order for the steel to be welded, Bylor only have the apparatus to weld steel with a Carbon Equivalent Value (CEV) of 0.44 or below. (Gidde, 2019) States “Carbon Equivalent (CE) is an empirical value in weight percent, relating the combined effects of different alloying elements used in the making of carbon steels to an equivalent amount of carbon. This value can be calculated using a mathematical equation. By varying the amount of carbon and other alloying elements in the steel, the desired strength levels can be achieved by proper heat treatment. A better weldability and low temperature notch toughness can also be obtained”.
The steel supplied to Express is from the Celsa mill in Cardiff, in the mill there is an electric ark furnace which only uses scrap steel to make its products. The Carbon Equivalent Value CEV needs to be checked on the steel then noted before sending to Express. The CEV above 0.44 is ok to send to Bylor as long as they are not welding the steel. (Thompson, 2019) States “In terms of welding, the Carbon Equivalent governs the hardenability of the parent metal. 

It is a rating of weldability related to carbon, manganese, chromium, molybdenum, vanadium, nickel and copper content. There are several commonly used equations for expressing Carbon Equivalent. One example of such mathematical formula is:

CE = C + Mn/6 + (Cr + Mo + V)/5 + (Ni + Cu)/15”
It is vital that the mill informs Express Neath of the CEV of the bundles of steel or the coils before receiving the raw material. If this is not transferred across Express are in danger of having product recalls and returns if later discovered that the value exceeds the working limit on the steel.
If the steel has been sent to Hinkley point C with a CEV value above 0.44 and the company plan on welding and fixing the steel for structures and buildings then it is very dangerous as the equipment’s they have is not suited for this process. The structural integrity of the welded steel will fail in the future, it may not fail straight away but it most definitely will fail and can cause injury or even death to people at the Hinkley Point C. (Haris, 2017) States “Weldability is a general term to describe the ability to obtain a sound weld from the welding process. It is dependent on many factors. However when Carbon Equivalent (CE) is the determining factor for weldability, we are referring to the strength of the welded joint, particularly hardness. Higher carbon content in the welded joint leads to higher hardness and hence makes it brittle. (The increased hardness is because of higher cooling rates in steel having high CE). Higher hardness significantly increases the risk of cracking after welding, especially in the Heat Affected Zone”.
(Johns, 2017) Also States” Increasing the carbon content increases its hardenability so as the weld cools it can effectively be quenched, resulting in a hard, brittle material in the heat affected zone. Hardened steel also has a slightly lower density than unhardened which can cause distortion, residual stresses and cracking. High carbon steel can also form carbide grains when cooled from molten which can act as crack propagation sites”.
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Product recall process is when a manufacturer or supplier or maker requests or demands that a product is returned as it has a safety issue defect which in turn can injure or kill the customer and people around them or it is faulty and will break in the near future. (Bhasin, 2018) States” A product recall is done by a company when it finds a faulty product / production batch being released in the market. The same product is called back, the defect removed and then the product has to be replaced or a completely new unit given to the customer. A major Reason for timely product recalls is to limit the damage which might be caused to the brand, product or company image.
Faulty products can cause legal action apposed on the company by the customer as the product is not at the full potential that they paid for (Rahman, 2019) States “Besides damage to intangible assets of the company, the company is also liable to face legal actions if its products are found faulty. These legal actions may be done from the government against the company or may also be done by a consumer or industrial buyer under the consumer protection act. The bottom line is that a discovery of faulty product demands an immediate product recall. Thus many companies make it a point to recall a faulty product themselves to avoid any penalties – legal or otherwise.
A product recall procedure can also be triggered by a quality issue, if various customers that a company supplies the same products to complain or query a part that they aren’t happy about on the product specified then that can trigger a product recall process with the company leaving customers unhappy and unsatisfied with the level of quality standards from the companies process or design.
Express receive the reinforced steel in coils and bundles of bars from the Celsa mill in Cardiff the steel is then quality checked to ensure full specification for the steel as customer requirements are crucial. 
[image: ]
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This is the current process of production in Neath, it shows the production call off by customers through to the dispatch for delivery to customers.
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[bookmark: _Toc3741195]Figure 2 Raw Material Process Map.
This process is vital to be consistent, in figure 2 it can be seen stock delivered from Celsa steel CSS stock. Before any delivery it needs to be quality checked before dispatch to Express. In this quality check the measurements of the bundles of steel of the coil need to be clarified and the weight of the ram material but most importantly the CEV value.
There was in instance where Bylor had called of a sequence of 22 tonnes for to build staff quarters at the Hinckley Point C PowerStation. These checks at Celsa Mill were not carried out and various diameters of steel with a Carbon Equivalent value of 0.45 had been delivered to Express Neath and put into production for this order. Missing quality checks is a very stupid mistake and can cost thousands and in worse case scenarios it can cost lives.
 (Shukla, 2016) States “Quality is an important factor when it comes to any product or service. With the high market competition, quality has become the market differentiator for almost all products and services. Quality control is essential to building a successful business that delivers products that meet or exceed customers’ expectations. It also forms the basis of an efficient business that minimizes waste and operates at high levels of productivity. A quality control system based on a recognized standard, such as ISO 9001 published by the International Organization for Standardization, provides a strong foundation for achieving a wide range of marketing and operational benefits”.
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This Process happens in the Quality department at Neath after production to produce a QRC (Quality Release Certificate for Bylor which is needed for Nuclear safety documentation. (Collier, 2018) States “The QP is responsible for ensuring that each individual batch has been manufactured and checked in compliance with laws in force in the EU Member State where certification takes place, in accordance with the requirements of the marketing authorisation (MA) and with Good Manufacturing Practice (GMP).
When the QRC was generated at Neath the Quality department realised that 200 tonnes of steel was on site and Bylor was assembling at Hinkley Point. Express had to inform Bylor of the discrepancy in the system and then had to carry out a product recall process. (Chen, 2018) States “A product recall is the process of retrieving defective and/or potentially unsafe goods from consumers while providing those consumers with compensation. Recalls often occur as a result of safety concerns over a manufacturing defect in a product that may harm its user.
The Product recall Process was then discussed and agreed, Express were to re supply all steel with the correct Carbon Equivalent Value and in spec with British Standards and dimensions that the customer (Bylor) had specified. There was more Raw Material delivered form the Celsa Mill and the new sequence was then produced at Neath’s production process with correct quality checks carried out at the Mill beforehand to ensure the Carbon Equivalent as well as all other quality specifications were correct sand within the required tolerances. The steel previously supplied was dug out of the ground and cut apart if it had been fixed or welded together and all concrete broken around it for the customers workforce to be able to get it out of the ground. Bylor had stated to Express that the project was being put on hold until the new order had been received.
Express had stated to the customer that there would be a 10 day turnaround of the reinforced steel, and apologised for the delay and the defect that not following procedures had caused. Express were then under pressure to make the product right first time while compiling a new QRC with traceability as the bars were in the production process for all the documentation and the steel to be sent at the same time. Bylor had stated to express that due to the defect in the system that Express had called there will be a compensation factor for project delays and workers’ wages and Express would cover all these costings. 
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5. Costs Associated With Product Recalls and Controls

The Carbon Equivalent Value failure which put Bylor at Hinckley Point C on stop had various costs to Express for the company to settle and deal with. Quality of products are so important in industry and especially in the nuclear sector that mistakes can cost millions, fortunately it’s not the case for Express Reinforcements.  (Davidson, 2016) States “Product recalls can wreak havoc on a company, leading many businesses to downsize or even close as they are hit hard by both direct and indirect costs.  Direct costs include the price of the product, quantity recalled, notification costs, as well as transportation costs. Indirect costs also come into play which include lawsuits, stock value declines, fines, lost sales, and reputation hits. In fact, according to a consumer poll conducted by Harris Interactive, a market research firm in Rochester, NY, after a product recall, 55% would temporarily use a different brand, almost 15% wouldn’t buy that particular recalled product again, and 21% wouldn’t buy any brand associated with the manufacturer.
In Some cases people have refused to purchase products from companies if the product recall is so severe and if there is a dangerous reason for their recall. For example if a mobile phones battery heated up so much it exploded or an electronic cigarette wouldn’t charge properly and the energy caused it to explode or cars brakes stopped working, these reasons can cause manufacturing companies to go bankrupt. 
The steel from Celsa is £650 a tonne, 200 tonnes equals £130,000 and transport art 25 tonnes a trailer at £350 equals £2,100 that was the total costs of getting and making the product and delivering to site. 
Internal failure costs come to returning all the material so another 8 trailers at £350, so £2,100 and then scrapping the steel at £200 a tonne which is £40,000 which make the loss in steel £90,000 to the company. Bylor also charged Express compensation for workers for the 10 day delay period so that was 67 workers at £35 an hour for 12 hour shifts which is £4,200. Express had to also re order steel from the mill to re do the work which was another £130,000 pound for the 200 tonnes and shipments again of £2,100. Express’s total expenses for this mistake was £228,400.
(Stevens, 2018) States “Internal failure cost is a cost of quality that relates to the cost of producing goods not conforming to prescribed standards. Product rework, scrap, wasted labor or machine, etc. are some examples. When a quality inspection team rejects an item, it is either trashed or sent back for rework. The reworked product’s manufacturing costs get doubled, as the laborer or the entire team works on the item either from scratch or toils hard to rectify the errors. A company that usually spends more time, money and effort on prevention cost is likely to put up with lesser defective units or internal failures.  
Most of these costings for the business were mostly all internal failures, due to the importance of the quality checks and they were completely bypassed at the Celsa Mill where these mistakes cannot be afforded to happen. The business ended up paying a lot of money due to this mistake and these risks must be minimised in future.
The External failure costa were the costs in which Bylor had charged Express as the project was put on hold, Bylor are contracting for EDF energy building Hinckley Point C PowerStation. The External Failure costs were also the transportation costs it took to deliver the steel in the first place and also returning it to Express Reinforcements in Neath.
(Crosby, 1980) States “External failure costs are one component of the cost of quality, and are incurred if a defective product reaches the customer and fails during use. The most common components of this cost are warranty work and returns. However, lawsuits from customers may also be a component. Some individuals also believe that a measure of the cost of lost goodwill should be included as a component of external failure cost. In truth, it may be difficult to accurately estimate the real cost of external failures.
To prevent these happening is a must, companies can’t afford for these mistakes and liabilities to occur too often as it could result in loss of business or loss of contracts or in worst cases the company could close due to a high level costing.
(Crosby, 1980) also States” Reducing external failure costs usually depends on increased prevention of defects and appraisal of quality during manufacture. Both of these may involve additional costs, but it is generally agreed that any increase in prevention and appraisal costs will be more than offset by decreases in failure costs. Although companies have often believed that these cost trade-offs were subject to diminishing returns, and that total costs would be minimized at some non-zero level of defects”.
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 Customer confidence is so important in industry especially that industry is so fast paced and crucial that quality is kept to a high standard. (Owen, 2017) States “Brands can lose their customers’ trust for many reasons, but failing to listen or respond to customer needs is arguably the hardest to recover from. In fact, listening and responding to your customers can help you quickly head off a situation where trust would otherwise be lost. Think of it this way; if you make a change to your product or offering that your customers do not perceive as a positive thing, you could easily lose their trust; but if you’re listening to them you’ll be acutely aware of their point of view and needs”.
To restore Baylor’s confidence there will be a few factors to consider, the fact that Express Quality department actually caught the issue while producing the QRC is one and that express were completely out and open about the mistake with contacting the customer straight away and informing them of the discrepancy is vital. Then Express stated the product recall and a quick turnaround free of chard of the new order and that Express paid compensation for the project being on hold. 
This act demonstrates the three T’s
· Time 
· Transparency
Which then in turn should generate 
· Trust
(Owen, 2017) Also States “Brands can, and do, come up against issues and crises that unfortunately can crop up at any time. How these issues are dealt with is one thing, but equally important is how organisations listen to their customers and understand them in the period afterwards to re-build trust. Invariably, prevention is better than a cure when it comes to losing customer trust, and highly-loyal customers are far more likely to remain so should the brand concerned encounter any kind of issue”.
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Product recall processes are never good for companies in any industry but is is more important how the specific company or business reacts to them while keeping customers in mind. It is vital to keep customers satisfied and having controls in place to maintain that, if customers lose faith they will not purchase from the business.
Express dealt with the recall with professionalism by compensating Bylor for project delays while re supplying the order in a quick turnaround time with correct material and keeping the customer satisfied. It is vital and shows how important quality checks really are, if the quality procedure’s that were put in place were carried out as should be all of this could have been avoided.
Going forward as a company procedures and standards need to be adhered to maintain a high level of quality products but more importantly maintain a high level of professionalism in the reinforced steel industry. Not many companies can afford product recalls so there will be more systems put in place in the future to ensure this won’t happen again.
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