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[bookmark: _Toc2116232]The problem 
[bookmark: _GoBack]In my house, there is a set of pot that our landlord provides us, Including a pan and 3 deep pot in different size. But the pot which we often use to cook milk and soup became hard to use after 4 weeks usage.

[bookmark: _Toc2116233]Root Cause Analysis (RCA) method to identify the problem
Why 1: Why me and some other consumers are not satisfied with the milk pot?
It is so hard to hold the pot when it was filled by the liquid.
  Why 2: Why is so hard to hold the pot when it was filled by the liquid?
  The whole body will swing when the user holding it.
    Why 3: Why it will swing?
    The handle will swing because the joint between the pot and its handle is unstable.
      Why 4: Why the joint is unstable?
      After several time of use, the joint will loosen.
      [image: ]
        Why 5: Why the joint will loosen?
        There is only one screw here to make the pot and handle together.
Why 1: Why me and some other consumers are not satisfied with the milk pot?
When the user heating the liquid with this pot, the liquid will turn dark and not able to drink.
  Why 2: Why the liquid turned dark?
  The rust from the pot run into the liquid during the heating period.
    Why 3: Why there is rust?
Because there is some corrosion on the inner bottom surface of the pot.
 [image: ] 
  Why 4: Why there is some corrosion?
(1) The coating of the inner surface is ruined after several cooking.
Why 5: Why is the coating of the inner surface ruined?
The adhesion between non-stick coating and the steel body are exposed to air.
(2) After washing the pot, a lot of water will leave at the bottom surface.
Why 5: why a lot of water will leave at the bottom surface?
The coating material will hold the water and it is hard to get all the water out.
Why 1: Why me and some other consumers are not satisfied with the milk pot?
The liquid is hard to pour out correctly when the pot is full.
  Why 2: Why the liquid is hard to pour out correctly?
  The liquid will hit the edge, and then split.
Why 3: Why the liquid hit the edge?
The liquid cannot converge into one point.
  Why 4: Why the liquid cannot converge into one point?
  The pot edge cannot lead the liquid to one point.
    Why 5:   The design of the pot edge cannot lead the liquid to one point.
    The edge of the pot is round.

So what we really need to do is to redesign this pot. And the things that we need to redesign is: 1.the joint; 2.the coating; 3.the edge of the pot.
[bookmark: _Toc2116234]The Design Specification
[bookmark: _Toc2116235]Product design & performance issues
[bookmark: _Toc1708963][bookmark: _Toc2116236]Operational Requirements
1. The water needs to be boiled from 20℃ (1atm) in 10 minutes.
2. The inner surface coating material of the new design should not be detached after 500 hours usage.
3. The volume of the liquid remain on the pot surface should not over than 1mL.
4. The body of the pot should be free of cracks and leakage, and no water seepage at rivet joint.
5. Handles and other plastic parts should have good heat resistance. After heat resistance test, there should be no cracks, bubbles and obvious volatile odour.
6. Hardness should be more than 3H.
7. The handle bracket should not be loose, deformed, the handle has no cracks, the riveting joint is not loose, and the pot body is not allowed to have permanent deformation.
8. The corrosion resistance of the oxide film should be no less than 30s; oxide film thickness should be no less than 30m; oxide film hardness should be no less than 350HV.
9. After the plastic handle is tested, the temperature rise of the handle should be below 45K.
10. The cover should match with the pot body, rotate freely, open and close flexibly, and the radial moving distance of the cover should not exceed 3mm.
[bookmark: _Toc2116237]Safety Requirements
1. The handle cannot be softened or ignited by the flame.
2. The coating should not be harm for human after a little dose of absorption.
3. The handle does not allow separation from the body after 3000 times of use.
4. The pot should be very stable on both smooth surface and stove.
5. The handle should be designed that user can hold it stably without touching the metal surface.
[bookmark: _Toc2116238]Recycle ability
1. The coating should not be harm to the environment
2. The steel body and the coating can be recycled separately
[bookmark: _Toc2116239]Reliability requirements
1. Convenience of handling and pouring is most important.
2. Screws must be of standard size for easy maintenance.
3. The design of the handle must be ergonomic
[bookmark: _Toc2116240]Market issues
[bookmark: _Toc2116241]Customer base
1. The consumer of this pot will be everyone who cook at home.
2. Most of consumers will only buy one milk pot for several years usage.
3. Customers look forward to 
[bookmark: _Toc2116242]Product competition
1. WMF milk pot. Price: 30 pounds, the material of the pot and other design are very well, but it has a round pot edge, makes it hard to pour out the container
2. Supor milk pot. Price: 5 pounds, it is cheap but also have a round edge, and customer said it is easy to be rusted.
3. Supor small soup pot. Price: 15 pounds, it has a drainage part, but consumers complain that the pot is too heavy.
4. Maxcook milk pot. Price: 4 pounds. It is cheap, but the coating material is a little bit hydrophilic, which make it so hard to clean.
5. Lock&Lock milk pot. Price: 15 pounds. Customers complain about its short handle.
[bookmark: _Toc2116243]Capacity issues
1. Product should be produced by one factory to make a good profit.
2. Supply of materials needs to be stable.
[bookmark: _Toc2116244]The QFD process
Customer requirements: Customers are often care about the price of the product. As a pot, it needs to get enough capacity to cook adequate food, and the thermal conductivity need to be good enough to cook the food quickly. Also, the standing stability of the pot is important to prevent spoiling. As we discussed above, as a user who wants to use this product longer, I need the handle to be attached welly with the pot, and I want the pot not to be rusted. In the daily use, we also need to pour out the content easily. 
Design requirements: For the pot body we want to redesign the size of the pot and the bottom shape of the pot, we also want to add a drainage part to the pot body. We will choose a good coating material. And we also want to change the length of the handle and try to enhance the combination between pot and handle by adding 1 screw to the joint. 
[image: ]
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So after the calculation, the design we need to change initially is the handle length, and then the inner coating material, and then we may need to add an extra screw to combine the handle well, we also need to add a drainage part to pour the content out easily. 
[bookmark: _Hlk2114285]Then I use the house of quality 2 to figure out which product specification is more important. I compare the recycle ability, reliability, operational requirements and convince of usage. I find out except for operational requirements and operator hazards, their relative weights are almost on the same level. The operator hazards should be considered more.
[image: ]
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[bookmark: _Toc2116245]The new design
My design is concerned more about reducing the operator hazards.
As we discussed before, there are so many safety issues.The handle cannot be softened or ignited by the flame. The coating should not be harm for human after a little dose of absorption. The handle does not allow separation from the body after 3000 times of use. The pot should be very stable on both smooth surface and stove. The handle should be designed that user can hold it stably without touching the metal surface.
To avoid these hazards, I redesign the pot which is shown below. The handle length is increased, and the handhold part is far away from the pot body to get the user away from the heat. And I add one screw between pot and its handle, so the joint between them are enhanced, so after many times of use, the force which can twist the joint is shared by two screws, the screw won’t be spin out again.
I also add a drainage part on the top edge, so the hot liquid will not spoil out. I also add a thermal conduction structure under the bottom of the pot, It not only make the heating process quicker, but also can Increase the friction of the pan and various surfaces, even  make the pot more stable on the stove.
 And then I choose the coating material and the material we used in the handle.
We will use the Poly tetra fluoroethylene as the coating material, this material is resistant to acids and bases and to various organic solvents and is almost insoluble in all solvents. At the same time, PTFE has the characteristics of high temperature resistance, and its friction coefficient is extremely low, so we can prevent the water after washing the pot. The price of PTFE is about £5 per kilogram, it is cheap. The material is normally used at -190 to 250 ° C, allowing quenching and rapid heating, or alternating hot and cold operation. So it is a really suitable coating material.
We will use phenolic plastics as the handle material. It is a hard and brittle thermoset plastic, so it has a good heat resistance.
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