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	201: The product design failure mode and effect analysis is sometimes shortened into the acronym, DFMEA.　 
It　has four duties as follows: 
1: Predicting all failure modes, that is, structural breakages that may arise in use, such as rust, slack, friction wear of components, 
2: Surfacing functional disorders and disasters from the starting points of failure modes enumerated beforehand, 
3: Judging the necessity for additional measures, and, 
4: Optimizing the measures of each failure mode in consideration of cost. 
Incidentally, any types that cannot clarify the necessity for adding measures to each failure mode are impractical. The most remarkable method is the Absolute Evaluation. But the method widely used throughout the world habitually is the Relative theory regrettably, and it is not useful. 
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	202:  The Procedure of FMEA: Activity 
1: Decide the range of the design to cope with: You have to perform about all, but there may be a case of only an important portion. If it is a model change, you can take only a range related to the change.
2: List items (that is, names of part or connection) to a worksheet, and enumerate corresponding failure modes. 
Do not mistake a failure and a failure mode. 
3: Enumerate the factors and the effects of failure modes to the worksheet.
4: List and evaluate current controls to each failure mode.  Evaluate them how sufficient the measures taken in the current controls are, for every effect from the three viewpoints, that is, severity, occurrence, and detection. But do not evaluate how severe, how frequent or how difficult.
5: The result of analysis and improvement should be reported to the Design Review as the reference data.
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	203:  Step 1: Deciding the Scope: 
Let’s perform an FME Analysis about the gas terminal area of the kitchen gas range. 
This case is explained about an easy structure that a housewife understands. 
This area consists of a hose connector, a rubber hose, a hose band and a screw, and connects the gas pipe and the gas range.

	[image: ]
	204:  Step 2: Enumerating Articles and Failure Modes: 
How can all harmful failure modes be enumerated?  
From the viewpoint of the Relative theory, Professor Shi-o-mi, a Japanese scholar, says: 
“You have to enumerate all functions beforehand in order to enumerate all failure modes. Then, you have to make a Function Block Diagram and develop all the functions.”
Now, Do you think it is right? 
The next slide shows it. 
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	205：　Function Block Diagram: A Japanese publishing company releases this FBD model in the book of Professor Si-o-mi. In spite of being the model that the specialist created, some obvious errors are found easily. Some important functions　are overlooked: 
(1) What about the hand power to a gas valve?
(2) What about the　generation of sparks? 
(3) What about the bearing and rotation of the file wheel?  And so on.
Even if a suitable expert performs about such an easy product, function deployment proves a very difficult work.   
This vainly wastes precious time, and furthermore, a result has many errors. Examination of the product function is already carried out in functional design.
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	206: Brainstorming:  Mr. McDermott says in his Case Study Step 1, Review the Process, that all team members were given a blue print of the product to review. And everyone was given an opportunity to operate the trial product. Is this enough as the study of a design? There are some scholars who recommend brainstorming as a technique for enumerating all failure modes. 
   Moreover, he says in his Case Study Step 2: Brainstorm Failure Modes, that the team brainstormed all of the potential failures for each of those components. For example, with the hose, potential failures were cracks, pinholes, and blockages. It overflows with huge wrong information, and arrangement is serious and is not helpful. As you know, brainstorming is a technique to create amazing ideas when a new idea is not found. 
However, FMEA does not ask for daring ideas of failure modes.  
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	207:  BOM (or, parts list, or P/L) 
A structured bill of material consists of the information about the detailed lists of all components, being combined with their quantities, and information as to their relations to one another. Post a name of part or a connection to the Article column of a worksheet from Description of BOM.
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	208: Enumerating Failure Modes: 
If a name of article is given as shown in the worksheet, the failure modes will be simply enumerated without assistance of an FBD (that is, function block diagram) or brainstorming activity. 
This is because the expert engineer knows how it will change between long use and preservation. 

 Note: In this worksheet, some of failure modes have been omitted on account of the size of space. For example, there are "blockade", "melting", and so on. as other failure modes of a hose.
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Example Step 1 Deciding the Scope

Perform an FMEA about the gas terminal area of the
gas range for kitchen.
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Step 2 Enumerating Articles and Failure Modes

You have to enumerate all functions to enumerate all
failure modes. Then, you have to make a Functional
Block Diagram and develop all the functions.
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Case Study Step1 : Review the Process
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Kitchen Gas Range BOM
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Step 2 Enumerating Articles and Failure Modes
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The procedure of FMEA Activity

Step 1 | Decide the range of the design to cope with
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Step 5 | The result of analysis and improvement should
be reported to the Design Review as the data.





