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IntroductIon 
In a job interview, one of the most common answers to the question of greatest strengths is, “my 
incredible attention to detail.” At first glance, this is definitely a good thing as it’s never good to 
have parts, prints, or designs go to the floor without first being checked and double-checked. 

However, there is such a thing as over-designing a product so that it’s virtually impossible to 
manufacture and pass quality testing. The time investment in this instance can easily dissolve 
any profit margin. 

One thing engineers need to keep in mind is that products aren’t always about design—
sometimes feasibility is more important. One of the main gripes from production workers is the 
difficulty in getting a part to print just because “the computer said it could be done.” 

An over-engineered design has company-wide ramifications—from purchasing managers 
needing to buy extra material to account for scrapped products, to the sales representatives that 
have to explain to customers why their product is delayed. 

Oftentimes, the solution is to keep the product design as simple as possible.  This will depend on 
the product though; airline engine parts must be designed to extreme tolerances, whereas casing 
products have more flexibility. Entire companies can benefit by simplifying their over-engineered 
designs. 
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Benefits To 
engIneer
It’s easy to see where engineers are coming 
from when they keep their tolerances tight on a 
design. It seems like the more leeway you give 
to a machine operator, the more liable a design 
failure would be due of all the moving parts—no 
engineer wants to shoulder that blame. The 
solution then is to scale back the design and 
leave more room for error, which is actually 
leaving less room for error.  

Simplifying a design presents an engineer with 
more options. If you’re looking for an outside 
manufacturer, not all of them will work to 
specific tight tolerances, so you might not have price disparity or production options. Additionally, if multiple 
companies, workers, and shifts try but fail to make parts to tolerances, management is going to come down 
on the engineer for their complex design instead of flaws in the machinery or labor.

Benefits To 
ProductIon Workers
Engineers are often the middle man between management 
and the laborers which isn’t always a smooth relationship. 
When a machine or part is over-engineered there causes 
a rift because it takes longer to produce the work and not 
all the finished product is in tolerance which is basically a 
waste of time and money.  
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Benefits To 
QualIty assurance
At times, quality control can seem like the police of the 
plant in that if they’re not writing tickets (rejections) 
they’re not doing their job. You can rest assured, however, 
that their work lives are much easier when they pass a 
part rather than when they fail it. The only thing parts 
or machines out of tolerance do is create unnecessary 
scrap, push production times back, and require rework 
which pulls labor off other jobs. Opening up tolerances 
and lowering critical requirements makes the parts flow 
through each station like the well-oiled machine it’s 
intended to be.  

Benefits To 
comPany
The benefits of a simplified design to the company as a whole 
include: 

•  Cost – Perhaps the biggest influence on the need to make 
designs feasible. Parts over-engineered for no reason use 
up more material, take labor off other jobs, and create more 
scrap. 

•  Time – In the manufacturing world time is money 
and paying labor to do the same job 2-3 times is not a 
good business plan. Overly complex parts require more 
manufacturing methods and delay delivery times, especially 
in high volume production runs. 

•  Reputation – All a customer wants is their final product as 
discussed. Most don’t care about the steps it takes to get to 
that point. If you have to continually make excuses as to why 
the part or machine isn’t completed yet it starts to look bad 
on the company name. 

The fastest way for an engineer to rise in the company ranks is 
to create a product that’s not overly hard to produce, that works, 
and that ultimately generates more revenue.  

Page 3 

http://www.pmiquality.com


Precision Metal Industries, Inc.
1408 S.W. 8th Street, Pompano Beach, FL 33069

Phone: (954) 942-6303     Fax: (954) 942-6715
www.pmiquality.com     

How Does the  
engIneer sImPlIfy a desIgn? 
In many ways the brunt of whether a part or machine is successful falls on the engineer’s shoulder. 
Most though wouldn’t want it any other way and treat their designs as a challenge that can be perfected – 
not only in the layout but in cost and production as well. Here is how an engineer can create the ideal piece:  

Start the Design Early
There’s not a lot an engineer can do if he or she is presented with a rush job but if you’re granted it, time is of 
the essence. The early a first design can be presented to suppliers, purchasing agents, and management the 
more time there is to tweak it to perfection. 

Take Advantage of Critical Tolerances and Deviations 
An engineer’s best bet in simplifying a design is to take full advantage of not only critical tolerances but also 
deviations. If the face of a part or the inner diameter of a shaft absolutely has to be +/- .0003 then make sure 
to open up other areas of the piece for deviations. It’s important for the engineer to know which aspects of a 
component are critical and which are open to some leeway. 

Use Accessories to Accentuate a Design  
Gaskets, shims, washers, and other components can be used to make up for looser tolerances with the same 
end result. Many times these are much more cost effective than using tighter tolerances so if a hole has to be 
opened up on a print, make sure it’s accounted for on the back end. 

Invite Team Members on a Brainstorming Session
A perfect design appeases all aspects of the company from the purchasing department to quality control, to 
the production workers and the salespeople. It never hurts to invite one or all members of this team into a 
brainstorming session once the initial design has been developed. 

By reducing piece parts or incorporating alternate manufacturing methods the company can save time, money, 
and lead time. It never hurts to get a few sets of new eyes on an idea, especially if it is on one a designer has 
been locked in for an extended period of time. 

Ultimately the engineer will still have the final blessing but most of the time just hearing various ideas will help 
to cut costs up to 30%. Brainstorming beforehand is less expensive and time consuming than making changes 
afterward. 
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Create a Prototype / Work with Production and Manufacturers  

While CAD 3D modeling is great a physical part is still the best way to explore the feasibility of a design. 3, 4 or 
even 10 prototypes are actually much more cost effective than an inferior design that makes it into a production 
run so take advantage of this service, which is another reason to start drawing up the concept early. 

Additionally, laborer or manufacturer feedback is another way to define the best build method so make sure to 
get their input as to which processes are the most efficient for them to perform and which designs are giving 
them troubles.

Explore Alternative Options At Each Step  
Gaskets, shims, washers, and other components can be used to make up for looser tolerances with the same 
end result. Many times these  are much more cost effective than using tighter tolerances so if a hole has to be 
opened up on a print, make sure it’s accounted for on the back end. 

Early Supplier Involvement (ESI) 

A very important step to simplifying and fine-tuning a design is early supplier involvement (ESI). Too often an 
engineer waits until the third or fourth phase of a design before checking with a supplier and determining the 
legitimacy of what they want to include. Alternatively, when a supplier is engaged early in the design process, it 
benefits multiple areas, such as material specs, tolerances, order sizes, packaging, shipping, inventory and other 
processes of the manufacturing of the product. 

More importantly any changes that need to be made are done before a design goes to prototype which 
ultimately saves time and money. In essence, engineers have to know what’s available before knowing if they 
can use it. 

In the end an engineer’s quest should not take them simply to the cheapest way to manufacture a 
product or the simplest way...it should be the overall best way.

How Does the  
engIneer sImPlIfy a desIgn? (contInued)
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