
EDU[CAD ]TION STUDY GUIDE

How to Avoid Tolerance 
Mistakes in CAD 

Chapter 5, Lesson 3



What is Tolerancing?
• Tolerancing defines the acceptable range of variation around a nominal (target) 
dimension. 

• It accounts for real-world factors such as machine vibration, work holding, tool 
wear, and even room temperature. 

• A typical tolerance is written as a plus/minus value (e.g., 1.000 ± 0.005 in). This 
means any part measuring between 0.995 in and 1.005 in is considered within 
spec. 

• Even tiny variations, on the order of a human hair, are normal and expected in 
precision manufacturing.
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Tolerance and Cost
• Tighter tolerances require more precise equipment, longer machining times, and 
higher-quality materials, all of which increase cost. 

• Looser tolerances reduce cost and allow faster production. 

• As a designer, your goal is to specify tolerances that are tight enough for 
function but relaxed enough for efficiency.

Note: For the majority of SendCutSend materials our tolerance is +/- .005”.
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Kerf and Taper Effects
In cutting processes like laser or waterjet, kerf width and taper angle both 
contribute to dimensional variation: 

• Kerf: The width of material removed during cutting. Slight differences in kerf 
affect part size. 

• Taper: The edge of a laser-cut part may not be perfectly vertical, it can angle 
slightly inward due to energy focus at the top surface. Depending on which side 
of the part you measure (top or bottom), you may see small differences in final 
dimensions

Note: At SendCutSend, we account for the kerf in every single cut so you never have to 
worry about it.
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Tolerance Stacking
Tolerance stacking occurs when small variations in individual dimensions 
accumulate across multiple features or parts. 

• Example (see Figure 1.1): 
• Part A: Hole location = 1.005 in (+0.005) 
• Part B: Mating hole location = 0.995 in (−0.005) 

Both parts are individually within tolerance, but together they create a 0.010 in 
misalignment. This difference can affect assembly fit, especially when multiple 
holes or components interact.
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Figure 1.1



Assembly-Level Tolerancing
When designing assemblies, consider cumulative tolerance, the total deviation 
between interacting parts. Ensure holes, slots, and mating features are large 
enough to allow for these small misalignments. 

• To maintain good fit, designers often: 
• Add clearance in mating holes. 
• Use slot features to absorb variation. 
• Reference consistent datum points to reduce compounding errors.

EDU[CAD ]TION STUDY GUIDE
CH5.3  Avoid Tolerance Mistakes in CAD 



Operation-to-Operation Variation
• If a part undergoes multiple operations (e.g., cutting, then tapping), each step 
introduces its own tolerance. 

• Tool alignment, fixture setup, or even transferring between machines can shift 
geometry slightly. 

• Each operation adds a new tolerance layer, so complex parts require looser 
overall tolerances or careful sequencing to avoid interference.

Resource for finding tolerances for materials and services: 
https://sendcutsend.com/faq/what-are-your-tolerances/ 
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Dimensioning Best Practices
How you call out dimensions on your CAD drawing can influence how tolerances 
accumulate: 

• Correct Method: Dimension all features from a single common datum or origin 
point. This keeps all variations referenced to one baseline. 

• Incorrect Method: Chain dimensioning (dimensioning feature to feature). This 
approach compounds variation because each step adds its own ± tolerance. 

Example: If each of four holes has a ±0.005 in tolerance, chained dimensioning 
can result in a total shift of ±0.020 in on the last hole.
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SendCutSendʼs Approach to Tolerancing
• When you upload DXF or STEP files to SendCutSend, your geometry is cut 
directly from that model. 

• They hold most materials to a standard tolerance of ±0.005 in on hole 
placement and dimensions. 

• This means you donʼt need to specify detailed dimension callouts for cutting, but 
it s̓ still critical to understand how tolerances affect assembly fit.
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Work Holding and Tabs
• Tabs and work holding features also introduce minor variations in fit. Small tabs 
left for part stability during cutting may extend slightly into edges or holes. 

• These are easy to sand or deburr after receiving your parts, but you can also 
design with this in mind by adding clearance where tabs may appear.
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Summary
Perfection doesnʼt exist in manufacturing, but predictability does. By applying proper tolerances and 
understanding how variations accumulate, you can create designs that are easy to produce, cost-effective, 
and assemble smoothly every time.

Learn more at https://sendcutsend.com/education/ 
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