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Activity 7.3 Tolerances: Answer Key

Structure:

This document provides a comprehensive answer key for Activity 7.3, focusing on the concept of tolerances.
The structure is designed to be clear and easy to navigate, allowing users to quickly locate specific
solutions. It's organized into sections corresponding to the individual questions or problem sets within
Activity 7.3. Each section includes the original problem statement, a detailed step-by-step solution, and the
final answer, clearly marked. Where applicable, diagrams and illustrations are included to enhance
understanding. A concluding section summarizes key concepts and reinforces learning objectives.

Description:

Activity 7.3 Tolerances is a learning activity designed to assess understanding of engineering tolerances,
encompassing various aspects such as dimensional tolerances, geometric tolerances, and the implications of
tolerance stacks. This answer key serves as a valuable resource for students and instructors alike, providing
detailed explanations and clarifying any ambiguities in the problems. It is intended to be used in conjunction with
the original Activity 7.3 worksheet or textbook chapter, not as a standalone learning resource. The key aims
to not just provide answers, but to illuminate the underlying principles and methodologies involved in
tolerance analysis.

Author: [Insert Author Name/Institution Here] – e.g., Dr. Jane Doe, Department of Mechanical Engineering, XYZ
University.

Keywords: Engineering Tolerances, Dimensional Tolerances, Geometric Dimensioning and Tolerancing (GD&T),
Tolerance Stack-up, Tolerance Analysis, Manufacturing, Design, Engineering Drawings, Answer Key, Activity
7.3, [Add any specific keywords relevant to the activity content e.g., ASME Y14.5, unilateral tolerances,
bilateral tolerances].

Summary:

This comprehensive answer key details the solutions to all problems presented in Activity 7.3, focusing on the
application of tolerance principles. The solutions demonstrate the correct methodology for calculating
tolerances, analyzing tolerance stacks, and interpreting engineering drawings. It covers various tolerance
types, explaining the implications of each. The key emphasizes a step-by-step approach to problem-solving,
facilitating comprehension and reinforcing the practical application of tolerance concepts within an engineering
context. The document serves as a valuable tool for self-assessment and for instructors to provide feedback
and support to their students.

Publisher: [Insert Publisher Name Here] – e.g., XYZ University Press, ABC Educational Resources.

Editor: [Insert Editor Name Here (if applicable)] – e.g., Dr. John Smith, Department of Engineering Technology, ABC
College.

(The following section would be a detailed answer key for each problem in Activity 7.3. Since the specific
questions are unknown, I will provide example problems and solutions to illustrate the structure. Replace
these examples with the actual problems and solutions from Activity 7.3.)



Example Problem 1: Dimensional Tolerances

Problem: A shaft is to be manufactured with a nominal diameter of 25 mm. The tolerance is ±0.1 mm. What are
the maximum and minimum acceptable diameters?

Solution:

Nominal diameter = 25 mm
Tolerance = ±0.1 mm
Maximum diameter = Nominal diameter + Tolerance = 25 mm + 0.1 mm = 25.1 mm
Minimum diameter = Nominal diameter - Tolerance = 25 mm - 0.1 mm = 24.9 mm

Answer: The maximum acceptable diameter is 25.1 mm, and the minimum acceptable diameter is 24.9 mm.

Example Problem 2: Tolerance Stack-up

Problem: A simple assembly consists of three parts: A, B, and C. Part A has a length of 10 mm ± 0.2 mm, Part B
has a length of 15 mm ± 0.3 mm, and Part C has a length of 20 mm ± 0.1 mm. What is the maximum and minimum
possible total length of the assembly?

Solution:

Maximum total length: 10 mm + 0.2 mm + 15 mm + 0.3 mm + 20 mm + 0.1 mm = 45.6 mm
Minimum total length: 10 mm - 0.2 mm + 15 mm - 0.3 mm + 20 mm - 0.1 mm = 44.4 mm

Answer: The maximum possible total length is 45.6 mm, and the minimum possible total length is 44.4 mm.

Example Problem 3: Geometric Tolerances (Illustrative)

Problem: Explain the difference between a position tolerance and a concentricity tolerance. Provide a sketch
illustrating each. (Note: This requires a graphical representation which cannot be provided in this text format.
The answer key would include clear, labelled sketches.)

Solution:

A position tolerance controls the allowable deviation of a feature's center point from a true position. A
concentricity tolerance controls the coaxiality of two cylindrical features. (The answer key would provide
detailed explanations and accompanying sketches to illustrate these concepts.)

(Continue this pattern for each problem in Activity 7.3, providing detailed solutions and explanations.
Remember to replace the example problems with the actual problems from the activity.)

Conclusion:

This answer key has provided detailed solutions to all problems presented in Activity 7.3, reinforcing the
fundamental principles of engineering tolerances. A thorough understanding of these principles is crucial for
successful product design and manufacturing. By reviewing these solutions, students can solidify their grasp
of tolerance analysis and its practical applications. Remember that the ability to correctly apply tolerance
principles is essential for producing functional and reliable components and assemblies.



Activity 7.3 Tolerances: A Comprehensive Guide and Answer Key

Are you struggling with Activity 7.3 Tolerances? This comprehensive guide will walk you through the
concepts, provide detailed explanations, and offer an answer key to help you master this crucial topic.
Whether you're a student tackling a manufacturing engineering assignment or a professional needing a refresher,
this article will serve as your ultimate resource. We'll delve into the intricacies of tolerances, exploring
different types, calculation methods, and their practical implications. This guide is meticulously crafted with
SEO best practices in mind, ensuring easy discoverability and providing maximum value to our readers.

Understanding Engineering Tolerances: The Foundation of Precision

Before we dive into Activity 7.3, it's vital to grasp the fundamental principles of engineering tolerances.
Tolerances define the permissible variation in a dimension or characteristic of a manufactured part. They
establish acceptable limits within which a part can still function correctly. Without tolerances, mass
production would be impossible, leading to inconsistent performance and potential failures.

Think of it this way: If you're building a car engine, you can't expect every piston to be exactly the same size.
Slight variations will inevitably occur due to the manufacturing process. Tolerances account for these
variations, ensuring that the parts fit together correctly within a specified range. This range is expressed as a
tolerance zone, defined by upper and lower limits.

Types of Tolerances: Bilateral, Unilateral, and Limit Dimensions

Several types of tolerances exist, each serving a specific purpose. Understanding these distinctions is key to
accurately interpreting and applying tolerances.

Bilateral Tolerances: These tolerances allow variations both above and below a nominal (target) value. For
instance, a dimension of 10 ± 0.1 mm indicates a tolerance zone ranging from 9.9 mm to 10.1 mm. Both positive
and negative deviations are permitted.

Unilateral Tolerances: Unilateral tolerances allow variation only in one direction, either above or below the
nominal value. For example, 10 +0.1 mm allows only a positive deviation, meaning the actual dimension can
range from 10.0 mm to 10.1 mm. Conversely, 10 -0.1 mm allows only a negative deviation, with dimensions
ranging from 9.9 mm to 10.0 mm.

Limit Dimensions: Limit dimensions directly specify the maximum and minimum allowable values for a dimension. For
example, 10 - 9.9 mm directly states the lower and upper limits without explicitly mentioning the nominal
value.

Activity 7.3 Tolerances: Detailed Breakdown and Solution
Strategies

Activity 7.3, depending on the specific context (textbook, course, etc.), likely involves applying these
tolerance concepts to practical scenarios. The scenarios often involve calculating allowable dimensions,
determining whether parts are within tolerance, or assessing the impact of tolerance stack-up.

Common Scenarios within Activity 7.3 might include:

Calculating Maximum and Minimum Material Conditions (MMC & LMC): MMC represents the condition where a
feature has its maximum size (for shafts) or minimum size (for holes). LMC is the opposite—minimum size for
shafts and maximum size for holes. Understanding MMC and LMC is crucial for ensuring proper assembly and
functionality.



Tolerance Stack-up Analysis: This involves calculating the cumulative effect of individual tolerances on a
final dimension. Small tolerances in individual components can accumulate, resulting in significant variations in
the overall assembly. This is a critical aspect of design for manufacturability.

Geometric Dimensioning and Tolerancing (GD&T): Activity 7.3 might incorporate GD&T principles, which use
symbols and annotations to specify tolerances related to form, orientation, location, and runout. This adds
another layer of complexity, requiring a thorough understanding of GD&T standards.

Solving Activity 7.3: A Step-by-Step Approach

Without knowing the precise details of your Activity 7.3, providing a specific answer key is impossible.
However, we can offer a general step-by-step approach to solving tolerance problems:

Identify the given information: Clearly define the nominal dimensions, tolerance values (bilateral or1.
unilateral), and any other relevant parameters.

Determine the type of tolerance: Is it bilateral, unilateral, or expressed as limit dimensions? This will1.
determine how you calculate the maximum and minimum allowable values.

Calculate maximum and minimum limits: Based on the tolerance type, calculate the upper and lower limits1.
for each dimension.

Analyze tolerance stack-up (if applicable): If the problem involves multiple parts, determine how1.
individual tolerances accumulate to impact the overall assembly. Consider using worst-case scenarios
(adding maximum deviations) or statistical methods (root-sum-square) for a more accurate analysis.

Determine if parts are within tolerance: Compare the actual measured dimensions of the parts to the1.
calculated limits. If any dimension falls outside the tolerance zone, the part is considered out of
tolerance.

Example Problem and Solution

Let's illustrate with a simple example:

Problem: A shaft has a nominal diameter of 20 mm with a bilateral tolerance of ±0.1 mm. A hole has a nominal
diameter of 20.2 mm with a unilateral tolerance of +0.1 mm. Is it possible to assemble the shaft into the hole?

Solution:



Shaft: Maximum diameter = 20.1 mm, Minimum diameter = 19.9 mm.
Hole: Maximum diameter = 20.3 mm, Minimum diameter = 20.2 mm.

Since the maximum shaft diameter (20.1 mm) is smaller than the minimum hole diameter (20.2 mm), assembly is
possible.

Conclusion: Mastering Activity 7.3 Tolerances

Understanding tolerances is fundamental to successful engineering design and manufacturing. This comprehensive
guide provided a strong foundation for tackling Activity 7.3 and similar tolerance-related problems. By
thoroughly understanding the different types of tolerances, applying appropriate calculation methods, and
analyzing tolerance stack-up, you'll be well-equipped to solve any challenge related to this important topic.
Remember to always consult your specific textbook or course materials for the precise details of your
Activity 7.3 and refer to relevant engineering standards for accurate calculations. Good luck!
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