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AQS110 - Introduction to Metrology
LABORATORY EXERCISE #3

PRINT READING AND EVALUATING A COMPONENT

Purpose

The purpose of this laboratory exercise is two-fold:

e First, reviewing selected drawings from “Print Reading for Industry, by Brown & Brown"
for specific features.

e Second, creating a rough drawing of a component used in the product evaluated in
previous Exercise #2 creating a purchase specification.

Background

When designing and manufacturing products, both consistency and repeatability need to be considered.
¢ Consistency of the components used to assemble/create the finished good.
¢ Repeatability of the process used to produce the unit.

A manufacturer will typically assemble their finished good from materials purchased and/or produced on-site.
The cycle will continue until the product reaches the end-user.

Purchase specifications are documents provided to the Vendor by the manufacturer to ensure consistency in the
materials to be received. Often, a pictorial representation of the component(s) are necessary for the Vendor to
ensure the product they sell meet requirements.

This exercise will explore evaluating a component for the various features and characteristics present on a
component and initially translating these into a pictorial representation.

In industry this would currently be accomplished using 2-D (or 3-D) CAD (computer aided design) software, to the
accuracy level required.

Due Date Beginning of class October 5, 2016

Laboratory Exercise:

The lab will be conducted in teams of 3-4 students.
e [Each team will be given the same drawings from “Print Ready for Industry”.

» Using the product assigned to the team for Exercise #2, individual team members shall create a rough
drawing of component contained in the final product.

Procedure
Part 1 — drawing review
A. Print exercises 3-1 and 3-2 are reviewing the fundamental sections of a drawing: title block and parts list.
B. Print exercises 4-1 and 4-2 are reviewing basic geometric shapes and relationships between lines on a
drawing. For the purposes of this exercise, there are four possible relationships
a. Parallel: elements never intersect, even if extended
b. Perpendicular. two elements form a 90° angle with each other
c. Concentric: two circles (or arcs) that share common center point
d. Tangent: two features share one point (i.e. line touches circle once and doesn't intersect again)

C. Print exercise 9-2 reviews dimensioning.
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Part 2 — rough drawing of product component

—_

Each team member will select a component from the team'’s product.

2. Evaluate the component regarding various aspects of the dimensioning; refer to the GD&T symbol table

below.

3. Create a rough drawing of the component, identifying key dimensions, including any symbols for form,

orientation or location. A ruler and protractor are provided for estimated
a. Note: the following symbol is used for dimensioning a diameter

both from a manufacturer’s and customer’s point of view.

Table 1 Geometric Dimensioning & Tolerancing Symbols

Form

Form

Form

Form

Profile

Profile

Orientation

Orientation

Orientation

Location

Location

Location

Laboratory Exercise #3

Straightness
Flatness
Circularity
Cylindricity
Profile of Surface
Profile of Line
Perpendicularity
Angularity

Parallelism

Position

Concentricity

Symmetry

(ézi{nensions.

Carefully examine the component you're depicting for rounded corners, extended edges, elc.
Typically features will have a functional element along with dimension. Evaluate the component
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Debrief

Finished Good:

Component;

What unique features/characteristics of the component became evident during the evaluation?

Describe any assumptions about the fit/form/function of the component in relation to the finished good that were

made during the examination and subsequent drawing process?

Is an understanding of the manufacturing process for the component needed? Why? How would it help?

Is an understanding of the manufacturing process for the finished good needed? Why? How would it help?
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48 Print Reading for Industry

Refer to the print in PR 3-1 and answer the
questions below.

1. What is the name of this drawing?

2. What is the drawing number?

3. How many parts have a quantity of two or more?

4. What is the part number of the NUT?

5. What is the part number of the KNOB?

6. At what scale is this drawing created?

7. For what size sheet is this drawing intended?

8. In what state is this company located?

9. How many balloons are used to locate parts for the parts list?

10. What is the last name of the person who checked this drawing?
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PR 3-1.

Print supplied by RegO Cryo-Flow Products.



50 Print Reading for Industry

Refer to the print PR 3-2 and answer the questions below.

1. What is the name of the assembly?

2. How many rows are there for parts in the parts list?

3. What is the name of the part with the greatest quantity needed?

4. What is the name of item #14?

5. What are the initials of the person who drew the drawing?

6. What is the name of the company?

7. For what size sheet is this drawing intended?

8. Is this drawing part of a multi-sheet set?

9. What is the name of part number 0004127

10. What is the individual part number of the WHITE PLASTIC PLUG?
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PR 3-2.
Print supplied by Iron-A-Way.



62 Print Reading for Industry

Study the drawing on the following page and answer
the questions. '

1. Considering four possibilities: parallel, perpendicular, concentric, and tangent, what relationship
exists between:
Line A& Line L

Line E & Line G

LineJ & ArcK

Line B & Line D

Line L and Arc M

Circle P & Arc M

OmHIN S

Line G & Line ]

2. Fill in the blank with the geometric name (arc, chord, etc.) for each of these letters:
A F

P

0o

. N (as related to M)

8]

H

ool

\Y

3. If Item V is circumscribed around a circle, what is the radius of the circle?

4. How many degrees, measured clockwise along the center line circle, is it from center point to center
point? :
A. Center point R to center point S

B. Center point S to center point U
C. Center point U to center point T

5. What type of angle is formed between D and E?

6. What type of angle is formed between B and A?

7. How many degrees are in arc C?

8. How many degrees are in arc K?

9. How many degrees are in arc F?

10. How many degrees are in arc H?
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64 Print Reading for Industry

Match the letter of each illustrated shape with the
correct name. Items are matched only once.

Y

. Pentagon

. Scalene triangle

. Equilateral triangle
. Acute angle

. Trapezoid

. Isosceles triangle

. Octagon

. Square

O 00 NN o Uokx W N

. Right triangle

ot
o

. Hexagon

. Rhombus

=
N =

. Rectangle

—_
(O8]

. Obtuse angle

—
1N

. Heptagon
. Rhomboid

—
w\



Unit 4 Geometric Terms and Construction 65

£ [ O C
A O N [
1 T /N
O N\ [




178 Print Reading for Industry

I R
Industry Print Exercise 7=

o

Refer to the print PR 9-2 and answer the questions below.

1. According to the front view, what is the center-to-center width between the two “posts” of
this object?

2. On the enlarged Detail A, two dimensional values begin with 4X. What does that mean?

3. On the enlarged Detail A, what dimensional value is repeated as a reference measurement?

4. Of all of the diameters specified on this print, which is the largest?

5. Of all of the arcs that are specified by radius, which is the smallest?

6. The main stem of each post is tapered with a smaller diameter at the tip. What is the angle of
the taper?

Review questions based on previous units:

7. Are there any section lines shown on this drawing?

8. What is the name of this part?

9. What is the number of this part?

10. What geometric 3D shape is created due to the 4° dimension shown in Section A-A?

11. Does this object have any features that could be described as cylindrical?

12. If the view that contains the cutting-plane line is the front view and the view above it the top view,
what view direction is removed Section A-A?

13. What scale is used for Detail A?

14. Does this drawing feature any auxiliary views?

15. Does this part feature any threads?
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