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1What is GD&T 

2

GD&T - precise language

The information is 
define more clearly by 

the designer

Geometry dimensions and tolerances is a precise language. 
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The part is better 
understood by the 

manufacturer
The Inspector measure 
the part as defined by 

the designer



What is GD&T 
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Uniform language 

GD&T - language that provides uniformity

The immediate effect is
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same drawings interpretation

Manufacturing

Development

Customer

Engineering

Inspection

Gage Planning

Assembly

Materials

Marketing

reduce disputes, guesswork 
and assumptions

drawing clarity

follow the manufacturing process
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So what is it GD&T Application

V block
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MEANS THIS
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MEANS THISDatum C

DRF 0.7 dia position tol zone

Virtual 

condition

Resultant 

condition

7654321
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capsule

side wall
base

roof
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base - side wall

bushing

Screw

Section A
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2. hole

4. Screw

3. bushing

1. plate

Section A

base - side wall
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How does the tolerance stuck look like in this system?

Hole Diameter (1) 
Hole Position   (2) 

Angle (a,b)

Screw Diameter (3) Socket Diameter (4)
Socket Position   (5)

Bushing Diameter (6)
Bushing Position   (7)

bushing thread pos (8)

Profile (1)
Profile (2)

Profile (3)
Profile (4)
Profile (5)
Profile (6)

10987654321
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Datum B

Datum A

DRF

DRF

Datum C

4321

Next Page
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The measurementThe process
1. The hole position measurement occurs after the

bending process and relates to a fixed DRF.

2. The bent profile does not affect the hole position

1. The hole position is made before the bending process.

2. The hole position refers to a temporary position and\or 

refers to a temporary DRF.

Datum A

DRF

Datum C

54321
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0.6 Why?

Datum A

DRF

Datum C

Hole VC = hole MMC –Position Tolerance

= 17.5 - 0.6 = 16.9
Hole RC = hole LMC + total Position Tolerance

= 17.77 + (0.6+0.27) = 18.64

Hole size

Pos tol
Virtual Condition

Resultant 

Condition

True Position

Hole 

Diameter (17.5-17.77)

Position 

Tol Zone
(0.6-0.87)

10987654321



Define 30%  to Hole position m 
Define 70%  to Thread position p

Define 40%  to Hole position m 
Define 60%  to Thread position p

Define 50%  to Hole position m 
Define 50%  to Thread position p

END

Calculate Hole VC : Hole at MMC – total Geo Tol 
Calculate Hole RC: Hole at LMC + total Geo Tol

START Identify Thread Type and Size

Calculate total Position = Hole at MMC – Dia Thread

normal

LooseClose
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Determine Hole Diameter Size 
According to  B 18.2.8 – 1999 

STANDARD
n18.5+0.52

n17.5+0.27

n17+0.18

M16

17.5 – 16 = 1.5

Split total 
position 

tolerance

0.6 m for hole
0.9 p for thread

VC = 17.5 - 0.6 = 16.9

RC = 17.77 + 0.6+0.27 = 18.64

FIXED FASTENER 

Position – Fix fastener case when projected tolerance zone is use
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Datum A

DRF

Datum C

Find Min\Max distance
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Datum A

DRF

Datum C

Min

RC

Max

Hole VC = 16.9

Hole RC = 18.64

VC

Find Min\Max distance

21
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Side Plate 
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window

Datum B

Datum A

DRF

Datum C

54321

Next Page
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DRF

321
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DRF

Datum D

Maximum material Boundary profile 

all around  

21

Next Page
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DRF  A|DHole true 

position

Datum D

X - Dis    

Y
-

D
is

Datum A

Maximum material Boundary 

profile all around  



THE END
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How to measure a hole diameter
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What is required to design and manufacture this component

• pin gage

Several methods of measurement

• caliper

• Cmm measurement

• Telescoping Gage Set

On drawing

Example 3
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How to measure a hole diameter
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What is required to design and manufacture this component

Cmm measurement

For a cylinder, a minimum of 6 points is required
3 points in 2 sections

1) circumscribed cylinder

3) AME Related \ Unrelated

cmm results option

2) inscribed cylinder 

4) Average

On drawing

Example 3
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How to measure a hole 

diameter
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What is required to design and manufacture this component

Cmm Average result:
5 measurement points were taken

Diameter
Measurement

Sampling 
number

20.071

20.092

20.093

20.014

20.055n=

20.062

ഥ𝒙
Average

0.033466401

ො𝒔
standard 
deviation

5-1=4D.O.F=n-1

90%Confidence interval
0.1𝛼

0.05ൗ𝛼 2
2.132t( Τ𝛼 2)

Maximum value<µ<Minimum value

20.09390885<µ<20.03009115

𝑝 ҧ𝑥 − 𝑡𝛼
2

Ƹ𝑠

𝑛
< 𝜇 < ҧ𝑥 + 𝑡𝛼

2

Ƹ𝑠

𝑛
= 1 − 𝛼

99%Confidence interval
0.01𝛼

0.005ൗ𝛼 2
4.604t( Τ𝛼 2)

Maximum value<µ<Minimum value

20.13090636<µ<19.99309364

Confidence interval equation

On drawing

20 min
20.02 20.04 20.06 20.08

20.1 max
20.12 20.1419.98

20.130919.993 Average 20.062

20 min
20.02 20.04 20.06 20.08

20.1 max
20.12 20.14

20.09320.03
Average
20.062

riskrisk

19.98

Example 3
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How to measure a Datum 

plane
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What is required to design and manufacture this component

Cmm Average result:
10 measurement points were takenOn drawing

AME – (zero line)Average 0.0331

Median

Mid range

0.0081

0.012

0.0353

0.0124

0.0485

0.0496

0.0457

0.0498

0.059

0.02510

Least squares root𝒙-indicators
0.016830.0331Average
0.017320.029mid-range
0.018190.04Median

0.023150.049

Most 
frequent 

value 

Example 3

Most frequent value 

On  
drawing

(0.049) (0.035)
For 
example

For 
example

Means this



28

How to measure a Datum 

plane
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What is required to design and manufacture this component

Cmm Average result:
10 measurement points were takenOn drawing

2
0

.1
8

2
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.2
1

6(0.049) (0.035)

AME – (zero line)Average 0.0331

For 
example

For 
example

Example 3

On  
drawing

0.0081

0.012

0.0353

0.0124

0.0485

0.0496

0.0457

0.0498

0.059

0.02510

Least squares root𝒙-indicators
0.016830.0331Average
0.017320.029mid-range
0.018190.04Median

0.023150.049

Most 
frequent 

value 

2
0

2
0

Means this


