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,רונן קומריאן
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1) What is GD&T and advantage
2) design and manufacture component 

* Coordinate dimension VC gd&t
* measurement Hole methods (cmm, gage)
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international Drawing language, Applied drawings to describe a mechanical parts. 
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GD&T – international Drawing language

• Rules: rule #1, rule #2…
• Settings: Assembly, Part, feature, datum, DRF…
• Tools: dimensions, shape, orientation, location…

∅



1What is GD&T 
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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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GD&T – Advantages

• Functional design

• Design by limits

• Maximum match between 

components.

• The ability to calculate tolerance stuck 

easily and systematically

• Process repeatability.

• Reduction of product disqualifications

• Shorter production duration.

• Reduce costs.



What is GD&T 
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Engine example

Engine body

cylinder

Engine head

crank shaft

carburettor

connecting rod
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Coordinate Dimension Drawing

Notes:
General Tolerance ±0.2

General Angle Tolerance ±1°

Questions

1) which option is the correct measure?
2) What is the reported measurement?  
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Assuming that the hole location measured 
is relative to the surface:

cylinder Means this
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Coordinate Dimension Drawing

Notes:
General Tolerance ±0.2

General Angle Tolerance ±1°
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𝒃𝒂𝒔𝒆 𝒍𝒊𝒏𝒆

Questions

1) which option is the correct measure?
2) What is the reported measurement?  

Assuming that the surface is measured relative to the hole :

Means thiscylinder
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GD&T Drawing Means this

Notes:
General Tolerance ±0.2

General Angle Tolerance ±1°

DRF

Datum A

Datum B

7
.5

9

Un-Related AME
Position Tolerance Zone

cylinder

∅



Set 3D design and Allocated tolerance method 
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Definedset the physical 3D 
model

Are the parts rigid or non-rigid?

are the assembly static or 
dynamic?

Allocated tolerance method
3D design

Re/Defined parts Size + size tolerance

NoYes

Save and 
configure

End

No

start

defined a manufacturing
technology for each part

define the measurement
technologyfor each part

Re/Defined geometric tolerance 

made a balance between the measure 
tolerance and the geometric tolerance

Yes

Set the production quantities
Do 

RFS\RMB\ \MMC\MMB\LMC\LMB
are defined

Is the tolerance 
linear / non linear

Is the tolerance One / two 
dimensional

3

4

5

6

Set manufacturing

1

2

8

9

11

12

13

14

15

16 17

0

Do the 
3D design 

Correct

7

Define a tolerance stack 
target.

10

Do the 
3D design 

Correct



start

end

A

B

A – hole length
B – hole pos
C - hole dia
D - pin dia
E - road length
F – road pos
G – road dia
H – crank shaft pin dia
I – crank shaft pin pos
J – crank shaft pin length
K – crank shaft bearing dia
L – bearing inside dia
M – bearing outside dia
N – house bearing dia
O– house bearing pos
P – house length
Q – house profile
R – sleeve thickness
S – sleeve profile
T – head length
U – sleeve profile

C

F

E

G H I

J

K L M N

P

R
T

D

Q

S
U

O

GD&T Tolerance stuck

# = Nominal 
Size 0.23 mm

Min Dis  = 0.02

#

Each equal tol = 21 elements / 0.21 nom size =`0.01 mm

(-)

(+)



GD&T Tolerance stuck
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RULE NUMBER 1

MINIMUMMAXIMUMMOVE T0

(+) min(+)(+) max(+)RIGHAT
→

(-) max(-)(-) min(-)LEFT


A

B C

(-)

(+)

∅
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Define Position tolerance by SD
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1. Target: 0.02 
position diameter 
circle

2. 1000 points of 
normal 
distribution.

3. standard deviation 
0.0035

X coordinate

Y
 c

o
o

rd
in

at
e

Results

Manufacturing by SD
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Define tolerance by SD
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Manufacturing by SD

Create X-axis 
coordinates

Create Y-axis 
coordinates

Create radius, 
diameter, area
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Define tolerance by SD
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Manufacturing by SD

Create loop
If the coordinate is in the 
circle or no and a count that

plot
Circle, points

print
Number of points that inside the circle
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Tolerance stuck – SD 0.0035, radius 0.01 mm
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Manufacturing by SD

radius 0.01 mm

0.04

most 
point
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Tolerance stuck – SD 0.005, radius 0.01 mm
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Manufacturing by SD

radius 0.01 mm

0.05

most 
point
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Tolerance stuck – SD 0.01, radius 0.01 mm
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Manufacturing by SD

radius 0.01 mm

0.07

most 
point



What is required to design and manufacture this component
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ON DRAWING

Datum A

Datum B

Datum C

Geometric Dimensioning & TolerancingExample 3
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MEANS THIS

0.1 PROFILE

TOL ZONE

First Datum Plane. 
D.O.F - Z,u,v

Second Datum Plane.
(Perpendicular to Datum A)

D.O.F –Y,w

Third Datum Plane.
(Perpendicular  to Datum A 

and Datum B)

D.O.F - X

D.O.F

X

Y

0.1 PROFILE

TOL ZONE

0.04 PROFILE

TOL ZONE

Z

0.02 

ANGULARITY

TOL ZONE

0.2 PROFILE

TOL ZONE

0.05 

PARALLELISM

TOL ZONE

What is required to design and manufacture this component

Example 3
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MEANS THIS

What is required to design and manufacture this component

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

• 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

σ𝑖=1
𝑛 𝑥𝑖 − ෤𝑥 2

𝑛

0.0081

0.012

0.0353

0.0124

0.0485

0.0496

0.0457

0.0498

0.059

0.02510

Least squares root෥𝒙-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
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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

2
0

.1
8

2
0

.2
1

6(0.049) (0.035)

AME – (zero line)Average 0.0331

For 
example

For 
example

Example 3

On  
drawing

σ𝑖=1
𝑛 𝑥𝑖 − ෤𝑥 2

𝑛

0.0081

0.012

0.0353

0.0124

0.0485

0.0496

0.0457

0.0498

0.059

0.02510

Least squares root෥𝒙-indicators
0.016830.0331Average

0.017320.029mid-range

0.018190.04Median

0.023150.049

Most 
frequent 

value 

2
0

2
0

Means this



THE END
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