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GD&T Inspection

Dimensioning

Incorporating and Tolerancing

Standardized Inspection
. . . Engineering Drawing and Related
Wlthln SpatlaIAnaIyzer Do%umenta%ion Pracgtices t

Check Pre-Eval ¥alidator

@ Mane () ASME (19341 00150 (1983
) ASME (20091 (150 (2004)
1502032

[If ar ASKE or 150 optior iz zelected, additional validation iz
done before check eval according to the selection and this iz
alzo indicated in the reports. | | 21

[The choice of MonedaSME S0 does not affect the numernc
results from the GD&T evaluation. [t only controls the AN INTERNATIONAL STANDARD

validation done before ewaluation to determine if the check
can be evaluated)

ggﬁ The American Society of

® Mechanical Engineers
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GD&T Inspection

GD&T “Reqular Inspection”
Alignments Datum Structure Current Position
Check Specific
Computation | Bounding Tol. Zone RMS (root mean square)

Outlier Pts = Part Error | User controls rejection rules

Goals: Pass/Fail at Tolerance | Is the part good and if not..,
how do | fix it?

www.kinematics.com m
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1.

1.

GD&T Inspection

I ———
GD&T Inspection can be Divided into 2 Distinct Steps

Defining the Checks

Building Annotations
o Tolerance Structure

: . : S Ty
- Nominal designation e T Mo

Measurement Process

Data Gathering & Association =& R
. Inspection/ inspect scripting o T ey
- Toolkit or direction Association
- or Measurement Plan (MP)
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GD&T and CAD Import

i ™
Direct CAD Access Settings ﬂ]
: i
Entity Types to Import |
1
Solids AttributesMetadata ]
Surfaces Coordinate Frames 1‘#
Polygonized Surfaczs Flanes i
Annotations 30 Curves f
Vectors Lines r]
Points Circles ]‘,'
Group Name Generzl Curves @
CAD pts i
1
e e T T T I L IO BT L. I L. . J?‘

CE e — [= o i
lie ot e Commt emeent Guey  Geecnps e (D1 S lepess s
S AOTEH B A RrF L a0 »- 2G+F-v niDm W AWIELD &

T 0 () et . =E

New River
Kinematics

Manufacturer Format Version Rohygs Surfaces Annotations
Surfaces
PRC )
{FRC) All Versions J J J
IGES .
(1G5, JES) 51,5253 J J LY
Industry Foundation Classas IFC2x Editions 2, T -
e, Irczie) 3,84 v/ LI RiA
standara STEP AP 203 EI/E2,
(5TR, STEP) AP 214, AP 242 J J 'J
R T Al Versions v NiA N/A
VDATS i ,
oA w1.0&v20 J 4 MIA
VML . )
LT ¥1.0,v22 N N/A NIA
' ‘ Adobe 30 PDF )
'y e All Versinne ", v v,
Adobe
Rhinocermns .
McNeel o s v v N
CATIAVA .
(.MODEL, SESSION, LY, EXF) Upto 425 V4 J v
CATIAVS
{.CATDRAWING, CATPRODUCT, e o o v
> CATPART, .CATSHAPE, CGR)
s CATIAVS
R (30K o013 v v
SolicMWorks
(SLUASM, SLUPR 1) U tn 2014 v o
ACIS (SAT, SAB) Uptovzs 4 w4 NiA
hX Unigraphics v110
\.PRT) ta NK 2.0 J ', J
m
um Upte 100 v vy v
Perazelid "
SIEMENS LX T.X B. XML XMT TXT) Uptovas 4 v WA
folid Edge
LASM, AR, PWD, PSM) V0TS v v
1-DEAS Upto 13 (NX 5)
LIF1, ARC, UNY, PKG) &NX G v v o
Pro/ENGINEZR .
(:b — (ASM, HEU, PRT, JAS, JIPR) Up o Wildfire 3 v v v
«
Creo Elzments/Fro/Parametric v5.01Prol J J J
{.ASM, NEU, .PRT, XAS, JPR) V3. [Parametric)
o Inventor . N
Aulodesk CIPT, JAM) Upto2015 J J \ Ni& )
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GD&T Annotations

SA TreeBar L
a7 A

[ %Instmments
[» 5 Paint Groups
[> 17 Frames
[> # Lines
[» {4 Surfaces
) it = [00120[ATB[C
@ Geometrical Tolerance. 18
@ Geometrical Tolerance. 19
@ Datum 6
@ Geometrical Tolerance 28
@ Geometrical Tolerance. 34
@ Simple Datum.6
@ Simple Datum.8
@ Geometrical Tolerance. 38
@ Geometrical Tolerance. 39
@ Geometrical Tolerance 40
@ Geometrical Tolerance 41
@ Geometrical Tolerance 43
@ Dimension.6
@ Dimension &
@ Dimension 5
@ [Dimension. 14
@ Datum.7
@ Datum.g
@ Geometrical Tolerance 42
@ Dimension.17
@ Geometrical Tolerance 35
@ Dimension.13
@ [Dimension.16

A

New River | www.kinematics.com
Kinematics




GD&T Annotations

(S

-
SA TreeBar L4 B AnnotationGD&T - Geometrical Tolerance.28

a7 A
[ %Instmmerds
[» 5 Paint Groups
[> 17 Frames
[> # Lines
[ l5&'Surfa|:es
a 2* fnnotations

Annotation

| o [0120][A[B]C]

v

Surface Profile

@ Geometrical Tolerance. 18
@ Geometrical Tolerance. 19
@ Datum 6

|® Geometrical Tolerance 28 |
@ Geometrical Tolerance. 34
@ Simple Datum.6

@ Simple Datum.8

@ Geometrical Tolerance. 38
@ Geometrical Tolerance. 39
@ Geometrical Tolerance 40
@ Geometrical Tolerance 41
@ Geometrical Tolerance 43
@ Dimension.6

@ Dimension &

@ Dimension 5

@ [Dimension. 14

@ Datum.7

@ Datum.g

@ Geometrical Tolerance 42
@ Dimension.17

@ Geometrical Tolerance 35
@ Dimension.13

@ [Dimension.16

Inspection

Geometrical Tolerance.28

E} Features
SA Objects
CAD Faces
Is Slot?

1 Face Selected

]

L
H Placement
Extra Text

Ef Datums
# Primary Datums
# Secondary Datums
# Tertiary Datums
E Primary
B Datum 1
Datum
MaterialModifier
E Secondary
B Datum 1
Datum
MaterialModifier
B Tertiary
B Datum 1
Datum
MaterialModifier

MNeMCM

MNeMCM

MNeMCM

E}l Tolerance

Tolerance

OuterTolerance
—

0.0120
0.0060

(Identifier)

[i] [ Update Existing Checks

Save & Close

rl
Kinematics

www.kinematics.com

SA Objects/CAD Face

Datum Assignment

e Tolerance Definition
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GD&T Annotations

SA TreeBar
a7 A

Instruments
Point Groups

I 17 Frames

[ # Lines

[ &'Surfaces

a4 A* hnnotations

@ Geometrical Tolerance. 18
@ Geometrical Tolerance. 19
@ Datum.&

@ Geometrical Tolerance 28
@ Geometrical Tolerance .34
@ Simple Datum. &

@ Simple Datum .8

@ Geometrical Tolerance 38
@ Geometrical Tolerance . 39
@ Geometrical Tolerance 40
@ Geometrical Tolerance 41
@ Geometrical Tolerance 43
@ Dimension. &

@ Dimension. 8

@ Dimension. 9

@ Dimengion.14

@ Datum.7

o=

@ Datum.g

| E——

@ Geometrical Tolerance 42
@ Dimengion. 17
@ Geometrical Tolerance 35
@ Dimengion.13
@ Dimengion. 16

Datum Annotations:

-Name
H Inspection

H leatures

r ™
conromen-s I =

SA Object
CAD Feature 1 Face Selected
Is Slot? |

S/\ Offcet Object

H Placement
H CAD Feature

e . Checks,
S [I] O ;Jr?g ?nenigggﬁsju:&gsuse this.

Kinematics
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Building Annotations

EE]

ope|

sdllysur

B Unitithed - Spatialnabyce
ble Ldt View Lomshuct lInsbument Uueyy Helshonshps Anshse GDBI Senpks Hepods Help

' by
G NIRNH O, RFA- - S008 4 8@ +8-¢ & : LI
SATreelar LB Main ToolBar F @

Color / WCF ToolBar

=
k=]

uoljaa

Instrument Docking Bar ~ Feature Checks

MP Bar Tolerance m

Report Bar ( WCF: AxWORLD ) vl
Datums -Abc
Toolkit )

Form
SA TreeBar
InStrument Control 1 E=E
Instrument Control 2

Orientation

SISA[ELY

|

oda

bLe

Instrument Control 3

'

L:*_ Location
A% ¢ %

N A 20

T Dimension Tolerances ——

® Limit  © Nominal +/-

SAMISHS ILELY|  Inches Nominal _

Set Nom to CAD

BEEE

Repon L Bar [ WCF: ASWORLD Y

Al

New River | www.kinematics.com
Kinematics




GD&T Annotations

Toolkit a x
. ! - [4]
~ Creation Options g
. =
. . . . View
L e
. nnotation view Orientation rear :
" D) CAD Faces E-r
PO - BOSLE-Vv 2@ N A:WORLD ~Creation Options ———————————, 5
- F r ™y a
o View Lis o View -
Front
Obverse Wiews [double-click to change] Feature TYPE
Oblique Top Acd Current © CAD Faces
Bottom SEE’;L:?: -—Edit " SA Objects
= Battom @ 54 Objects (fit to points)
Reverse Reverse Diedete Al
Reset to =
Defaults
Orientation
: |
N

Location

Q% [P |%
N2 0

~ GD&T Dimension Tolerances——

@ Limit O Nominal +/-

Nominal

Set Nom to CAD

BEEE

e CAD Faces vs. SA Objects
SA Objects (Fit to Points)

Al

www.kinematics.com m
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GD&T Annotations

Datum and Datum Target Designations
e (Hold down A-Z to pick a letter)
* Click-point defines leader line anchor point

~ Datums

©10.0125 | AAAB|AC

Toolkit

~ Creation Options

View

Feature Type

Check Pre-Eval ¥alid ator
@ Maone (TVASME (19941 (150 1383

[ ASME [2009) 0150 [2004)

150 2012

(IF arn ASME ar IS0 option iz selected, additional walidation iz
done before check eval according to the selection and thiz iz
alzo indicated in the reportz. |

[The chivice of HureaSMEA SO Jdues rol alfect the rvnienic
rezultz from the GOET ewvaluation. It anly controls the
vallidation durie belure evaluation o delennine i hie chieck,
can be evaluated)

SpatialAnalyzer

Orientation

Location

% P %
N2 0

~ GD&T Dimension Tolerances——

@ Limit O Nominal +/-

Nominal

Set Nom to CAD

BIEEIN

PR

sdiysuonieay e B

Al




GD&T Annotations

Toolkit

Creation Options

Feature Checks Designation:

| - Feature Checks——

a[00120[A[B[C] | Tolerance

Form

o
=3

Orientation

Location

New River | www.kinematics.com
Kinematics °
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GD&T Annotations

Toolkit

Feature Checks Designation:

— Form Checks L.. - |
Datum Independent | - Feature Checks g
Tolerance 2

Datums
— Orientation Checks Fon

- Depend on 1 Datum

e
o
o
=
=
Ex
=]
=
k=]
=

— Location Checks
« Can Include 1-3 Datums
« Can Include 1-2 Tiers

L
4 - HOLE PATTERN

& @0.0200% A |[EW B
@0.0100% | A

New River | www.kinematics.com m
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GD&T Annotations

Toolkit

~ Creation Options

- Dimensional Tolerances
— Datum Independent

?1.5710-1.5830
/ G15750 900000820 ~ GD&T Dimension Toleranves ——
'Llr it € Mominal +/-
Nurmiial
- Required for Material Modifiers nm S
- MMC, LMC
EEII&

New River | www.kinematics.com
Kinematics ®
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Building Annotations Demo

E) Demo 1-NRX Part Oniy building Annotaticnst - Spatalanalyzer l=l= .
Hle ESt View Comstruct lnstument Query PRelstionships Anshysis GD&T Soipts Reports Help

G DIBRB AR 29000 yrETER-v a0 im_

SA Uthenate - SA NS B52 5 S hh )

www.kinematics.com




1.

GD&T Inspection

I ———
GD&T Inspection can be Divided into 2 Distinct Steps

T s

Measurement Process

Data Gathering & Association =& Sy |
. Inspection/ inspect scripting S ey
- Toolkit or direction Association
- or Measurement Plan (MP)

www.kinematics.com m
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Building Feature Checks

SA TreeBar 3 x
4 A

:sj Instrumerrts

[+ 5 Point Groups

i 1% Framica

14 N - Tree Structure

[ A* Annotations
4 [A] Datums

L — Annotations

@B
ot « Tolerance & check definition
&l

i — Datums & Feature Checks

@ Geometrical Tolerance .19 . . .

© Goometrical Tolorance 20 1. Link points to annotations
@ Geometrical Tolerance .34

@ Geometnical Tolerance .38

et SRR PO 2. Point offset & evaluation control

@ Geometrical Tolerance 40 . . . .
® Groneticd Torance 41 3. Contain guided inspection controls
@ Geometrical Tolerance 43

@ [Dimension &

@ [imengion 8

@ [imension 9

& [Dimension. |4

@ Geometrical Tolerance 42

@ Dimengion.17

@ Geometrical Teleranec 35

@ [imension.13

@ [imension. 16

New River | www.kinematics.com
Kinematics ®
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Building Feature Checks

SA TreeBar o
A0 A

b B |nstuments

[+ %F‘Dim Groups

i 17 Frames

[ # Lines

[ '&’ Surfaces

[ A Annotations

4 [A] Datums
@ C (4 meas)
@ B (6 meash
@ E (74 meas)
@ A (6 meas)
@ D (131 meas)

4 F Feature Checks
@ Geometrical Tolerance. 18 (11 meas)
@ Geometrical Tolerance. 19 (153 meas)
@ Geometrical Tolerance 28 (153 meas) ®
@ Geometrical Tolerance .34 (123 meas) ‘iz »
@ Geometrical Tolerance. 38 (& meas)
@ Geometrical Tolerance. 359 (60 meas) 0
@ Geometrical Tolerance 40 (78 meas)
@ Geometrical Tolerance 41 (60 meas)
@ Geometrical Tolerance 43 {4 meas)
@ [Dimension .6 (74 meas)
@ [imension .8 (60 meas)
@ [imension .9 (6 meas)
@ Dimension .14 (131 meas)
@ Geometrical Tolerance 42 (6 meas) (FASS)
@ [Dimension.17 {11 meas)
@ Geometrical Tolerance .35 (188 meas)
@ [Dimension.13 (131 meas)
@ [Dimension .16 (188 meas)

www.kinematics.com




GD&T Inspection

SA TreeBar B o= Toolkit .
aT }\ ~ Instrument Alignment—— g
> B Instrumerits 4
> o Direct Point Association
[+ # Lines
[ @ Surfaces
[» A Annotations
Fl E Datums i E)
erC ¥ Dimension.& =
@B 1‘ Dimension. 8 %_
@E 1‘ Dimension. 9 =S
@A 1‘ Dimension. 14
@D I g,aome?ricall';olerance."lz
imension.
= 1- FEHLM ¥ Geometrical Tolerance. 35
@ Geometr!cal Tolerance 18 y . 3 ¥ Dimension. 13 =
@ Geometrical Tolerance. 19 : : ¥ Dimension. 16 =
@ Geometrical Tolerance. 22 ) z ) ; Alc 2
@ Geometrical Tolerance. 34 - [AlE B
@ Geometrical Tolerance. 38 : [AlE
@ Geometrical Tolerance.39 (Al a
@ Geometrical Tolerance 40 R Ao
@ Geometrical Tolerance 41 R @ <
@ Geometd % = .
@ Dime Associate Points
@ Dime Aszociate Clouds » *
@ Dime Clear Point/Cloud Associations
@ Dime Delete Associated Points/Clouds P
@ Geol I Trap Measurements from an Instrument : ¥ ‘
@ Dime Stop Trapping Measurements
@ Geol Inspection 4
@ Dime Properties
@ Dime Tolerance
Delete
Highlight

¥ Include in Composite Quick Reports
Generate Quick Report

Add to Active SA Report .
Report Options KNEW R‘?‘.’EF www.kinematics.com
iNematics

Change Crder In List 3




GD&T Inspection

SA TreeBar
ar A

i+ § Instruments

[ [T5 Point Groups

[ 17 Frames

[+ # Lines

[ @ Surfaces

[+ 2* Annotations

4 [A] Datums
e
@h
@k
@A
@D

a F Feature Checks
@ Geometrical Tolerance 18
@ Geometrical Tolerance 19
@ Geometrical Tolerance. 28
@ Geometrical Tolerance. 34
@ Geometrical Tolerance. 38
@ Geometrical Tolerance. 35
@ Geometrical Tolerance 40
@ Geometrical Tolerance .41 R
@ Geometrical Tolerance. 43 ‘oo?o
@ Dimension 6
@ Dimension .8
@ Dimension.3
@ Dimension. 14
@ Geometrical Tolerance 42
@ Dimension.17
@ Geometrical Tolerance. 35
@ Dimension.13
@ Dimension.16

®

=~ 2 a
4

&

&

Proceed with inspection design of Datum A [%
(=] . .
Inspection Design Optons Guided Inspection

Save View for Ingpection

.
Create Nominal Peints by clicking on the feature (6 Nom. Pts.) b D e S I g n

Point

Group IDatumA-\nspNDmPts Il:'ﬂlllFW"‘\-‘WSIZ"“‘3"'”':’1‘5i
Name

Narme

Measurement Profile Name d Re h e a rS e
D Enable Inspection Automatic Measurement I
nspect

Inspection Design - Item 4 of 5 [¢€][33] - wﬂ!ﬂ
=

New River | www.kinematics.com
Kinematics




Demo- Basic Fit & Link

- ~
D GD&T with Multigage it - SpatialAnalyzer E‘m

¢ File Edit View Construct Instrument Query Relationships  Analysis  GD&T Scripts  Reports  Help

-l = B - R R -G I NPTRN ORI R R A - il | A WORLD (& .
SA TreeBar Toolkit o
4 A

&> % Instuments: Instrument Alignment

&

1> 12 Frames

-  Lines Measurement Trapping

b@Surfaces

> 2* Annotations u.

> [A] Datums

| ¥ Feature Checks

uonoadsuy L

b

¥ Geometrical Tolerance. 18
¥ Geometrical Tolerance. 19
¥ Geometrical Tolerance, 28
¥ Geometrical Tolerance. 34
¥ Geometrical Tolerance. 38

¥ Geometrical Tolerance. 39
¥ Geometrical Tolerance.40
¥ Geometrical Tolerance. 41
¥ Geometrical Tolerance.43

Database /{E Explorer
A Ultimate - Engineered for Extreme Measures | 5A 2015.04.16 4651 (164 ) |
|

Inches

NewRiver | www.kinematics.com
Kinematics




Check Detalls

Feature Checks come in 3 Categories:

_ Form Checks k- -

~ Feature Checks

Tolerance

Datums

C
Form

Orientation

Location

— Orientation Checks

New River | www.kinematics.com
Kinematics ®
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Flathess E

O L — o

Flatness Evaluation Process within SA:

1.

=L/
Two parallel planes are built bounding the -m--
extents of the data.

N A 2
These planes are allowed to freely rotate to _.

establish the minimum distance between them
while still containing the data. THiS ON THE DRAWIS

MEANS THIS

f 0.25 wide tolerance zonj

_E“"QT =
. ’Fxl_r
The surface must lie between two parallel planes
0.25 apart. The surface must be within the
specified limits of size.

FIG. 6-7 SPECIFYING FLATNESS

New River | www.kinematics.com
Kinematics ®

SpatialAnalyzer

6.4.2.1




Flathess

Standard Inspection (RMS):

SpatialAnalyzer



Flathess E

O L — o

Flatness Evaluation Process W/t.hm SA: |
1. Two parallel planes are built bounding the o
extents of the data.
2. These planes are allowed to freely rotate to 1" 2|20 _.
establish the minimum distance between them
while still containing the data. THIS O THE DRAWING

MEANS THIS

f 0.25 wide tolerance zonj

1 _ET’FT—V
[ 5114.0000 ] BIPASS[10.4549]

The surface must lie between two parallel planes
0.25 apart. The surface must be within the
specified limits of size.

6.4.2.1

FIG. 6-7 SPECIFYING FLATNESS

New River | www.kinematics.com
Kinematics e
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Cylindricty -

O L — o

Orientation

Cylindricity Evaluation Process within SA:

Location

1. Two coaxial cylinders are built bounding the O|% [P %
extents of the data. N A 20

2. The cylinders are allowed to freely rotate to
establish the minimum distance between them THIS ON THE DRAWING /
while still containing the data. @

I 6.4.4.1

MEANS THIS 0.25 wide tolerance zone—l
\/T__z—:T i_f
~ —"%: e e———

The cylindrical surface must lie between two

concentric cylinders, one having a radius 0.25
larger than the other. The surface must be
within the specified limits of size.

FIG. 6-10 SPECIFYING CYLINDRICITY

k)

New River | www.kinematics.com
Kinematics e
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Orientation Checks

Nominal Angle

Datum

SpatialAnalyzer



Surface Profile

Surface Profile Evaluation Process within SA:

An inner and outer tolerance boundary is established

The profile is allowed to rotate based on the datum
constraints to minimize the deviations

3. The extent of the max and min deviation is used to
establish the measured profile deviation

THIS ON THE DRAWING

=L

(a) Bilateral tolerance {b) Unilaternl tolerance
(olos]a] [Sos]A]
[T [
(c) Unilateral tolerance (d) Bilateral tolerance
(outsida) unequal distribution
6.5.1
MEANS THIS

0.8 wide tolerance zone 0.8 wide tolerance zone entirely
equally disposed about the disposed on one side of the
true profile (0.4 each side) true profile, as indicated
Actual proﬂlo; Actual profile
D m pl
0.8 wide tolerance atum plan SA
zone entirely True profile relative
d\sposad on one to datum A

side of the tru
profile, as mdicatad

0.8 wide tolerance zone
unequally disposed on

one side of the true

profile, as indicated

Actual profile

Datum plane A
. ‘\/

© \ (@)
True profile relative to datum A True profile relative to datum A

Actual profile

0.6

FIG. 811 APPLICATION OF PROFILE OF A SURFACE
TOLERANCE TO A BASIC CONTOUR



GD&T Annotations

Toolkit a x
" ! - [4}
- ~ Creation Options =}
Feature Checks Categories: .
gories:
g User Options | = ] Feaf:l:eFType
= — » ~ CAD Faces
Hidden-Paint B4 GDW&T Options ﬂ )
Display ts (fit to peints)
Uncertainty []Uze High Points for Feature Alignment ~Feature Checks ———————————
68.26% Conffidg : i 2 .
o [if checked, 3 high points which also encloze the center of
Sensitivty Samp gravity of the points are used; if unchecked, best-fit geometry Tolerance
Cloud Magriica iz uzed [least squares]) -
Target Compy | Distance Between Checks Use Datums
@) Centroid () ingh ax
Check Pre-Eval Validator . =
o @ Nore () ASME [1994] 150 (1953) CI‘OSS SeCt|On =
2] (1 ASME [2009) (150 [2004) 2
[ tgrore Dista 0150 [2012) C h ecC kS 3
= Reporting Tol 2 g i B
) [If an ASME or 150 option iz selected, additional validation i
frgder ok done before check eval according to the selection and this is
Uncertainty T| alza indicated in the reports. ]
L1
Move Obied) [The chaice of Mone/&5SMEAS0 does nat affect the numeric zo-tate
Geometry Fits results from the GDET evaluation. |t only contrals the ba rt
Fit immediate] walidation dane before evaluation to determine if the check
[: can be evaluated)
| Debugging T ools
F
| = Create Actual Features
[: [ Create Solved Painks
7 } Croxs Section Critena
—— P —
0.0394 Inehes
For checks which split the daka up into cross-gections, this
[Ne— criteria is used to group the data. Points which are within
thiz distance of each other along the primary axis are High
grouped together in the same cross section. | B 2500 | . p A QN nn
— | . ASS(0.0004 Nom to CAD
\ . |




GD&T Annotations

Toolkit 2

Cross Section Checks:

View B -
eature
Single circular elements 5A Objec
0.02 FIM ~ Feature Checks—..
Tolerance

uojaadsu] , sdiysuopEEy o LR e

' Dat A Jatums C
| 2\| alum axis 7 Runout Dat
| . orm
S ) O Cross Section ;
|
J | Rotate CheCk E=E

Orientation

‘ part
%17 0.02 FIM
|

|
|
|
— 7 LW# Applies to portion

of surface indicated
QF——
0.02 FIM

Total Runout /\‘
Surface Check : - - -
U

Rotate X
part —b—— — — ——L Datum axis A

SetMNom to CAD

0.02 wide tolerance
zone applies to
entire (total) surface



Concentricity

Cross Section Checks:

Concentricity
Cross Section
Check

www.kinematics.com m
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GD&T Annotations

Toolkit o
~ Creation Options

Top

Y

&

Feature Type

JiT

‘& Simulation — 1 1 =

Utilit:

Cross Section eSO AR E
C h eCkS ® Meas Profile Parameters L= | LE_O‘_

Geometry Triggered Pts

3
=
o

Iterate this Profle 1 times) ——
s
Make Geometry Crossing Triggers -
Add Planes Add Cylinders Add Spheres
[ Cartesian ] [ Select ] [ Concentric ] [ Select ] [ Select ]
— Crogs Sampling [ Draw In GA Cm_ss Sampling Crozs Sampling
Closest Pt ) Closest Pt Clasest Pt
[ Draw I 54 () Interpolate () Interpolate () Interpolate
Type Sample Name
Flane_Cartesian Interpolate Cartesian ' 0.000000 in
Plane_Cartesian Interpalate Cartesian ¥ 2.000000 in
Plane_Cartesian Interpolate Cartesian ' 4.000000 in
Plane_Cartesian Interpalate Cartesian ¥ 6.000000 in
Flane_Cartesian Interpalate Cartesian ' 8.000000 in
| Flane_Cartesian Interpolate Cartesian v 10.000000 in
= Plane_Cartesian Interpaolate Cartesian v 12.000000 in
Plane_Cartesian Interpolate Cartesian v 14.000000 in
Flane_Cartesian Interpalate Cartesian v 16.000000 in
Plane_Cartesian Interpolate Cartesian ' 18000000 in
Plane_Cartesian Interpolate Cartesian 7" 20000000 in
Output Point Grouping
Group Separately [Append Trigger Mame)
L
i Y
e ] |
HH“KH‘ *—-___\\“““x_h_
i g, | O v
] | |
— ! s [
HH %HHHH\M = om to CAD
el [ |
fie | — |
H“‘hﬁ.t_k:‘a.h
|
e HH"
¥
- | X

New River | www.kinematics.com
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Datum Alignment

| GD&T Datum Alignme

Right- Click Datum Category —

The datums currently selected for alignment are shown below, To configure datums for the alignment,
either select a GDAT Feature Chedk (to use the datums from that chedk), or manually select datums.

® S e I e Ct {(A I i g n V24 ‘You may also return back to automatic datum selection by dicking the "Choose For Me” button.

Primary: A
Secondary: B

Tertary: C

Select Datums Based on a GD&T Feature Check

GDAT Feature Check Name Primary Secondary  Tertiary *
Geometrical Tolerance. 13 € :
Geometrical Tolerance. 19 B i
Geometrical Tolerance. 23 A B C
¥ " I Geometrical Tolerance. 34 A B C
oot Datum Algnment - :
Geometrical Tolerance. 40 D T,
) ’ ; . 11l )
& set of datums has sutomatically been chosen. To proceed with alignment using |
these datums, click OK. Yau may also dick the "Let M2 Choose™ buttan ta manually
select the datums. Manually Select Datums
Primary: A Datum Name Selection
C Tertiary
Secondary: B B Secondary
HE
Tertiary: € A Primary
o
l [ Prompt for Additional Objects to Move .
I:‘ Prompt for Additional Objects to Mowe
| LetMe Choose... | | ok || cancel |
o) [
[ — o

www.kinematics.com




Building Feature Checks

e Cylinder Evaluation Method
e Probe Compensation

Datum
MName: &
# Associated Measurements: 17
Measured Indirectly
Wiew
Mo Wiew Set
Clear Switch To
Cloud Thinning
IJ¢e Global Defaults
Settings
Norminal Pts 9\
Toggle Highlight
Measurement Trapping & Advancing
Desired Measurement Count n ‘/ \e
Save & Close

New River | www.kinematics.com
Kinematics




Datum Alignment

Datums and Degrees of Freedom
e Geometry Type is the Key

New River | www.kinematics.com
Kinematics ®
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Datum Alignment

~ Datums

The number of datums specified and the
feature type selected controls the degrees
of freedom for the check:

e SA Objects/CAD Face
e SA Offset object

GD&T Datum - B

SA Objact

CaD Feature 1 Face Selected
Is Slot? =

Sh Offset Object

Placement
CAD lNeature

e :

BIPIIL] T iiwotatars wheh ise .
__ S

SpatialAnalyzer



Demo- Basic Fit & Link

r 8
a Demo3_OffsetObjects.xit - SpatialAnalyzer @E‘g

: File Edit View Construct Instrument Query Relationships Analysis  GD&T  Scripts  Reports  Help

SNBSS A  Rr A0 0 | - BOSE- Y 2@, Il A:WIORLD &)L

SA TreeBar ax

A A ) ]
[+ & Instruments ~ Creation Options
b'%Poimeups

[ 17, Frames

[ & Planes

i @ Surfaces

Top

Feature Type

~ Feature Checks
Datums

Form

Ol —o

Orientation

Location
% ¢ %
N\ A 20
i‘ T nlension'[uleranca—:
- ® Limit  © Nominal +/-

Database /=1 Explorer \lo 'na\m

SA Ultimate - Engineered for Extrerne Measures SA 201504 16 4651 (x64 ) | Inches
\

www.kinematics.com




Building Feature Checks

S5A TreeBar
40 A
[ g Inetrumente
i = Point Groups

[ T, Frames

I / Lines

[ %’ Surfaces

[+ A Aonotations

4 [A] Datums
@C
@ R
®E
e A
@l

a F Feature Checks
@ Geometrical Tolerance. 18
@ Geometrical Tolermnce 19
@ Leometrical |olerance. 28
@ Geometrical Tolerance 34
@ Geometrical Tolerance 38
@ Geometrical Tolerance 3%
@ Geometrical Tolerance 40
@ Geometrical Tolerance 41
@ Genmetrical Taleranece 43
® Dimengion &
@ Dimension .8
@ [imension 9
@ [imension .14
@ Geometrical Telerance 42
@ [imension 17
@ Leometrical |olerance. 3
@ [imension .13
@ [imension .16

o x

Feature Check

Mame: Geometrical Tolerance. 19

# Agsociated Measwrements: 153

Wiew

Wiew iz Set for Check

[ Set ][ Clear]

[ Switch Ta |

Claud Thinning
|Jse Global Defaults

Seftingz

Mominal Pts

Measurement Trapping & Advancing

Desired Measurement Count

Dratum Alignment
Enable D aturn Alignment

Un-check for manual alignment

Toggle Highlight

Cylinder Evaluation tethod
@ Choose for me [Sutomatic]

() Full Cylinder Ewal
[Fit meas. to cyl)
Auto: »=10 ptz

() Trans-&wis Center Pos. Meas.
(2.3 SMA resting on halg]
Auta: 1 pt

Enable Pin Mest Detect & Camnp
[used when offset] » offset2
and at least 3 Meas )

[] Enable Actual Diameter Override
Walue .

(") Center and Surface Axis Meas.

[e.0. SMR on hale w/spacer)
Auto: 2 pts

(") Center & Diarn. at Mom. Direction

[e.g. 3 or more meas, projected
ta naminal plane]
Auto: 3-9 pts

Cylinder Type: HOLE
Setto HOLE

n
Save & Close

Cancel

New River
Kinematics

www.kinematics.com

Inspection Controls

Evaluation Method




Building Feature Checks

e Cylinder Evaluation Method

Mame: Geometrical Tolerance. 19
# Azzociated Measurements: 153
Wiew
Wiew iz Set for Check

[ Sal Slagr sk T ]

Cylinder Evaluation Method

@ Chooze for e [Autarnatic] (71 Center and Surface Axis Meas.
" [e.g. SMB on hole w/spacer]
(1 Full Cylinder Eval Sl 25

[Fit measz. to oyl ]
Auto: =10 pts

71 Trang-Axiz Center Poz. Meaz.

(") Center & Diam. at Mom. Direction
[e.0. 3 or more meas. projected
to naminal plane]

4 '[;ﬁaS-lMth resting on hole] Fuice 23 gl
V' | Enable Fin Mest Detect arp winder | ppe:
[¥] Enable Pin Mest D &C Cylinder T HOLE
[uzed whenh offzet] > affzet? Set to HOLE

and at leazt 3 Measz. ]

[] Enable Actual Diameter Override SetloElh
" alue .

Autes 1 pt Auta: - pts
Enable Pin Nest Detect & Comp Cylinder Type: HOLE
[used when offset] > offzet2
and at least 3 Meag.) EchlobilLE
Set ta PIM

[ Enable &ctual Diameter Overide

Walue i

New River | www.kinematics.com
Kinematics




Building Feature Checks

e Cylinder Evaluation Method

Feature Check

Mame: Geometrical Tolerance. 19
# Azzociated Measurements: 153
Wiew
Wiew iz Set for Check

[ Sal Slagr sk T ]

Cylinder Evaluation Method

@ Chooze for e [Autarnatic]

(71 Full Cylinder E vl
[Fit measz. to oyl ]

(71 Center and Surface Axis Meas.
[e.g. SMB on hole w/spacer]
Auka: 2 pe

Auto: »=10 pts
() Tranz-fxis Center Pos. Meas.

[e.g. SMA resting on hole]
Ao 1 pt

Enable Pin Mest Detect & Comp
[uzed whenh offzet] > affzet?
and at leazt 3 Measz. ]

[] Enable Actual Diameter Override

() Center & Diam. at Mom. Direction
[e.0. 3 or more meas. projected
to naminal plane]

Auto: 3-9 pts
Cylinder Type: HOLE
Set to HOLE

www.kinematics.com

|
I
!

Auta: 1 pt

Enable Pin Mest Detect & Comp
[used when offset] > offzet2
and at least 3 Meag.)

[ Enable &ctual Diameter Overide

i I |
in
Save & Close

Aubo: 5-3 pls

Cylinder Type: HOLE
Setto HOLE




Building Feature Checks

Feature Check

e Cylinder Evaluation Method

Mame: Geometrical Tolerance. 19
# Azzociated Measurements: 153
Wiew
Wiew iz Set for Check

[ Sal Slagr sk T ]

New River
Kinematics

Cylinder Evaluation Method
@ Chooze for e [Autarnatic]

(71 Full Cylinder E vl
[Fit measz. to oyl ]

(71 Center and Surface Axis Meas.
[e.g. SMB on hole w/spacer]
Altka: 2 ps

Auto: »=10 pts
() Tranz-fxis Center Pos. Meas.

[e.g. SMA resting on hole]
Ao 1 pt

(") Center & Diam. at Mom. Direction
[e.0. 3 or more meas. projected
to naminal plane]

Auta: 3-9 pts

Enable Pin Mest Detect & Comp
[uzed whenh offzet] > affzet?
and at leazt 3 Measz. ]

Enable Actual Diameter Override

Cylinder Type: HOLE
Set to HOLE

www.kinematics.com

|
I
!

Auta: 1 pt

Enable Pin Mest Detect & Comp
[used when offset] > offzet2
and at least 3 Meag.)

Enable Actual Diameter Override

i I |
in
Save & Close

Aubo: 5-3 pls

Cylinder Type: HOLE
Setto HOLE




Building Feature Checks

e Cylinder Evaluation Method

Feature Check

Mame: Geometrical Tolerance. 19
# Azzociated Measurements: 153
Wiew
Wiew iz Set for Check

[ Sal Slagr sk T ]

Cylinder Evaluation Method

@ Chooze for e [Autarnatic]

(71 Full Cylinder E vl
[Fit measz. to oyl ]
Auta: »= 10 ptz

() Tranz-Axis Center Pos. Meas.
[e.q. S5kF resting on hole]
At 1 pt

Enable Pin Mest Detect & Comp
[uzed whenh offzet] > affzet?
and at leazt 3 Measz. ]

Enable Actual Diameter Override

(71 Center and Surface Axis Meas.
[e.. SMR on hole w/spacer)
Auto: 2 pe

(") Center & Diam. at Mom. Direction
[e.0. 3 or more meas. projected
to naminal plane]

Auto: 3-9 pts
Cylinder Type: HOLE
Set to HOLE

www.kinematics.com

|
I
!

Auta: 1 pt

Enable Pin Mest Detect & Comp
[used when offset] > offzet2
and at least 3 Meag.)

Enable Actual Diameter Override

i I |
in
Save & Close

Aubo: 5-3 pls

Cylinder Type: HOLE
Setto HOLE




Composite True Position

Composite Checks: ¢ 20.0100 ABC
[0 730.0050 [A

Feature Checks

Tolerance
Datums -Abc

Form

Orientation

Location

v ES

B Set MNom to CAD

New River | www.kinematics.com
Kinematics ®

SpatialAnalyzer




GD&T Inspection

Query Relationships  Analysis | GD&T = Scripts Reports Help

o $ @ . MR v | Show GD&T Annotation Toolbar
Make GD&T Feature Check From Selected CAD Annotations F
Make GD&T Feature Checks From ALL CAD Annotations

Automatic Point Association

Make Annotation For GD&T Feature Check

rInspecIiQn Auto Filter - Settings ﬂw Make Annotation For MRE Feature Check
Make MRK Feature Check from Hole
Faue OfMsels
Feature Inspection Auto Filter
Surface Offeet  0.£35 Millimzters Ecge Offeat  0.635 Millimetars Evaluate all Eeature Checks
g.; E] 35
r . ™
Surface Offeet Direction| Clowd Thinning ﬂ . . .
e Proximity Filter
Additional True Positicn Poi Preferred Mode
[ Include points within (") Mo Thinning (Use ALL Ponts)
uputtins © Rardomly Thi e Based on Initial
[ Fefrce Max B per i | (@) Use Every Nth Point AI .
ighment
- IncrementBy 5
E Cloud Thinning Options...
“ Limnits

Min Num Pts 100
Max¢ Mum Ptz 20000

I [T Me 1 imits

@ [ ok || cancel

"' =

New River | www.kinematics.com
Kinematics




GD&T Inspection

Query  Relationships  Analysis | GD&T = Scripts Reports  Help

!T! $ @ . MR v | Show GD&T Annotation Toolbar
Make GD&T Feature Check From Selected CAD Annotations
. . . . Make GD&T Feature Checks From ALL CAD Annotations
Auto m at I C PO I nt ASSOC I at I O n Make Annotation For GD&T Datum

Make Annotation For GD&T Feature Check

Make Annotation For MRK Feature Check

Make MRK Feature Check from Hole

Feature Inspection Auto Filter

It Evaluate all Feature Checks

New River | www.kinematics.com
Kinematics




GD&T Inspection

Query  Relationships

i B DP @

Analysis

J"'E“

Automatic Point Association

e

Inspection Auto Filter - Settings

S

Face Offsels

Surface Offeet  0.€35 Millimzters Ecge Offeat  0.635

2 :

Surface Offset Direction @ Both () Positve only () Negative only

Millimetars

GD&T  Scripts

Reports  Help

Show GD&T Annotation Toolbar

!

Make GD&T Feature Check From Selected CAD Annotations
Make GD&T Feature Checks From ALL CAD Annotations
Make Annotation For GD&T Datumn

Make Annotation For GD&T Feature Check

Make Annotation For NRK Feature Check

Make NRK Feature Check from Hole

Feature Inspection Auto Filter

Evaluate all Feature Checks

Additional True Position Point Detecton

[ Include points within cyinder axis proximity

Output Limits

D Fafarce Max Pis per Face in Output

=0.0130 [AlB|C

L Cloud Thinning Options... | [ Create Cloud for each Catum/Check [ oK

] [ Cancel

New River
Kinematics

@ | @0.0130 [AIB| C]

[ =0.0130 [ A|B| C]|

% | »0.0130 [ A[B|C|

www.kinematics.com

[« 1=0.0130 | AlB| C]




Reporting

Report Bar { WCF: AzWORLD )

SA TreeBar n =
4 A
> R Instruments
» 5 Paint Groups
» 12 Frames
» # Lines
» @ Surfaces
» A Annotations
4 [A] Datums
@C
@b
@E
@A
@l
4 J Feature Checks
@ Geometrical Tolerance.18
@ Geometrical Tolerance 15
@ Geometrical Tolerance.28
@ Geometrical Tolerance. 34

0 GEDITIFJ_'._I e e e 0

@ Geoms Associate Points

@ Geome Associate Clouds

@ Geome Clear Point/Cloud Associations
@ G?Dmf Delete Aszociated Points/Clouds
@ Dimen

@ Timen Trap Measurements from an Instrument
@ Dimen Stop Trapping Measuremnents
@ Dimen Inspection

& Geom:

@ Dimen Properties

@ Geome Tolerance

@ Dimen Delete

@ Dimen

Highlight

v Include in Compaosite Quick Reports
Generate Quick Report
Add to Active SA Report
Report Options

Change Order In List
-

fEJ
ICs

[

| Geometrical Tolerance.41 (60 meas) (PASS)

B x
1 .0020B CHECK PASSED0.0004 Geometrical Tolerance.41 (60 meas)
GD&T Perpendicularity
Geometrical Toleran
Measured Deviation 0.0004| Distance Out of Tolerance 0.0000
Datum Alignment Results
Tx Tz Rx Ry Rz| |-
Fit Transform 0.0004 0.5502 0.2372] 01105 -0.0157| -0.0002 i
Datums
Tolerance Primary| Secondary| Tertiary|
0.002000 B
Fit Residuals Max| 0.0002
Fit Residuals Avg 0.0001
Fit Residuals StdDey| 0.0001
Feature Summary
Measured Deviation]  0.0004] Distance Qut of Tolerance] 0.0000]
Plane
MNominal
X Y z
Origin| 4.7244 47244 04921
Mormal| 00000 1.0000{ 0.0000
Actual
X z
Crigin| 4.7969 527331 0.8104
Mormal|  0.0001 1.0000{ 0.0000
Actual Data
X Y Z|  Offset
ASFM_39 Measurements1::SFM_39_| 4 2875 4. 8425 06237 01181
Meas1 PT785
ASFM_39 Measurements1::SFM_39 | 4.2867 4.8425| 0.6222) 01131
Meas1 PT786
ASFM_39 Measurements1::SFM_39_| 4 2861 48425 06138 011831
Meas1 P787
AZSFM_39 Measurements1::SFM_39 | 4.2895 4.8424| 06093 01181
Meas1 P78
ASFM_39 Measurements1::SFM_39_| 4 3066 48424 05963 01181
Meas1 P789
AZSFM_39 Measurements1::SFM_39 | 4.3218 4.8423| 05935 01181
Meas1 P790
ASFM_39 Measurements1::SFM_39 | 43832 48423 05884 01131
Meas1 P791
AZSFM_39_Measurements1::SFM_39_| 4.4568 4.8423 05929 01181
Meas1 PT792
ASFM_39 Measurements1::SFM_39 | 4.4988 4.8424] 05971 0.1
Meas1 P793 A
ASFM 30 Maasuremente!-SFM 30 | 4 ROAY 4 R424] 0 RNARAR] N0 1181
L1}
5 X




Summary Table

Fit Transform
Datum Statistics

Details Table

Point Deviations

Reporting

Kin|

Report Bar { WCF: A:WORLD )

[

<
-
[

®)

Geometrical Tolerance.34 (123 meas) (FAIL)

Tolerance. 34 Meas1 PGS9
AzGeometrical
lerance.34_Measurements1::Geometrical
Tolerance. 34 Meas1 PE90
AzGeometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P31
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P32
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 PB93
Az:Geometrical
lerance.34_Measurements1::Geometrical

Tolerance.34 Meas1 PE34
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P35
AzGeometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 PG96
Az:Geometrical
lerance.34_Measurements1::Geometrical

Tolerance .34 Meas1 PG37
Az:Geometrical

lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 PG98
AzGeometrical
lerance.34_Measurements1::Geometrical

Tolerance. 34 Meas1 P699
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P700
AzGeometrical
lerance.34_Measurements1::Geometrical
Tolerance. 34 Meas1 P701
AzGeometrical
lerance.34_Measurements1::Geometrical

Tolerance.34 Meas1 P702
Az:Geometrical

lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P703
Az:Geometrical
lerance.34_Measurements1::Geometrical

Tolerance.34 Meas1 P704
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P705
Az:Geometrical
lerance.34_Measurements1::Geometrical
Tolerance.34 Meas1 P706

AzGeometrical
daranman W _Mancuraman: ted --Dnanmntrinal

0.5042

0.5082

0.5138

0.5243

0.5247

0.5291

0.5322

0.5358

0.5337

0.5350

0.5330

0.5322

0.531

0.5296

0.5295

0.5284

0.5281

0.5418

5.5402

5.5468

55632

5.5641

5.5637

58671

5.5724

5.5844

5.5962

5.6002

5.5974

5.5955

5.5919

55922

5.5940

5.5980

55991

5.6072

2.3619

2.3508

2.3380

2.3127]

2.3106

2.2996

2.2586

2.2651

2.2464

2.2366

2.2343

22335

2.2320

2.2249

2.2185

2.2050

2.2005

2.1669

01181

0.1181

01181

01181

01181

01181

01181

01181

01181

01181

01181

01181

0.1181

01181

01181

01181

01181

01181

0.0004

0.0029

0.0038

0.0040

0.0017

0.0001

0.0017

0.0014

0.0013

0.0010

0.0012

0.0014

0.0002

0.0014

0.0019

0.0020

0.0008

-0.0001

0.0008

-0.0007

-0.0007

-0.0005

-0.0006

-0.0007

<

m

m




Reporting

Report Bar { WCF: A:WORLD )
Vectors for Visualization: - Tolerance 34 Meas' PG59
* A:Geometrical| 0.5042
S o fe A . t A2 lerance.34_Measurements1::Geometrical
) ecific Alienmen - Tolerance.34 Meas1 P690
p g 57’ AzGeometrical| 0.5082
. ’ llerance 34_Measurements1::Geometrical
g DOF U nderStandlng — Tolerance.34 Meas1 P63
i=] & Ac:Geometrical| 05138
GD&T Datum Alignment
Selected Datums
The datums currently selected for alignment are shown below. To configure datums for the alignment,
either select a GD&T Feature Check (to use the datums from that chedk), or manually select datums.
You may also return back to automatic datum selection by dicking the "Choose For Me™ button.
Primary: A
Secondary: B
L3 L FY =
Tertiary: C b
& +
Select Datums Based on a GD&T Feature Check +
&
. . - L
GD&T Feature Check Mame Primary Secondary Tertiary = @
Geometrical Tolerance, 18 & - +
Geometrical Tolerance, 19 B &
Geometrical Tolerance. 28 A B o
Geometrical Tolerance, 34 A B o)
Geometrical Tolerance. 39 C
Geometrical Tolerance. 40 D It
Gl alll B
Manually Select Datums
Datum Mame Selection
Fc Tertiary
B Secondary
Oe
E A Primary
Oo
[ Prompt for Additional Objects to Move
_

5.5402

5.5468

55632

2.3619

2.3508

2.3380

01181

0.1181

01181

0.0004

0.0029

0.0038

0.0040

0.0017

0.0001

0.0017

0.0014

0.0013

0.0010

0.0012

0.0014

0.0002

0.0014

0.0019

0.0020

0.0008

-0.0001

0.0008

-0.0007

-0.0007

-0.0005

-0.0006

-0.0007

m




B AzSAReportl =

SA TreeBar
ar A

i+ § Instruments

i+ 75 Poirt Growups

[ 17 Frames

[+ # Lines

[ @ Surfaces

[» 2 Annotations

4 [A] Datums
e
@h
@k
@A
@D

a F Feature Checks
@ Geometrical Tolerance 18
@ Geometrical Tolerance 19
@ Geometrical Tolerance .28
@ Geometrical Tolerance. 34
@ Geometrical Tolerance. 38
@ Geometrical Tolerance. 35
@ Geometrical Tolerance 40
@ Geometrical Tolerance .41
@ Geometrical Tolerance. 43
@ Dimension 6
@ Dimension .8
@ Dimension.3
@ Dimension. 14
@ Geometrical Tolerance 42
@ Dimension.17
@ Geometrical Tolerance. 35
@ Dimension.13
@ Dimension.16

Reporting

File Edit Vew

a2 N (2@ Q) 8, (7)) (2

7| AxSAReport1
File Edit View

=N e >

sl ) (& QAR (5] I |2

@1575

o 0050/AlE/C| [SHEGKIFATEDIO0Z0800]

| = |.0040| [CHECK PASSED|0.0C g

New River
Kinematics

~qnt0.0020
19690 ") o2 INCOMPLETE

ween Check
Dim 9
Measurements are needed for the feature(s)
w Unable to create GD&T feature object(s)

El [
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Reporting

SA TreeBar 4
ar A
i+ § Instruments
[ [T5 Point Groups
[ 17 Frames
[+ # Lines
[ @ Surfaces
[» 2 Annotations
4 [A] Datums
@
@h
@E
@ A
@D
a F Feature Checks
@ Geometrical Tolerance 18
@ Geometrical Tolerance 19
@ Geometrical Tolerance .28
@ Geometrical Tolerance. 34
@ Geometrical Tolerance. 38
@ Geometrical Tolerance. 35
@ Geometrical Tolerance 40
@ Geometrical Tolerance 41 MH
@ Geometrical Tolerance 43 )
@ Dimension 6
@ Dimension .8
@ Dimension.3
@ Dimension. 14
@ Geometrical Tolerance 42

Callout Page Properties

Collection: '[ﬁ\

Mame: Callout 1

igwpaint

Fllosk [FlLock Al

[ Recall ‘Warking Frame
Wizible Layers

Leader TH Callout Visibility Control 2]

Wi

@ Dimension.17

@ Geometrical Tolerance. 35 \1@\\ e 54 toyy e[S Border T Store Cument Visibily
@ Dimension.13 D

L Add a new Layer _]

@ Dimension. 16 [ Divi

o

\ Layer
Show anly this layer when callout is activated

[ Update curent Layer ]

. Callout: Callout 1-izibility1
New River | www.kinematics.com
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Evaluations Tools

User Options |£|
Hidden-Foint Bar Database | Machine Corfiguration I Security | A ion
Display I Urits | Analysis | Reporting

,
GD&T Options

[T use High Points for Feature Alignment

[if checked, 3 high points which also enclose the center of

aravity of the points are uzed; if unchecked, best-fit geometry \‘
iz uzed [least squares]) 1
-
Distance Between Checks Use 1
@ Centroid () Min/May i
e dd *if
Check Pre-E val Yalidator @ " i an)
@ None () ASME [1934) () 150 [1983) i En!;
©) ASME [2003)  ©) 150 (2004) | [sible fotal . )
e N
[If ar ASME or IS0 aption is selected, additional validation iz I
done befare check eval according to the selection and this is egrees -
alzo indicated in the reports.] (]
ob units =
[The choice of None/&SME1SD does not affect the numeric 1

results from the GDET evaluation. |t only controls the i
validation dohe before evaluation to determing if the check
can be evaluated)

strument uren it is moved.

ech to set g'.)tions first)
[ Create &ctual Features

[ Create Solved Paints
Cross Section Criteria

1.0000 Millimeters

For checks which split the data up into cross-sections, this
critenia is used to group the data. Puoints which are within
thiz distance of each other along the primary axiz are
grouped together in the same cross gection.

o) Com )

Apply Help

www.kinematics.com
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