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QIF PMI Report

QIF PMI Report (QPR) generates a spreadsheet from a QIF file and reports the
Semantic PMI

PMI is the information that specifies dimensions, geometric tolerances, and datums
defined by the QIF MBD

A visual presentation of the PMl is created from the semantic definition
Measurements and QPids are also reported
QPR has been tested with QIF 2.0, 2.1, and 3.0 files

QPR does NOT consider the Graphical PMI in a QIF file



Running QPR

M QIF PMI Report (QPR) 2.0

File Websites Help
Status

Ready to process: nist_ctc_85_asmel_ap242.gif (1114 Kb)

Opening QIF file

QIF 2.8.8 | MBDVidia 28621.2.2185.27 | ASME | INCH | 2821-86-89T12:18

QIF tags not supported: DatumTargetIds FeatureNominalPairs

Saving Spreadsheet to: C:h...\QIF\Parts\NIST\nist_ctc_85_ asmel_ap242-QPR.xlsx
Opening Spreadsheet: nist _ctc 85 asmel ap242-QPR.x1sx

NIST

 Generate Spreadsheet Natisnal Institute of
i Standards and Technology

U.5. Department of Commaerce

File menu — single or
directories of QIF files
can be selected

Status tab — output
messages



Examples

- The following slides show specific examples of Semantic PMl in a
worksheet generated from a QIF file

. The relationship between information the QIF file, Example Model,
and worksheet is shown

- The Semantic PMI example is based on QIF 2.1



Example Model — DMSC QIF Strut
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Example QPR Worksheet
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25
26

27
28

A

E C D E

FileMame, Date, Version

|C:\Users\lipman\[:locuments\QIF\s‘trut.qif 2017-04-20 20:32 QIF 2.1.0

App, Standard, Units

FeatureNominal Types

MBDVidia, Pro/ENGINEER  ASME-Y14.5-2009 INCH
{10t Circle Ciraﬁmrc Cone ConicalSegment C\rlinder C\rlindricalSegment gne OpposiEParallelPlanes Pl_ane ToroidalSegment

Element (id)
Diameter (3267, 3266
Diameter (3270, 3269
Diameter (3273, 3272
Diameter (3276, 3275
Diameter (3279, 3278)
DistanceBetween (5213, 5212)
DistanceBetween (5238, 5237)

e |e |umm |

Length (3683, 3638)

Datum (3252)

Datum (3254)

Datum (3263)
DatumReferenceFrame (3303)
DatumReferenceFrame (3323)

DatumReferenceFrame (3333)

Flatness (3243)

Perpendicularity (3337)

Position (3305)

Position (3312)
Position (3325)

Paosition (3332)

PMI Mame FeatureNominal Saved View
?.260 +.003 AE_DRIVEN_DIMO Cylinder 4963 5-DATUMS B6A-FRONT 7-CHARACTERISTICS
@.255+ .003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS BA-FRONT 7-CHARACTERISTICS
@.160 £ .002 AE_DRIVEN_DIM2 Cylinder 4377 B6C-BACK 7-CHARACTERISTICS
3X 0.254£.002 AE_DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
3X 0.248 £.002 AE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS
T6.4) REF_DIMENSION_8& (2) CircularArc 5005 5120 0-OVERALL 6A-FRONT
7 REF_DIMENSION_16 (1) CylindricalSegment4988 0-OVERALL 6B-RIGHT
(1) Plane 5231
Ls) REF_DIMENSION_10 CylindricalSegment 5218  0-OVERALL 6A-FRONT
C Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK
Plane 4975 3-DATUMS BA-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS

B Cylinder 4963 5-DATUMS BA-FRONT 6C-BACK
AlB@ | c®
AlB M)
A
= | .005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACTERISTICS

W

|

[A]
?.260 + .003 GDT_37 Cylinder 4363 5-DATUMS BA-FRONT 7-CHARACTERISTICS
1 ].005]a

W

|

[B]
@.160 + 002 GDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
& | 0.010|a]ed) | c®@
& |0.005|A|BM | cM DT a1 Cylinder 4953 6C-BACK 7-CHARACTERISTICS
@.255+.003 GDT_38 Cylinder 4367 5-DATUMS BA-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M

W

|

[c]
& | @.005 |A | B @ | c @ GOT_42 Cylinder 4361 6C-BACK 7-CHARACTERISTICS

Rows

1 — File name, File date, QIF
version

2 — Application that generated
the QIF file, PMI Standards, Units

3 — Types of FeatureNominals
found in the QIF file



Example QPR Worksheet

ra
L

24

23
2q

A

B

|FiIeName, Date, Version

App, Standard, Units
FeatureMominal Types

VMEDVidia, Pro/EMGINEER

&

ASME-Y14.5-2009

D

=||::\Users\lipman\[:locuments\QlF\s‘trut.qif 2017-04-20 20:32  QIF 2.1.0
INCH
10) Circle CircularArc Cone ConicalSegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment

Element (id)
Diameter (3267, 3266
Diameter (3270, 3269
Diameter (3273, 3272
Diameter (3276, 3275
Diameter (3279, 3278)
DistanceBetween (5213, 5212)
DistanceBetween (5238, 5237)

e |e |umm |

Length (3683, 3638)

Datum (3252)

Datum (3254)

Datum (3263)
DatumReferenceFrame (3303)
DatumReferenceFrame (3323)

DatumReferenceFrame (3333)

Flatness (3243)

Perpendicularity (3337)

Position (3305)

Position (3312)
Position (3325)

Paosition (3332)

PMI
260 +.003

255 +.003
160 +.002

X 0.254 +.002

X 0.248 +.002
N6.4)

17

Mus)

Tt

SEIOIEO)
\ | B (W)

h,

- | .005

W

|

[A]

.260 +.003

| .005 | A

W

|

[B]

.160 + .002
|@.010 |A|B M) | COD
| ©.005 | A|B M | C M)

.255 +.003
| @.010 | A | B (W)

W

|

[€]

| ¢.005 | A |B®) | c @

Name
AE_DRIVEN_DIMO
AE_DRIVEN_DIM1
AE_DRIVEN_DIM2
AE_DRIVEN_DIM3
AE_DRIVEN_DIM4
REF_DIMEMSION_8
REF_DIMEMSION_16

REF_DIMENSION_10

GDT 35

GDT 37

GDT 40

GODT 41
GDT 38

GDT 42

FeatureNominal
Cylinder 4963
Cylinder 4367
Cylinder 4377
(3) Cylinder 4959 4982 4983
(3) Cylinder 4961 5134 5135
(2) CircularArc 5005 5120
(1) CylindricalSegment 4988
(1) Plane 5231
CylindricalSegment 5218

Cylinder 4367
Plane 4975
Cylinder 4963

Plane 4975
Cylinder 4363

Cylinder 4377

Cylinder 4959
Cylinder 4367

Cylinder 4361

Saved View
5-DATUMS GA-FROMNT 7-CHARACTERISTICS
5-DATUMS BA-FROMT 7-CHARACTERISTICS
6C-BACK  7-CHARACTERISTICS
6C-BACK 7-CHARACTERISTICS
G6C-BACK 7-CHARACTERISTICS
0-OVERALL BA-FRONT
0-OVERALL BB-RIGHT
0-OVERALL BA-FRONT
5-DATUMS
3-DATUMS
S-DATUMS

B6A-FRONT
BA-FRONT
B6A-FRONT

6C-BACK
6B-RIGHT 6C-BACK 7-CHARACTERISTICS
6C-BACK

5-DATUMS BB-RIGHT 7-CHARACTERISTICS

5-DATUMS 6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS
5-DATUMS 6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

Columns

A — Dimension, datum, datum
reference frame, geometric
tolerance and ‘id’ for each
element. Second dimension ‘id’ is
for dimension tolerance.



Example QPR Worksheet

A E € D E
1 |FiIeName, Date, Version |C:\Users\lipman\[:locuments\ IF\strut.qif 2017-04-20 20:32 QIF 2.1.0
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ A§ME-Y14.5-2009 INCH
3 |FeatureMominal Types (10) Circle CircularArc Cone CpnicalSsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) @.260 + .003 LE_DRIVEN_DIMO Cylinder 4963 5-DATUMS B6A-FRONT 7-CHARACTERISTICS COl u m n s
7 |Diameter (3270, 3269) @.255+ 003 LE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS BA-FRONT 7-CHARACTERISTICS
& |Diameter (3273, 3272) @.160 £.002 LE_DRIVEN_DIM2 Cylinder 4977 B6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X @.254+.002 LE_DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
10 |Diameter (3279, 3278) 3X 0.248 +.002 LE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS
11 | DistanceBetween (5213, 5212) | 16.4) EF_DIMENSION & {2) CircularArc 5005 5120 0-OVERALL 6A-FRONT
DistanceBetween (5238, 5237) | [.7) EF_DIMENSION_16 (1) CylindricalSegment 49838 0-OVERALL 6B-RIGHT
12 (1) Plane 5231
13 |Length (3689, 3688) Ls) EF_DIMENSION_10 CylindricalSegment5218  0-OVERALL 6A-FRONT
14
15 |Datum (3252) C Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK B —VISU8| presentatlon Of
16 | Datum (3254) A Plane 4975 3-DATUMS BA-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS 3
17 |Datum (3263) B Cylinder 4963 5-DATUMS GBA-FRONT 6C-BACK semantic PMI constructed from
18 the element (column A) and
19 |DatumReferenceframe (3303)| A | B (M) | C (M) association to other elements
20 |DatumReferenceFrame (3323)) A | B @
21 DatumReferenceFrame (3335)] A through a FeatureNominal
22
Flatness (3243) = | .005 EDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACTERISTICS
W
|
23 [A]
Perpendicularity (3337) @.260 + 003 DT 37 Cylinder 4363 5-DATUMS BA-FRONT 7-CHARACTERISTICS
1 ].005]a
K
|
24 [B]
Position (3305) @.160 + 002 hDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 |Position (3312) @ |0.005|A|BM | cM 0T a1 Cylinder 4959 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255+ 003 DT 38 Cylinder 4367 5-DATUMS BA-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
K
|
27 [cl

28 |Paosition (3332) & |ooos|ale®|cM §oT 42 cylinder 4961 6C-BACK 7-CHARACTERISTICS




Example QPR Worksheet

3
4
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12
13
14
15
16
17
18
19
20
21
22

23

24

25
26

27
28

A

1 |FiIeName, Date, Version

2 |App, Standard, Units

FeatureMominal Types

MBDVidia, Pro/ENGINEER
(10) Circle CircularArc Cone

B C
|C:\Users\lipman\[:locumentJ\QIF\strut.qif

2017-
MSME-Y14.5-2009 I

D
-20 20032 QIF 2.1.0

H

Conicalsegment Cylinfler CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment

Element (id)
Diameter (3267, 3266
Diameter (3270, 3269
Diameter (3273, 3272
Diameter (3276, 3275
Diameter (3279, 3278)
DistanceBetween (5213, 5212)
DistanceBetween (5238, 5237)

e |e |umm |

Length (3683, 3638)

Datum (3252)

Datum (3254)

Datum (3263)
DatumReferenceFrame (3303)
DatumReferenceFrame (3323)

DatumReferenceFrame (3333)

Flatness (3243)

Perpendicularity (3337)

Position (3305)

Position (3312)
Position (3325)

Paosition (3332)

PMI
©.260 +.003
0.255 +.003
©.160 £.002

3X .254 £.002
3X 0.248 £.002
T6.4)
(&)
Ls)

C

AlBM)|c®
AlB M)

A

= | .005
W
|
[A]
©.260 +.003
1 ].005]a
W
|
[B]
©.160 + .002
& | 0.010|a]ed) | c®@
& | 0.005 | A|BM | C®)
©.255 +.003
@ | 0.010 | A B M
W
|
[c]
@ | p.005| a8 M | cM

Name
AE_DRIVEN_DIMO
AE_DRIVEN_DIM1
AE_DRIVEN_DIM2
AE_DRIVEN_DIM3
AE_DRIVEN_DIM4
REF_DIMEMSION_8
REF_DIMEMSION_16

REF_DIMENSION_10

GDT 35

GDT 37

GDT 40

GODT 41
GDT 38

GDT 42

FeatureNominal
Cylinder 4963
Cylinder 4967
Cylinder 4977
3) Cylinder 4959 4982 4983
3) Cylinder 4961 5134 5135
2) Circulararc 5005 5120
1) CylindricalSegment 4988
1) Plane 5231
CylindricalSegment 5218

Cylinder 4967
Plane 4975
Cylinder 4963

Plane 4975

Cylinder 4963

Cylinder 4977

Cylinder 4959
Cylinder 4967

Cylinder 4961

5-DATUMS
5-DATUMS

Saved View
GA-FRONT 7-CHARACTERISTICS
6A-FRONT 7-CHARACTERISTICS

B6C-BACK 7-CHARACTERISTICS
B6C-BACK 7-CHARACTERISTICS
6C-BACK 7-CHARACTERISTICS

0-OVERALL
0-OVERALL

0-OVERALL

5-DATUMS

3-DATUMS
5-DATUMS

5-DATUMS

5-DATUMS

6A-FRONT
6B-RIGHT

B6A-FRONT

BA-FRONT

BA-FRONT
B6A-FRONT

6C-BACK
6B-RIGHT 6C-BACK 7-CHARACTERISTICS
6C-BACK

B6B-RIGHT 7-CHARACTERISTICS

B6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

5-DATUMS

B6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

Columns

C — Element Name



10

Example QPR Worksheet

A

B C

1 |FiIeName, Date, Version

D

|C:\Users\lipman\[:locuments\QIF\s‘trut.qif 2017§04-20 20:32 QIF 2.1.0

2 |App, Standard, Units
3 |FeatureMominal Types
4

MBDVidia, Pro/ENGINEER ~ ASME-¥14.5-2009
(10) Circle CircularArc Cone Conicalsegment Cyl

CH
der CylindricalSegment Line

DppositeParallelPlanes Plane ToroidalSegment

Element (id)
Diameter (3267, 3266
Diameter (3270, 3269
Diameter (3273, 3272
Diameter (3276, 3275
10 |Diameter (3279, 3278)

[T=J == R = R ]
e e e

12

13 |Length (3683, 3688)
14

15 |Datum (3252)

16 | Datum (3254)

17 | Datum (3263)

18

22
Flatness (3243)

23
Perpendicularity (3337)

24
Position (3305)
23
26 |Position (3312)
Position (3325)

27
28 |Position (3332)

11 |DistanceBetween (5213, 5212)
DistanceBetween (5238, 5237)

19 |DatumReferenceFrame (3303)
20 |DatumReferenceFrame (3323)
21 |DatumReferenceFrame (3333)

PMI Name
©.260  .003 AE_DRIVEN_DIMO
@.255 +.003 AE_DRIVEN_DIM1
?.160 .002 AE_DRIVEN_DIM2
3X 0.254 1 .002 AE_DRIVEN_DIM3
3X 0.248 £ .002 AE_DRIVEN_DIM4
"6.4) REF_DIMENSION_8
(% REF_DIMENSION_1§
M1.5) REF_DIMENSION_1d}
C
A
B
AlB@ | c®
AlB M)

A
= | .005 GDT_35
~
|
[A]
@.260 +.003 GDT_37
1 ].005]a
7
|
[B]
©.160 +.002 GDT_40

& | 0.010|a]ed) | c®@
& |0.005|A|BM | cM DT a1
©.255 +.003 GDT_38
@ | p.010 | A| B0
W
|
[c]
@ | po05|a|BM) | cM GDT 42

FeatureNominal
Cylinder 4963
Cylinder 4367
Cylinder 4377
(3) Cylinder 4959 4982 4983
(3) Cylinder 4961 5134 5135
(2) CircularArc 5005 5120
(1) CylindricalSegment 4988
(1) Plane 5231
CylindricalSegment 5218

Cylinder 4367
Plane 4975
Cylinder 4963

Plane 4975
Cylinder 4363

Cylinder 4377

Cylinder 4959
Cylinder 4367

Cylinder 4361

Saved View

-DATUMS  GA-FRONT 7-CHARACTERISTICS
-DATUMS  6A-FRONT 7-CHARACTERISTICS
C-BACK 7-CHARACTERISTICS

C-BACK 7-CHARACTERISTICS

C-BACK 7-CHARACTERISTICS

-OVERALL B6A-FRONT

-OVERALL 6B-RIGHT

-OVERALL 6A-FRONT

-DATUMS  B6A-FRONT 6C-BACK

-DATUMS 6A-FRONT BB-RIGHT 6C-BACK 7-CHARACTERISTICS
-DATUMS  B8A-FRONT 6C-BACK

-DATUMS  6B-RIGHT 7-CHARACTERISTICS

-DATUMS  6A-FRONT 7-CHARACTERISTICS

C-BACK 7-CHARACTERISTICS

C-BACK 7-CHARACTERISTICS
-DATUMS  6A-FRONT 7-CHARACTERISTICS

C-BACK 7-CHARACTERISTICS

Columns

D — FeatureNominals types and
ids, where sometimes there are
multiple FeatureNominals per
Element



11

Example QPR Worksheet

A

B

1 |FiIeName, Date, Version

&

|C:\Users\lipman\[:locuments\QIF\s‘trut.qif

2 |App, Standard, Units
3 |FeatureMominal Types
4

MBDVidia, Pro/ENGINEER

ASME-Y14.5-2009

D

2017-04-20 20:32  QIF 2.1.0
INCH

(10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Lin

CppositeParallelPlanes Plane ToroidalSegment

5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) @.260 + .003 AE_DRIVEN_DIMO Cylinder 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) @.255+ 003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2 Cylinder 4977 6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X @.254+.002 AE_DRIVEN_DIM3 (3) Cylinder 4959 4982 4983 | 6C-BACK 7-CHARACTERISTICS
10 |Diameter (3279, 3278) 3X 0.248 +.002 AE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135 | 6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) '{6.4} REF_DIMEMSION_8 (2) CircularArc 5005 5120 0-OVERALL 6A-FRONT
DistanceBetween (5238, 5237) [.7) REF_DIMENSION_16 (1} Cylindricalsegment4988| 0-OVERALL 6B-RIGHT
12 (1) Plane 5231
13 |Length (3689, 3688) Ls) REF_DIMENSION_10 CylindricalSegment 5218 | 0-OVERALL 6A-FRONT
14
15 |Datum (3252) C Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK
16 | Datum (3254) A Plane 4975 3-DATUMS 6A-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 | Datum (3263) B Cylinder 4963 3-DATUMS 6A-FRONT 6C-BACK
18
19 |DatumReferenceframe (3303) A |B (M) | C (M)
20 |DatumReferenceFrame (3323) A | B @
21 |DatumReferenceframe (3333) A
22
Flatness (3243) = | .005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACTERISTICS
W
|
23 [A]
Perpendicularity (3337) @.260 + 003 GDT_37 Cylinder 4363 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
1 ].005]a
K
|
24 [B]
Position (3305) @.160 + 002 GDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 |Position (3312) & |0.005|A|BM | cM DT a1 Cylinder 4953 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255+ 003 GDT_38 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
K
|
27 [C]
28 |Position (3332) & | poos|A|B @ | C @ GOT_42 Cylinder 4361 6C-BACK 7-CHARACTERISTICS

Columns

E — Saved Views



PMI Examples

The following examples of semantic PMI show:

1. A PMI example from the strut model and how it appears in the worksheet
(column B)

2. How IDs in the QIF file relate to each other

3. How IDs in the resulting QPR worksheet (columns A and D) and relate to
the QIF file

4. The semantic information in the QIF file and how it is used to create the
visual presentation (column B) of the Semantic PMI

Reminder: at no time is the Graphical PMI in the QIF file considered



[ [ . =)
Diameter Dimension 1 20 000
——Pc004] \
A B | c | D P E 005 | A
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 .
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH
3 |FeatureNominal Types (10] Circle CircularArc Cone ConicalSegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment [PC_002]
4
5 Element (id) P — ] M FeatureMominal Saved View
6 |Diameter (3267, 3266) MRIVEN_DIMO Cylinder 4963 5-DATUMS GA-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) @.255+ 003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2 Cylinder 4977 6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X @.254+.002 AE_DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
10 |Diameter (3279, 3278) 3X 0.248 +.002 AE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) (6.4) REF_DIMENSION_8& (2) CircularArc 5005 5120 0-OVERALL 6A-FRONT
DistanceBetween (5238, 5237) [.7) REF_DIMENSION_16 (1) CylindricalSegment4988 0-OVERALL 6B-RIGHT
12 | (1) Plane 5231
13 |Length (3689, 3688) Ls) REF_DIMENSION_10 CylindricalSegment 5218  0-OVERALL 6A-FRONT
14 |
15 |Datum (3252) C Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK
16 |Datum (3254) A Plane 4975 3-DATUMS 6A-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 |Datum (3263) B Cylinder 4963 53-DATUMS 6A-FRONT 6C-BACK
18
19 |DatumReferenceFrame (3303) A | B ™ | c (M)
20 |DatumReferenceFrame (3323) A |B @
21 |DatumReferenceFrame (3335) A
22 |
Flatness (3243) = | .005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACTERISTICS
W
|
23 | [A]
Perpendicularity (3337) @.260 + 003 GDT_37 Cylinder 4363 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
1l l.o0s|a
K
|
24| [B]
Position (3305) @.160 + 002 GDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 |Position (3312) & |0.005|A|BM | cM DT a1 Cylinder 4959 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255+ 003 GDT_38 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
K
|
27 | [c]
28 |Position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS




[ ] [ ] [ ] e
Diameter Dimension o {7260 003]
A B | c | D P E ‘ 005 ‘ A
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 .
2 |App, Standard, Units MBDVidia, Pro/ENGINEER  ASME-Y14.5-2009  INCH
3: FeatureMominal Types (10] Circle CircularArc Cone ConicalSegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment [PC_002]
4
5 ~Element (id) e PMI Mame ——  EeatuceNominal saved View
E_DiametEr(BZG?IBZGEn] | | r.?).zsox.ooa": AE_DRIVEN_DIMO qflinnierd‘BE'B 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) 0.255 +.003 AE_DRIVEN_DIM1  Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) ©.160 +.002 AE_DRIVEN_DIM2  Cylinder 4977 6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X 0.254 +.002 AE_DRIVEN_DIM3 (3] Cylinder 4959 49824983  6C-BACK 7-CHARACTERISTICS
10 | Diameter (3279, 3275) 3X 0.248 +.002 AE_DRIVEN_DIM4 (3] Cylinder 496151345135  6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) (6.4) REF_DIMENSION_& (2) CircularArc 50055120  0-OVERALL 6A-FRONT
| DistanceBetween (5238, 5237) .7) REF_DIMENSION_16 (1) CylindricalSegment 4988 0-OVERALL 6B-RIGHT
12 (1) Plane 5231
13 |Length (3689, 3688) T1.5) REF_DIMENSION_10 CylindricalSegment 5218  0-OVERALL 6A-FRONT
14 —
15 | Datum (3252) c cylinder 4967 s-paTums 6a-FRONT 6cp| <DiameterCharacteristicDefinition id="[3266[>
16 | Datum (3254) A Plane 4975 5-DATUMS 6A-FRONT 6B-R! <Tolerance:
17 |Datum (3263) B Cylinder 4963 5-DATUMS BA-FRONT 6C-B <MaxValue decimalPlaces="3">»8.,003</MaxValue>
18| |<DiameterCharacteristicNominal ic='|325?|‘:~ <MinValue decimalPlaces="3">-8,003</Minvalue>
l9/pay  <Attributes n-="3"> ) L <DefinedAsLimit>false</DefinedAsLimit>
;?_E:: <Attr%but25tr 5 -_:=“Dccurrencepraba}fl;lfty_ v lues Low" /> </Tolerance>
27| <AttributeStr ’:-“-:=“J'-'leas.lrllremsantT?al“ value="CMM"/> </DiameterCharacteristicDefinition>
I Fat <AttributeStr name="CAMC" value="No"/> S 6B-RIGHT 7-CHARA
</Attributes: i . — :
<CharacteristicDefinitionId /CharacteristicDefinitionId» <CylinderFeatureNominal id-'[4963]>
- ¢<FeatureNominalIds n="1"% <MName>Nominal 4963</Name:
I perl <1d{a063}/1d> S BA- <FeatureDefinitionId:»4962</FeatureDefinitionId:
</FeaturelominalIds> <EntityInternallds n="3">
<Name>AE_DRIVEN DIMO</Name> <1d>122</Id>
" <KeyCharacteristic» <Id>127</1d>
“pos <Designator:»9</Designator:> 7-cHA 4:_[‘1}3252“1‘1}
25 </KeyCharacteristic> </EntitylInternallds>
36 |Pas <AMIs:
|poy <AxisPoint»B @ 0.89</AxisPoint:
<Direction»® @ 1</Direction:
<fAxis»
- [L] </CylinderFeaturelominal »
28 | position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Relating QIF CharacteristicNominal (diameter dimension) to
CharacteristicDefinition (tolerance) and FeatureNomi

A 4

».260-+.003
— " [PC-004]

inder)

A B | c | D P E ‘ 005 ‘ A
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 .
2 |App, Standard, Units MBDVidia, Pro/ENGINEER  ASME-Y14.5-2009  INCH
3: FeatureMominal Types (10] Circle CircularArc Cone ConicalSegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment [PC_002]
4
5 i {id) e PMI Mame ——  EeatuceNominal saved View
6 DiametEr (325?' 3266) | | 0.260 + .003'|< AE_DRIVEN_DIMO Ch,flinnler 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) 0.255 +.003 AE_DRIVEN_DIM1  Cylinder 4967 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) ©.160 £.002 AE_DRIVEN_DIM2  Cylinder 4977 6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X 0.254 £ .002 AE_DRIVEN_DIM3 (3] Cylinder 4959 49824983  6C-BACK 7-CHARACTERISTICS
10 | Diameter (3279, 3278) 3X 0.248+.002 AE_DRIVEN_DIM4 (3] Cylinder 496151345135 6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) (6.4) REF_DIMENSION_8 (2) CircularArc50055120  0-OVERALL 6A-FRONT
DistanceBetween {5238, 5237) [[.7) REF_DIMENSION_16 (1) CylindricalSegment 4988 0-OVERALL 6B-RIGHT
12| {1) Plane 5231
13 | Length (3689, 3688) 1.5 REF_DIMENSION_10 CylindricalSegment5218  0-OVERALL 6A-FRONT
14
15 | Datum (3252) c Cylinder 4967 s DATUMS 6A-FRONT 6cpl <DiameterCharacteristicDefinition id="|3266[ >
16:Datum (3254) A Plane 4975 5-DATUMS 6A-FRONT 6B-R! <Tolerance:
17 | Datum (3263) B Cylinder 4963 5-DATUMS BA-FRONT 6C-B <MaxValue decimalPlaces="3">8,003</MaxValue>
18| |<DiameterCharacteristicNominal ic- '|325?|‘ b <MinValue decimalPlaces="3"+»28,003</Minvalue>
Pt <Attributes n="3"> ) o <DefinedAsLimit>false</PEfinedasLimit>
;?_E:: <Attr%but25tr ’f-“-::=“Dccurrenceprabalﬁul}TF}r_ values Low" /> </Tolerance>
2] <Attr%butEStr names= “J'-'leas.lrlwem:_antTll:Iml“ value="CMM" /> 2 /DiameterChar {eticDefinition®
I Fat <AttributeStr name="CAMC" value="No"/> S BB.RIGHT 7-CH
</Attributes:»
<CharacteristicDefinitionId pefinitionId> <CylinderFeatureliominal c-|4963]">
- ¢<FeatureNominalIds n="1"% <MName>Nominal 4963</Name:
I perl <Id /Id> S BA- <FeatureDefinitionId: 2</FeatureDefinitionId:
</FeatureN®minallds> <EntityInter s n="3"
<Name>AE_DRIVEN DIM@< »>122</1d>
" <KeyCharacteristic» <Id>127</1d>
“pos <Designator:»9</Designator:> 7-cHA 4:_[‘1}3252“1‘1}
25 </KeyCharacteristic> </EntitylInternallds>
26 |Poy| <TargetValue decimzlPlaces="2">0.26</TargetValue> 7-CHA <Axls>
Pasl S BA- <AxisPoint»B @ 0.89</AxisPoint:
<Direction»>® @ 1</Direction:
W <fAxis»
- [L] </CylinderFeaturelominal »
28 | position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Relating QIF ‘ids’ to worksheet

A 4

».260+.003
" [PC-004]

~9.083</Minvalue:

A | B | c | D P E ‘ CHJES‘!\
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 .
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-¥14.5-2009  INCH
3: FeatureMominal Types (10] Circle CircularArc Cone ConicalSegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment [PC_002]
4
5 ~Elament [id) — PMI _Name——  EeatureNominal Saved View
6 |Diametpr (3267 3266) | m.zmt.ooa'ﬁ AE _DRIVEN DIMO  Cylinder 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 326%) ©.255 £ .003 AE DRIVEN DIM1  Cylinder 4867 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3§73, 3270) ©.160 £ .002 AE_DRIVEN_DIM2  Cylinder 4577 6C-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 327 3X 0.254 +.002 AE_DRIVEN_DIM3  (3) Cylindle 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
10 |Diameter (3279, 3278 3X248 +.002 AE DRIVEN DIM4  (3) Cyliffder\i961 51345135  6C-BACK  7-CHARACTERISTICS
11 | DistanceBetwedy (521%, 5212) 76.4) REF DIMENSION & (2} CirfularAdc 50055120  0-OVERALL 6A-FRONT
' DistanceBetween 238,5237) '(.?} _DIMENSION_16 (1) G4lindricalSegment 4988 0-OVERALL 6B-RIGHT
12| ne 5231
13 |Length (3689, 3688) T1.5) REF_DIMENSION_10/CylindricalSegme VERALL 6A-FRONT
14
15 | Datum (3252) cylinder 4967 5-DATUMS GA-FRONT 6c-p| <D1lameterCharac Tstd it 4
16:Datum (3254) A Plane 4975 5-DATUMS 6A-FRONT 6B-R! <Tolerance:
17 | Datum (3263) B Cylinder 4963 DATUMS 6A-FRONT 6C-B <MaxValue decimalPlaces="3">»0 ,803</MaxValue:>
18| |<DiameterCharacteristigomingixa=-3267[> <MinValue decimalPlaces="3"
I Dat <Attribut?5 n="3 ) o <DefinedasLimit>false</PEfinedasLimit>
E?E: <Attr%bute.tr name="0ccu renceprabaﬁlllty alues Low" /> .<fTolerancE> . -
22— {Attr':!.bu Str name= ,,MEESE',J Em-Er'ItTEID].“ alue="CMM ,l'lr> {_I,lr[}lameterchar 15t1c[}e-f-_1n1t10n>
R <Attrib ="CAMC" \value="No"/> < SBRIGHT 7.Cn
</Attribute :
<CharacterjsticDefinitionId raracte pefinitionId: el
23 <FeatureNgminallds n="1">
I perl <Id 3 S BA- 2</FeatureDefinitionId:
< /Featurefll
<Name>AE_DRIVEN DIM@< »>122</1d>
" <KeyCharacteristic» <Id>127</1d>
“pos <Designator:»9</Designator:> 7-cHA <¥d>3252<f1d>
25 </KeyCharacteristic> </EntitylInternallds>
26 Pos <TargetValue decimzlPlaces="2"»0.26</TargetValue> 7-CHA <Axls>
Pos < fDiameterCharacteristiciNominal: S 6A- <AxisPoint>@ @ ©.09</AxisPoint>
<Direction:® @ 1</Direction:
W </Axis>
- [g </CylinderFeaturelominal »
28 | position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Constructing PMI from semantic vaIues/

A 4

».260+.003
" [PC-004]

A B | c | D P E ‘ 005 ‘ A
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 .
2 |App, Standard, Units MEBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2008  INCH
B:FeatureNominalTypes (10] Circle CircularArc Cone ConicalSegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment [PC_002]
4
5 ~Element (id) e PMI Mame ——  EeatuceNominal saved View
6 |Diametpr (3267 3266) 260 +.003 < AE_DRIVEN DIMO  Cylinder 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3268) 5 +.003 AED ~ linder 4867 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3973, 327p) .160+ .002 AE_DRIVEN_DIM2  Cylinda 6C-BACK  7-CHARACTERISTICS
9 |Diameter (3276, 327 3X @.254 £ .002 AE_DRIVEN_DIM2  (3) Cylinglel 4959 458 6C-BACK  7-CHARACTERISTICS
10 | Diameter (3229, 3278 3248 + .002 AE_DRIVEN DIM4  (3) Cylifder\1961 5134 5135 ACK  7-CHARACTERISTICS
11 | DistanceBetwedq (521%, 52)4) 76.4) REF DIMENSION 8 (2) CirfularAdc 50055120  0-OVERRLL 6A-FRONT
| DistanceBetweeny52 37) '(.?} _DIMENSION_16 (1) G4lindricalSegment 4988 0-OVERALN 6B-RIGHT
12 ne 5231
13 Length (3689, 36) T1.5) REF_DIMENSION_10/CylindricalSegme VERALL DR-FRONT
14
15 | Datum (3252) cylinder 4967 5-DATUMS GA-FRONT BosliDiameterCharac Tstd it ===$13266[ >
16 | Datum (3254) A Plane 4975 5-DATUMS 6A-FRONT
17 | Datygm (3263 B Cylinder 4963 DATUMS 6A-FRONT 0,803« MaxValue:>
18| [KkDiameterfharacteristigNominaI=—=-¥{3267| > “o.003} /Minvalue>
I Dat <Att'"1b”t‘_55 n="3/> - L o <De-F1nedA5L1mit>false éfinedasLimit>
;?_E:: <Attr%butetr 5 -_:=“D N renceprabalﬁul}ﬂ:}r_ alue="Low" /> </Tolerance>
2] <Attr%bu estr ’:-“-:=“J'-'lea . EmentT::Iml“ value="CHM" /> </DiametercChar isticDefinition:
ot <AttribyteStr name="CAMC"\|\value="No"/> < SBRIGHT 7.Cn
</Attributes: .
<CharacteristicDefinitionId{3206f¢characteristivpefinitionId> el
23 <FeatureNgminallds n="1">
Iper <Id /Id> S BA- 2</FeatureDefinitionId:
</FeatureN®minallds> <EntityInter ="3%
<Name>AE_DRIVEN DIM@</Names »>122</1d>
" <KeyCharacteristic» <Id>127</1d>
T pod <Designator:»9</Designator:> 7-cHA 4:_[‘1}3252“1‘1}
25 </KeyCharacteristic> </EntitylInternallds>
26 |Pos <TargetValue decimalPlaces="2"p0.26<} Targetvalue> 7-CHA <Ax1s>
Pos ¢ /DiameterCharacteristicNominal: S 6A- <AxisPoint>@ @ ©.09</AxisPoint>
<Direction»>® @ 1</Direction:
W </Axis>
- [L] </CylinderFeaturelominal »
28 | position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Associating Saved Views to PMI o

A 4

».260+.003 \
" [PC-004]

A B | B | D P

FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0

| .005|A
[PC-002]

16 |Datum (3254)
17 |Datum (3263)
18| |<DiameterCharacteristicNomin

-

Cylinder 4363

19 |Dat <Attributes n="3"»
=il Dat <AttributeStr name="OccurrenceProbability"” value="Low" />
;;D“ <AttributeStr name="MeasurementTool" wvalue="CHMM"/>
R <Attributestr name="CAMC" value="No"/>
</Attributes:
<CharacteristicDefinitionId>3266</CharacteristicDefinitionId:
23| <FeatureNominallds n="1"»
Per <Id>4963</Id>
</FeatureNominalIds>

<Mame>AE_DRIVEN DIM®</Mame:
<KeyCharacteristic»

24
pod <Designator:»9</Designator:> 7-CHARACTERISTICS
25 </KeyCharacteristic»
26 |Pos decimalPlaces 7-CHARACTERISTICS
Pos|

=

|
27 Ic]

28 | Position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 BC-BACK 7-CHARACTERISTICS

1

2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH

3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSe nt Line OppositeParallelPlanes Plane ToroidalSegment

4

5 =Element (id) P — ] M FeatureMominal Saved View

6 |Diameter (3267 3266) | @.260 + .OOBI': AE_DRIVEN_DIMO  Cylinder 4363 6A-FRONT 7-CHARACTERISTICS

7 |Diameter (3270, 3269) @.255+ 003 AE_DRIVEN_DIM1  Cylinder 4967 5-DATUMS 6A-FRONT 7-CHARACTERISTICS

8 |Diameter (3073, 3272) @.160 £.002 AE_DRIVEN_DIM2  Cylinder 4977 6C-BACK 7-CHARACTERISTICS

9 |Diameter (32y6, 3275) 3X @.254+.002 AE_DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BA 7-CHARACTERISTICS

10 |Diameter (3279, 3278) 3X 0.248 +.002 AE_DRIVEN_DIM4 (3] Cylinder 4961 5134 5135  6C-BACK\ 7-CHARACTERISTICS

11 |DistanceBetwedq (5213, 5212) (6.4) REF_DIMENSION_8& (2) CircularArc 5005 5120 0-OVERALL \GA-FRONT
DistanceBetween\5238, 5237) [.7) REF_DIMENSION_16 (1) CylindricalSegment4988 0-OVERALL 6BRIGHT

12 | (1) Plane 5231

13 | Length (3689, 3688) REF_DIMEMSIOM_10 CylindricalSegment 5218 0-OVERALL 6A-FRONT

14 |

15 |Datum (3252) Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK

Plane 4975 3-DATUMS BA-FRONT B6B-RIGHT 6C-BACK 7-C|
3-DATUMS B6A-FRONT 6C-BACK

T 7-CHARACTERISTICS

5 6A-FRONT 7-CHARACTERISTICS

5 6A-FRONT 7-CHARACTERISTICS

<SavedView 1d="36 = 'S-DATUMS"|»
<AnnotationVisibleIds n="8">
<Id»3254</Id>
<Id»3263</Id>
<Id»3252</Id>
<Id»3338</Id>
<Id»3244</Id>
-;‘ SId»
<Id»3270</Id>
<Id»3326</Id>
<fAnnotationVisibleIds:
<Cameralds n="1"»
<Id»3670</Id>
</Cameralds:
</SavedView:
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Distance Between

A B C D E
1 |FileName, Date, Version |C:\Users\lipman\[:locuments\QlF\strut.qif 2017-04-20 20:32 QIF 2.1.0
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-¥14.5-2009 INCH
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
] _Diameter{326?,3265} @.260 + .003 AE_DRIVEN_DIMO Cylinder 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 _Diameter{32?0, 3269) @.255+ 003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2 linder 4977 G=BACK—T-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X @.254 £ .00 DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
10_Diameter{32?ﬁ,32?8} | AE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) REF_DIMEMSION_8 (2) CircularArc 5005 5120 0-OVERALL 6A-FRONT
DistanceBetween (5238, 5237) REF_DIMENSICOMN_16 (1) CylindricalSegment 4988 0-OVERALL 6B-RIGHT
12 | (1) Plane 5231
13 |Length (3689, 3688) Ls) REF_DIMENSION_10 CylindricalSegment 5218  0-OVERALL 6A-FRONT
14 |
15 |Datum (3252) C Cylinder 4367 5-DATUMS BA-FRONT 6C-BACK
16 |Datum (3254) A Plane 4975 3-DATUMS 6A-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 |Datum (3263) B Cylinder 4963 3-DATUMS 6A-FRONT 6C-BACK
18
19 |DatumReferenceFrame (3303) A | B ™ | c (M)
20 |DatumReferenceFrame (3323) A | B @
21 |DatumReferenceFrame (3335) A
22 |
Flatness (3243) = | .005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACTERISTICS
W
|
23 | [A]
Perpendicularity (3337) @.260 + 003 GDT_37 Cylinder 4363 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
1 ].005]a
K
|
24| [B]
Position (3305) @.160 + 002 GDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 |Position (3312) & |0.005|A|BM | cM DT a1 Cylinder 4953 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255+ 003 GDT_38 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
K
|
27 | Il
28 |Position (3332) & | poos|A|B @ | C @ GOT_42 Cylinder 4361 6C-BACK 7-CHARACTERISTICS
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Distance Between

13
19
20
2
22

pary

23

24

25|
2

(=]

27
28

| |DatumReferer|

A B | c | D | E
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) @.260 + .003 AE_DRIVEN_DIMO Cylinder 4963 53-DATUMS 6A-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) @.255+ 003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2 linder 4977 GE=-BACK—T-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X @.254+.002 DRIVEN_DIM3 (3) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTERISTICS
10 |Diameter (3279, 3278) AE_DRIVEN_DIMA (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213 REF_DIMEMSICON_8 (2).Cj 0-OVERALL 6A-FRONT
DistanceBetween| REF_DIMENSICON_16 (1§ CylindricalSegment 4988 0-OVERALL 6B-RIGHT
12 | (1§ Plane 5231
13 | Length (3689, 3688) REF_DIMENSION_10 0-OVERALL 6A-FRONT
14 |
15 |Datum (3252) 5-DATUMS BA-FRONT 6C-BALK
16 |Datum (3254) 3-DATUMS 6A-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 |Datum (3263) 53-DATUMS 6A-FRONT 6C-BACK

DatumReferenceframe (3303) A |B (M) | C (M)
L 1 faan

<DistanceBetweenCharacteristicDefinition id=]5237 >
<DimensionType>REFERENCE</DimensionType>

DatumReferer S
<DistanceBetweenChara

Flatness (3243

Perpendicular]

<Id>4088<)Id>
<Id>5231<)Id>
< /FeaturefominalIlds:

<MName>REF_DIMENSION_ 16</Name:>
Position (3305 <KeyCharacteristic:»
<Designator:>27</Designator:>
 Position (3312 </KeyCharacteristic>

Paosition (3325

</DistanceBetweenCharacteristiclominal:

Position {3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 BC-BACK 7-CHARACTERISTICS

<TargetValue decimalPlaces="1" linearUnit="inch"»®.7</TargetValue:>
<AnalysisMode>THREEDIMENSIONAL</AnalysisMode>

<MonTolerance>MEASURED< /NonTolerance:
< /DistanceBetweenCharacteristicDefinition:
JARACTERISTI

HARACTERISTICS
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Distance Between

A B | c | D

Saved View

5-DATUMS GA-FRONT 7-CHARACTERISTICS
5-DATUMS 6A-FRONT 7-CHARACTERISTICS

—
(=1

) | Diameter (3279, 3278) AE_DRIVEN DIM4  (3) Cylinder 4961 5134 5135
REF DIMENSION 8 (2)Ci

REF_DIMENSION_16 (

=
—_
=)
w
W
=
o
m
m
%
m
m
=
Ln
]
=
Lo

CylindricalSegment 4988

12 | Plane 5231

1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0

2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH

3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4

5 Element (id) PMI Mame FeatureNominal

6 |Diameter (3267, 3266) @.260 + .003 AE_DRIVEN_DIMO Cylinder 4963

7 |Diameter (3270, 3269) @.255+ 003 AE_DRIVEN_DIM1 Oﬂlnder 4967

8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2

9 |Diameter (3276, 3275) 3X 0.254£.002 ORIVEN_DIM3  (3) Cylinder 4959 4982 4983

13 | Length (3689, 3688)
14

REF_DIMENSION_10

U_SDALLR SUNARACTERIZTICS

6C-BACK 7-CHARACTERISTICS
6C-BACK 7-CHARACTERISTICS
0-OVERALL 6A-FRONT
0-OVERALL 6B-RIGHT

0-OVERALL 6A-FRONT

15: Datum (3252)
16 |Datum (3254) A
17 | Datum (3263) B
18
19 |DatumReferenceFrame (3303) A | B ™) |

5-DATUMS BA-FRONT 6C-BACK
3-DATUMS BA-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
5-DATUMS B6A-FRONT 6C-BACK

<D15tancEEetweenEharacter15t1cDeF1n1t10n id
i 4 >REFERENCE{/DimensionType>

20 |DatumReferen = z ;
. <DistanceBetweenCh
21 |DatumReferer

23| <Attributes n=
<Attribu

pary

Flatness (3243 aturePair" val

23
Perpendicular]

ue="4988 5231"/>»

eristicDefinitionId:

<MonTolerance>MEASURED< /NonTolerance:
< /DistanceBetweenCharacteristicDefinition:
JARACTERISTI

HARACTERISTICS

<14 >4QBB< Id>»
<Id>5231<)Id>
< /FeaturefominalIlds:

24 | <MName>REF_DIMENSION_ 16</Name:>
Position (3305 <KeyCharacteristic:»

25 | <Designator:>27</Designator:>

26 Position (3312 </KeyCharacteristic>

Position (3325 - W
osition | <TargetValue decimalPlaces="1" linearlUn "inch

<Analy5i5hode>THREEDIMENSIDNAL<fﬁnaly51shnde>
</DistanceBetweenCharacteristiclominal:

27
28 |Position (3332)

@ |0.005|a|BM | cM DT 42

Cylinder 4361

TargetValue:»

B6C-BACK 7-CHARACTERISTICS

=15237 >
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Datum Reference Frame
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A
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1 |FiIeName, Date, Version

D

|C:\Users\lipman\[:locuments\QIF\s‘trut.qif 2017-04-20 20:32 QIF 2.1.0

App, Standard, Units
FeatureMominal Types

MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH

(10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment

~ .160+.002

[PC-006]

& @ 010,

A B

CH) |

Element (id)
Diameter (3267, 3266
Diameter (3270, 3269
Diameter (3273, 3272
Diameter (3276, 3275
Diameter (3279, 3278)
DistanceBetween (5213, 5212)
DistanceBetween (5238, 5237)

e |e |umm |

Length (3683, 3638)

Datum (3252)

Datum (3254)

Datum (3263)
DatumReferenceFrame (3303)
DatumReferenceFrame (3323)

DatumReferenceFrame (3333)

Flatness (3243)

Perpendicularity (3337)

Position (3305)

Position (3312)
Position (3325)

Paosition (3332)

PMI Name
?.260 +.003 AE_DRIVEN_DIMO
@.255+ .003 AE_DRIVEN_DIM1
@.160 £ .002 AE_DRIVEN_DIM2
3X 0.254£.002 AE_DRIVEN_DIM3
3X 0.248 £.002 AE_DRIVEN_DIM4
'{6.4} REF_DIMEMSION_8
'{.?} REF_DIMEMSION_16
'{1.5} REF_DIMENSION_10
C
A
B

= | .005 GDT_35
~
|
[A]
@.260 +.003 GDT_37
1 ].005]a
7
|
[B]
©.160 +.002 GDT_40

& | 0.010|a]ed) | c®@
& |0.005|A|BM | cM DT a1
©.255 +.003 GDT_38
@ | p.010 | A| B0
W
|
[c]
@ | po05|a|BM) | cM GDT 42

FeatureNominal

Cylinder 4963

Cylinder 4367

Cylinder 4377

(3) Cylinder 4959 4982 4983
(3) Cylinder 4961 5134 5135
(2} Circularirc 5005 0

cylimdricalSegment 4988

(1) Plane 5231
CylindricalSegment 5218

Cylinder 4367
Plane 4975
Cylinder 4963

Plane 4975

Cylinder 4363

Cylinder 4377

Cylinder 4959
Cylinder 4367

Cylinder 4361

Saved View
5-DATUMS GA-FROMNT 7-CHARACTERISTICS
5-DATUMS BA-FROMT 7-CHARACTERISTICS
6C-BACK  7-CHARACTERISTICS
6C-BACK 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS /

G=OVERELL bA-FRONT
0-OVERALL 6B-RIGHT

0-OVERALL 6A-FRONT

5-DATUMS BA-FRONT 6C-BACK

3-DATUMS BA-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
5-DATUMS B6A-FRONT 6C-BACK

5-DATUMS BB-RIGHT 7-CHARACTERISTICS

5-DATUMS 6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS
5-DATUMS 6A-FRONT 7-CHARACTERISTICS

6C-BACK 7-CHARACTERISTICS




Datum Reference Frame

.160+-.002

A B | c | D | E [PC-008]
1 |FileName, Date, Version lcr\Users\lipman\Documents\QIF\strut.gif  2017-04-20 20:32  QIF 2.1.0 | -ﬁrA- [Q _010' A B;\[{f'u
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009  INCH : ="
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) ©.260  .003 AE_DRIVEN_DIM0O  Cylinder 4363 5-DATUMS B6A-FRONT 7-CHARAJ <Da - _-_hi'ggagi >
7 |Diameter (3270, 3269) @.255 +.003 AE_DRIVEN_DIM1  Cylinder 4367 5-DATUMS _GA-ERS ~CHARAQ <Datums n="3">
8 |Diameter (3273, 3272) ?.160 .002 AE_DRIVEN_DIM2  Cylinder 4377 BL-BACK 7-CHARACTERISTICS <Datum>
9 |Diameter (3276, 3275) 3X 0.254 1 .002 AE_DRIVEN_DIM3  (3) CylinetleT@559 4982 4983  6C-BACK 7-CHARACTERISTICS <SimpleD
10 | Diameter (3279, 3278) 3X 0.248 £ .002 AE_DRIVEN_DIM& (3) Cylinder 4361 51345135  6C-BACK 7-CHARACTERISTICS <DatumDeFinitionId,r'DatumDeFinitionId>
11 |DistanceBetween (5213, 5212) '{6.4} REE_BHWENSION_8 (2} CircularArc 5005 5120 B=OWERALL 6A-FRONT <MaterialModifier:NOR MaterialModifier:>
DistanceBetween (5238, 5237) '{.?} REF_DIMEMSION_16 cylimdricalSegment 4988 0-OVERALL 6B-RIGHT <ReferencedComponent >NOMINAL</ReferencedComponent»
12 | (1) Plane 5231 </SimpleDatum:>
13 |Length (3689, 3688 5 REF_DIMEMNSION_10 CylindricalSegment 5218 0-OVERALL 6A-FRONT <{Precedence>
14| <PrecedenceEnum>PRIMARY</PrecedenceEnum:
15 | Datumf(3252 5-DATUMS BA-FRONT 6C-BACK </Precedence>»
16 |Datumj(3254 A Plane 4975 5-DATUMS B6A-FRONT 6B-RIGHT < /Datum:
17 |Datum)(3263 B Cylinder 4963 5-DATUMS B6A-FRONT 6C-BACK <Datum>
18 | <SimpleDatum:>
19_DatumRefrenceFrame cDatumDeFinitionId,r’DatumDe-FinitionId>
20 |DatumRefehenceFrame (3323) A |B M) <MaterialModifier>MAXIMUM< /MaterialModifier:>
21 |DatumRefereNceFrame (3335) A <ReferencedComponent >NOMINAL</ReferencedComponent>
22 | </SimpleDatum:>
Flatness (3243) = | .005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACT <Precedence>
<[‘}_.i:1tumDE inition o-l13252k e <Pr‘scede:ceEnum)SECONDARYc;’Pr*ecedenceEnum)
. - recedence
53 <Attriibutes n="1">» . _ </Datum>
-Perpendicularity{333?} _EdU'KE}fDE—q‘lgnatDP“ value="11"/> <Datum:
. <SimpleDatum:
DatumDefinition for WIIDatumDeFinitionld>
A (3254), B (3263) <MaterialModifier: UM< /MaterialModifiers
24| . are not shown .-cRe-Fer*encedComponent>NOMINAL<;’RE'FEr‘encedComponenD
Position (3305) ¢ /FeaturelominalIds> STICS </SimpleDatum:
25 | Finitions <Precedence:
26 |Position (3312) </DatumDefini STICS <PrecedenceEnum:>TERTIARY</PrecedenceEnum:
Position {3325) @.255 .003 GDT_38 Cylinder 4967 5-DATUMS BA-FRONT 7-CHARAQ </Precedence:
@ | 0.010 | A B M </Datum>
v </Datums >
| </DatumReferenceFrame:>
27 | [c]
28 |Position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Datum Reference Frame

.160+-.002

[PC-006]

2

pary

|DatumRefereNceFrame (3335) A

28 | Position (3332) @ |0.005|a|BM | cM DT 42 cylinder 4961

22
-Flatness {3243} = | 005 GDT_35 Plane 4975 5-DATUMS BB-RIGHT 7-CHARACT
<5§tumDe inition id="3252F
53 <Attnibutes n="1":
-Perpendicularity{333?} _EdU'KE}fDESignatDP“ = -‘niin}r}
DatumDefinition for
A (3254), B (3263)
- I — are not shown
»e Position (3305) </FeaturelominalIds>
26 position (3312) </DatumbDefinition:
Position (3325) 0.255 +.003 GOT 38 Cylinder 4967 5-DATUMS BA-FRONT 7-CHARA(
@ | p.010 | A| B0
kv
|
27 [c]

6C-BACK 7-CHARACTERISTICS

A B C D E
1 |FileName, Date, Version |c:\users\lipman\Documents\QIF\strut.qif ~2017-04-20 20:32 QIF 2.1.0 | -ﬁrA- [Q .01 Ql A B;\[{f'u
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-¥14.5-2009 INCH : =
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) @.260 + .003 AE_DRIVEN_DIMO Cylinder 4963 3-DATUMS 6A-FRONT 7-CHARAQ <Da — _'_hi'33a3i b3
7 _Diameter{32?0, 3269) @.255+ 003 AE_DRIVEN_DIM1 Cylinder 4367 5-DATUMS _GA-ERS ~CHARA( <Datums n="3">»
8 |Diameter (3273, 3272) @.160 £.002 AE_DRIVEN_DIM2 Cylinder 4977 bL-BACK 7-CHARACTERISTICS <Datum:
9 |Diameter (3276, 3275) 3X @.254+.002 AE_DRIVEN_DIM3 (3) ingeT 4959 4982 4983 6C-BACK 7-CHARACTERISTICS <SimpleD
10 |Diameter (3279, 3278) 3X 0.248 +.002 AE_DRIVEN_DIbAS (3) Cylinder 4961 5134 5135  6C-BACK 7-CHARACTERISTICS <DatumDefinition 32544 /DatumDefinitionIds
11 |DistanceBetween (5213, 5212) '{6.4} REE_BHWENSION_8 (2} CircularArc 5005 5120 B=OWERALL 6A-FRONT erialModifier:>NON MaterialModifier:>
DistanceBetween (5238, 5237) '{.?} REF_DIMEMSION_16 cylimdricalSegment 4988 0-OVERALL 6B-RIGHT <ReferencedComponent >NOMINAL</ReferencedComponent»
12 | (1) Plane 5231 </SimpleDatum:>
13 |Length (3689, 3688 5 REF_DIMEMNSION_10 CylindricalSegment 5218 0-OVERALL 6A-FRONT <{Precedence>
14| <PrecedenceEnum>PRIMARY</PrecedenceEnum>
15 | Datumf(3252 M </Precedence:
16 |Datumj(3254 = AV Plane 4975 5-DATUMS B6A-FRONT 6B-RIGHT < /Datum>
17 |Datum)(3263 B cylinder 4963 53-DATUMS 6A-FRONT BC-BACK— <Datum>
18 | <SimpleDatum:>
19_DatumRefrenceFrame <Datomoreft » /DatumDefinitionId:
20 |DatumRefehenceFrame (3323) A |B M) <MaterialModifier>MAXIMUM< /MaterialModifier:>

</Precedences
< /Datum>
<Datum>
<SimpleDatum:
<Da i IIDatumDeFinitionId>
<MaterialModifier: UM< MaterialModifier:
<ReferencedComponent >NOMINAL</ReferencedComponent»
</SimpleDatum:
<Precedence:
<PrecedenceEnum>TERTIARY</PrecedenceEnum:
</Precedence:
</Datum:
</Datums >
</DatumReferenceFrame:
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Datum Reference Frame

.160+-.002

A B c D E [PC'DUG]
1 |FileName, Date, Version [c:\Users\lipman\Documents\QIF\strut.qif  2017-04-20 20:32  QIF 2.1.0 | -ﬁrA- [Q _010' A B;\[{f'u
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009  INCH : ="
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line OppositeParallelPlanes Plane ToroidalSegment
4
5 Element (id) PMI Mame FeatureNominal Saved View
6 |Diameter (3267, 3266) ©.260  .003 AE_DRIVEN_DIM0O  Cylinder 4363 5-DATUMS B6A-FRONT 7-CHARAJ <Da - _—_pi'ggagi >
7 |Diameter (3270, 3269) @.255 +.003 AE_DRIVEN_DIM1  Cylinder 4367 5-DATUMS _GA-ERS ~CHARAQ <Datums n="3"3»
8 |Diameter (3273, 3272) ?.160 .002 AE_DRIVEN_DIM2  Cylinder 4377 BL-BACK 7-CHARACTERISTICS <Datum>
9 |Diameter (3276, 3275) 3X 0.254 1 .002 AE_DRIVEN_DIM3  (3) CylinetleT@559 4982 4983  6C-BACK 7-CHARACTERISTICS <SimpleD .
10 | Diameter (3279, 3278) 3X 0.248 £ .002 AE_DRIVEN_DIM& (3) Cylinder 4361 51345135  6C-BACK 7-CHARACTERISTICS <DatumDefinitic /DatumDefinitionIds:
11 |DistanceBetween (5213, 5212) '{6.4} REE_BHAEMSION_8 (2) CircularArc 5005 0 G=OVERALL BA-FRONT erialModifi ialModifiers>
DistanceBetween (5238, 5237) '{.?} REF_DIMEMSION_16 cylimdricalSegment 4988 0-OVERALL 6B-RIGHT nent >NOMINAL<}/ReferencedComponent:»
12 | (1) Plane 5231
13 |Length (3689, 3688 5 REF_DIMEMNSION_10 CylindricalSegment 5218 0-OVERALL 6A-FRONT <{Precedence>
14| <PrecedenceEnum denceEnum:>
15 | Datumf(3252 Cylinder 49 A-FRONT 6C-BACK </Precedence>
16 | Datum|(3254 e AN plane 4975 64A-FRONT 6B-RIGHT < /Datum>
17 |Datum)(3263 B eydinder 4963 S-BATUMS 6A-FRONT BL-BACK <Datum>
18 | <SimpleDatum:>
19_DatumRefrenceFrame —— <Datumbeti mDefinitionId:
20 | DatumRefehenceFrame (3323) A [ B (M \ <MaterialModifi terialModifier:
21 |DatumRefereNceFrame (3335) A \cﬁeferenced[omp nent >NOMINAL{/ReferencedComponent:
22 | EF
Flatness (3243) = | .005 GDT_35 Plane 4975 SRATUMS  6B-RIGHT 7-CHARACT <Preceden
<[‘}_;1tumDe i Td= e <Pr‘3ceder;c SECONDARY</PfecedenceEnum:
- v recedence
53 <ALt 1I:|ut».? ="1"» . </Datum>
|Perpendicularity (3337) <WttribdteStr name="_ 3dv.KeyDesignator" vall <Datum>
</At ut . <SimpleDatum>
<DatumLabe atumLabel> DatumDefinition for <Da i /DatumDefinitionId>
<FeatufeNominallds n= A (3254), B (3263) <MaterialModifigr>MAXIMUM: /MpterialModifiers
2 PN v ore ot Shown w nent >NOMINALEK /ReferencedComponent>
Position (3305) </FeaturelominalIlds> e </5imp
25 | Finition> <Precedence:>
26 |Position (3312) <fDatumDE 10l STICS <PrecedenceEnum} TERTTARY </ PrEcedenceEnum:
Position {3325) @.255 .003 GDT_38 Cylinder 4967 5-DATUMS BA-FRONT 7-CHARAQ </Precedence:
@ | 0.010 | A B M </Datum>
v </Datums >
| </DatumReferenceFrame:>
27 | [c]
28 |Position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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ularity Tolerance

) .260-+.003
[PC-004]

Perpendic

\
\

B L ; | |.005|A
1 |FileName, Date, Version |C:\Users\lipman\[:locuments\QlF\strut.qif 2017-04-20 20:32 QIF 2.1.0 pra [ .
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009  INCH
3 |FeatureNominal Types (10] Circle CircularfArc Cone Conicalsegment Cylinder Cylindricalsegment Line Opposi rallelPlanes Plane ToroidalSegment [PC_002]
4
5 Element (id) PMI Mame FeatureNomj,ua‘l/ Saved View
6 |Diameter (3267, 3266) @.260 +.003 AE_DRIVEN_DIMO  Cylinder 496 5-DATUMS GA-FRONT 7-CHARACTERISTICS
7 |Diameter (3270, 3269) @.255 +.003 AE_DRIVEN_DIM1  Cylind 5-DATUMS BA-FRONT 7-CHARACTERISTICS
8 |Diameter (3273, 3272) @.160 +.002 AE_DRIVEN_DIM2 nder 4977 BC-BACK 7-CHARACTERISTICS
9 |Diameter (3276, 3275) 3X 0.254 £ .002 AE_DRIVEN_DIM (2) Cylinder 4959 4982 4983  6C-BACK 7-CHARACTE
10 |Diameter (3279, 3278) 3X 0.248 +.002 AE_DRIVEN 4 (3) Cylinder 496151345135  6C-BACK ACTERISTICS
11 | DistanceBetween (5213, 5212) "6.4) REF_DIMENSION_&  (2) CircularArc 5005 5120 RALL 6A-FRONT
DistanceBetween (5238, 5237) '{.?} (1) CylindricalSegm 88 0-OVERALL BB-RIGHT
12 |
13 |Length (3689, 3688) M1.5) REF_DIMENSION_10 icalSegment 5218  0-OVERALL 6A-FRONT
14 |
15 |Datum (3252) o Cylinder 4967 5-DATUMS BA-FRONT 6C-BACK
16 | Datum (3254) A Plane 4975 5-DATUMS BA-FRONT 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 | Datum (3263) B Cylinder 4963 5-DATUMS BA-FRONT 6C-BACK
18|
19 |DatumReferenceFrame (3303) A | B ™ | c
20 |DatumReferenceFrame (3323) A | B @ The Graphical PMI above does
i;-”at“mmerememme [3335) A not look the same as the PMI in
|Flatness (3243) = | .00 Plane 4975 5-DATUMS 6B-RIGHT 7-CHARACTERISTICS cell B24. Datum feature B is not
v attached to the feature control
s [L] frame apove. However,
| Perpendicularity (3337) 0,260 , GDT 37 Cylinder 4963 5-DATUMS 6A-FRONT 7-CHARACTERISTICS semantically the PMI above and
Ll.oos|a to the left are identical because
T they are both associated with the
24 8] same Cylinder.
' Position (3305) @.160 +.002 GOT_40 Cylinder 4977 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 | Position (3312) & |0.005|A|BM | cM DT a1 Cylinder 4959 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255 +.003 GOT_38 Cylinder 4967 5-DATUMS BA-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
W
|
27| Icl
28 |Position (3332) @ |0.005|a|BM | cM DT 42 Cylinder 4961 6C-BACK 7-CHARACTERISTICS
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Perpendicularity Tolerance

) .260-+.003 \
[PC-004]

A

| .005|A
[PC-002]

18|
1
20
2
22

1=}

pary

23

ra
(=]

27
28

DatumReferenceFrame (3303) A | B (M) | C/M)

:DatumReferenceFram‘ 3323
| |DatumReferenceFramg (3335)

Flatness (3243)

Perpendiculari

Position (3305)

5 | Position (3312)

Position (3325)

Paosition (3332)

{3337)

B C D
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\IOJF\strut.qif 201?—(|]+20 20:32  QIF2.1.0 I
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-¥14.5-2009  INCH
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSegment Line Opposi rallelPlanes Plane ToroidalSegment
4
5 Element [id] PMI Mame Featurel\lo)rnjpal/ Saved View
g—E::; <PErpEnd1-:u1ar1tj,rCharacter15t1cDe-F1n1t10n id"3337" ' :iiig:l ;g:iﬁgiiﬁlg
8 |Diamd <StatisticalCharacteristic»false</Statisti€alCharacteris 7 CHARACTERISTICS
9 |Diamsg <ToleranceValue»8.8085</ToleranceValue
10 | Diamg <DatumReferenceFrameld /Datump&ferenceFrameld:>
11 | Distan <MaterialCondition>NONE</MaterigdCondition:
. Distan <ZoneShape> 6B-RIGHT
13 | Lengt <PlanarZone/> 6A-FRONT
2] </ZoneShape:
15 |patun] </ PerpendicularityCharacte
16_Datu 0 (32541 i

5-DATUMS

Cylinder 4963

<PerpenadicularityCharacteristicNominal id="3338">
<Attnibutes n-=

CETN

=="0OccurrenceProbability" wvalue="Low" />
<AttNputestr ’5*e=“Mea5urementTool“ value="CMM" />
NEIO) <AttribteStr name="CAMC" value="No"/>

A

GDT_35 Plane 4975 5-DATUMS

(8] <DatumDefinition id-{3263f"»

%ﬁioﬁiua@m@ <Attributes n="1"5 [2 line
' <DatumLabel »B</DatumLab

@ |o00s|AlBM | cM o ’ 7-CHARACTERISTICS
.255 + .003 G <FEEtUFﬂ

@ | 0.010 | A B M <Id34963

v </FeatureNominallds:

[g </DatumDefinition:

| po0s|als@®@ |c®™ cDT a2 cylinder 4961 6C-BACK 7-CHARACTERISTICS

<fAttributes:
<CharacteristicDefinitic
<FeatureNominallds n="1">

5 6A-FRONT 7-CHARACTERISTICS

/CharacteristicDefinitionId:

<fFeatureNom1nalId5>
GDT 37 5-DATUMS <Mame>GDT_37< SName >
<KeyCharacteristic:
<Designator>8</Designator>
</KeyCharacteristic:»
</Perpendicularit

CharacteristicNominal:




[ ] [ ]
Perpendlcularlty [olerance pan e 8
B | | D | E J; | \
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0 . ‘ '005 ‘ A
2 |App, Standard, Units MEBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2008  INCH
3 |FeatureNominal Types (10] Circle CircularfArc Cone Conicalsegment Cylinder Cylindricalsegment Line Opposi rallelPlanes Plane ToroidalSegment [PC_002]
4
5 Element [id] PMI Mame FeatureNorrgpa‘l/ Saved View
6 |Diamgie=iaacz aa ancni_ana Lo Soicel siesa o = oszials GA-FRONT 7-CHARACTERISTICS
+ Diarmd <PErpEnd1-:u1ar1tj,rCharacter15t1cDe-F1n1t10n ids .33 - EAFRONT 7.CHARACTERISTICS
8 Diame <StatisticalCharacteristic»false</Statis Characteris 7 CHARACTERISTICS
9 |Diamg <ToleranceValue:>8.805</ToleranceValue ~CHARACTE
10 |Diams <DatumReferenceFram 3335) /Datumpeterenceframeld: 2 CTERISTICS
11 | Distan <MaterialConditiefi>NONE</MaterigdConditiony 6A-FRONT
Distar| <ZoneShape> 6B-RIGHT
12 <PlanarZfne/>
13 | Lengtl 6A-FRONT
2] </ZoneShapg:
15 patun| </PerpendiculgrityCharactepisticDefin n- <PerpendicularityCharacteristicNominal id-"3338">
16 | Datu _ <Atthibutes n="3"3
17 | Daturh (3263) B ml 5-DATUMS ) " e w : " "
18] - <A%xtributeStr name="0OccurrenceProbability" value="Low"/>
19 | DatumReferenceFrame (3303) A |B @ | C <Atthbutestr nz *-':="J'-'lea5uremz_antTool" '--'5'_,-':="CJ'-1.I'-1";’>
20 | DatumRefexenceFrame (3323) A |B W) <Attribdtestr name="CAMC" value="No"/»
21 |DatumReferdpceFramg (3335) | A <fAttributes:
22 | <CharacteristicDefinitio 3337k /CharacteristicDefinitionId:
Flatness (3243) = DT 35 Plane 1975 5-DATUMS ¢FeatureNominalIds n-"1">
T : /Id»
- Al v <fFeatureNom1nalId5>
| perpendicularit§ (3337) P06 003 GOT 37 | Cylinder 4963 I 5-DATUMS <Name »GDT_37</Name >
L |.005] <KeyCharacteristic:
W <Designator>8</Designator>
| </KeyCharacteristic:»
1 E— L8l <Datumbetinttipm——= 325ﬂ'> </PerpendicularityCharacteristicNominal »
Position (3305) 9.160 + .002 - o n . -
- @ 0010|A| 8@ [c@® <Attribute ="1"» [2 line
26 |Pasition (3312) Eloos|alB@ | c & <DatumLabell >B</DatumLab 7-CHARACTERISTICS
Position (3325) @.255 + 003 G <Featur S BA-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M <Id34963
v </FeatureNominallds:
| </DatumDefinition:
27 | [c]
28 | pasition (3332) @ |0.005|a|BM | cM) DT 42 Cylinder 4961 6C-BACK  7-CHARACTERISTICS
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P

) .260-+.003
[PC-004]

erpendicularity Tolerance

B | ¢ | D |

\
\

A

: | .005|A

16
1
18
19

-

20
2_
22

pary

23

24

25|
2

(=]

27
28

Perpendiculari

Position (3305) ‘ mfféor.ooz G <bat < %n h$-‘_ 325ﬂ|>

@ |o0w0|a|e®™ | c®@ <Attributes 0="1"> [2 line
5 | Pasition (3312) @005 |A[BM |[cM™ 6 <DatumlLa Bf/DatumlLab
Position (3325) @.255 + .003 g <Featur

@loow0|als® <1d}4963

v </FeaturelominalIds:

[g </DatumDefinition:

Datug (3254 DA

Cylinder 4963

{3337) Cylinder 4963

Position {3332) @ |0.005|a|BM | cM) DT 42 cylinder 4961

1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH
B:FeatureNominalTypes (10] Circle CircularfArc Cone Conicalsegment Cylinder Cylindricalsegment Line Opposi rallelPlanes Plane ToroidalSegment [PC_002]
4
5 Element (id) PMI Mame Featurel\lo)rnjpal/ Saved View
6 |Diamgt==i2as3aassis e r 1 B e < - = FoaTuafs  6A-FRONT 7-CHARACTERISTICS
+ Diarmd <PErpEnd1-.:u1:.ar1tj,rCharacter:151.:1-:De-F1n1t10n 1d4 .33 RTINS
8 |Diamd <StatisticalCharacteristic»false</Statistic 7 CHARACTERISTICS
o |Diamd <ToleranceValue /ToleranceValue ARACTERISHES
10 | Diamg b' RACTERISTICS
11 | Distan| 6A-FROWT
Distan <IDHE5hEpE> 6B-RIGHT
2 <Planarit
13 | Lengt B6A-FRONT
14 |
15 |Datun

5-DATUMS

B6C-BACK 7-CHARACTERISTICS

<PerpenadicularityCharacteristicNominal id="3338">

<Attnjbutes n="3"»

baty S-DATUMS =="0OccurrenceProbability" wvalue="Low" />
<AttiNbuteStr name="MeasurementTool™ value="CHM"/ >
<Attribdestr name="CAMC" value="No"/>
</Attributes:
<CharacteristicDefinitio JCharacteristicDefinitionId:
Flatness (3243) DT_35 Plane #8975 5-DATUMS

PR

<FeatureNominalIds n=

</FeatureNominallds:
<MName>GDT_37</Name:
<KeyCharacteristic:
<Designator>8</Designator>
</KeyCharacteristic:»
</PerpendicularityCharacteristicNominal>

7-CHARACTERISTICS
5 6A-FRONT 7-CHARACTERISTICS
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Relating Dimension to Perpendiculari

A 4

) .260-+.003
PC-004

A

E | .005|A
[PC-002]

A B | c | D :
1 |FileName, Date, Version |C:\Users\lipman\Dc—cuments\OJF\strut.qif 2017-04-20 20:32 QIF 2.1.0
2 |App, Standard, Units MBDVidia, Pro/ENGINEER ~ ASME-Y14.5-2009 INCH
3 |FeatureNominal Types (10) Circle CircularArc Cone Conicalsegment Cylinder CylindricalSe nt Line OppositeparallelPlanes Plarfe ToroidalSegment
4
5 Element (id) P — ] W/ Esatuzablominal / / Saved View
6 |Diameter (3267, 3266) Wmvm_nlmo Cylinder 4963 ' a
7 |Diameter (3270, 3269) @.258+ 003 AE_DRIVEN_DIM1 Cylindfr 4367
8 |Diameter (3273, 3272) @.160 £ .002 AE_DRIVEN_DIM2 Cylinder 4977
9 |Diameter (3276, 3275) 3X @.p54 +.002 AE_DRIVEN_DIM3
10 |Diameter (3279, 3278) 3X 0.p48 +.002 AE_DRIVEN_DIMA GL-BACK 7-CHARACTERISTICS
11 |DistanceBetween (5213, 5212) (6.4) REF_DIMENSION_8& 6A-FRONT
DistanceBetween (5238, 5237) [.7) REF_DIMENSION_16 0-OVERALL 6B-RIGHT
12 |
13 |Length (3689, 3688) Ls) REF_DIMENSION_10 Cylind 0-OVERALL 6A-FRONT
14 |
15 |Datum (3252) C Cylinder 4967 5-DATUMS BA-FRONT AC-BACK
16 |Datum (3254) A Plane #1975 3-DATUMS 6A-FRONT/ 6B-RIGHT 6C-BACK 7-CHARACTERISTICS
17 |Datum (3263) B Cylinder 4963 3-DATUMS 6A-FRONT] 6C-BACK
18
19 |DatumReferenceFrame (3303) A | B ™) | c (M)
20 |DatumReferenceFrame (3323) A |B @
21 |DatumReferenceFrame (3335) A
22 |
Flatness (3243) = | .005 GDT_35 B6B-RIGHT 7-CHARACTERISTICS
W
|
23 | [Aly
Perpendicularity (3337) LA260+ 003 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
1 |.005] A
K
|
24| [B]
Position (3305) @.160 + 002 GDT_40 Cylinder 4377 6C-BACK 7-CHARACTERISTICS
25 & | 0.010|a]ed) | c®@
26 |Position (3312) & |0.005|A|BM | cM DT a1 Cylinder 4959 6C-BACK 7-CHARACTERISTICS
Position (3325) @.255+ 003 GDT_38 Cylinder 4367 5-DATUMS 6A-FRONT 7-CHARACTERISTICS
@ | 0.010 | A B M
K
|
27 | Il
28 |Position (3332) &$|poos|AlB @ | C @ GOT_42 Cylinder 4361 B6C-BACK 7-CHARACTERISTICS

Relating the Dimension to the
Perpendicularity Tolerance, to
construct the feature control
frame in cell B24, is through

the FeatureNominal. Both refer
to the same Cylinder.




Other Examples

. Measurements associated with PMI
. QPid associated with PMI
. Basedon QIF 2.1
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Measurement and QPid

L= e B R = R B B Y I LS

LT R R R T o T B B R e e e
[ T B SO O o ' T e T O S T I e

40
41
42
43

45
46

A B C D E F
FileName, Date, Version C:\Users\lipmaniDocuments\QIF\Parts\DMSC\Tegt\WIDGET_QIF_RESULTS W QPIDS.QIF  2015-10-23 14:03 QIF 2.1.0
App, Standard, Units SOLIDWORKS 2016, CheckMate 14 for SOLIDWORKY, Origin International Inc. ASME-Y14.5-15]E4 MM
FeatureNominal Types (5) Circle Cylinder OppositeParallellines Plane PFoint
Element (id) PMI Mame FeatureMominal Measurement aprid
Diameter (48, 47) @195+ 0.13 19.007 PASS 2626c7bf-9282-487a-b4de-2cfalle3fI6a
Diameter (67, 66) B25.4+0.15 25.39 PASS 9abb5e78-b873-44f9-bbec-09e6b7b194b7
Diameter (81, 80) @5 +0.025 4.873 FAIL 4.89 FAIL fd1b84c3-2b35-4063-80b3-a2d2673d5271
Diameter (172, 171) 9.5 +0.15 9.454 PASS 9,46 PASS 9.47 PASS 811229eb-2d32-481c-acd2-aace5d2e% b3
DistanceBetween (39, 58) 510.5 5.014 PASS
DistanceBetween (193, 192} 75%0.25 74.758 PASS
DistanceBetween (197, 196) 105+0.25 104.63 FAIL 09e3b2c5-5e6f-48bc-a7ac-blclaceasfad
DistanceBetween (201, 200} 5% 1. 4.972 PASS dladb9ea-aesc-49al-b502-90248b9501c0
Width (209, 208) 10+£0.5 9.975 PASS 19d2ae25-a438-42af-a52f-6aa319fodff3
Angularity (161) £]|05|H 0.085 PASS 0c910f9e-d478-4828-b423-f92116cff3b3
Flatness (12) = | 0.25 0.088 PASS 9a332d97-16dd-441d-acd8-f400b09eas00
Flatness (27) = | 0.25 0.058 PASS e74d27cd-44e0-4e55-9¢17-5c1692d67d43
Flatness (35) = | 0.25 0.053 PASS 747c1f2b-3ee2-477a-bee3-a85d793e7a20
Flatness (144) = | 0.25 0.057 PASS 37deb9f2-6bbb-490f-9825-b2a09392502dd
Flatness (157) = | 0.5 0.094 PASS 984b241a-5733-4fb9-bd74-25edals10870
Perpendicularity (17) 1l los|B 0.114 PASS b3fdas9a-d21f-4f97-9551-6cd28ae001ed
Perpendicularity (39) Lllos|e 0.14 PASS 91ebdsf0-8fbf-4fc5-9714-099e4bab3231
PointProfile (98) 2 -0.274 PASS 0. PASS 8ef7fcb4-537b-41ab-b708-60e68dabdcte
PointProfile {108) 2 0. PASS 0.051 PASS 269fad04-1f7f-4d41-acf0-94a3ecBe2d5d
PointProfile (117) 2 -0.171 PASS -0.214 PASS 0. PASS 0. PASS | 6374ef48-f658-42a38-875e-0acf5b618959
0. PASS 0. PASS 0.186 PASS 0.196 PASS
PointProfile (152) 1|B|A|C -0.462 PASS 0. PASS 2a760317-1bf5-4547-ab19-28b685b6d6a7
Position (51) G| oosM |B|A|C 0.35 PASS 2e2ccaef-d894-497f-b56f-f33f907d7bed
Position (70) 4 | 00.5 (M) | 1 (W) 0.344 PASS 1a9722a5-flae-409f-b21b-8c4a78fan59f

Position (34)
Position (175)
Position (212)

@ | 0025M |B|A|C
®|loosM|AalB]|C
Gl1M|Alc

0.256 FAIL 0.3 FAIL
0.144 PASS 0,206 PASS 0,239 PASS
0.082 PASS

ele76d74-9ee3-46d7-a3f7-d5837345b245
7d69345e-0181-4601-9044-388c1d4f6b59
adafde91-5656-4dde-9805-319384875826

Column E shows
Measurements
associated with the
Element in column A. If
at least one
Measurement FAILs,
then the cell is colored
red.

Column F shows the
QPid associated with
Element in column A.
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Measurement and QPid

A B C D E F
1 |FileName, Date, Version C:\Users\lipmanDocuments\QIF\Parts\DMSC\Test\WIDGET_QIF_RESULTS W QPIDS.QIF  2015-10-23 14:03 QIF 2.1.0
2 |App, Standard, Units SOLIDWORKS 2016, CheckMate 14 for SOLIDWORKS, Origin International Inc.  ASME-¥14.5-1954 MM
3 |FeatureNominal Types (5) Circle Cylinder OppositeParallellines Plane Point
4
5 Element (id) PMI Mame FeatureMominal Measurement arid
& |Diamete 7) @19 +0.13 2626:?bf-5982-48?a-b4d6-2cf301e3f963I
7 |Diameter (47, 66) @25.4+0.15 9abhb5e78-b873-44f9-bbec-0926b7b194b7
8 |Diameter (8L, 80) @5 +0.025 fd1b84c3-2b35-4063-30b3-a2d2673d5271
9 |Diameter (1¥2, 171) 9.5 +0.15 9. 811229eb-2d32-481c-acd2-aace5d2e% b3
10 |DistanceBetween (59, 58) 510.5
11 |DistanceBetween (193, 192} 75+0.25
12 | Distd <DiameXerCharacteristicItem ‘49> b2c5-5e6f-48bc-a7ac-bOclac6adfaa
13 |Distq ~ <Attributes n="1"> dladb9edseSsc-49al-b502-90e48b3501c0
14 | widt <AttRibuteQpId _QPId"> 19d2ae25-3433Maf-a52f-6aa319f6d 3
sg | <ValNep2626c7bf-9e82-487a-bdde-2cf3
30 |Angd {fﬂ;ti_:r‘i teQPId:
31 | Flatr] <,fAttr‘1bu1;es
22 | Flat <MName>18</Name:>
<KeyCharacteristic>

33 |Flatn <Designator:>18</Designator:
34 |Flatn </KeyCharacteristic>
35 Flatl  creatureltemIds n="1">
36 |Perp <Id»45</Id> hy
37 |Perpl ¢ /FeatureItemIds> 5
38 |Poin|  <MeasurementDeviceIds "1t JASS 0. PASY: /DiameterCharacteristicActual:
39 |Paoin <Id>15</Id> _().DSlPASS 1269Ta404-1f7F-4d41-acf0-94a3ecle2d5d I

Poin < /MeasurementDevicelds: ASS -0.214 PASS 0. PASS 0, PASS 6374ef43-f658-42a38-875e-0acf5ba18959
40 <CharacteristicNominalIdp484/CharacteristicNominalld> 0. PASS 0.186 PASS 0.196 PASS
41 |poin{ </DiameterCharacteristicItem> ASS 0. PASS 2a760317-1bf5-4547-3b19-28b685b6d6a7
42 | Position (51) ‘®oosM |B|AlC | ' '0.35 PASS 2e2ccaef-d894-497F-b56f-f33f907d7be
43 |Position (70) 4 | 00.5 (M) | 1 (W) 0.344 PASS 1a9722a5-flae-409f-b21b-8c4a78fan59f

@ | 0025M |B|A|C
®|loosM|AalB]|C
Gl1M|Alc

44 | Position (84)
45 |Position (175)
46 |Position (212)

0.256 FAIL 0.3 FAIL
0.144 PASS 0,206 PASS 0,239 PASS
0.082 PASS

ele76d74-9ee3-46d7-a3f7-d5837345b245
7d69345e-0181-4601-9044-388c1d4f6b59
adafde91-5656-4dde-9805-319384875826
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