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—(17,6 Sand_casting_toolingD
( 2,3(1,30,33,38) )
l —(24,1 Production_core_boD

g cast_feature S[1:7]
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\49,4 Product_quality_reporD
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Project_order
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( 6,3(1,48) )
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S
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g

STRING

y_property_name

NS

STRING

X_property_name
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\ .
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‘ —(13,5 Investment_design_featu re)

required_geometry

e a7
|
|
|

O advanced B rep |

o)
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************************************* <25,3 Die_cora

************************************* <24,1 Production_core_boD
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************************************* (10,7 Parting_surface)
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(21,1(16,20,34) )

Die_cast_master

!

slide_activation_method

internal_shape

O insert_type

************************* QSTRING
port_connection_type
: . QSTRING
insert_material_type
””” .. OSTRING
cooling_requirement
O BOOLEAN
die_type — -
. Odie_cast_type
inserts [EETSTETE ot g

external _box_dimensions

( )
\10,1 Shape_element

pouring_sprue

( : )
15,1 Item size
\ |

Production_die_cast_mold
gate_runner S[1:7]

O runner_or_ingate

i 14,8 Sprue )

S s s
([

14,2 Ingates
14,5 Runner

location

cooling_type

Cooling_port

(10,4 Location_elemenD
N

o BOOLEAN

cooling_size (-

15,1 Item size)
U L

male_or_female

secondary_tooling_requirements S[1:7]

type_of_tooling
Secondary_tooling 9STRING

. CRE— slide_material
' movable_slide_select — i — C?,l tooling_material)
S T shape S[1:7] 2
stationary_die_items S[1:?] Klo,l Shape_elemenD
21,3(13) - _ ~ |die_clamping_positions S[1:?] Vs
: Die_clamping QO,8 OrientatiorD
| stationary_die_select ' | .
7777777777777777777777 ‘ Shot_sleeve -
21.4(13) = slot_sleeve size (15’1 Item_siza




(RT) material_definition

(7,5 material selecD
\ —

tooling_number
Die_mold_tooling ( 5,1 label )

die_equipment S[2:2]

male_component <l

master_shrink_factor

O

REAL

Die_master machining_allowance_on_master_tooling S[1:?]

female_component

<12,2 Machining_allowanch

ole) O
o—@2,1(16,20,32,34D
die_mold_location Ve
\41,1 In_facility_locatiorD
outside_shape_of die_mold Vs
\15,2 implcit_or_explicit_shape)
draft S[1:?] s
KlO,G Drafted_surface)
mold_impression_shape S[1:7] Ve
\10,1 Shape_elemenD
cores_for_die_mold S[1:?] )
Production_die mold [~ {24,1 Productlon_core_boa

slide_requirement S[1:?]
********************************** 21,2 Slide

shrink_factor
JREAL

external_box_dimensions (-

15,1 Item size)
\ |

STRING

die_type

O




(RT) material_definition S[1:?]

Investment_casting_tooling

tooling identifier S[1:7]

/7 . .
K?,l tooImg_matenaI)

l

Investment_casting_master

die_equipment S[1:?]

|

core_tooling S[1:7]

Investment_casting_tooling_definition

QSTRING

<24,1 Production_core_bo@

die_mold S[2:2] Ve

produces S[1:7?]

L 20,1 Production_investment_cast_mold )

defines_cavity S[1:?]

*6/20/2006 may need to
to seperate wax and foam
and expand*

metal_flow_system

l

)

A rigging_components S[1:? ( )
Wax_or_foam_pattern 999 i L17] 14,2 Ingates

number_of patterns

Investment_mold

Sprue_and_runner_mold

pouring_sprue

gINTEGER

gate_runner S[1:7]

{ 14,8 Sprue )

{ 14,5 Runner )



@4,1(2,16,17,20,22,23,31,34D

inserts S[1:7]

Production_core_box

core_box_location

***** C17,4 Casting_inserD

loose piece _requirement S[1:7]

impression_shape S[1:7]

(41,1 In_facility_locatiorD
o

,,,,, C 17,2 Loose_piece)
77777 10,1 Shape_element

( 10,1 Shape_element )
\\

core_made_by S[1:?]

(42,1 Core_equipment )

core_box_material

cope_and_drag_parting

7,5 material select
\ .

offset_parting_surface S[1:?]

( 10,7 Parting_surface)
N

,,,,, ClO,? Parting_surface)
,,,,, C15,1 Item_size)

( 10,6 Drafted surface)
\_ _

outside_shape_of core_box

***** C19,3 Chaplet_pad)

number_of _impressions

shrink_factor

O

box type

O

core_definition S[1:7]

O

(15,2 implcit_or_explicit_shape)

INTEGER

REAL
STRING

core_print_definition S[1:7]

core_vent_size

i 25,1 Core )
C25,2 Core_prinD

vent_placement

(15,1 Item_siza

vent_type

ASTRING

(10,5 PIanar_eIemenD

(Production_pattern_definition.cores_for_pattern)

!

Core_master

(INV) pattern S[1:?]

C 17,5 Production_pattern_definition )




( 25,3(20) )

metal_type  ISTRING
parting ( 10,7 Parting_surface)
draft ( 10,6 Drafted_surface)
A\
e G core.ype ., die_core_type |-

shape
i (9,1 Shape_aspect)

(25,1(13,24,34))
s

material_definiton  pessssssssnm VIR

- o  core_material |
core_type e o
= ocore_type

gas_vent_size )
77777777777777777777777 ( 15,1 Item_size )
Core —

(25,2(13,17,24,34))
J

2,
feature S[17] (10,1 Shape_element )
draft
Core_print \‘ 10,6 Drafted_surface )

core_print_dimensions Ve

15,1 Item size)
\ —
Clearance (15,1 Item_size)




lower_range

JREAL
Tolerance_value (26,28) )9 upper_range
= QREAL

Tolerance_range [ ..
significant_digits

3 . N OREAL
,mi . lower_limit
_ _ QREAL
 dimensional_note S[1:7] upper_limit REAL
26,3(34,46 | TS P il Pl i I - — 9
( ( )> B odimension_type| HS_MINES_VETIE i anificant_digits
1 1 dimension_description —q d “REAL
********************* gSTRING grade JSTRING
Signiﬁcant_digits deviation
1 (AE) i 7u7n7ii *(*)]; 7r7nieiaisiuiriei ---gREAL —d  Limits_and_fits g STRING
Dimensional_tolerance ——— fitting_type
- . . qgSTRING| (| | |-+ =--—-d
dimensional_value STRING
GSTRING||—3 . s
envelope Tolerance_limit | limit_qualifier
dstrRiNG]| ———mm™8™™ o
AE applied_shape limit_type o
— Size (tole)rance (9’1 Shape_aspect) 7777777777777777777 J
= 1 full _or_half

—I—O BOOLEAN

major_angle
—— O

= Angular_size_dimension_tolerance

Diameter_dimension_tolerance [om= BOOLEAN

path
) ) ) ) ickness tolerance | (9,1 Shape aspect )
Radial_dimension_tolerance o=l Ui (IS iy
i i ] path (9,1 Shape aspect )
Curved_dimension_tolerance o= Height_dimension

-3

path
= Width_dimension f------------------ ( 9,1 Shape_aspect )
= Length dimension [------ path _______ ( 9,1 Shape_aspect )

» tolerance_class JsTRING
Externally_defined_size_dimension| path
———————— <9,1 Shape_aspect)
tolerance_definition (6 }
\49,1 Document_asmgnmenD
termination_shape
q e _Shep (9,1 Shape_aspect)
BOOLEANID d ireCteolLocatio(n_tczlerance origin_shape Ve
T — \9,1 Shape_aspect)

!

3 path
—(9,1 Shape_aspect)
Angular_dimension_tolerance

Distance_along_curve_tolerance vith_curve_direction

O

plane_and_directio:h ) BOOLEAN
I i . i plane_and_direction ; ;
10,8 Orientation Location_dimension_tolerance { ©_ = T~ 10,8 Orientation




pattern_shape_tolerance

base_shape_tolerance

|
!

modifier_control

Geometric_tolerance_precedence_relationship

Geometric_tolerance

. -
applied_shape S[1:?] ( 91 Shape_aspect)
significant_digits
gREAL
unit_of measure JSTRING
geometric_tolerance_value
gREAL
zone_definiton
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ('
BOOLEAN|| common_zone
projection_length form_type
STRING|P

N)
NS

REAL

h projection_end

Clo,l Shape_elemen
4

Projection extended_shape S[0:3]

Tolerance_zone

first_element

"(INV) defined_shape S[1:7]

zone_definiton

Tolerance_zone_definition

(INV) defined_zones S[1:?]

material_type

~
10,1 Shape element
(102 shape_etement)
second_element
@0,1 Shape_elemenD ,,,,,,,,,,,,,,,,
precedence
INTEGER|p——— | (AE)
name
STRING | b Datum STRING | P
1
o}

!

Material_condition_modifier

modifier

Common_datum

Datum_ferature

element L[2:7]

STRING

N)
NS

identifier

datum_representation

. datum_representation_select
,,,,,,,,,,,,,, ———

|
Clo,l Shape_elemenD

(AE)

target_shape S[1:?]

Datum_target

rule_description

Datum_target_set

60,1 Shape_elemenDM

REAL

1 STRING|P ]
(l e lacement
1 (AE) P (10,8 OrientatiorD
T Placed_target A\
arget_area
target_length REAL
Target_point p==Q  Target_rectangle target_width =L
target_diameter _ target_length
O Target_circleo=—t= Target_line — AREAL




identified_by process_plan

security_code

QSTRING

classification_date
{ 5,3 Date )

Process_plan_security | declassification_date
5,3 Date
fidentified_by_activity (30,2 Activity)

related to .
description
JSTRING
: reason_for_revision
relating_to Revision — JSTRING
revision_level
JSTRING
is_given_ b
approved_by L[1:7] - _-y (5,6 Person_in_organization)
O approval_title
Status_authority gSTRING
date (53 Date )
28,1(1,3) C | process_plan_select ——
C 28,2(1) ) @1,3 External_schema_definitioan
o)
| (Gescription JSTRING
process_plan_identifier
Process_plan el
— tivit It . . .
Activily_restib /44,1 Activity execution_result
\§
defines_manufacturing_for Ve )
1,1 Part_versmn)
\\§
|

A A & amount_of raw_materials S[1:7]

Process_plan_version

-

7,4 Material usa e)
\ _usag

process_plan_information S[0:?]

(30,4 Special_instructiorD

activities_to_produce_part L[1:?] ( f
35,2 Manufacturin rocess)
\C g_p

quantity _of parts

(5.4 Ordered t)
\ raere _par

process_plan_properties S[0:?]

T plan_substitute

(8,2 Property_parameter)

alternate_ranking
Alternate_process_plan qSTRING




name
g STRING
quantity JINTEGER
Generic_casting_resource desc.:rlptlon gSTRING
,,,,, units — JSTRING
(Activity.consumable_resource) ( 30.2 Activit )
(INV) used_in ’ s

resource_documentaton
— (51,1 Externally _defined_representation )

Resource_with_representation

. . resource_material
Resource_with_material 7.2 Material




activity_information S[0:?]

instruction_type
Q 5,1 label )

C 30,2(9,28,29,39) )—c

frequenc

REAL[b quency
STRING| | name
STRING | | description

activity _number
5,1 label

performed by organization_id

C5,2 Organization)
resources S[1:7]
2,2 Tooling ) ]

duration S[1:7?]

(INV) used_in

(AE)
Activity

consumable_resource S[1:7]

primary_activity

'
A

Special_instruction

instruction_text

o STRING

29,1 Generic_casting_resourca

<9,3 View_reference)—
(9,4 Design_reference)—
<9,2 IIustration>7
—C 2,3 Cast_part )
{2,4 Cast_part_with_rigging)

Supplemental_document

R

. type_of output —

process_specification S[1:7]
,,,,,,,,,,,,,,,,,,,,,,,,, {:

execution_results

T

|
64,1 Activity_execution_resulD

S

]

Alternate_activity

(AE)

Activity_setup

C 31,1 Casting_activity )

1

30,3(35) <41,5 Equipment_setup)

3

setup_type
———————Q

Performance_rate

source

standard_time

5

STRING
STRING
STRING

Ilowance_factor
allowed_type

O OO0

Allowed_time

Ancillary_setup STRING
QSTRING
time_per_unit
3 Pl gSTRING
Production_rate unit_quanity
— gSTRING




(31,1(30,35,44))
o

Casting_activity

micro_plan_reference L
_p_ ,,,,,,,,, - External_schema_definition reference_schema

( 31,3(28,36) )
)

1 Non_castlng_operatlons) ‘l ng ) Document_assignmenD

—(36,1 Inspection_activity) executable id
- STRING

Executable ®

—@8,1 Simulation_process)

—62,3 Permanent_molding_process)

—62,2 Non_permanent_moIding_process)

2

34,1 tooling_process )

Ancillary_activity | Method - —

Part_routing

m—C] Casting_process

type_of operation —  ___________________ -
O activity_type ||
identifies )
fffffffffffffffffffffffffff C 41,5 Equipment_setup )
tolerances

process_parameter S[1:?] |

]

(8,6 property_value_or_relationship_select)




(32,2(31,34,45))
!

pattern_form

Ve
&47,4 pattern_type)

molding_process  ___________________ -

Non_permanent_molding_process

number_of_impressions
————————————————————————————— JINTEGER

O process 1

. L

pattern
flask_type
— 5
| flask_select|
,,,,,, o
( 19,1 Flask ) i description
Flaskless Fb———QSTRING (47,3 Mold_boD

( 32,3(31,34,45) )

4

molding_process

number_of_impressions

O

INTEGER

permanent_die_definition S[2:2] [221 Production die mold)
—_ - -

Permanent_molding_process

ejection_definition

(16,7 Ejector_system)

vent_definition S[1:?]

.

Die_mold_vent

metal_flow_system S[1:?] _________________

ejector_pin_definition S[1:?]

(17,5 Production_pattern_definitiorD

(16,4 Ejector_pin

)

14,2 Ingates 14,5 Runner 14,8 Sprue



customer_requirements . .. .
————————————————— C48,2 F|n|sh|ng_or_mach|n|ng_operatlonsD

Non_casting_operations

operation_description

Assembly  [Orm—

Surface_finish

Fabrication

o |

s

Production_welding

——C] Heat treat

(8,3 Descriptive_parameter)

part_geometry_with_machine_allowance
(2,3 Cast_part)

part_geometry_with_no_machine_allowance
(2,1 Design_part)

requirement

= Impregnation_activity

O

Machining_activity

@5,1 Heat_treat_requiremenD




tooling_process

type_of tooling S[1:7]

customer_requirements S[1:7]

--{ 2,2 Tooling

number_of _impressions

cores_to_make S[1:7]

required_gating

QINTEGER

@6,2 Customer_casting_requiremenD

25,1 Core

part_geometry

(14,1 Gating_s stem)
\ Ing_sy

shrinkage_factor

PrOCESS  mrmmmm
—O . process_select —

(2,1 Design_part)

— 31,2 Casting_process )
—( 32,3 Permanent_molding_process )

uality assurance

)
\

verify

4@2,2 Non_permanent_molding_process)

customer_requirement S[1:7] (46,3 Tolerance requiremenD

Shape_dimensions

verify_clearance S[1:7] Vs
Tool verification \25’2 Core_prinD
based_on_part_design
—On_part_desig ( 2,1 Design_part)
; A\
. core_fit
ffffffffff o) hard_form S[1:?] .y
,,,,,,,,,,,,,,,,,,,, (8,3 Descrlptlve_parameter)
Core_assembly P,
| _soft_copy S[L: -169’7 pmof_repo@
dimensionals (26,3 Dimensional_tolerance)
tooling [ToTTTo S /
O tooling_select | \22,1 Production_die_mold)

,,,,,,,,,,,,,,,,,,,,,,

C17,5 Production_pattern_definitiorbf C24,1 Production_core_boa

(20,1 Production_investment_cast_moICDf (21,1 Production_die_cast_moloD




@1,1 Casting_activitD

assigned operation L[1:7]

60,3 Activity_setu

setup L[1:7]

)

(AE)

STRING

description

Manufacturing_process

STRING

C41,2 EquipmenD

1
NoNn_equipment_process (O
required_equipment _
Equipment_process (O
orocess. type relating_process

Continuous_process related _process

heat_treatment_per_design_data

35,1(33)

( 6,4 Process_property
NG

{50,1 SpecificatiorD

QBOOLEAN

heat_treat_specificatiion

stress_relief_required

softening_anneal_required

e

Heat_treat_requirement

BOOLEAN

\A

where_heat_treat _is_to_be performed

(s

2 Organization)

S

additional_requirements

STRING

mechanical_property S[1:?]

4

Mechanical_property_requirements

yeild_strength f -
A\

1 Material_property)

tensile_strength

requirement_specification S[1:?] f
5
A\

(6,2 Hardness)

BOOLEAN

0,1 SpecificatiorD

material _hardness

mechanical_properties_certification
O

chemical_analysis_certification

o BOOLEAN




C Inspection_type
36,1(31) reason for inspection e —————— -
" Inspection_reason ||

type of inSpPection  pesssasasasooaoooo. _

,,,,,,,,, inspection_level INTEGER

foundry approval

(5,7 Approval)

Inspection_activity inspection_report

(49,4 Product_quality_reporD

inspected_part

quality assurance (1,1 Part_version)

customer_requirements S[1:7]

@7,3 Inspection_plarD

S !

Dimensional_measurement_inspection Bench_inspection

ISO10303_219 data s
\31,3 External_schema_definitiorD

verify with S[1:7] GG,B Tolerance_requiremenD

cavity_impression_id S[1:7?]
{ 5,1 label )
(AE)

: P destruction
Casting_verification | “**T7TTC (49,3 Quality_acceptance_reporD

nde S[1:7]

(49,3 Quality_acceptance_reporD

=0

sampling_of_parts
Casting_per_order (3,2 Sampled_set)

#:

customer_approved S[1:?] f3 1 Master_sample
C -

number_of pieces

JINTEGER

(5,7 Approval)

delivery date
i 5,3 Date )

First_article | customer_approval




inspection_procedure

corrective_action

Isgeeien ol correction_description

customer_requirements S[1:7]

( 37,1(46) )
A

performed_by customer S[1:?]

Special_inspection_requirement

other_testing_method o-

inspection_description

inspection_requirement S[1:7]

p

37,2(43,46)

kSO,l SpecificatiorD

Inspection_or_test requirement

validation_id ( 5.1 label )
,,,,,,,,,,, test_name(&s Descriptive_parameter)
sampling_run_size
77777777777777777777777777777777777 ( 8,1 Numeric_parameter )
frequency

production_quality requirement_standard S[1:7] (-

[ 8,1 Numeric parameter )
\_ _P

inspection_against

\50,1 SpecificatiorD

(4

6,2 Customer_casting_requiremenD

(&




Simulation_process

available_tooling i i
77777777777777777777777777777 G?,z Pattern_eqUIpment_aval|ab|e)

uality_requirements S[1:?
ey = 7] (46,2 Customer_casting_requirement)

run_simulation (- ] i
\39,1 Slmulatlon_rurD
proposed_gating (-

\14,1 Gating_system)

,,,,, defect results L[1:?] GQ,S SimuIation_exception_reporD

suggestion_for_changes
————————————————————————————— 69,6 Simulation_tooling_reporD

,,,,,,,,,,,,,,,,,

Customer_to_simulation

—<9,4 Design_reference)

quality_requirements S[1:7] Ve

\46,2 Customer_casting_requiremenD

run_simulation

(39,1 Simulation_rurD

)
fffffff d efeCt—reSUItSL[l”]G&B Customer_design_deficiency_reporD

suggested_tool _design S[1:7]

part_to_be cast

(2,4 Cast_part_with_rigging) Cz,l Design_part) <9,4 Design_reference)




Simulation_run

identification

description
”””””””” JSTRING

Q 5,1 label )

software_used

Q

relating

Simulation_software

release_date ( 53 Date )
software_name

- STRING
software_version

aSTRING

(@)

related

(O )

associated_process

Simulation_run_relationship

description
*********** QSTRING

output

@O,Z ActivitD

input

Simulation_input

input_parameter S[1:?]

(40,1 Simulation out D
S imulation_outpu

setup_file

(8,6 property_value_or_relationship_select)

60,2 Document_fila

[integration_time_specification L[1:7?] L
d Integration_interval

delta_time

region S[1:?]

assumption S[1:7]

condition S[1:7]
,,,,,,,,,,,,,,,, C

SRNCD

(81 Numeric_parameter)

length_of _elapsed_time_interval

Condition_or_assumption

description

( 8,1 Numeric_parameter )

O

STRING

further_information S[1:7] [502 D ¢ il
{ : ocument_file )

Simulation_input_region

associated_part S[1:?]

region_property S[1:?]

iated ty S[1:? )
associated property S[ ]<8,6 property _value_or_relationship_select

(1,1 Part_version)

simulation_region_shape

C 8,6 property value or_relationship_select )

region_type

(4 )
10,1 Shape element
\ pe_

number_of nodes

,,,,,,,,,,,,,,,,,,,,,,,,,,,, C

O

STRING

Boundary_condition

applies_to

(9,1 Shape_aspect)

condition_value

8,6 property_value_or_relationship_select)

INTEGER| P

number_of_elements

INTEGER| P

area_to_be meshed S[1:7]

C9,1 Shape_aspect)

Meshing_condition




type_of defect
40,1(39) 9STRING
description =
redicted_defect S[1:? . v
Simulation_output p ,,,,,,, T [] o Defect_prediction defect_shape ( 9,1 Shape aspect)
\_ i
| locati ;
‘result S[1:7] ocation (10,4 Locatlon_elemenD
s begin_time
gREAL
end_time
Simulation_result - o REAL
|IIustrat|onS[17] 9,2 llustration )

region S[1:?]

Simulation_output_region

' h
region_shape ( 10,1 Shape_element )

belongs_to

( 39,2 Simulation_input_region )

history L[1:?] T belongs_to

—

history L[1:?]
O _ _ _ name
Simulation_unit_state | evaluation time Simulation_unit ASTRING
— oREAL unit_sha
) saliad'e 9,1 Sh t )
, ape_aspec
U pe_asp
unit_location
property S[1:?] (10,4 Location_elemenD

name | fEEEmmeEEeEEEemeEE |

. STRING o veotor_measure -3 3hmea
Simulated_property property value T e———

o value_select —

O

, value_select Ve sesserennng L[1:9]

,,,,,,,,,,,,,,,,,,,,,




equipment_usage context equipment_parameter
auip i Equipment_usage (8,2 Property_parameter)

41,5(30,31)

identifies setup_instruction
Equipment_setup g STRING
building_or_area
(41,1(17,20,22,24)>—c — qSTRING
sublocation
locati In_facility location ASTRING
ocation :
e ad location_code JSTRING
1 controller_name
1 controlled_by qSTRING
Tl Qg controller_model
1 Controller -~ JSTRING

controller_specification
| 50,1
0O 0 equipment type ) Specification

41,2(19,35) )} 'dentmcaﬂon ,,,,,,,,, 5,1 label
Equipment : '
equipment_name
(5,1 label )

equipment_model *Melting equipment
*********************** QSTRING attributes???*

1 4

<42,1 Core_equipmenDGz,z Ejector_equipmenD Molding_equipment | |Melting_equipment

item_height )
ffffffffffffffffffff <8,1 Numenc_parameter)

7777777777777777777 C&l Numeric_param6t9r>

. . item_width
41,3(42) Equipment_size |~ C8,1 Numeric_parameter)




p—C) COre_setter

(AE)

Core_equipment

p———  Dryer

P Bankout frame

——d Core_conveyer system

] Core_bench

molding_machine

core_box_skid

QSTRING
material_type
JSTRING
material_type
QSTRING
cores_required
GNUMBER

cores_required

A

(41,3 Equipment_size)

(41,3 Equipment_size)

,,,,,, core plug
cycle_time
****************** YSTRING
wax_vent
ffffffffffffffff GSTRING

Core_machine

ejector_definition S[1:7] i i
,,,,,,,,, -d EJjector_equipment
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