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Representation of Spatial Relationships for Sheet Metal
Weld Assemblies Modeling
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Abstract

This paper presents spatial relationships and engineering features for the feature based modeling
of Sheet Metal Weld Assemblies (SMWA) that are made of sheet metal components through arc
welding processes. Spatial relationships in ProMod-S, a sheet metal product modeler, are further

extended for the SMWA modeling. Some spatial relationships for special weld joint types are newly

introduced. The geometrical and topological relations between spatial relationships, mating features,

and assembly features are defined. Finally, assembly data structures for the product modeling of

SMWA are proposed. They are an engineering relation to represent the constraints between

component features, and a mating bond to integrate component design information.
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2% 1. Groove shapes in SMWA
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1Y 2. Six spatial relationships.in ProMod-S
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¥ 1. Six spatial relationship and mating entities

face::face
face::cylindrical surface
face:spherical surface
face_edge::face_edge ex) flange_edge
flange_bevel
parallel-Offset face::face
face!'cylindrical surface
face::spherical surface

parax-Offset face:face
face''cylindrical surface
face:spherical surface

aligned center line:icenter line ex) Cylindrical_butt
Cylindrical_Tee 1
Cylindrical Tee II
face_edge::face_edge ex) Tee, Lap, Cormer
Cylindrical_butt
Cylindrical_Tee I
incline-Offset face: face
face:'cylindrical surface
face::spherical surface

incline-Angle face::face
face:cylindrical surface
face: spherical_surface

¥ 2. New spatial relationships for SMWA

Cross center line’:center line cross_T
cross_l
Projection cylindrical surface:axle surface |projection_T

projection_I
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a) Butt
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b) Flange_bevel

cylmder,a; cylinder b spatial angle !tolerance " dof.
i relationship
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19 3. Examples of spatial relationships
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138 4. Three phases of a weld assembly
engine
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. 3% SMWAS] Zt o|&w el uhe

|, 74 dddeg 3 7l 2% EA "3 mating
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3 3. Assembly features and their mating entities

in SMWA

Sub-joint Type | S/R Mating Entities

Butt Butt
Butt_backing

| against |platelface)-platefface)
against |plate(face)plate{face): plate{face)

|
|
Tee Tee_fillet \i against  |platelface)::plate(face), Hlatelface_edgel::platelface_edge)

Tee_flange against |flanged part(facel:plate(facel
aligned |flanged partiface_edge]iplatefface_edge)
Lap Lap_flat | against |Platelface] platefface], platelface_edge]:plate[face_edge]
Lap_offset ‘ against |flanged platefface):plate(face}
aligned |flanged platefface_edgel::platelface_edge)
Comer |Comer_square against  [platelface]-:plate{face], plate{face_edge): plate(face_edge]
Corner_open aligned |plate[face_edgel platelface edgel

Corner_backing against |plate(face):plate{face]
aligned platelface edgel:platel face edgel

Cybinder |Cylindrical_butt | against [cylinder{face_edgel:cylinder{face_edge]
aligned |cylinder[screw. face):cylinder(screw _face)
aligned |cylinderfcenter_Jine):cyiinder{center_line)
against |cylinder{facel::platelface}

aligned {cylinder{center_line)::plate{center_line]

1 against |cylindrical parti{face_edgel:platelface_edgel
Cylindrical_Tee I | aligned |cylindrical part(center_line)::platelcenter_line}
cross  |cylinder[center_jinel:cylindericenter_line}

i ICylindrical_cross projection |evbnderleylindrical_surfacel:‘cylinderlaxle_surface]

Cylindrical_Tes {

‘Cylmdm‘al .

Flange ‘pm]ectmn against iflange(l part{face]: flanged part(face]
Flange flare aligned Iflanged partiface edgelflanged partlface_edge)
. against lﬂanged part(face_edge):flanged part(face_edge}
} Flange edge against |flanged part{face_edgel::plate[face_edge]
|Flange_bevel ‘
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219 5. An assembly feature example
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1% 6. Engineering relations among part
features
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