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Object Model for Mechanical Design

TOYOHIKO HIROTA,! TATSUHIRO NISHIOKAt
-and MASAAKI HASHIMOTO*

To support the intellegent design activities of designers, we have constructed a product
model that can be shared by all processes of a design task.The product model incorporates
attribute-oriented modeling in order to represent a given designer’s knowledge. Moreover,
to directly reflect designer’s intentions, we have introduced the Product Model Description
Language (PMDL) with which a designer can transscribe his knowledge by himself. PMDL is
based on object-oriented-modeling and features concepts and mechanisms specific to mechan-
ical design. As an example, we have developed assembly chart generator using our product

model.
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<class type> <class name> : <parent class> {
alement:

<class type> <instance>([<attribute>,..]);
attribute:

attribute(<attribute type>, <default>);
connection:

connection(<screw>, [<objl>, <obj2>]);
method:

<method name>(<argi>,<arg2>,...); }
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subassembly engine {
element:
cylinder_part cyl_pi([[origin,[0,0,40]1);
cylinder_head_part cyl_head_pi([[origin,
[0,0,1001]);
screw screwl([[diameter,3], [length,20]1]);
screw screw2([[diameter,3],[length,20]]);
screv screw3([[diameter,3], [length,20]]);
screvw screwd([[diameter,3], [length,20]1);
attribute:
attribute(origin, [0,0,01);
attribute(vector,[0,0,1]1);
attribute(cordinate, [[1,0,0],{0,1,0],[0,0,111);
connection:
connection(screwl, cyl_pl, cyl_head_p1);
connection(screw2, cyl.pl, cyl_head_p1);
connection(screw3, cyl_pi, cyl_head_pl);
connection(screw4, cyl_pl, cyl_head_pil);
method:
vector GlobalVector(globalVec,
CHILD.GlobalVector(vector, -
PART .vector)); }
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subassembly cylinder_part : emgine {
element :

cylinder cyli([vector, [0,1,0]11);
attribute:

attribute(origin, [0,0,0]);
attribute(vector,[0,0,1]);
attribute(cordinate,
(r,o,03,00,1,01,00,0,111); }
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part cylinder : cylinder_part {
element:
hole holei([[diameter,3], [length,10],
[vector, [0,0,-1]);
hole hole2([[diameter,3], [length,10],
[vector, [0,0,-111);
hole hole3([[diameter,3], [length,10],
[vector, [0,0,~1]11);
hole hole4([[diameter,3], [length,10],
[vector, [0,0,-111);
attribute:
attribute(origin, [0,0,0]);
attribute(vector, [0,0,1]);
attribute(cordinate,
ff1,0,03,[0,1,0],[0,0,111); }
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sub_part hole : UNKNOWN {

attribute:
attribute(diameter, 4);
attribute(length, 8);
attribute(screw_pitch, 0.1);
attribute(origin, [0,0,01);
attribute(vector,[0,0,1]);

method: :
vector GlobalVector(parent.vector,vector); }
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part screw : UNKNOWN {
element :
screw_shaft screw_shafti([]);
attribute:
attribute(diameter, 4);
attribute(length, 8);
attribute(screw_pitch, 0.1);
attribute(origin,[0,0,0]);
attribute(vector, [0,0,1]);
attribute(cordinate,
[[1,0,01,[0,1,0],[0,0,111); }
part screw_shaft : screw {
attribute:
attribute(origin, [0,0,0]);
_ attribute(vector,[0,0,11); }
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