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A Knowledge-Based M esh Generation System for Forging Simulation

Koukichi Nakanishi, Osamu Takata, Nariaki Horinouchi,

Hiroshi Yano, Tadao Akashi, Naoki Matsuoka

gooo

gooboboooobbboooobobbogoo
goboogos3spogooooooooboooooo
goobooooboooobboooboboo
gogboboooboboooobbooobboo
gogbobooooboobooobbbooobobon
gooboooobobboooobboooboboo
goboboooboboooobboooboboo
ggboobooobbooobobbooobboo
RN

gobooboooobobooooobobogo
gooboooobboooobboooboboo
gogbobooobboooobobboooboboo
gogbobooobobooobbbooobobon

gobooooobobooobbooobboon
uoboooooobooobbuooobbood
goooboooobobooobobooobboon
oboooooboboooobbooobboon
uobooooooboooobbuooobbood
oo z2opooooooooooon
uobooooobobooobbooobboon
uoboooboobooobbuooobbood
goooooobobooobbooobboon
gobooobooobooobooooboobbobn
goooooobobooobbooobboon
gboooooooobon

Abstract

We have developed a knowledge-based system for
automatically generating two-dimensional meshes,
which is easily applicable to various fields of
computational dynamics with structured meshes. We
analyzed and modeled experts' mesh generation
procedures in the simulation processes of forging
deformations, vehicle aerodynamics and engine in-
cylinder flows. This paper outlines the mesh
generation system focusing on the implementation
techniques of search and inference, and then shows the
functional ability of this system applying to the forging
simulation. The characteristics of this system are as

ooooo

follows. (1) Plural solutions can be efficiently
obtained at the same time in the search phase, using
the global dependency and local dependency. (2) The
meta-level inference method and its knowledge
representation method are very applicable to various
fields of analyses. In the rigid-plastic deformation
analysis, remeshing is needed. We have applied this
mesh generation system to forging simulation, and
found it promising for practical use. It was clarified
that appropriate sub-region shapes and meshes in the
deformed workpiece were generated at each stroke.
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Fig. 1 Feature of our developed mesh generator system.
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- Meta-rule(e.g. Determine start points of division line)

meta_rule(nominate_points, BD, W):-
O get_data(basic_region, BD, W, composed_segments, L),
O get_data_all(segment, L, W, start_point, M),
>
O inference_engine(wms rule, division_nominate_rule, W, M).

- Rule(e.g. Restrict of adjacent lines with straight lines)

rule(division_nominate rule, rulel, W, POINT):-
[ get_data(point, POINT, W, division_nominate_point, yes),
[0 get_data(point, POINT, W, previous_segment, P_SEG),
[0 get_data(point, POINT, W, next_segment, N_SEG),
[0 get_data(segment, P_SEG, W, line_type,straight),
[0 get_data(segment, N_SEG, W, line_type,straight),
O intersect_angle(in, straight, straight, P_SEG, N_SEG, W, ANGLE),
[ put_data(point, POINT, W, test_angle, ANGLE),
[J data_base([straight], test_intersect_angle, INT_ANGLE),
O INT_ANGLE < ANGLE,

-->
[ put_data(point, POINT,W, division_point, yes).

Wms-rule
Workin
Workir Gii@bmﬁiﬁ
Rule-set: rulel ruIe2 ruIeN

Fig. 7 Anexample of conflict resolution strategy.
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Fig. 12 Fow of forging simulation.
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Fig. 14 Typical forging process of idle gear.
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