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Article history: A library of parametric CAD models should be provided for the reuse of design
Received 27 August 2013 data in configuration design. Mechanical products have many options and
Revised 24 October 2013 parameters, which in turn, require a large number of CAD models for

Accepted 20 November 2013 configuration designs. Existing methods for library construction are limited in

their ability to decrease the number of CAD models and ensureindependency
between theconfiguration design system and the library. To solve these problems,
we propose a method thatcontrolsa CAD library based on part-shape information
model, and also present its technical details. To verify the proposed method, a
CAD library for bicycles was constructed and design modification experiments
usinga prototype part-shape controller were performed. From the experiments,
we found that the proposed method can effectively decrease the required number
of CAD models by reusingmodels for configuration designs.
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Table 1 Number of parametric CAD models required for bicycle
configuration design

Part name

Option type

variable(const), aero

Option no.

seat tube 6

straight, curved once, curved twice

variable(const), aero

top tube
straight, curved once, curved twice

variable(const), aero

down tube

w [ fw o w |
o

straight, curved once, curved twice

head tube aero, const, variable 3

drive side, non-drive side

wishbone, non-wishbone

frame chain stay 36

straight, curved once, curved twice

straight, curved once, curved twice

drive side, non-drive side

wishbone, non-wishbone

seat stay 36

straight, curved once, curved twice

straight, curved once, curved twice

socket, plate

rear dropout  |derailleur hanger 12
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chain ring

cranks 27

W lwlwinm|(pwlw|lwimwinw|wlw|wo|n

spider

fork style

handle drop bar, mountain bar, bullhorn bar

stem

seat post type

olw e w | w

wheel

Total: 6*6*6*3*36%36%12 + 27 + 3+ 3+ 1+3+1 = 10,077,734
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Fig. 4 Product layout model of a bicycle
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Table 2 Application of part shape options to bicycle CAD part

files
Part name | Sub part name | Shape option group Shape option name

frame seat tube selection type one_of
creation type on_off
top tube selection type one_of
down tube selection type one_of
head tube selection type one_of

chain stay operation type symmetry_of
selection type one_of

seat stay operation type symmetry_of
selection type case_of
rear dropout selection type one_of
selection type num_of
creation type on_off
crank selection type one_of
selection type num_of
fork selection type one_of
creation type on_off
handle-stem selection type one_of
seat post selection type one_of

wheel ‘No shape option’

[Before]

Change of crank shape option

« chainrings_num (num_of)

+ -1 (before)
.22
» -3 (after)

- spider_type (one_of)
+ spider_etc
« spider_0
+ standard

—
[After] .

Change of crank parameter

number of cranks spider (0->4)

Fig. 9 Experiment of 3D CAD part model modification for a
crank part using the part shape information model
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