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A Study on the relations among the Feature, Function, and Manufacturing Process
to integrate the Part Design and Process Planning in the Early Design Stage.
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ABSTRACT

The tight integration of the part design and process planning is very effective to high quality product development and
cost effective manufacturing. Moreover, the integration in the early design stage, that is, the integration of the conceptual
design and the conceptual process planning may take a big impact with the forecasting the alternative of the design and
manufacturing. In this paper, the real field parts are studied about the relations among the Feature, Function, and
Manufacturing Process taking the style of reverse engineering method, to found the base of the systematic computer system

for the integrated product design and manufacturing process planning.
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Table 1. Basic Function Groups

Function Description ]

Motion -Rotary, Linear, Oscillatory, Other
-Create, Convert, Modify, Transmit

-Flexible, Rigid

Control | -Power, Motion, Information
-Continuous, Discreet
-Modification, Indication
Power/ -Store, Intake, Expel, Modify, Transmit
Matter -Electrical, Mechanical, Other
Enclose | -Cover, View, Protect

-Removable, Permanent
~Support, Attach, Connect, Guide, Limit
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Figure 1. Assembly of Hydraulic Power Chuck
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Figure 2. Kinematics of Power Chuck

Table 2. Function-Based Taxonomy of Hydraulic Power Chuck

Component Functional Description
Transmit Rotary Motion to the workpiece
Chuck Body Cover the Other Parts
Guide/Limit Master Jaw and Wedge Plunger which are moving
Master Jaw Transmit Linear Motion to Soft Jaw
Jaw Nut Connect Master jaw to Soft Jaw
Soft Jaw Support workpiece which is stationary
Convert (Horizontally) Linear Motion of Draw Screw to (Vertically) Linear Motion
Wedge Plunger
of Master Jaw
. Attach Draw Screw to Wedge Plunger
Retainer , - .
Limit Master Jaw which is Moving
Draw Screw Transmit Linear Motion of Hydraulic cylinder to Wedge Plunger and Retainer
. Protect Chuck from dirty article
Pilot Bush . .., C R R
Guidel Limit Wedge Plunger which is moving horizontally
Cover Protect Chuck from dirty article
Adapter Connect Chuck-Body to the Other System (Rotating System)
Bolt (just in Figure 1) | Attach Soft Jaw to Jaw Nut
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Figure 3. 3D Model of Chuckbody
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SECTION B-B

Figure 4. Drafting and Features of Chuckbody

Table 3. Function and Feature of the Chuckbody based on the Basic Function

Feature Detail Feature . N.um. Function of Feature
in Figure 2
Machined | Cylindrical surface S1 x 1 | Support Adapter
Surface | Cylindrical surface $2 x 1 | (Outer Diameter of the Chuckbody)
Feature (S) | Cylindrical surface 83 x 1 | (Outer diameter of the Chuckbody)
Annulus surface S4 x 1 Support Adapter
Annulus surface S5 x 1 -
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o ) Limit Motion of Wedge Plunger and Retainer
Cylindrical surface S6 x 1 .
Guide Motion of Wedge Plunger and Retainer
L. imi i 1
Cylindrical surface S7 x 3 Limit Motl.on of Wedge Plunger
Guide Motion of Wedge Plunger
Annulus surface S8 x 3 (Front Face of the Chuckbody)
Annulus surface S9 x 3 | Support Pilot Bush
Cylindrical surface S10 x 3 | Support Pilot Bush
Planar surface S x 6 Limit Motion of Master Jaw
Guide Motion of Master Jaw
Planar surface S12 % 6 Limit Motion of Master Jaw
Guide Motion of Master Jaw
Planar surface S13 % 6 Limit Motion of Master Jaw
Guide Motion of Master Jaw
Pocket NV1 x 1 | Support Adapter
Pocket NV2 x 1 | Hold Wedge Plunger, Retainer, and Draw Screw
Step NV3 x 3 Hoh.i .Masler Jaw (This is just a space for avoiding the
Machined collision between Master Jaw and Chuckbody)
Volumetric | Through hole NV4 x 1 | Hold Pilot Bush
Feature (NV) | Pocket NV5 x 3 | Hold Bolt (to attach Adapter to Chuckbody)
Pocket NV6 x 3 | Hold Bolt (to attach mating part to Chuckbody)
C.Bored through hole NV7 x 6 | Hold Bolt (to attach Chuckbody to mating part)
T Slot NV8 x 3 | Hold Master Jaws
Volumetri S ¢ Pilot Bush
oumetie Protrusion PV1 x 1 l,lp p or l, or=d
Feature (PV) Limit Motion of Wedge Plunger
Groove Groove Grvl x 2 | -
(Grv) Groove Grv2 x 2 | Hold Lubricant
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Table 4. Manufacturing Process of Chuckbody

Process Feature
F=4 7 Cylindrical Solid workpiece
Cylindrical surface (82, S3)
Tuming Pocket (NV1, NV2)
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