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Abstract

The objective of this project is to develop an interactive system to help the forging
process designers, mechanical/manufacturing/industrial engineering and technology
faculty, and students by giving them the necessary production information about the
forging manufacturing process, and also to lead them with a methodological approach in
the earlier stages of the forging related design process. This paper will report the current
development efforts.

1. Introduction

The manufacture of forged products is a process of forming metal under impact or
pressure’ . Often the workpiece is heated in order to reduce strength and increase
ductility during the deformation. In this system part design, process design, and material
selection are automatically calculated and some recommendations are given to users, so
the designers do not deal with the real design problems. In this interactive online tool
development, the system has been structured by using the Active Server Pages (ASP)
technique. An interactive website is prepared that helps a remote designer to design
forging parts based on various input parameters provided. The website also provides a
fundamental knowledge about forging processes. Assessment data of the current
development has been collected from senior level manufacturing technology course
students, and forging industry experts.

2. Web Based Forging System

The forging website helps any designer by giving the required design and process
information about the metal forging process (Figure 1). The user can find some
definitions and equations about forging process from this site (Figure 2-5). Various types
of forging processes are presented"”%. Figure 6 shows the page about open die forging
and how to calculate the required operation force’. This interactive website has important
design tools for blocker design, flash and gutter design and billet size calculations.
Preform stages are defined in the blocker design page and blocker dimensions are
recommended to the user according to the given input conditions (Figure 7).
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Figure 2. Metal Forging Information

In the current implementation, the following process outputs are provided by the Online
Forging Knowledge Based System:

e The billet diameter and billet length that will be used for the forging part.
e The load and energy required for the forging.

e The part design data for the preform, blocker, and finisher forging.
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e The flash and gutter design data for the forging.
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Figure 4. Cold Forging

The user can choose the part and process data/inputs from the pulldown menus. These
menus are filled automatically by the server’s database that contains the material
properties/feature knowledge/design equations. In this website Active Server Pages
(ASP) and ActiveX Data Objects (ADO) have been used for server site programming.

Once the dimensions of the part and the material are given the preform and blocker
dimensions are calculated and given in a new window as recommended dimensions.
(Figure 8). According to the selected material and the size of the part the recommended
flash and gutter sizes are calculated (Figure 9-10).
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Figure 6. Open Die Forging and Pop Up Window that shows the Force Calculation

A variety of forging materials and their properties are available in the system. The
collected data for the most common materials such as aluminum alloys and stainless
steels are included in this system. The user is able to search the database for different
attributes. These materials are usually available in standard sized billet shapes such as
round and square. Round billets are most commonly used because of their advantages in

manufacturing, shipping and handling. A variety of round and square size billet selections
is also included in this development (Figure 11-12).
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Figure 7. Blocker Design Page and its Calculation Dialog Window

User Input: Output:
Recommended Blocker
Finish Web Thickness [mm] Dimensions:

Finish Fillet Radii Rf [mm] Web thickness [mm]
Finish Corner Radii Re [mm] ::> Fillet Radii [mm]

Finish Draft Angle [*] Corner Radii [mm]
Finish Rib Width W [mm] Draft Angle [°]
Material Rib Width [mm]

Figure 8. Recommended Blocker Calculation Parameters
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Figure 9. Flash and Gutter Design Window
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OQutput:
Recommended Flash and Gutter

- _ Dimensions:
I,_ser qunl. . Width of the flash Wf [mm]
Net wlmght of the forging part w [kg] |::> Thickness of the flash Tf [mm]
Material Width of the gutter Wg [mm]
Thickness of the gutter Tg [mm]

Corner radius R [mm]
Corner radius r [mm]

Figure 10. Flash and Gutter Size Parameters

Output:
User Input: Recommended Billet
Dimensions:
Volume V. mm® Circular Billet:
Max XSection mm? Diameter D[mm]
Material ::> Length [mm]
Square Billet:
h="b [mm]
Length [mm]

Figure 11. Billet Size Selection Parameters
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Figure 12. Recommended Billet Sizes with Square and Circular Cross-sections

3. Conclusion

Online Forging Knowledge-Base is a fully integrated online design system which
provides the user with detailed knowledge on processing and design considerations.
Through the development of such a system for forging, design rules and heuristics, best
industry practices, and analytical methods have been integrated into the part and process
design. The system has been tested by senior level technology students and their feedback
was received. Students indicated that learning through this interactive website was much
more beneficial than straight lecture.
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This paper is intended to provide the reader with a generic description of the behavior of
Online Knowledge Based System for Forging Process. System windows and sample
outputs are presented. More detailed information can be received from
http://n.1asphost.com/forging/.
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