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ABSTRACT

Cam is a devic'e converting a rotational movement to control reciprocating movement through its shape with very
high accurate timing. The cam profile regarding displacement and angle information was not available for
developing a cam profile model. An approach of reverse engineering was used to develop an original camshaft of
internal comIns/ion engine. The process began Wilh finding the coordinate system of cam profile using Coordinate
Measurement/I/achine (CMM). The information was applied to Computer Aided Design (CAD) and Computer Aided
Manufacturing (CA M) soft""are to prepare Computer Numerical Control (CNC) code. The code was generated to
Wire cut Electm Discharge Machine (EDM) for fabricating cam. CMM, CAM and EDM capabilities and problems
tn developmg cam model were also discussed. The result indicllted the reverse engineering approach has capability
III developing cam profile.
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Introduction

Accurate movement can be controlled by using cam via its follower especially in packaging machines, can-making
machine, Wire-forming machine, machine mechanism (Borg ct al. 1997) and engine (Lampinen 2003). Cam with cam
followcr controls the rotational movement and convel1s into reciprocating movement with very high and accurate
timing. The va vetrain mechanism takes place as operated device to control the cxchange of inlet and exhaust gases
in the internal-combustion cngine as shown in Figure I. The valvetrain assembly includes the poppet type valve (inlet
or exhaust), the spring which closes it, the force transmission components (cam follower, pushrod, rocker arm) and
the cam driving assembly, which transmits the operating force from the engine power output shaft to the camshaft in
which the can" is mounted (Lampincn 2003). The function of the cam is to control valve opening and closing
movements by its shape with very accurate timing in relation to the stage of the engines operating cycle. Cam shape
optimization heavily depends on task, material strength and durability, cam manufacturing technology, geometric,
kinetic and dynamics of cam movcment. A geometry aspect is an impol1ant factor that should be considered in
developing calli.

Reverse engineering is a digitally scanning an existing physical model and converting it into a digital model for
further manipulation (Schodek et al. 2005). This is a convenient method to visualize and model points when they
have been mea:;ured. The measurement tools of model depends on the shape complexity either manual or automatic
touch device. For simple or regular model the manual or conventional melTology tools can deliver the dimension.
Ilowever, most of engineering models not only consists of regular 1;hape, but also combination with irregular or
complex shape. Digitizers such as Coordinate Measurement Machine (CMM) may be used to input extremely
complex shape:; and used to develop of the model with current technology utilization of Computer Aided Design
(CAD). Computer Aided Manufacturing (CAM) and Computer Numerical Control (CNC) machine. This reverse
engineering approach is necessary especially when the design drawings for the product are not available or replacing
for an existlllg part (Schodek et al. 2005; Malek et el. 2005).
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Conclusion

The results indicate the reverse engineering approach has capability in developing cam. The scanning process of cam
complete in producing cam initial model and data of scanning using CMM and Calypso software. Fikus EDM and
Lathe software successfully in generating tool path planning for CNC wire cut EDM. Soddick CNC wire-cut EDM
machine cam profile in roughing and finishing sequence.
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