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Analysis and PID Controller Design for Infrared Oven
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Abstract

Oven process is one of significant step for hard disk drive
manufacturing process nowadays. It processes by heating the
hard disk component adhesive using infrared wave. Oven
temperature is controlled using PID feedback control system.
However, this type of control system often cause temperature
over rising and lead in product damaging. The over temperature
problem is suspect to be taken from physical changing of oven.
This change makes PID control parameters not appropriate to

that new condition and result in low efficiency of its control

system. This paper therefore presents infrared oven identification
technique to evaluate mathematical model coefficients. Enhanced
data are used in analyzing temperature output responses. And
then appropriate PID control parameters are designed in order to
control temperature to be within specification. The result will be
useful for infrared oven controller developing in the future.

Keywords: Heat Transfer, Control Theory, Parameter Estimation,

Response optimization
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Model Response

Set point Maximum Percent Rise time | Settling time (5%)
(CO) Overshoot (CO) Overshoot (%)| (second) (second)
80 86.5 6.47 2.65 3.98
85 90.4 5.11 2.94 4.10
90 94.8 4.23 3.25 4.17
Experimental Response
Set point Maximum Percent Rise time | Settling time (5%)
<) Overshoot (C) |Overshoot (%)|  (second) (second)
80 82.2 2.38 2.85 4.86
85 86.9 1.76 3.13 3.50
90 93.6 4.12 3.17 3.80
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