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Abdract: Lamination is used extensively in various industries. The type of lamination applied to the material depends
on the precision level required, which varies for materials needed for everyday use, materias used in high-tech industries,
and processes employed to fabricate finished products. Especialy in hot lamination, the distribution of the surface
temperature of the heating roller is very important to avoid the generation of internal bubbles and ensure flatness of the
attached materials, and thus maintain a good standard of quality and productivity. In this study, we have developed a
system to monitor the surface temperature of the heating rollerby applying a heterogeneous controller and a non - contact
temperature sensor. This monitoring system accurately measures the surface temperature of the heating roller and applies
the R$485 MODBUS communication method for easy expansion. Using this system, a laminated prototype was fabricated,
and its efficacy for non-contact temperature sensor calibration, Ethernet IP communication, stoppage of the heating roller,
and determination of temperature distribution with rotation was examined for its potential usage in industries.
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Fig. 1. Lamination operating principle.
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Fig. 2. Classification of hegting roller. (8) An oil circulation system,
(b) a heater insertion system, and (c) an induction heating system.
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Fig. 3. Configuration of the mechanical part of the prototype.
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Table 1. Main specifications of the prototype. Table 2. Specification of contactless temperature sensor.

Component Model Characteristic o Contactless temperature
Hedtin Classification
m”erg Making Size $160x1,078 mm sensor
- - Measuring temperature section -20 ~ 200C
Heating e pmoar | WOTking 45~2557C —— -
system temperature Resolution digital 01T
Contactless Measuring .
temperature  DTPML-485 temperature -20~200C Accuracy t 2%
Ssensor section Emission coefficient 0.95 ¢
Contact Measuring -
temperature TPK-04 temperature -50~500°C Temperature measurement time 2 ms
sensor section
Input voltage 5V
Pressure -a2D80-50 Bore size 80
cylinder Communication interface R$485 modbus RTU
Load cell MNC-1K Rated capacity 500 kgf
Motor RPM
reducer M2135 (reduction ratio) 1800 (1/60)
Inverter iG5A Frequency 0~400 Hz @ e
Ethernet card QJ71E71-100 Data transfer rate 100 Mbps n
Pressure roller
Lamination area
(a) . i }jmﬁjﬁ Drive unit I’:i?::{%:”
oo —, Uan
Lo T =5 Temperature
sensor
Heating roller
i D15 -
ot o— I — uAN
ADds - .
(b) RES .I;;.:‘)H}
' (b) Inverter
B | 'T"':;':'mn : \L;;\\ i R OR3216 — o (iGSA)
DAC VL [, / . PLC controller Ethernet card PC controller
O amay (QO3UDECPU) (QJT1E71-100) (PIC18F6520)
(c) +5V
20
uRa iR vechS -
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Fig. 4. Analog signal processing circuit. (a) Differential analog
& load cell input section, (b) digital analog converter section,

and (c) expandable temperature sensor section. outline of control panel.

Fig. 5. Lamination prototype. (a) Outline of prototype and (b)
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Fig. 6. Controller configuration of the prototype.
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heating roller.
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