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Abstract

Aiming at the characteristics of fast scanning speed and temperature change during the additive
manufacturing process of electron beam selective melting, a multi-point simultaneous tempera-
ture measurement system was designed. The K-type thermocouple and PIC18F26K80 microcon-
troller were selected to design the temperature acquisition module, the RS-485 communication
network between multiple temperature acquisition modules and the host computer was con-
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structed by ADM2587E, and the host computer software was designed by LabVIEW software. Based
on the modular design, independent microcontroller A/D conversion, RS-485 networking and host
computer broadcasting commands and other technologies to achieve multi-point synchronous
temperature acquisition, synchronous acquisition deviation time does not exceed 0.28 ps. Experi-
mental tests show that the system can achieve 9-point synchronous temperature measurement, to
meet the requirements of the e-beam additive manufacturing process of multi-point, high-speed
synchronous acquisition.
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Figure 1. System configuration block diagram
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Table 1. Subsection calculation formula of thermoelectric potential and temperature of type K thermocouple

FLKEABRBABBSEENSBRITELAN

HHLF E(mV) BET Bt EAX(T) HEHE (MV) BT BB A(T)
[0,2) T = E/0.04 [2,4) T = 0.975E/0.04
[4,6) T = (E-0.1)/0.04 [6.8) T = (0.9925E-0.07)/0.04
[8,10) T = (E-0.13)/0.04 [10,12) T = (0.98E+0.13)/0.04
[12,14) T = (E-0.21)/0.04 [14,16) T = (0.9525E+0.38)/0.04
[16,18) T = (E-0.4)/0.04 [18,20) T = (0.9375E+0.6)/0.04
[20,22) T = (E-0.65)/0.04 [22,24) T = (0.9375E+0.6)/0.04
[24,26) T = (E-0.9)/0.04 [26,28) T = (0.9425E+0.48)/0.04
[28,30) T = (E-1.13)/0.04 [30,32) T = (0.96E-0.01)/0.04
[32,34) T = (E-1.29)/0.04 [34,36) T = (0.99E-0.97)/0.04
[36,38) T = (E-1.33)/0.04 [38,40) T = (1.015E-1.87)/0.04
[40,42) T = (E-1.27)/0.04 [42,44) T = (1.04E-2.87)/0.04
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Figure 2. Thermocouple conditioning circuit
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Figure 3. PT100 cold junction temperature compensation circuit
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Figure 4. Temperature acquisition circuit
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Figure 6. Physical picture
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Figure 7. SCM main program flow chart
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Figure 11. Main program flow chart
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