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Abstract

In actual industrial production, the temperature in the reflow furnace is not constant, but different
temperature zones are divided according to the process of processing workpieces. On the basis of
knowing some internal temperature data of an electronic reflow furnace and through data analy-
sis, the hypothesis that “the heating and cooling rate of workpiece in the furnace is related to the
temperature difference between it and each temperature zone” is put forward. The functional re-
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lationship between heating rate and temperature difference is obtained. This relationship can be
applied to correct the actual temperature at the junction of each temperature zone. Furthermore,
the original data can be substituted, and the linear programming model can be established with
the temperature change rate as the decision variable to control the passing speed of the workpiece
according to the actual needs, so as to achieve the effect of energy saving.
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Figure 1. The curve of preset/actual temperature and distance
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Figure 2. Fitting results of the relationship between heating rate and
temperature difference
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Figure 3. Fitting relation between cooling rate and temperature dif-

ference
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Figure 4. Comparison between the actual ambient temperature and the set
temperature in each temperature zone
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Figure 5. Results of furnace temperature curve

5. {RHRIZLEER

€ SRR -

i A ) A 4 SRAS 3

NIRLIX 3 H R 139.28 B G s

NI X 6 AR 170.63 £ IR ;

ANRLIX 7 TGRS 190.19 B IGE ;

NRLIX 8 S HAL IRy 222.76 FRIKE .

B R FEBR AR PR A [4], BT ECE R

4T =150, ff3t,t,; 2T =190, ffit,t,: 2T =217, M.t
maxv = f (t)

IT'|<3

t =min{t,t,}

t, =min{t,,t,} (26)

It —t;| > 60

T, >240

m

T . <250

max —

s.t.

Voo =1.44 cm/s

DOI: 10.12677/aam.2021.108289 2782 IR Esid


https://doi.org/10.12677/aam.2021.108289

RS

250+

200

150
=

100+

s/

0

0 50 100 150 200 250 300 350 400
t

Figure 6. Furnace temperature curves corresponding to different speeds
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