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ABSTRACT: The work aims to study the relationship between the Expandable Polyethylene (EPE) net heat sealing
quality and heat sealing parameters (EPE tensile rate, diameter of electric heating wire, temperature of electric heating
wire and time of heat sealing), and analyze the characteristics of the heat sealing process of EPE nets, so as to lay a
foundation for the design of EPE net heat sealing packaging machines. The electrothermal characteristics of
nickel-chromium wires under different current were studied by experiments and electrothermal coupling simulation, and
current and temperature models were established. At the same time, three-factor and three-level full factor tests were
carried out to analyze and determine the optimal heat sealing parameters of the EPE net. The simulated transient
temperature was more accurate than that measured by temperature sensor. The lower the tensile ratio of the EPE net, the
greater the heat sealing strength. The optimum heat sealing parameters of the EPE net were as follows: the diameter of
electric heating wire was 2 mm, the heat sealing temperature was 130 °C, and the time of heat sealing was 4 s. The thermal
inertia of the temperature sensor causes the measured value of the electric heating wire to lag behind the actual value,
which is especially prominent in the process of rapid temperature rise. By establishing the electrothermal coupling model,

the electrothermal characteristics of the electric heating wire can be characterized more accurately, which provides a
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method for the prediction of transient temperature. The research of the EPE net heat sealing technology can provide a

more universal and efficient packaging method for the protection of fruit EPE net sleeve packaging.

KEY WORDS: nickel-chromium alloy wire; EPE net; electrothermal coupling; heat sealing parameters; full factor test
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Tab.1 Fusing current of nickel-chromium wires

PR AR, A ANSYS S 7 oL S -BES AR
Ry . WEMBISISERME (% 2), WHR
PEAT PR  or o BEE BN R, IR E
22 °C, SKRAFISTAIN 20 s, RN, HLEZZ R |
TS e kA 5 2 ) B RO AL, PO I AR K i
D PR B 2 TR AR IR E , AR A W08 A E
EXCHIR

x2 MHEBEMX
Tab.2 Material properties

L LB/ pRS = I/

Hezy/

@Qm"H Wm'K"H (kgm”) Jkg'KD
B eu 1.09 17 8 400 460
panyis
?E;’E% 0.4 930 2300
ifﬁlﬁz‘% 0.25 2250 1 400

BEA SR/ mm  CFEERTRRT/A R TA
1.00 1.12 0.37
1.50 2.07 0.69
2.00 3.03 1.01
2.50 4.16 1.38
3.00 5.28 1.76
3.50 6.71 2.23
4.00 8.08 2.69

1.5.1 MimBARY
1 FL AR 22 3 T Y PR O R A T B AR

A AR, R IR 22 TR B GRS , HER TR
TRE o YR, HL B 22 (IR EE R TH E A
U A TR SRy RS IR EE Y 3 e AR S H A 22 E R [
O AL EE AS A A, S A IR R RS M o
M LR PR E B TR, PR RS T AR,
FEAWAK (1),

Q=E=VIt (1)

. Q MAEMME, J; E AfHEME, I; V
EHE, Vi IONHET, A; tREE], s

HE 3 X i A 1 1 2R A B E A R i 2 R
15 2 AR X A A= 8, Rk (2),

Q'=hA(t, -t,) (2)

Krp: QLI , J; h AXRBARE; A
by g X R A, BDEBRZZ B R A, m?;
FSEHHREE, °C; t o NWIHRTEEE, °C.

FIER ML b T, HEKERKHERK
4, PR 04 T AR T A T 2 AT, 5
23 S I BRI U A A TR, AT A BR T /AT
Bf N Z W SIS AR, RS BRI AL A T AR, PR
X i 4 ol T AR A 2R UK (3),

A =nDL (3)

AT R AL AR S [ i i R, U TR
ot 573 SRR, R ZR 0RT FR A A A
FEFEME S . 3R 3 AT EAR AN R B K
Ber 5a K ARSTRR



Faots HTM

B, e BEA SR AEES EPE MR T Z 65T 65+

x3 ARAEAREKAS45KEANMNRBRARE
Tab.3 Coefficient of heat convection between nichrome
wire of different diameter and air
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Fig.3 Temperature change at different current steps
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