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Continuous rolling forming process of underground high-power electric heater
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Abstract: Underground high-power electric heater is the core equipment of electric heating technology, and there is no production unit
with mature manufacturing technology in China. Therefore, combining existing theories of tube and bar rolling with the production process
of rigid cables, a continuous rolling process for underground high-power electric heater was proposed, and the metal strip coiling, powder
filling and continuous rolling were combined into a production line. Then, through experiments and finite element methods, the key influ-
encing factors such as diameter reduction deformation of outer sheath, rolling density of magnesium oxide powder filling, equivalent yield
strength and interface bonding strength were studied to prepare a good electric heater. Its maximum rolling density of magnesium oxide
powder was about 2. 80 g - em™ | and the equivalent yield strength was about 120 MPa. Furthermore, the continuous tube and the electric
heater are effectively combined, and the mechanical bonding force reached 3. 4 MPa.
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Fig. 1 Production process flow of underground high-power electric heater
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Fig. 3 Finite element model of two-roller continuous rolling
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Fig. 4 Schematic diagrams of composite structure for continuous tube and electric heater
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Table 1 Initial material parameters
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Table 2 Magnesium oxide particle ratios
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Table 3 Test results of two-roller rolling force (N)
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Fig. 6 Equivalent stress distributions on cross-sections of pipe under different diameter reduction rates by two-roller rolling

4.2 SHENENEREE

A T R Ty 3 e i AR A 3% 2 L AR
HEBENAEEGERERT WA KW EEIE, o
GBS A R X, R A 5 AR L i B2
P& AR DL TSR R R, T
BAGFLEH AR, R R MAE R —
JIR 5 55 1 3 2 A, AR AR T ik B R A A A A L A
I,

15 1l 28 4o B r i AR 2 i MR R B BAR B R T2,
AP EL IR B —E M HE (2.80 g+ em ™),
WGP G S M HEAT 2% WARELENR L, FIH %
BEXEMLEE b I g A% J 25 0 45 S i AL ) 4ok
9850 N; &), FIHMMMELH 5 (7) HE
PR B E AL BE 1 i IR BE 2490 120 MPa,

4.3 BMAREUEABEE THENEREE

SLHG AR R AR BE Ry AL B 25 1F T B4 4 4L I
T1 U B AR AR B S Ak i BE TR A IR (R Y
Jett AR Bl 60 MPa) G 4 FIEE 5 FiR

F4 HBESHRITER

Table 4 Experimental parameters statistic results
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Table 5 Equivalent yield strength of magnesium oxide
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5 966. 7 9667 97.76 119.6
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Fig. 7 Rolling force curves at different densities of magnesium oxide
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Fig. 8 Rolling deformation condition of each pass
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Actual picture of composite experiment
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