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Fig.1 Finite element simulation flow chart of induction heating
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Fig.2 Solid model of coil-titanium plate (a) and grid model of

titanium plate (b)
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Tablel Main structural parametersof the solid model (mm)

Parameter Value
TA1 titanium plate size 50x100%2
Induction coil size 50x80%6
Cross section size of coil 6x6
Gas space size 500x500x600

Air gap between titanium plate and coil 2
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Table2 Variationsof electromagnetic thermal parameterswith

temperature
Thermal . .
Tempe-  conductivity Sp emﬁg heat Convecpon Resistivity/
. . capacity/  coefficient/ 7
rapture/’C  coefficient/ W-kg'K)' W-(m-K)' X107 Q'm
W-(mK)" &
20 20.7 522 10 4.0
100 18.6 542 10 7.2
200 17.4 551 15 10.4
300 16.6 582 25 12.2
400 16.2 596 40 13.1
500 16.3 613 70 13.7
600 16.4 627 100 14.0
700 16.8 639 130 14.2
800 17.2 661 160 144
900 17.7 584 190 14.8
1000 17.6 595 220 15.1
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Fig.3 Heating effect of the double coil with current in the same (a)

and different (b) directions
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Fig.4 Schematic diagram of three-coil heating structure



* 1696 Wi eJEp RS L %53 %
- 0 51100 1200
1100} T 18mm 1100+ ——4mm ——4mm c —+—4mm d
'\. ——22mm » —a 6mm 1050+ e 6mm
(@] « ——25mm —— 8 mm 1100 —A—8mm
g 1000 —v— 30 mm A 1000+ A —o— 10 mm 1000+ —=— 10 mm
E N —— 40 mm « .
g \\ f ; 2mm /A2 9501 1000+
j=% = )
g A / 900 | T %00l
S 900f .. KB, odns W\ 900F
= \w,_-wz},,,, ¥ &‘/ \\4
¥ 850+
800 - 800}
800 . . . . . . 800 L L L . . .
000 002 004  0.06 000 002 004  0.06 0.00 002 004 006 000 002 004 006
Distance/m Distance/m Distannce/m Distance/m
K5 ARIZECH IERGE E it 2
Fig.5 Temperature curves of titanium plate with different parameters: (a) single coil width change, (b) coil spacing change on the double coil side,

(c) air gap change on the double coil side, and (d) air gap change on the single coil side
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Fig.6 Temperature field of titanium plate after parameter optimization: (a) temperature distribution nephogram and (b) transverse temperature

Table3 Main chemical composition of TA1 plate (w/%)

curve in the middle
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Fig.8 Temperature collection path (a) and temperature curves with
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Table4 Main chemical composition of AAG061 alloy (/%)
Cu Si Mg Zn Mn Cr Fe Ti Al
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Table5 Experimental parameters of rolling with different heating
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Fig.13 Temperature and shear strength distribution in the width direction under heating for 55 s (a-b), 60 s (c-d), and 65 s (e-f)
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Temperature Control and Properties of Titanium/Aluminum Composite Plate Prepared by
Heter ogeneous Temper ature Rolling

Yu Chao, Guo Yunchang, Xiao Zihan, Jiang Runwu, He Zhibin, Xiao Hong
(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling, Yanshan University, Qinhuangdao 066004, China )

Abstract: In order to achieve a more uniform temperature distribution of titanium plate during electromagnetic induction heating of
titanium/aluminum composite plate prepared by heterogeneous temperature rolling, different induction heating coil sets were designed to heat the
titanium plate, and the influence of the structural parameters of the induction coil on the temperature field in electromagnetic induction heating was
simulated by finite elements, and the temperature difference between the width of the titanium plate was controlled within 50 °C by adjusting the
induction heating parameters to form a more uniform temperature of the titanium plate. The induction heating and temperature measurement
experiments of the titanium plate were carried out, and the average temperature of the titanium plate was formed under a short heating time of
635 °C, and the temperature difference within 45 °C was formed, which verified the simulation results. A titanium/aluminum composite plate with
an interface shear strength of 63.3 MPa is prepared by rolling the high-temperature titanium plate and the room-temperature aluminum alloy plate
with good uniformity, and the distribution of the bonding performance of the prepared titanium/aluminum composite plate was analyzed by
temperature uniformity.

Key words: titanium/aluminum composite plate; heterogeneous temperature rolling; induction heating; temperature control; coil design
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