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Abstract Keywords

To solve the problems of gradient heating and power control in irregularly shaped metals, we design a multi-inductor;
three-sensor induction heating power process, which has three segments and joint-induction coil heating. We induction heating power;
establish a mathematical model and identification method based on key parameters, such as frequency, pow- gradient heating;
er, and heating time in aluminum. We also studied the coupling problem by analyzing the heating equivalent parameters identification ;
circuit for a three-sensor power supply, which obtains the same phase of a three-section multi-sensor output power decoupling

current as the key to power decoupling. Using this theory, we developed a simulation model and prototype,
and the simulation results show that using the recursive least squares parameter estimation algorithm will result
in a good identification model. This system reaches the allowable error limit when the frequency and heating
power have reached 300 and 1 000 recurrence times, respectively. Prototype experimental results show that
this method effectively eliminates power coupling between segments of the induction coil, and that accurate

gradient heating and power control of irregularly shaped metals can be achieved.

1 8 FREHRAE T2 ARG A L Il PR 28, — 2
= TARMERERE ISR FL IR, — R TS IR0 U P A8 I

SN T F 4 S A RO A S A, PO DA R, PO R A s R S BA A A e R 1 AR

MRV SR AR Z BT AT &, i T, AEHE Ry, R BRI A R B R . Bt



4 1

R, 2. 200800 A NI B R 14 2 B0 R B Dl 5 e R

427

PATI PR, X4 i M AR Wkl s, ATER
PR AR R AR AR, SCO1 -2 J 3 T —Fb ik 3 IR B b
JEE AR IR LR, N 2 VB T fim A B R 2k el 2
B, IR SENRER A 4 55 4 8 TE B He i B 7™ £F % s itk il
FEABHE R it BT B s s SCL3 =7 AN 75 36 X niz
R TSR T 20, S PID ( proportional -integral -deriva-
tive) | MHZERZE | BRI LA SOR G K3 e 051, LAak
S Bt DA AR E MR el SCI8 143H 1 P AR 4
PITHAFEG AR, THEREE 5 A0 B B T 4> 2 el 8] 1 i
FTH, XSO ] T — b T, SCL9 I X X i s
AT R G RN L JR AT TR A AT, A T A
TEHT A RS R I B =2 T PR o 4 i 1 %6

AR SCERIAFNER A G T, 4810 T = BeaUR 45 1
SRRV AR, RIS S ] R SN 5 A R =B, A
IR FR IR AN AR | v T I A 5 0 RN i A

XN AR Y AT LU B0 A 9 B L R BEAALIN
TOIREF R AU RETRAE 3 MBI A E S8, DASEBA
[l 05 | AN MU 45 ) B JBE Ao BE . AR S 228 T
(w3 VR AN A GERNE S € i I DS N 7
XM T BEAT 2 RO RSt B B33 | (8] i1 2
R, A = BUE NS A S R — R A0 = B
L R K (551 o [ R (Y 2 3N v s | B R
A IRV, S S SRR B R R AT DR R, T B
2Rl Z B AR SO0, DTS B M ) <6 B8 7 25 S L 4
FARFHRO P, I REDRAGAE , IR R A2l

2 RuiEi

2B A BN IR R AL A I 1 R, AR
RLRZ I B P RE B A i = %, 23
AN TG0 i Al i AR

r'é_\ Lfl
A~
L VI~ AVD, VT, jSVD.z
% i |
C,,— 1
P A gt
‘\? FRRLER
NN
) VT VD,V T, %VD14 §!§
L NN
2 1 SR R AU TN
A c=— I_g_‘ L, ¢ i i i mee QY Yo THm
¢ - T, VI, ZWD,VTa[ VD, \i§
Ap, G- . =
u. 3 NN
+ 7 - ND O
AMEHH
VT, TRNLAR
VT?ﬂ WD, "¢ VD,,

BT m B PR A 1

Fig.1

VN A o, Y 74 = g 25 S 4], AR R i
P2 iz, 3 el S G ) P B AR R A DO e L A K
Sy e B LA ST IR SR Sl B ZE A, 3 B Sk B el 2kl
AU 2D I RE S SRS R 2R Y HL IR | R AN
WA E 5, 1@ DSP (digital signal processing) KX 2 VT, |
VI VT VT VI BB AR, DTS i Sz i 4 vy
TR IR (] | BRI R E SR
3 SRR

BN_IIER R RS EHR R RN Ik, R
BAHERTIELIHR IR, B LR R AR B — AR
H TR oD AT R R AT RE BRI 2
B FERHERLE RGBT T R h LR, i HE
NZFEEFHEA SR R B e O AR L G AR
A SHAEAWTE L, TS MBS 1L, LR

Structure of induction heating power
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Fig.2  Structure of the main inductor
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Fig.3 Equivalent circuit of heating power
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Fig.4 Recursive curve of frequency parameter identification
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Fig.5 Recursive curve of power parameter identification

0.9
08|
0.7
0.6
05}

P
04}
03}
02}

0.1}

0 500 1000 1500 2000 2500 3000
times
Bl 6 N[FIMEFE T 22 N R Al TR
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