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Research on influence law of circuit parameters on heating

characteristics of graphite heating elements
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Abstract: Circuit parameters are the decisive factors for the heating performance of graphite heating elements, and
the research on the influence of circuit parameters is the basis for the design of high—performance and high-reliability
graphite heaters. The failure process of graphite heating device is investigated, and the reliability quantitative index-
es of heating element, temperature uniformity are determined. Four circuit parameters to quantify the output perfor-
mance are advanced, including the thickness, width of the strip, gap between the strips and radius of the gap round-
ing. The mechanism of influence of circuit parameters on heating capability and reliability is investigated through
coupled thermal electric finite element method analysis. The results show that the thickness can determine the heat
output capability, while the remaining three circuit parameters can determine the reliability. The advancements in
this paper play an important role in the development of high performance graphite heating device.
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Fig.1 Parameterized graphite sheet heating circuit

2 AEMRFEMNTEESHIER

A7 28I Bk B R RO AR A AR R R 4 Bk
HaeFME e RAESCERL13 ] ik 8
BAE, KRR WE BRE T, A S m#kk g g
A SR I REAR L MR IR B AR IG5 300 TR (4
2926.7 C)B, A S5 I AR AL, I S 3
KA B TR A & A R A BB R AR
Pde . THEJE MY A B8 2R IREIE oM 7 R
B BHARG LB SSECA BN E KRR
X T H B — 8 0RO R R AR Ak
Je ¥ e Tk B A B T AR R SOl L e R
F oM A 2RI A 880 R )
Ui e T A 8 R AR T ALK, W SR A AR R R
14 T B 4 AN 5 38, 0T BB 5 0™ 5 A i, TE
g1 & I B R

A1 88 R AT Y I AARE 7 52 IR T B3k 0 R BR
il DX B AR AN B2 AR R B R T I Y
A7, TR 25 A 2 L RE B S, AR s B Ik B i
Ko EMEFESHBTHNEEB/N B L
¥ DX IR X T AR, il AR 0 R A A S AT RE R AT AR
SCOR FH IR B B850 BE FR R0 b i AR RS Y nT AR
AT o
S 7Av,
P T A BRI W e Y T, 8 A
TR B A Bk B AT RE BRI VOl kA
TCA IR TR BT IR s AV, R BT IR

3 APBEESHXIMNEGHE NN
o) 41 38

R T BRI A B B SO IR EE T 1Y)
SR LI, AR SCR A R G i A A 7 U0 2 804k
M)A 88 5 R G BT IS A ss R RNy
120 mm X (105 2) mm, 47 FRICH AL & 2 fif 7

n= (1)



178 fiias TAEUE 15 %

P EY , SHEBESBINBE MR 2R, 1
F 1, Y DREE N 3 mm B, R, e /NME B

1.5 mm,

* 2 HWEESHOE

Table 2 Circuit parameter values

75 T/mm D,/mm D/mm R,/mm
1 2 14.3 1 1(1.5)
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Fig. 2 Finite element model
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Fig.4 Three finite element models
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Fig. 8 Temperature field of different rounding radius
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