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Study on High Calorific Value and Low Thermal Shock Heating Agent for Thermal Battery
LUO Jing!, SHANG-GUAN Xiao-hong!, SUN Xian-zhong!, BAI Yin-xiang', KANG Er-wei!, QIAN Yu-min?,
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(1.Xi’an North Qinghua Electromechanical Co. Ltd., Xi’an, 710025; 2. Beijing Institute of Technology, Beijing, 100081)

Abstract: In order to develop heating agents for thermal batteries with high calorific value and low thermal shock, the
microstructure, particle size distribution, specific surface area, etc. of different types of active iron powder were characterized and
analyzed, and the formability, flammability, calorific value, and combustion temperature of different formulations of heating
agents were tested. The results indicate that the microstructure and characteristics of active iron powder have a significant impact
on the formability and flammability of heating agents. Coral cluster shaped active iron powder produces the best formability and
flammability of heating agents, while the prepared high calorific value heating agent has less thermal shock during combustion.
Meanwhile, increasing the proportion of potassium perchlorate or adding a certain amount of aluminum powder, it is possible to
significantly increase the heating value of the heating agent without significant increase of thermal shock. The study is expected to
provide important reference and guidance for the design and development of high specific energy thermal battery products.

Key words: Thermal battery; Heating agent; High calorific value; Thermal shock

PR A R A SRR SE, B A
PRARZSERZE R TR R i T AL AT E A T A
ARSI — PP A A L PRI REE S A
RGN, PR, RGBT AER
WAL, (ERRTR] DI, el
WHAHAEIN. (EIPGRI R b A AE A

kS EER: 2023-12-19
EE RN I%H (1989-) , L, TR, 8\ AR,

YTk, AP o bk, AR R A
i teRER . HAT, #AHhEEORH Fe/KCI0s /AN
PGIARE, T s A e SRR T L LA 84
16, ZHHGIBMELI N 1250 Vg, RPEREREZIM 1
210°C, FEApARHH AT A7 HGE RN 35 %~45 %,

oA, U AR A R T, ARRE

SIFAS: &, FE/hr, FhL, S5 mEAMERH R b IGRIFSE (0], AT, 2024(3): 36-40.



2024 4F 06 & T

ARG H #5870 FURBRTEDR

AT ARG S it 1 b P B A Tl iR
FRDLRIMRIRE, TS AENAGRHEA R A BRI R AR Z
—o EINSMEEHETERE T3S G E ARG,
IS T —E MR (B E S R TR AR 2 At
AR FEEA AR el i, MM
LR, R PEUETE. MwmiXE . Hit, &
WA R HA R NG, ASCEIIIGY
TR R IAGR I REAGSE IR , FRE T —FhdiZzg
IAGRBERN . BRI E A , JFEd A
BEhEAGRIRBC T, B R bl N InEAR]
L, AIRIES IR R e L, AR
by FERE AL = S R T R SRR S5
1 RIE
1.1 R
RIRESIAT R IBOCRBEAL( SEE LS 230 )ifFf 1illliat;
TOWIER AR R (Y (458 TESCAN VEGAIL
XMU ) #F173A0E; HERIFCR A LRI S LB 45
MriY (SEEZETE/AH], Tristar 302011 ) HEATFRAE; ik
FIHECR FH A A SO 2 A Parr 6200 );
TR AR R WDW-10 (st 77 SRR IR Lt ;
TR R ) BR e T BE SR I WReS26 453k 22 44 i 1 K
SYNERGY #ie RN fc¢.
1.2 XWidiE

K FH A RIORRIEL SRR B AR A
TR B IETERN C. TEIERE D). SRR
PP, TS BANRIR IR, FFAE—E R R R
JEMA RS EAR N 54 mm I, ARG S K FL 7

W1,

R FRESEMHMEI ST INHA A
Tab.1 Heating agents and heating plates prepared from
different types of active iron powder
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Fig.1 SEM of active iron powder with different types
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Fig.2 Particle size distribution diagram of active iron powder
with different types
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Tab.2 The median particle size and specific surface area of
different types of active iron powder
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Tab.3 Performance of heating agents prepared from
different types of active iron powder
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Tab.4 Results of three-point bending strength test for heating
plates manufactured with different heating agents
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Fig.3 Heating plates manufactured with different heating
agents
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Tab.5 The calorific value of different heating agents and the
combustion temperature of heating plates
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Fig4 Combustion temperature curves of heating plates
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Fig5 SEM image of the raw materials and mixed heating agent
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Fig.6 Combustion temperature curves of heating plates 0 #
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