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ABSTRACT: The work aims to verify the functional performance of lead-acid batteries in the low-temperature environment of
the polar region and investigate the relationship between the low-temperature environmental factors and the loss of function and
performance degradation of lead-acid batteries. Based on the environmental simulation test, the low-temperature storage and
low-temperature discharge characteristics of lead-acid batteries were analyzed under the fixed temperature values from -30 C
to 0 ‘C. In the storage test, as the temperature decreased, the internal resistance of the battery increased and the starting current
decreased, and the changes of internal resistance and starting current had a tendency to accelerate. By —30 C, the starting cur-
rent of the battery had dropped to the cold cranking ampere value of 280 A. In the low-temperature discharge tests, as the tem-
perature decreased, the voltage rate drop went higher. The discharge curve showed a tendency of rapid decline in the initial
stage-slight rebound-slow decline-steep decline towards the late cut-off voltage. The low temperature induces the increase in
electrolyte viscosity, decrease in concentration, and increase in internal resistance, which affects the storage and discharge per-

formance of lead-acid batteries. As a result, the low-temperature adaptability and usage ability of lead-acid batteries are signifi-
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cantly reduced.

KEY WORDS: marine equipment; lead-acid battery; environmental adaptability; low-temperature storage; low-temperature

discharge; starting current

HL T AAE AT & SN A il D) RE A L
TEARIE . TRUK . A SRS MR IAE T, Wk
AV . MEtk . RS AR S Bk B SRR AR
B FR ey —F Tz AR e &
REZCE, M TR M EZEA N £ XE R
HhE ARV IR EE T A9 T AR ETT R IR0 E , w] R i
A (A BT VA 1] e ey S R A S NE 5 NSV -9

3 AT R T AR (TR T 2 B A AT R
FEAR, FurL | R AR I FRAR, M R PR ARSI
Bauknecht ZECHIR T 2 B2 & i i AE AN FIREE T
M7 HOR RGN AR SR Biie J, 5 HESE, 8%
FHUAE0.-10.~18 C il B ML, mfE-30 C
TERME RREIER TAE. WS T T E
F, b ER I A B 05 IR S T A iR, iR g IR R
B, & AR S LT 2~3 £, U A EAR
JEJRIRI 173 HS RS UVER X 25 FH 4ol FH (0 A R &5
M, 598 TIRE-40 CRYFREE B i & A5l
TEZIRE T, i 2 R B B A
11.11%, 05X S5 35 R St P B A 185 fan i o &2 e A1 B
i o RGP TR 2252 AR 082 P A o AIG I S g e
EALL R AR R BE , X IR 35 F b 76 N [] P IR PR B
AT T R R Sce gE RN, B EREE IR
fiK, HMRE B A B S22 N, f£-10, 20,
-30 CLL7.5 A MUACH, A AR 5] S E IR

H 80%. 64.1%. 46%.

ARSI R AR RS, 7 Hr fE-30~0 °C [E%E
TR (AT IR S R A IR A L IR R
BRI BE L AL, LA R A T8 A 458 X 4 R 5
WPERESE A, AR T I AR 5 H it Y ik
BB IR IR T kS %

1 REXNRENEMNR

FRIR &5 LI A E AT T2 PbO,, TRl 2
Pb, R FURM HoSO40 YR % FEL M HEA TR S
B, BABCHR /S P, B AR 1 PbO, 57 R AR
VU 9 HoSOu P2 A Ak 22 Ny, % i PR & TH AE TR
H,SO,, [AEAE kA9 PbSO4 Al HyO &l AT
h, FAR R HaSO4 MM B M B I AE , 35 Lt
T A, PR P Y HLSO, v BE el 2 AR 121,

Pb+Pb02+2HéSO4z:%%%i2PbSO4+2HéO

AR F 3 425 1) S IR L 174 i TR0 1 35 3
EHMAIMER SR 197 mmx129 mmx203 mm, FiE
HUEN 12 V, WR RN 280 CCA, HLIBARN
36 Ach, PZAVE LI ] FEFEYS B T AR AR ERERR S 1
TR o ERE . TF RIS TR A F TS Y 4 A7, B
A ARG UL 1,

R1 BBEHEMHKXRIEH
Tab.1 Description of lead-acid battery specimen
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Fig.1 Test objects and test equipment
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Tab.2 List of test equipment and instruments
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Tab.3 Functional performance test sheet of lead-acid battery
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Tab.4 Test method of low-temperature storage of
lead-acid batteries
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Fig.2 Overall arrangement and pre-test inspection
of lead-acid battery
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Tab.5 Changes in starting current and internal resistance of
lead-acid batteries 1#~4#
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Fig.3 Constant current discharge test of lead-acid battery
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Tab.6 Discharge capacity/voltage reduction of lead-acid
batteries at different temperatures
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Tab.7 10 A constant current discharge test data
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Fig.4 Constant current discharge diagram of lead-acid
batteries at three temperatures
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