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Discharging Characteristic (25°C)
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Cycle Service Life In Relation To Depth Of Discharge
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12HX-7.5
12v 7.5Anh 7 20HR

100%

Capacity (%)

120

Self-Discharge Characteristics

Storage Time (months)

The Effect of Temperature on Capacity

100

Capacity (%)

-20

1.
1.

-10 0 10 20 30 40

Temperature (°C)

Minute Hour

60 V/Cell 1430 830 480 197 136 074 0.4
65V/Cell 14.04 816 452 193 132 073 0.39

170 v/Cell 1312 770 444 188 129 072 0.38
1.75V/Cell 1239 740 435 185 128 070 0.38
1.80V/Cell 1170 732 424 1.81 125 069 0.37

I -

Charging Characteristics

z z 9
g z
g g g Constant Charge at 0.2CA(25°C)
3] 3 2
120 15
iChange| __emm===m""TTT
145 - 1 Voltage f-==~
1 e
100 = i Change
14 ," / Capacity
Jod
135 - /
80 [ 02 -
v
018 | 13 f A
i
"
016 [~ !
60 |- 125 ——  100% Discharge
04 = N/ 50% Discharge
012 |- 12 |-
ioA
40 - o010 A
1ms b1 /A
008 [~
006 | 11|
20 |
004 [~ H \,
105 H Y Change
002 - J S, Current
oL oL 10 1 P 4 I 4 PE—
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Hour)
Relationship of OCV and State of Charge
135
13
125
- 12
2
@
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£
S s
11
105
10
0 10 20 30 40 50 60 70 80 90 100

Remaining Capacity (%)

Minute Hour
1.60 V/Cell E%Eggﬂﬁ
1.65 V/Cell 26.45 1578  9.01 377 257 139 075
170 V/Cell 2540 1521 875 358 249 137 0.74
1.75 V/Cell 2460 1479  8.51 344 245 135 073
1.80 V/Cell 2390 1429 830 332 240 132 0.72
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Discharging Characteristic (25°C)
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Discharge Time

Cycle Service Life In Relation To Depth Of Discharge
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2. Charge Current; 0.1C
20 — 3. Ambient Temperature: 20°C to;25°C (68°F to 77°F)
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12HX-9

Self-Discharge Characteristics

100%

Capacity (%)

Storage Time (months)

The Effect of Temperature on Capacity

120

100

@
3

«
3

Capacity (%)

-20 -10 0 10 20 30

Temperature (°C)

Minute Hour

1.60 V/Cell 1750 10.30 5.60 2.40 1.58
1.65V/Cell 1673 1016 555 237 155
170 V/Cell 1563 9.2 542 233 153
1.75V/Cell 15.00 894 518 230 145
1.80 V/Cell 14.33 8.78 514 224 144

N

40
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0.49
0.48
0.47
0.45
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g 3 s Charging Characteristics
= e =
z s 3
Z z
g g g Constant Charge at 0.2CA(25°C)
3 3 2
120 15
iChange| __emm===m""TTT
145 - 1 Voltage f-==~
100 = ," ,/ Change
14 ," / Capacity
/
135 - I
80 [~ 02 -
!
018 | 13 | A
i
1
016 |- H
60 [~ 125 —— 100% Discharge
o= 9 N/, 50% Discharge
012 = 12 =
Pof
40 | 010 | A
M5 - | \
0.08 |-
0.06 |- 1 =
20 |-
0.04 - H N
105 H Y Change
002 - jy N, Current
oL oL 10 1 P N I " PE—
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Hour)
Relationship of OCV and State of Charge
13.5
13
125
= 12
2
o
g
S s
1
10.5
10
0 10 20 30 40 50 60 70 80 90 100

Remaining Capacity (%)

Minute Hour
1.60 V/Cell E%%?E?%
1.65V/Cell 33.00 20.65 10.85 470 329 185 098
170 V/Cell 3210 19.90 10.40 4.50 3.8 1.83  0.97
1.75V/Cell 30.90 1919 1010 429 311 1.80  0.95
1.80 V/Cell 30.37 18.80 9.95 417 3.02 176 0.93
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Discharge Voltage

Discharging Characteristic (25°C)
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12HX-12
12v 12Ah 7 20HR

100%

Self-Discharge Characteristics

90%
g 80%
60%
50%
40%
Storage Time (months)
The Effect of Temperature on Capacity
120
100
80
%60
40
20
0
-20 -10 0 10 20 30 40
Temperature (°C)
Minute Hour
1.60 V/Cell 2220 13.30 7.40 333 235 1.20 0.63
1.65V/Cell 2133 1250 7.31 326 224 115 0.62
170 V/Cell 20.58 11.63  7.21 3.21 214 114 0.62
1.75V/Cell 18.58 10.80  7.03 315 2.02 112 0.60
1.80 V/Cell 1813 10.20 6.78 298 1.94 110 0.60

I -

st

g § s Charging Characteristics
g Bk Constant Charge at 0.2CA(25°C)
120 15
iChange| __emm===m""TTT
145 - :'Vol(agf -
100 = " ,/ Change
“weE l,’ Capacity
135 - I
80 [~ 02 .'
018 13 (]
016 [~ ,"',
60 [~ 125 I ——  100% Discharge
014 = L N 50% Discharge
012 | 12| ¥
40 = 010 = .'n‘
15 = 1
0.08 |- \
0.06 |- 1 =
20 |-
0.04 - i N
105 H Y Change
002 - jy N, Current
ol oL 10 1 Ml ) : i 4 b
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Hour)
Relationship of OCV and State of Charge
13.5
13
125
= 12
§ 1.5
1
10.5
10
0 10 20 30 40 50 60 70 80 90 100
Remaining Capacity (%)
Minute Hour
1.60 V/Cell 4128 24.83 14.67 6.23 412 245 127
1.65V/Cell 3961 2381 13.80 590 404 242 125
170 V/Cell 3880 2350 13.50 5.65 3.92 239 124
1.75V/Cell 3770 22.80 1325 553 385 235 122
1.80 V/Cell 3610 21.90 12.45 532 373 2.3 1.20
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Discharging Characteristic (25°C)
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Discharge Time

Cycle Service Life In Relation To Depth Of Discharge
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1. Discharge current 0.2C (Final Voltage 1.7V/Cell)
2. Charge Current; 0.1C
20 — 3. Ambient Temperature: 20°C to;25°C (68°F to 77°F)
0 —
0 200 400 600 800 1000 1200 1400
Number of Cycle’
©
©
-

77
1 181 1 9.5

M5
=
[ Ol |e ol © | A2

12HX-18
12v 18Ah 7 20HR

Lo Shg 9 Lulje
Gaoc vy oyad
(Long Life) UL yoc Jgb
PS sl GBI jLbs gly2
GPL 098 galo b cudis aigSym jl g)le
2o Bawg 039320 3 Luwlio Sl
Flame Retardant ABS (optional) /ABS
(Maintenance Free) g)lag3s @ jls gg3s

SIS GLjLS S jL sjglgiss
las)ls
(-r g s jjyLit ¢ yygiul UPS) (g lpbasdl (o (5 Lo iamssan
o BuinlojTg Sy Sljaps
8313 jShyo Siljupas g Lasydiiw Lus
(---9 Gzp> slibl g plicl) isiol g HBLA> gl iaansan
b gl i
123332325 631 Sljapas
8283 )lj21 9 523 8j1351 il
b Slhaduive
12V wowl jlg
18 AH (20Hr) syl
18 AH 20 Hr (0.9A,10.5V)
17 AH 10 Hr (0.70A,10.5V)
15.25 AH 5 Hr (3.05A,10.5V) (25°C) (pouml caxtys
14.25 AH 3 Hr (4.75A,10.5V)
11.50 AH 1 Hr (11.50A,9.6V)
5.45 + 0.25 (kg) i o
14.5mQ [25°C) JolS 5L cll> 3 (39y3 oglio
Flame Retardant ABS (optional) /ABS A2 g oy g2
181 Jgb
" ude (mm) stssl
166 elasl
166 JS glas)l
185 (5S,A) jjlbs gy giSlas
A2 b god
3.6A Wb gLz 5S>
13.5-13.8V(18mV/°C)  JLS as 83LoT 5Lk jLidg (25°C) 3l yivgy
14.4-14.8V(30mV/°C)  diwgay jLis jLg
+50 G -15 s
+40 G 15 L (°C) 3515 glos 39220
+40 & -5 Uil

|°_



@mm

12HX-18
12v 18Ah 7 20HR

Self-Discharge Characteristics

100%

Capacity (%)

Storage Time (months)

The Effect of Temperature on Capacity
120
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Capacity (%)

-20 -10 0 10 20 30

Temperature (°C)

Minute Hour

1.60 V/Cell 3430 2130 11.50 5.00 3.27
1.65V/Cell 33.30 20.90 1142 493 319
170 V/Cell 3210 19.40 11.26 4.86 3.18
1.75V/Cell 30.50 18.60 11.00 475 3.05
1.80 V/Cell 28.90 17.60 10.51 4.7 2.93

40
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1.70
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0.94
0.93
0.92
0.90
0.88

g 3 s Charging Characteristics
= e =
z s 3
Z z
g g g Constant Charge at 0.2CA(25°C)
3 3 2
120 15
iChange| __emm===m""TTT
145 - 1 Voltage f-==~
100 = ," ,/ Change
14 ," / Capacity
/
135 - I
80 [~ 02 -
!
018 | 13 | A
i
1
016 |- H
60 [~ 125 —— 100% Discharge
L e 50% Discharge
012 = 12 =
Pof
40 | 010 | A
M5 - | \
0.08 |-
0.06 |- 1 =
20 |-
0.04 - i N
105 H Y Change
002 - jy N, Current
oL oL 10 1 P N I " PE—
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (Hour)
Relationship of OCV and State of Charge
13.5
13
125
= 12
2
o
g
S s
1
10.5
10
0 10 20 30 40 50 60 70 80 90 100

Remaining Capacity (%)

Minute Hour
1.60 V/Cell %%%EEE*
1.65V/Cell 65.02 39.69 2225 944 639 345 178
170 V/Cell 63.60 3919 21.95 914 6.34 342 176
1.75V/Cell 6160 3779 2152 894 627 3.37 173
1.80 V/Cell 60.01 36.44 20.32 8.68 6.10 324  1.69
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Discharge Voltage

Capacity (%)

Discharging Characteristic (25°C)
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12HX-28
12v 28Ah 7 20HR

Self-Discharge Characteristics
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Capacity (%)

Storage Time (months)

The Effect of Temperature on Capacity
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Capacity (%)

-20 -10 0 10 20 30

Temperature (°C)

Minute Hour

1.60 V/Cell 50.00 30.00 17.50 7.20  4.93
1.65V/Cell 4871 29.58 17.35 7.8 4.88
170 V/Cell 46143 2911 1725 716 4.82
1.75ViCell 44.46 2871 16.96 7.0 470
1.80 V/Cell 4354 2788 16.62 7.02 4.68
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Charging Characteristics
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g g g Constant Charge at 0.2CA(25°C)
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Remaining Capacity (%)

Minute Hour
1.60 V/Cell E%%%gg%
1.65V/Cell 88.94 5520 3470 1435 9.83 487 295
170 V/Cell 8753 54.35 3421 1414 976 482 293
1.75V/Cell 8515 5315 33.68 13.94 959 471  2.80
1.80V/Cell 8272 5195 33.02 1359 948 464 278
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Discharge Voltage

Discharging Characteristic (25°C)
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Lo Shg 9 Lulje
Gaoc vy oyad
(Long Life) UL yoc Jgb
PS sl GBI jLbs gly2
GPL 098 galo b cudis aigSym jl g)le
2o Bawg 039320 3 Luwlio Sl
Flame Retardant ABS (optional) /ABS
(Maintenance Free) g)lag3s @ jls gg3s

SIS GLjLS S jL sjglgiss
las)ls
(-r g s jjyLit ¢ yygiul UPS) (g lpbasdl (o (5 Lo iamssan
o BuinlojTg Sy Sljaps
8313 jShyo Siljupas g Lasydiiw Lus
(---9 Gzp> slibl g plicl) isiol g HBLA> gl iaansan
Gl Gl piw
123332325 631 Sljapas
8283 )lj21 9 523 8j1351 il
b Slhaduive
12V ol g
42 AH (10Hr) cusyb
43 AH 20 Hr (2.15A,10.5V)
42 AH 10 Hr (4.20A,10.5V)
36.25 AH 5 Hr (7.25A,10.5V) (25°C) (pouml caxtys
34.5 AH 3 Hr (11.5A,10.5V)
25 AH 1 Hr (25A,9.6V)
13.4 £ 0.5 (k) apdis g
8.2mQ [25°C) JolS 5L cll> 3 (39y3 oglio
Flame Retardant ABS (optional) /ABS A2 g oy g2
201 Job
65 udse (mm) stssl
170 glasl
170 S glagl
420 (5S,A) 5Libs gly2 sislas
A4 b god
8.4A P gLy jislao
13.5-13.8V(18mV/°C)  JLS as 83LoT 5Lk jLidg (25°C) 3l yivgy
14.4-14.8V(30mV/°C)  dimgus )L jlilg
+50 G -15 b
+40 G 15 L (°C) 3515 glos 39220
+40 & -5 Uil

-



@Mm

12HX-42
12v 42Ah / 10HR

100%

Capacity (%)

120

Self-Discharge Characteristics

Storage Time (months)

The Effect of Temperature on Capacity
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Capacity (%)

-20

1.
1.
1.
1.
1.

. -

-10 0 10 20 30 40
Temperature (°C)
Minute Hour
60 V/Cell  75.0 45.0 25.0 11.74 773 4.35 2.21
65V/Cell 733 435 247 1165 750 432 220
70V/Cell 695 4.4 240 1160 734 430 218
75 V/Cell 6341 40.0 235 1150 725 4.26 217
80 V/Cell 59.7 391 231 1136 718 420 215

g § s Charging Characteristics
g Bk Constant Charge at 0.2CA(25°C)
120 15
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Relationship of OCV and State of Charge
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Remaining Capacity (%)
Minute Hour
1.60 V/Cell 1387  87.7 50.8 22.40 15.95 8.62 4.65
1.65V/Cell 1352 856 498 22.01 1575 850 4.61
170 V/Cell 1315 829 482 2150 1538 839 4.52
1.75 V/Cell 1271 795 457 2110 15.06 826  4.49
1.80 V/Cell 1228 756 435 2070 1474 8.05 4.32



Discharge Voltage (V)

Discharging Characteristic (25°C)
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12HX-65
12v 65Ah 7 10HR

Self-Discharge Characteristics
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Capacity (%)

Storage Time (months)

The Effect of Temperature on Capacity
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Capacity (%)

-20 -10 0 10 20 30

Temperature (°C)

Minute Hour

1.60V/Cell 1120 70.0 40.0 16.97 1218
1.65V/Cell 1091 683 387 16.87 12.05
170 V/Cell 106.9 66.1 370 16.74 11.93
1.75V/Cell 102.4 642 36.3 16.50 11.50
1.80 V/Cell 1001 62.6 357 16.34 11.36

I

40

710

6.72
6.64
6.58
6.50

3.59
3.55
3.47
3.42
3.40

Charging Characteristics
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g g g Constant Charge at 0.2CA(25°C)
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Remaining Capacity (%)

Minute Hour
1.60 V/Cell %%E%%EE
1.65V/Cell 2025 128.0 79.2 3435 2295 13.38 7.2
170 V/Cell 1955 1252 771 33.95 2257 13.21 6.99
1.75 V/Cell  186.5 1211 748 3339 2225 13.01 6.93
1.80V/Cell 1795 1169 727 3271 2190 12.80 6.84



Discharge Voltage (V)
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Discharging Characteristic (25°C)
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12HX-100
12v 100Ah 7 10HR
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Capacity (%)
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-10 0 10 20 30 40

Temperature (°C)

Minute Hour
65V/Cell 168.8 1031 60.2 2539 1728 10.35 5.22
70 V/Cell 166.0 101.5 59.0 2518 1715 10.23 5.18
75V/Cell 1631 99.2 58.0 25.00 17.00 10.16 5.14
80 V/Cell 160.5 96.7 56.8 2481 16.74 10.00 5.10

g 3 s Charging Characteristics
= e =
z s 3
Z z
g g g Constant Charge at 0.2CA(25°C)
3 3 2
120 15
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Remaining Capacity (%)

Minute Hour
1.60 V/Cell E%%gﬁmﬁ
1.65V/Cell 3215 2022 1154 5221 3410 20.25 10.79
170 V/Cell 3155 200.0 1143 51.38 33.82 20.06 10.75
1.75V/Cell 308.3 196.5 113.3 4971 33.39 19.78 10.71
1.80 V/Cell 2971 189.9 109.2 4871 32.82 19.41 10.49








