\E:

s
.25

VTM 4.5A-12

Nominal Voltage(V) 12v
Nominal Capacity

20 hourrate (0.225A to 10.50V) 4.5Ah
10 hourrate (0.428A to 10.50V) 4.275Ah
5 hourrate (0.765A to 10.20V) 3.825Ah
ic (45A to  9.60V) 2.55Ah
3c (13.5A4 to  9.60V) 1.8Ah
Weight Approx. 1.60kg(3.52Lbs.)

Internal Resistance (at 1KHz)

Approx. 35 mQ2

Maximum Discharge Current for

5 seconds: B67.5A
2.4[0.434)
| 79503134 "
| Charging Methods at 25°C (77°F)
F2
{Faston Tab 250) Cycle use:
Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C icell
e '!'l I_E'I—ne. Maximum Charging Current : 1.35A
Standby use:
e NN L e § Float Charging Voltage 13.5t0 13.8V
Coefficient -3.0mV/'C icell
T
=k Operating Temperature Range
Sk Charge AST(ST) to 40T (104F) n
2| Discharge AST(5F) to 507C(122°F)
3
Storage -15C(5TFT) to 40T (104°F)
roie Discharge Time VS. Discharge Gurrent (257)
130 T
it —_\__:_:::._____ | | . . @ 4
. == T | Charge Retention (shelf life) at 20°C (68°F)
""'__ \ Nl \= 1 month 920;
o : ' | 3 month 9094
\ b=t s 6 month 80%;
10.0 T — 07654 t
ETTT -d-_l‘i.\ |
= | Case Material ABS UL94 HB
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1 2 4 8 B0 0 4 & 2 56 E10 a0 +
— minutes — T hm — Terminal F2 (Faston Tab 250) .
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Effect of Temperature on Capacity 26 (77F)
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i i1} Discharge : 0.17CA !

1 (2) Charge : CV 2.4V cell % 16H Imax 0.3CA |
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VTM 7.5A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hourrate (0.375A to 10.50V) 7.5Ah
10 hour rate  (0.713A to 10.50V) 7.125Ah
5 hourrate (1.275A to 10.20V) 6.375Ah
1cC (75A to  9.60V) 4.25Ah
ic (225A to  9.60V) 3Ah
Weight Approx. 2.3kg(5.06Lbs.)

Internal Resistance (at 1KHz) Approx. 19 mQ

Maximum Discharge Current for
5 seconds: 112.5A

Charging Methods at 25C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 2.25A
Standby use:

Float Charging Voltage 13.5t0 13.8V
Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge A5C(5F) to 40C(104°F)
Discharge -15C(5°F) to 50T (122°F)
Storage -15C(5F) to 407 (104°F)

Charge Retention (shelf life) at 20°C (68°F)

Hv‘:jm' Discharge Time VS. Discharge Current (257)
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Discharge Time

1 month 92%,
3 month 0%,
6 month 80%,
Case Material ABS UL94 HB
Terminal F2 (Faston Tab 250)

£3 vOura max &




- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

S i 45.0 49.6 53.0 55.9

10 min 33.5 36.7 38.6 38.9

15 min 25.0 27.0 285 28.5 ; : .

30 min 15.7 16.5 17.0 17.5 17.7 179 18.1

60 min 9.92 10.2 10.4 10.6 10.6 106 10.8
120 min 5.37 5.54 5.65 5.75 5.77 5.83 5.89
180 min 3.82 3.94 4.04 4.13 4.17 4.22 4.26
240 min 2.96 3.09 3.18 3.23 3.25 3.28 3.32
300 min 247 2.56 2.65 2.72 275 277 2.79
600 min 1.38 1.44 1.52 1.54 1.54 1.85 1.57
1200 min 0.728 0.760 0.800 0.808 081 0.817 0.826

- Discharge Rates in Amperes to Various End Voltages at 25°C(77°F)

5 min 24.8 277 301 322 33.0 33.8 35.6
10 min 17.5 19.2 204 208 21.0 213 22.0
15 min 14.2 154 15.6 15.9 16.0 16.2 16.5
30 min 8.61 8.92 9.14 9.30 9.38 8945 8.61
60 min 4.96 &1 523 534 5.37 540 546
120 min 2.62 271 2.78 2.84 2.86 289 292
180 min 1.83 1.89 1.95 2.00 2.02 2.04 2.07
240 min 1.42 1.49 1.54 1.57 1.58 1.58 161
300 min 1.19 1.24 1.3 133 1.34 1.35 1.38
&00 min 0.654 0.683 0.724 0.732 0.736 0.741 0.751
1200 min 0.329 0.355 0.375 0.380 0.382 0.385 0.390

All data on the spec. sheet is an average value:
The tolerance range : X<6min(+15%~-15%), 6min=X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min(+5%~-5%)

Effect of Temperature on Capacity 25C(77F) - Capacity Retention Characteristic
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VTM 9A-12

Nominal Voltage(V) 12v
Nominal Capacity

20 hour rate  (0.45A to 10.50V) 9Ah
10 hour rate (0.855A to 10.50V) 8.55Ah
5 hourrate (1.53A to 10.20V) 7.65Ah
1C (9A to  9.60V) 5.7Ah
3c (27A to 9.60V) 3.6Ah
Weight Approx. 2.Tkg(5.94Lbs.)
Internal Resistance (at 1KHz) Approx. 14 mQ
Maximum Discharge Current for

5 seconds: 1354
Charging Methods at 257C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/IC icell

Maximum Charging Current : 2.TA
Standby use:

Float Charging Voltage 13.5 to 13.8V

Coefficient -3.0mV/IC icell

Operating Temperature Range

Charge -15C(5°F)
Discharge -15C(5°F)
Storage -15C(5°F)

to 407 (104°F)
to 50T (122°F)
to 40T (104°F)
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Charge Retention (shelf life) at 207C (68°F)

1 month 9294
3 month 901
6 month 8094
Case Material ABS UL94 HB

Discharge Time

Terminal F2

(Faston Tab 250)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

5 min 342 361 388 407 419
10 min 219 234 252 264 271 27T 290
15 min 181 187 194 200 204 208 216
30 min 94.7 97.3 102 106 107 108 114
&0 min 59.8 624 64 2 658 66.7 67.6 68.8
120 rmin 324 33.4 34.1 34.9 35.2 354 35.7
180 min 252 26.1 26.9 277 28.0 28.5 29.1
240 min 20.4 21.2 21.8 22.4 227 23.1 23.5
300 min 17.3 179 18.3 186 187 189 19.1
600 min 8.73 10.1 10.3 10.5 10.6 10.7 10.8

1200 min 512 5.29 541 5.44 548 548 581
- Discharge Rates in Amperes to Various End Voltages at 25 (77°F)

5 min 30.4 32.6 35.0 367 ar4d 385 40.3
10 min 191 204 219 229 234 241 252
15 min 14.3 14.9 15.8 16.5 16.8 17.3 18.0
30 min 809 B.45 8,93 9.35 9,54 977 10.2
60 min 517 5.29 537 545 548 552 557
120 min 263 272 278 2.84 2.86 289 293
180 min 212 218 2.23 2.27 2.29 231 234
240 min 169 1.74 177 1.80 1.81 1.82 1.83
300 min 1.486 151 1.53 1.58 1.56 157 1.58
600 min 0.827 0.841 0.855 0.866 0.871 0.877 0.884

1200 min 0.427 0.442 0.431 0.456 0.458 0.462 0.466

All data on the spec. sheet is an average value:
The tolerance range : X<8min{+15%~-15%), 6min = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X =&0min{+5%~-5%)
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VTM 12A-12

Nominal Voltage(V) 12v
Nominal Capacity

20 hourrate (0.6A  to 10.50V) 12Ah
10 hour rate  (1.14A to  10.50V) 11.4Ah
5 hour rate (2.04A to  10.20V) 10.2Ah
1C {(12A to 9.60V) 6.4Ah
3c {36A to 9.60V) 4.28h
Weight Approx. 3.75kg(8.25Lbs.)

Internal Resistance (at 1KHz)  Approx. 13 mQ

Maximum Discharge Current for
5 seconds: 180A

Charging Methods at 25°C(77°F)

Cycle use:

a4

o Discharge Time VS, Discharge Current (257}

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/I /cell

Maximum Charging Current : 3.6A
Standby use:

Float Charging Voltage 13.5to 13.8V
Coefficient -3.0mVIC /cell

Operating Temperature Range

Charge -15T(5°F) to 40T(104°F)
Discharge A5C(5F) to 50TC(122°F)
Storage -15C(5F) to 40T({104T)

Ly rrrrrrrrrT YT IT T

Charge Retention (shelf life) at 20°C (68°F)
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Terminal F1 (Faston Tab 187)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

67.6 75.2 80.8 86.7
10 min 48.0 52.5 54.9 3 28.2 29.5 61.0
15 min 38.6 41.0 42.6 44.1 44.5 45.4 46.6
30 min 222 236 2486 254 257 259 263
60 lly} 15.8 16.3 16.7 17.0 17.2 173 17.5
120 min B.63 8.92 9.04 9.14 .18 9.24 9.32
180 min 5.65 5.87 6.03 6.20 6.27 6.35 6.42
240 min 4.78 4.88 4.96 5.06 512 2.20 5.26
300 min 386 4.08 4.18 4.30 433 4.38 448
600 min 2.34 2.40 244 247 248 2.50 2.52
1200 min 1.19 1.21 1.25 1.26 1.28 1.29 1.32

- Discharge Rates in Amperes to Various End Voltages at 257 (77°F)

5 min 37.2 41.4 44.5 47.7 491 50.6 53.4
10 min 25.7 2841 29.4 30.7 31.2 31.9 32.7
15 min 19.8 213 22.1 229 23.2 235 24.2
30 min 114 12.1 126 13.0 131 133 13.5
&0 min 821 8.40 852 8.63 8.68 B8.74 8.82
120 rrin 4.21 4.36 4.47 4.56 4.59 4.63 4.68
180 min 2.87 3.06 313 3.19 3.22 3.25 3.29

240 min 238 243 247 2.52 2.55 258 2862
300 min 1.87 2.03 2.08 2.14 218 2.19 223
600 min 1.16 1.18 1.20 1.22 1.23 1.24 1.25
1200 min 0.592 0.599 0618 0.627 0.634 0642 0.656

All data on the spec. sheet is an average value:
The tolerance range : X<6min(+15%~-15%), 6min = X<10min{+12%~-12%),10min =X < 60min{+8% ~-8%), X = 60min(+5%~-5%)

Effect of Temperature on Capacity 25C (7T T) - Capacity Retention Characteristic
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VTM 18A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hourrate (09A  to 10.50V) 18Ah
10 hourrate (1.71A to  10.50V) 17.1Ah
5 hourrate (3.06A to 10.20V) 15.3Ah
1c (18A to  9.60V) 11.4Ah
3c (54A to  9.60V) 7.2Ah

Weight Approx. 5.6kg(12.32Lbs.)

Internal Resistance (at 1KHz) Approx. 10.5 mQ

Maximum Discharge Current for
5 seconds: 2T0A

Charging Methods at 257 (77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C Icell

Maximum Charging Current : 5.4A
Standby use:

Float Charging Voltage 13.5t0 13.8V

Coefficient -3.0mV/C lcell

Operating Temperature Range

Charge -15C(5°F) to 40°C(104°F)
Discharge -15C(5F) to 50T (122°F)
Storage A5T(5F) to 40C(104'F)

Charge Retention (shelf life) at 207C (68°F)

1 month 92%
3 month 90%
6 month 809%
Case Material ABS UL94 HB
Terminal F6

n o
Py
4
5
¥
okt Discharge Time VS, Discharge Current (251)
P e T |
12.0 \-\‘ e -""\\ 1
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0. ] 5084
Er Frr |
an
|
8.0 1
1 2 4 6 B 10 mn 40 80 2 56 810 0

Firabharos Tima

Description of torque value of hard ware for the terminals:
Recommended torque value M5: 5 N-m (51kgf-cm)
Maximum allowable torque value M5: 6 N-m (61kgf-cm)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°

F)

88.9 116 128 135

10 min 67.0 77.1 845 89.1 80.2 91.7 92.8
15 min 57.2 64.5 69.4 72.5 73.3 74.2 75.1
30 min 327 35.1 ar7 39 .4 398 403 408
60 min 18.8 19,8 207 21.3 215 218 222
120 min 11.9 124 12,7 13.1 13.2 13.3 13.5
180 min B.75 9.10 9.33 9.53 9.60 9.68 9.78
240 min 663 5.93 7.12 7.27 T.32 7.38 7.46
300 min 582 6.05 617 6,27 6.30 6.35 6.41
600 min 3.40 352 360 3.67 3.66 372 375

1200 min 1.77 1.83 188 1.92 1.3 195 1.96
- Discharge Rates in Amperes to Various End Voltages at 25°C(77°F)

5 min 62.6 668.3 719 75.1 76.4 77.8 80.2
10 min 38.6 418 44.3 46.5 474 48.4 50.1
15 min 31.9 346 36.3 377 38.2 38.8 397
30 min 17.4 18.7 19.8 207 21.0 214 219
60 min .74 10.3 107 11.0 1.1 11.3 115
120 min 5.98 6.23 6.38 6.53 5.58 6.64 6.72
180 min 4.35 4.52 464 4.73 4.76 4.80 4.85
240 min 3.43 3.52 3.58 3.62 3.83 3.65 3.68
300 min 2.96 3.02 3.07 3.1 3.12 314 3.16
600 min 173 177 1.80 1.82 1.83 1.84 1.85

1200 min 0.893 0914 0.931 0946 0.952 0.959 0.962

All data on the spec. sheet is an average value:

The tolerance range : X<6min(+15%~-15%), 6min = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X= 60min(+5%~-5%)

Effect of Temperature on Capacity 250C(77T)
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VTM 28A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hour rate  (1.4A to  10.50V) 28Ah
10 hour rate  (2.66A to  10.50V) 26.6Ah
5 hourrate (4.76A to 10.20V) 23.8Ah
1C (2BA to 9.60V) 15.87Ah
3cC (B4A to 9.60V) 11.2Ah
Weight Approx. 9.3kg(20.46Lbs.)
Internal Resistance (at 1KHz) Approx. 11 mQ
Maximum Discharge Current for

5 seconds: 420A
Charging Methods at 257 (7T7°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 8.4A
Standby use:

Fleat Charging Voltage 13.5t0 13.8V

Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge -15C(5°F)
Discharge A5 (5°F)
Storage -15C(5°F)

to  40°C(104°F)
to 501(122°F)
to 40°C(104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 929%
3 month 90%
6 month 8093
Case Material ABS UL94 HB
Terminal F6

Description of torque value of hard ware for the terminals:

Recommended torque value
Maximum allowable torque value

M5: § N-m (51kgf-cm)
MS5: & N-m (61kgf-cm)

£ vorramax @



Effect of Temperature on Capacity 25C(77°F)
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mt::n Discharge Time V5. Discharge Current (257 )

VTM 42A-12

Nominal Voltage(V) 12v
Nominal Capacity

20 hour rate  (2.1A to  10.50V) 42Ah
10 hour rate  (3.99A to  10.50V) 39.9Ah
5 hourrate (7.14A to 10.20V) 35.7Ah
1C (42A to 9.60V) 23.BAh
3C (126A to 9.60V) 16.8Ah
Weight Approx. 13.4kg(29.5Lbs.)

Internal Resistance (at

1KHz)  Approx. 7.5 mQ

Maximum Discharge Current for
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5 seconds: 630A
Charging Methods at 25°C (77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 12.6A
Standby use:

Float Charging Voltage 13.5to 13.8V
Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge -15C(5°F) to 40°C(104°F)
Discharge -15C(5°F) to 507TC(122°F)
Storage A5C(5F) to 40T (104°F)
Charge Retention (shelf life) at 20°C(68°F)

1 month 92%,
3 month 90%
6 month 80%;
Case Material ABS UL9%4 HB
Terminal F8
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Discharge Time

Description of torque value of hard ware for the terminals:

Recommended torque value

Maximum allowable torque value

M6: 7 N-m (71kgf-cm)
ME: 8 N-m (92kgf-cm)
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Effect of Temperature on Capacity 25C(77°F)

; Capacity Retention Characteristic
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VTM 65A-12

Nominal Voltage(V) 12V

Nominal Capacity

20 hourrate (3.25A to  10.50V) 65Ah
10 hour rate (6.175A to 10.50V) 61.75Ah
5 hourrate (11.05A to 10.20V) 55.25Ah
ic (65A to 9.60V) 41.17Ah
3ic (195A to 9.60V) 26Ah
Weight Approx. 20.9kg(45.98Lbs.)

Internal Resistance (at 1KHz) Approx. T mQ

Maximum Discharge Current for
5 seconds: T80A

Charging Methods at 257C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C fcell

Maximum Charging Current : 19.5A
Standby use:

Float Charging Voltage 13.5t0 13.8V

Coefficient -3.0mV/'( /cell

Operating Temperature Range

Charge A5TC(5F) to 407C(104°F)
Discharge =15 (5°F) to 50°C(122°F)
Storage -15C(5F) to 400TC(104F)

!

Charge Retention (shelf life) at 20°C (68°F)

1 month 98%
3 month 4%
6 month B5%;
Case Material ABS UL94 HB
Terminal F8

Discharge Time

Description of torque value of hard ware for the terminals:

Recommended torque value M6: 7 N-m (71kgf-cm)
Maximum allowable torque value M6: 9 N-m (92kgf-cm)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

249 275 320 371
10 min 203 230 251 274 282 2080 309
15 min 170 180 207 215 218 224 23
20 min 150 158 171 173 180 185 193
30 min 113 124 134 138 141 143 148
60 min 72.5 76.5 82.3 83.7 84.0 84.3 85.0
20 min 58.3 60.2 61.5 62.0 52.3 B2.5 62.8
120 min 457 48.0 49.0 48.5 49.7 49.8 50.0
180 min 32.4 33.5 34.0 343 345 34.7 35.0
240 min 26.0 212 275 27T 278 28.0 28.2
300 min 21.7 226 23.1 23.2 23.3 23.4 23.4
480 min 14.9 155 15.8 15.9 16.0 16.0 16.0
600 min 12.5 129 13.2 13.2 13.3 13.3 13.3
1200 min 6.54 6.76 6.86 6.87 6.89 6.91 6.94

- Discharge Rates in Amperes to Various End Voltages at 25C(77°F)

137 151 177 208 213 224 245

10 min 102 123 135 149 154 158 169

15 min 91.0 100 108 116 119 122 129

20 min 61.4 82.5 89.3 92.5 94.0 96.5 101

30 min 50.7 63.6 68.5 71.5 T3.4 74.7 772

60 min 36.6 38.5 41.5 42.5 43.0 43.6 44.2

90 min 28.5 31.1 1.8 32.2 32.8 33.0 33.4

120 min 231 243 248 25.0 253 25.5 25.8
180 min 16.2 17.0 17.3 17.5 17.7 17.8 18.0
240 min 13.0 13.6 13.8 13.9 14.0 14.1 14.2
300 min 10.8 1.3 1.5 1.6 1.7 11.8 11.9
480 min 743 773 7.87 7.92 7.94 7.96 7.68
600 min 6.19 6.43 6.54 6.58 6.60 6.61 6.63
1200 min 3.24 3.35 3.40 3.4 3.42 3.43 3.44

All data on the spec. sheet is an average value:
The tolerance range : X<8min(+15%~-15%), 6min = X<10min(+12%~-12%),10min =X < 60min{+8% ~-8%), X= 60min(+5%~-5%)

Effect of Temperature on Capacity 25C(77TF) i Capacity Retention Characteristic
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Discharge Time

VTM 100A-12

Nominal Voltage(V) 12v
Nominal Capacity

10 hour rate  (10A to 10.80V) 100Ah
5 hourrate (17A to 10.20V) 85Ah
1 hourrate (60A to 8.60V) 60Ah
1C (100A to 9.60V) 63.33Ah
Weight Approx. 29.5kg(64.9Lbs.)
Internal Resistance (at 1KHz) Approx. 5 mQ
Maximum Discharge Current for

5 seconds: 1200A
Charging Methods at 25°C (77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mVIC Icell

Maximum Charging Current : 30A
Standby use:

Float Charging Voltage 13.5 to 13.8V
Coefficient -3.0mV/C /cell

Design Life 12 years
Operating Temperature Range

Charge -15C(5°F) to 40T (104°F)
Discharge AS5C(5°F) to 50T(122°F)
Storage -15C(5T) to 40C(104°T)

Charge Retention (shelf life) at 207 (68°F)

1 month 9894
3 month 9459,
6 month 859
Case Material ABS UL94 HB
Terminal F8

Description of torque value of hard ware for the terminals:

Recommended torque value
Maximum allowable torque value

M&: 7 N-m (T1kgf-cm)
M6: 9 N-m (92kgf-cm)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

5 i 458 512 549 584

10 min 348 380 407 432 443 455 477
15 min 277 301 320 338 348 354 370
30 min 163 174 183 191 195 199 206
60 min 12 16 118 122 123 125 126
120 min 66.3 69.5 720 i35 745 sy 7.2
180 min 47.2 497 51.8 52.2 53.0 54.0 55.2
240 rriry 35.2 373 39.3 41.3 42.0 428 43.8
300 min 31.3 328 34.2 35.2 35.5 36.0 36.7
600 min 18.0 19.2 20.0 208 21.2 215 218
1200 min 10.4 10.7 11.0 11.2 1.3 11.4 11.5

- Discharge Rates in Amperes to Various End Voltages at 25°C(77°F)

5 rir 202 267 305 336 348 358 ars
10 min 159 188 209 226 234 243 257
15 min 119 146 165 179 184 190 198
30 min 71.2 83.7 921 101 103 106 11
60 min 43.6 50.8 96.5 60.6 61.5 63.0 64.9
120 min 25.8 29.3 325 356 36.4 373 38.5
180 min 226 23.7 248 257 26.1 265 27.2
240 min 18.3 191 10.8 205 20.8 211 21.6
300 min 16.1 16.7 17.2 17.6 17.8 17.2 18.1
600 min 9.71 10.0 10.2 10.4 10.5 106 10.7
1200 min 5.09 5.26 5.38 5.48 553 §57 5.64

All data on the spec. sheet is an average value:
The tolerance range : X<6min(+15%~-15%}), Bmin = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min{+5%~-5%)

Effect of Temperature on Capacity 257 (T7TT) i Capacity Retention Characteristic
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