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V Make sure the work area is well-lighted and well-ventilated.

V Batteries must be kept in an upright position.

V Protect eyes with face shield or safety goggles.

V Protect clothes with apron or acid resistant polyester clothing.

V No sparks, No flame, No smoking

VWhen acid is splashed in eyes or skin, flush immediately with water and 

get medical help fast.
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×Battery Handling
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×Battery Testing

STEP1

STEP2

STEP3

Visual Inspection

Check Indicator and OCV

Load Test or Mobile Device test
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STEP 1 VISUAL INSPECTION

Inspect the battery, connection, and tray.

Corroded material around Terminal and cable.

Corrosion at the hold-down bracket or clamp.

Corrosion on the tray.

loosening of connection of the terminal and cable, 

hold-down bracket or clamp 

Bulging on the end-wall of battery.

Marks of acid flow around the side of battery.

Case ~ : Remove the corroded material and paste the grease and then tighten the 

connection of the terminal and cable, the battery and tray.

Case ~ : Check the Alternator voltage. If above the normal alternator voltage(13.6~14.4V), 

adjust the voltage.

Action
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STEP 2 Indicator Check

V Always look right down when  viewing 

the Indicator and lightly tap the Indicator 

on the battery to dislodge any air bubbles.

GOOD

CONDITION

CHARGING

NECESSARY

REPLACE

BATTERY

INDICATOR CONDITION
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STEP 2 OCV Check

V State-of-Charge(SOC) can be determined by measuring the OCV with a 

voltmeter.

TABLE. State of Charge

Approximate

State of Charge
OCV

100% 12.75

75% 12.40

50% 12.20

25% 12.00

Discharged 11.90

* FOR REFERENCE ONLY
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STEP 3 Electric Load Test or Mobile Test (Midtronics)

V Load test removes amps from a battery much like starting an engine would.

V In these days, mobile device such as Midtronics is used instead of Load 

tester.

V The mobile device is easy to handle and test fast, but itôs reliability is 

somewhat lower than the load test. 
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×Cause of Battery Problems

VTrouble of Alternator

VMistake of Customer (Turn on the light overnight)

VInsufficient Charge

Discharge(63%)

No Problem(18%)

Over-Charge(3%)

Delivery Damage(1%)

Etc.(15%)

Short(80%)

Leakage(5%)

Internal 

Disconnection(5%)

Etc.(10%)

Discharge

Short

VManufacturing Defect

VDischarge or Over-charge

Over-charge

VCause of Short

VTrouble of Alternator

End of Service

VNormal Termination of Battery Life

Etc.

1%
Maufactu

ring

Defect

14%
Mistake

of

Analysis

85%
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Cause

VGenerating Current from Alternator < Consuming Current

Troubles in Alternator

Loosen Tension of Alternator V-belt

Heavy Electric Load of Electric Accessory such as Audio Speaker, Additional Light, TV, etc. 

(Recommended Capacity of Alternator = Max. Current Load 1.3)

VMistake of Customer : Turn on the lights over-night

VInsufficient charge condition

Short Driving and Frequent Start/Stop in the urban road.

Driving shortly once in a week or month

Discharge
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×Electric System in Car

Turn on a Starter Switch.

Current from battery is causing the 

pinion of the starter drive shaft to 

engage with the teeth on the flywheel

Thus Crankshaft is turning over and 

compressing the oil mixed with air  

through the movement of piston

Current from ignition coil is 

generating spark at each spark plug.

Engine is running and Current from 

generator (alternator) is charging the 

battery.



ATLASBX

11

Item
Electric Load

(A)

Total

(A)

Generating Current form Alternator(A)

0km/h 80km/h

Ignition

Fuel Pump

Fuel Injection

2

5

7

14

25 85

Engine Cooling Fan 11 25

Radio 1 26

Wiper 7 33

Front Lamp

Instrument Cluster Lamp

License Plate Lamp

Head Lamp

Tail Lamp

Fog Lamp

1

1

2

8

1

8

34

35

37

45

46

54

Air conditioner/Heater Fan 6 60

Etc. 19 79

Heated Rear Window

Blink Lamp

Power Window

10

7

50

67

Starter

Preheating (Diesel)

250

33

V The Relationship generating current from 

Alternator and Engine RPM

- 2,200 rpm (80km/h) : 90~100% of the Max. 

generable current

- 1,000 rpm (60km/h) : 60% of the Max. 

generable current

- 600 rpm   (0km/h) : 30% of the Max. 

generable current

V Normal Capacity of Alternator = 79A + 

67Aě10% = 85.7A



ATLASBX

12

V DURING the load test, the voltage on a good battery will NOT drop below the 

following table's indicated voltage with the electrolyte at the shown 

temperatures:

Temperature Min. Voltage Temperature Min. Voltage

100 (37.8 ) 9.9V 40 ( 4.4 ) 9.3V

90 (32.2 ) 9.8V 30 (-1.1 ) 9.1V

80 (26.7 ) 9.7V 20 (-6.7 ) 8.9V

70 (21.1 ) 9.6V 10 (-12.2 ) 8.7V

60 (15.6 ) 9.5V 0 (-17.8 ) 8.5V

50 (10.0 ) 9.4V Below 0 8.0V
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Characteristics of Discharged Battery

VIndicator Color : Black

VLoad Test : When the current is loaded, the current and voltage drop. And then 

sustain some value.

VRecharge : During recharge, The voltage is going up.

Good Discharged

Click Picture image
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Indication of Discharge

üAfter starting, Battery warning Lamp is not disappeared, and when the RPM 

goes up the warning light is disappeared.

üNo starting

üDo not work Klaxon, wiper, head lamp 

VRecharge the battery.

- According to the service life and the depth of discharge,

the battery may not be recovered even though after recharging.

VInspect the cause of the discharge, and correct the problems.

Action
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Short

Cause

VManufacturing Defect

Damage of the Separator.

VOver-Charge by the trouble of Alternator

Grid Growth, Shedding of Active Material

VNormal End of Service Life

Grid Growth, Shedding of Active Material, Oxidation of Separator
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Characteristics of Short Battery

VIndicator Color : Black or Green

Normally, Green color shows ñgoodò condition.

But the indicator show the condition of one cell, 

It is possible to show green color in short.

VLoad Test :

When the current is loaded, the current 

and voltage drop rapidly. And eventually 

the current drop to zero.

VRecharge :

During recharge, The voltage is not

going up or unstable.

Click Picture image
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The Output Voltage of Alternator

üOutput Voltage is affected by the temperature

- 0.1V drop according to temperature increase by 10

üIn summer season, after driving, the output of alternator is over 14.5V, the 

battery is damaged by overcharge and the short defect is occur.

Temperature The Output Voltage of the Alternator

-20 14.2 ~ 15.4V

20 13.9 ~ 14.9V

60 13.4 ~ 14.6V

80 13.1 ~ 14.5V
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Characteristics of Overcharged Battery

VIndicator Color : Indicator window is totally black color and dirty.

VBattery :

- Bulging on the end-wall of battery.

- Marks of acid flow around the side of battery.

VLoad Test : Same as Short

VRecharge : Same as Short
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Midtronics Test (Micro400 or 500 Series)

A. Clean poles before the test and be sure to have a good connection from the 

clamps to the terminals. 

B. Chose the testing condition. (In Vehicle / Out of Vehicle)

C. Chose testing mode for cold start current (SAE/JIS/DIN/EN)

D. Enter the current of the battery to be tested by using arrow keys.

E. Press test key

At temperature below 0 C, press key for temperature compensation (and 

confirm when using Micro 400).  Micro 500 compensates automatically
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STEP 3 Midtronics Test (Micro400 or 500 Series)

Results display

V GOOD

Battery is fully charged and ready for service.

V GOOD + RECHARGE

Recharge battery, then ready for service.

V CHARGE + RETEST

Charge battery and retest. If message reappears after charging, replace  

battery.

V REPLACE BATTERY

Battery is defect. Replace.

V SHORT CIRCUIT

Battery is defect. Replace

V NO TEST POSSIBLE

No display ïcheck the cable or connection.

Battery may run at undervoltage. Charge and retest
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×Battery Charging

V If the battery is below 75% state-of-charge recharge it as soon as possible to 

restore it to peak performance and to prevent sulfation.

V Charge time by various charging rate can be determined by the state of 

charge

V If battery temperature is above 50 C during charging, stop and then 

restart below that temperature.




