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Check engine status if "begin
cranking", measure the initial

Next
measure

voltage Vi, valley voltage Vp
and the duration Td, before the
Starter Rotate

Base on Vo, Vi, andVyp,
Calculate the battery and the
starter maximum power
transfer terminal voltage Va

Use the current-voltage
Relationship convert the
voltage ratio of Vp/Va to
current ratio In/lp. Calculate
the cranking voltage gradient

Ge, and record the Gmax

L 4

Calculate the cranking torque
capability Qr=In/Ip
and cranking circuit quality
Qc=Gmax/Ge of the system.
diagnostic the cranking
torque and starting circuit
performance to provide
information output
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Check engine status if "cranking
and armature start rotating™
Measure Armature EMF Vaor

Next
measure

Terminal voltage Vic, Record the
time duration Ta of the starter
being actuated

L 4

power transfer at armature voltage
Vn or terminal voltage Vim

Base on the measured data Va, Vic
Vo and Tq, Calculate the maximum

Use the power ratio rule, convert
the voltage ratio of Va/Vm or
Vie/Vim to the power ratio of

Pw/Pa

Evaluate ratio of Pm/Pa, Calculate
the cranking power capability Qp
of the system . Use the time
duration T4, Evaluate the starting
ability of the engine.
Provide information data output
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Check engine status if "running”.
Measure engine speed Se, Alternator

Next

measurc

speed Sa, Ripple voltage Vrrand the
terminal voltage Vi

Calculate the speed ratio Sa/Se=Na,

Record the maximum speed ratio Nmax

Calculate the speed change ratio
Na/Nmax and ripple factor Rf and
average voltage Vave of the system

Use Na/Nmax, Rfand Vave to diagnose the
performance of the and battery and
. charging system of the vehicle

provide output data and judgement
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Check engine status if "Se>0, and .
S«=0 or ripple=0", Measure the 282
terminal voltage Viand the time t -/
record the voltage and time
correspondingly

A i

Confirm the altemator not function

Calculate the voltage change rate - 284
Y=(Vw-Vu)/t lets =60sec

and update Y every 10 sec

Calculate the remnant time

1X=(V+-BVo)/Y determine the time 286

in Min or Hour remnant operation
of the system

Diagnose X data 88
Provide output data of the

evaluated judgement message.

Fig 11



