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1. NEW FEATURES OF SICOS 50

1-1 FET chopper (Travel, Hydraulic)

SCR control system has been equipped on NYK
FBR series, However, from new FBR-50 series
FET chopper is adopted for travel controi system
as well as hydraulic chopper control.

FET is an abbreviation for Field Effect Transistor.
As shown in Fig. 18, there are three electrodes:

D (Drain), S {Source), and G (gate}. The main
feature of this element is that circuit between
D-S can be turned on by applying just voltage,
with almost no flow of gate current. (Fig.19)

In other words, they are very effective for
energy-saving. In addition to this, turn-
off-circuit like an SCR chopper is unnecessary,
therfore failing to turn off will not happen. Alsg,
fine control can be made.

FET element is shown in Fig.20. Actually, 7 or 10
or 14 FET' s are connected in parallel and installed
on a heat sink. (Fig.20: FET comp.)

Another FET comp. are mounted for hydraulic
control,

Drain(D)

]

Gate(() |

Source(S)

Fig. 1-1 Simbol of FET

(D)
Current
Yoltage VG
(G) .
(8)

Fig.1-2 Feature of FET

‘g'

GD g

s

Drain(D)

Source(S)

For travie: biue color
For hydraulic: red color
No. 3 pin: Gate

Fig.1-3 FET element & FET Comp.




1-2 Contactor chopper

B Except for FER

The contactors have become  compact
extremely. This is because full battery voltage is
applied only when the contactor is closed
(Fig.21), and then voltage is reduced through
chopper contral. (Fig.22) Therefore not only the
contactors become eompact, but aiso they
consume less enegy.

Chopping ratio is also automatically changed
according to drop in battery voltage, This means
the chopper activates at ideal duty. (Fig.23)

batiery Chopper

vol tage . control
¥hen contactor
is closed

4 Change of voltage
on contactor coil

|

T

¥hen contactor
is closed

Fig.1-4 When contactor is closed
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Change of voltage
on contactor coil

Chopper
control

¥hen contactor
is closed

i
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1
1
|
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Fig.1-5 Contactor chopper

Change of voltage

on contactor coil "

Vol tage

battery
voltage drop

—.—— Battery voltage VB=83%
——~- Battery voltage VB=63%
—---- Battery voltage VB<83%

Fig.1-6 Automatical chopping ratio adjustment
ori battery voltage dropping




1-3 Regenerative brake
¥ FERis option

Conventional electrical braking changes kinetic
energy to heat energy by plugging operation.
But the new electrical braking system enables
the drive motor to be used as a generator by
plugging operation. Kinetic energy charges the
battery and also performs the electric brakes,
This is called “regenerative brake.”

The following figures (Fig.27-Fig.31) show
current flow during regenerative braking. For
instance, in this case, the truck drives from
forward direction to reverse direction by
plugging operation.

| Plugging operated |

Conventional

type SICOS 50

Kinetic energyﬂ

@

Electrical energy

Kinetic energy

Change to
eleciricsal
energy
transiently

HYeat energy

Stopping truck Stopping truck and

charging battery

Fig.1-7 Change of energy on plugging operatidn

Battery energy consumed

by the soter
i

Current

' [
Energy changed to
heat enargy

Fig. 1-8 Electrical braking (conventional type)

Battery energy consused
by the motor

Current . ] )

!
Energy charged to

the battery
Fig.1-3 Regenerative brake (SICOS 50)




M Traveling in forward direction —
_ Regenerative brake ¥ ol
Forward contactor M1—0ON contactor MW ,.{; D1 A
Regenetative brake contactor M4—0ON Regenerative | T
brake diode D3 ) o
Reverse,, Cntigor Battlery
L

(§ : A

= Travel FET

D= =

Fig.1-10 Current flow during traveling
in forward direction

Pre—energizing
cireuit

@ Plugging operated

1) Forward contactor M1--0FF

Reverse contactor M2—0N <
Regenerative brake contactor M&—OFF Regenerative brake L \‘
contactor M4 d D2 _I: Dl 1
2) Through pre-energing circuit, Regenerative AN
brake diode D3 Y *
[EmE Sattjery
M2 . ML —/:
-
{3on E
1 [
iy o
| IE \ Trave! FET
S ——
Travel speed current flows into the field Figiy 1=11 {CURFERt Tiow (on Bigging brake: C1 “
reduced coils for the drive motor to
function as a generator. * Y
Regenerative brake l
. contactor M4 ¢ D2 Dt
¥ Pre-energizing circuit is located in ) "l:
pre-energizing printed board Regenerative X e
brake dicde {}3/\ 1 T

And regenerative current flows == ) BattEery
. sk
_ M2 . M1

v
Travel FET

Mi—Con vy

o 1

Chopper ON

Fig.1-12 Current flow on plugging brake (2)




3) Then, travel FET is turned off, and
regenerative current flows into the battery

to enable to charge it. This is called
“regenerative current.”
Actually travel FET s repeat turn-on

(Fig. 29) and turn-off (Fig. 30)
So, thisis called “regenerative chopper.”

D Traveling in reverse direction

After the truck stops

Regenerative brake contactor M4—ON

The truck starts to travel in reverse
direction.

[> |

Regenerative brake l ) >
contactor M4 D2 A s
] ZS \/
Regenerative | Y
brake diode 03'53 X2 x
M .
l&'ﬁ“?{é‘fof?&‘&"l or /\batt ary
g Y
T j: Travel FET
=

- Battery
Travel FET

Chopper OFF

Fig.1-13 Current flow on plugging brake (3)

jm

Regenerative brake
contactor. M4

Regenerative A
brake diode D3 b ol
Battlery
ot T
= v 4
clog
= Travel FET
o L

T >

Chopper ON

Fig.1-14 Current fiow on traveling in
reverse direction




1-4 Automatic torque increase

When-the NYK forklift truck with a load starts on
a ramp or gets out from a groove, sometimes
the truck accelerates with a shock due to forcible
bypass. This is because motor current is
instantly increased from current limit to large
current (approx. 1000A)

with SICQS 50, current lmit is increased by 30%
iust befare forcible bypass works.

This results in smooth acceleration at starting on
aramp and getting out from a groove.

1-5 Anti-rollback

NYK forkiift truck with ‘UNICON' control does
not roll back a much when starting on 2 ramp
(depressing the brake pedal with the accelerator
lever fully operated. )

SICOS 56 is improved further to minimize rolback.

Current
limit is
increased

TTTTT I TR 77777

Fig.1-13 Automatic torque increase

Preventing from rolling
back at starting
on a ramp.

Fig.1-16 Anti-rollback

acceleration
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2. FUNCTION OF SICOS 50

2-1 Safety monitor and self-diagnosis
function by the LCD display _
This LCD display can display followings. Message

"e Displaying possible defective parts (sym- _ _
» : Battery capacity
lfjois t_;md messages) by self-diagnosis ndicator
unction.
e Self-diagnosis history memory
e Checking 1/0
® Hour meter
| @ Battery capacity indicator

When all circuits are normal, as soon as the key Symbols of self-diagnosis
switch is turned on, followings are displayed.
~ Hour meter G
¢ Symbols of seif-diagnosis
( X;’;::EE t.ﬂﬁ f?artl:mg bra.keFBEF- aplphed,) When hour meter counts the
((D)_ AGIES: Qi time, decimal point flashes,
e Battery capacity indicator
o Message TMONITORING OK! ]
(>I<This informs the system has checked)
monitored circuits,
After several seconds, this message changes to, Fig.2-1 LCD display when key switch
is turned on

[ «TTOTAL O.O HRJ
¥ This hour meter counts the time during
( traveling or hydraulic operation, and the)
decimal point flashes while counting.

1. How to start hour meter

W FBR
Connect the wiring harness [blue/yeiiow | : I o A I L
and [black near the hydraulic motor. Blug/ ) [

Yellow| [Black]

(.

Connected-«-----+
Hour meter
counts,

And hour meter starts to count.

s ? S
/IeNUBLU-82 IAJSS-J-e-10}-1}1 P10 J-NAIL0 U /e [umop/wiod-ade (d fenuew//:dny . :peojumop |jn4
fenue |\ 991ABS 4 W 4G4 1111404 NAIYOIN


http://manualplace.com/product/nichiyu-forklift-fbr-a-f-service-manual/

