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GENERAL AND SPECIFICATIONS
) FB15M-3
Power Type Electric [36V) Electric (48V)
Operation Type Sitting Sitting
Capacity @___24 in. (600 mm) kead center = Ibs. {kg) 3,000 (1,350) 3,000 (1,350)
Load distance from center axle (2-stage mast) in. {mm}) 15,3 (390) 15,3 (390)
Load distance from center axle (3-stage mast) in. {mm) 15.3 (390) 15,3 (390}
Viheelbase 516 (1.210) ~ 516(1,310)
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REMOVAL AND INSTALLATION

Installation Disassembly Inspection
Removal Assembly Adjustment

1. Electrical components 10-8 - -

2. Mast 10-6 20 —-36 20 - 36

3. Liftcylinder 10-6 20 - 28 20 -28

4. Parking brake 10-9 — 10 - 16

5. Control valve 10-12 20-34 20--35

6. Master cylinder 10-10 — -

7. Tilt cylinder 10-6 20 — 30 20 - 31

8. Wheel brake 10-11 20 -12 20 -13

9. Front wheels 10-9 - -
10. Transfer 10-9 20 -2 20-7
11. Contactor board 10-8 - -
12. Drive motor 10-8 - -
13. Power steering pump 10-8 - 10 —-13
14. Power steering motor 10-8 - -
15. Rear wheels 10-9 10-9 -
16. Rear axle 10-9 20-8 20-8
17. Chopper board 10-8 - -
18. Steering chain 10-9 20— 10 20-10
19. Power steering cylinder ° 10-9 20 - 32 20 -33
20. Pump motor ’ 10-8 — -
21. Hydraulic pump 10-8 - 10-13
22. Accelerator 10-14 - 10-14
23. Steering gear box 10-12 20 - 14 20~-20
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REMOVAL AND INSTALLATION

FRAME
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REMOVAL AND INSTALLATION

HYDRAULIC SYSTEM
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DISASSEMBLY AND ASSEMBLY

Backlash
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ELECTRONICS AND DIAGNOSTICS

(3) TRACTION CONTROLLER : CONTROL CIRCUIT

Figure 13 shows the contral circuit for AGS and fraction motor.
Figure 14 shows the traction control circuit diagram.,
Figure 15 shows traction controller connector.
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(3) ERROR HANDLING TABLE

NOTE: When an error occurs, the blinking LED and the action for fault should be kept (latched) until meeting the resetable conditions. Se

Where | No. Source Condition When Traction Main
1 {Switch startup error ACC | FW | REV switch active at startup KEY — ON OFF ON
2 |Duection switch error FW and REV ON at the same time KEY =ON OFF ON
3 JAce. potemror Potvoltage > 95% or Pot voltage < 5% of VX _out, ot Voltage > 30% KEY =ON ON ON
when ACC switch not active
4 {Stwecr pot emor Pot voltage > 95% or Pot voltage < 3% of VX_out. KEY =ON ON ON
Detected by _ — - —
VMC20 S [Battery under voltage 48V: Less than 28.2V/0.8 seconds, 36V: Less than 24 8V/0.8 seconds KEY =ON OFF OFF
6  |Battery over voltage More than 65V/0.8 seconds KEY =ON QFF OFF
7 [Communication error CAN Bus Error - No Com ication Check resis e = 600hms for KEY=0ON OFF ON
CAN Bus
8  |PM brush wear Brush wear sense 1 = ON or Brush wear sense 2= ON KEY=ON ON ON
9 |PM thermal PM thermal sense = ON KEY =0QN ON ON
Not Used 10 INot Used
—
11 JACS temp warning Temp > 183°F or Temp < -4°F KEY =ON ON ON
12 [Motor high temp wamning Temp > 293°F KEY = ON ON ON
Left Traction[ 13 |Reat sink temp sensor error ACS internal sensor error <-38°F or >338°F KEY =ON ON ON
ACS _
14 {Motor temp sensot error Mator temp sensor not connected or short circuit KEY =ON QON ON
15 |Speed teedback sensor error Speed feedback sensor not conneeted / shorted KEY =ON OFF ON
21 [Short circuit ACS is shorted. or motor terminals are shorted. KEY = ON OFF OFF
22 JACS over temperature Temp > 239°F KEY = ON OFF ON
23 {Motor over temperature Temp > 365°F KEY =ON OFF ON
Left ACS 24 JACS current sensor error ACS internal error KEY — ON OFF ON
Emergency 25 [Charging timeout ACS voltage <23V 10 seconds after KEY — ON KEY - ON OFF ON
Shutdown
Message 26 [CANopen umeout Communication tircout KEY =ON OFF ON
2 ACS low voltage wrip V<3V KEY =ON OFF ON
28 {ACS high voltage trip V > 68V KEY =ON OFF ON
29 [Other error KEY =0ON OFF ON
-
317 JACS temp warning Temp > 185°F or Temp < -4°F KEY =ON ON ON
Right 32 [Motor high temp waming Temp > 293°F KEY =0ON ON ON
Tractioh 33 {Heat sink temp sevsor error ACS internal sensor error <-38°F oy »338°F KEY = 0N ON ON
ACS 33 [Motor temp sensor eror Motor temp sensor not connected or short circuit KEY = ON ON ON —
35  |Speed feedback sensor error Speed feedback sensor not connected / shorted KEY =0ON OFF ON
S 8 v ON ON
36 JACS voltage warning V=68V or vV <23V KEY =ON ON ]
Not Used ~ e - — —— -
37 JACS default values loaded Default parameters are used in ACS KEY =ON ON ON
—
41 iShort circuit ACS is shorted, or motor terminals are shorted. KEY =0ON OFF OFF
42 JACS over temperature Temp > 239°F KEY =ON OFF ON
43 [Motor over temperature Temp > 363°F KEY = ON OFF ON
Right ACS 44 JACS cumrent sensor error ACS miernal error KEY — ON OFF ON
Emergency 45 [Charging timeout ACS voltage < 23V 10} seconds after KEY — ON KEY —» ON OFF ON
Shutdown
Message 46 1CANopen timeout Communication tirneout KEY =ON OFF ON
47 JACS fow voltage tnp V< 15V KEY = ON QF¥ ON
48 1ACS high voltage trip V> 68V KEY =ON OFF ON
49 [Other error KEY =ON QFF ON
_—
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ELECTRONICS AND DIAGNOSTICS

(4) FLOWCHART FOR ERROR CODE 05 (including error code 25 or 45):

UNDER BATTERY VOLTAGE and CHARGING TIMEOUT
If error code 05, 25, or 45 is displayed, check for a trouble according to the following flowchart, then repair or replace it.
If the same error is displayed after repairing the trouble, however, check according to the flowchart from the first.
After repairing or replacing a defective part, check that there is not a trouble in the charging circuit. (See "Yearly
inspection for charging circuit".)

* FLOWCHART
45 is displayed.

is error code G5
displayed, depending on operating
ondition of machine?

Check battery.

yes {1 If battery is abnormal, repair or
replace it.

{2) If battery is discharged excessively,
charge it fully.

v

no {Displayed regardless of operating condition)

Leave machine with key SW turned on
for 1 minutes, then turn key SW off.

Turn key SW on again
and release parking lever. s error

code 25 or 45 displa%red after
10 seconds” (Error code 25, 45)

ACS (left or right) is defective. | {Caution)
25: Left (rear side) in following steps, check only Jeft or right
45: Right {front side)} according to displayed error code.

ACS (left or right) is defective.
Replace ACS (left or right}.

Check contacts of . CONTACTOR for
short circuit.

> Turn key SW off.

is there continuity between B+
of ACS (left or right) and +
terminaf?

no
(Error code 05)

ACS {left or right) is defective and T.

e no FUSE (left or right) is broken. Replace
1 ACS (left or right) and T. FUSE (left or
Turn key SW off, disconnect battery right). Check contacts of T.
When key SW is turned ;:onnector. and discharge electricity CONTACTOR for short circuit.
on. is T. CONTACTOR from capacitor in ACS. (See .
"7 ciosed? "Attention before checking ACS".) {Caution)
* After repairing or replacing defective part, check that there
is not trouble in charging circuit. (See "Yearly inspection for
Disconnect wire harness charging cirouit".)
(1 piece) from T terminal of T. After checking charging circuit, discharge electricity from
CONTACTOR. Connect battery capacitor in ACS (See "Attention before checking ACS")
connectoragain and turn key SW on. and re-connect wire harness {1 piece) disconnected from T

terminal of T. CONTACTOR without fail.

Check continuity between following main

wire ierminals, then repair or replace

defective wire.

(1) + of T. CONTACTOR and + of battery
plug

{2) - of terminal and - of batteg plug

(3) - of terminal and 8-/R of ACS {right)

Is there
battery voltage
(36 V or 48 V) between +
terminal of T. CONTACTOR
and B-/R terminal of
ACS (right)?

Is there
battery voltage
(36 V or 48 V) between T
terminal of T. CONTACTOR
and B-/R terminal of
ACS (right)?

no no Contacts of T. CONTACTOR are in

defective contact.
™| Repair or replace T. CONTACTOR.

Check continuity between following main
no wire terminals or check T. FllJSE {right) for
breakage, then repair or replace.

> M7 ofT). CONTACTOR and B+/R of ACS
(right
(2) T. FUSE {right)

Is there
battery voltage
(36 V or 48 V) between +
terminal of ACS (right} and
B-/R terminal of
ACS {right)2

Check continuity between following main
wire terminals or check T. FUSE (left) for
breakage, then repair or replace.

no (1) B+/R of ACS (right) and B+/R of ACS
— {left)

2) BI_IR of ACS (right) and B-/R of ACS

(3) T FUSE (eft

is there
battery voltage
(36 V or 48 V) between +
terminal of ACS (leftz and
B-/R terminal o

ACS (left)2

yes ACS is defective. Replace defective
ACS (left or right).

v
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DISASSEMBLY AND ASSEMBLY

3. Assembly of relief valve assembly
1) Fix valve housing (14), then insert spring (16} and f
valve assembly (13} inside the bore in Turn. \
* Coat with clean hydraulic oil and insert slowly.
* Mnup the ualve azesemhblv uo and down with ,{f«_
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ELECTRONICS AND DIAGNOSTICS

[10] TROUBLESHOOTING FOR PUMP CONTACTOR

If the pump motor does not rotate or the pump contractor is not closed, an error code is not displayed (the indi-
cator does not blink). In this case, check for troubles observing the following points.

(1) ATTENTION
a) Before starting troubleshooting
Before starting troubleshooting, perform the following work in order.
1. Disconnect the battery connector.
2. Check the fuse for breakage, wire for damage, and battery for discharge.
b} In troubleshooting
Observe the following points during troubleshooting.
» When checking voltage with the battery connected, never touch the exposed terminals of the motor, con-
troller, contactor, etc. If you touch them, you may get an electric shock and the controller may be broken.

(2) FLOWCHART FOR TROUBLESHOOTING
Referring to figures 21 and 22 in PUMP CONTACTOR, check the machine according to the following flowchart.

Check FU2, contactor | ¥es {Does pump contactor | with key on and valve
tips or motor circuit close? switch closed?

open. I
no

Measure voltage at
terminals#3&4on | no > check wire

PTD & terminal #3 on connections.
PD. Are they B+ ?

l yes

Measure voltage at
terminal #2 on PTD no check wire
& PD, Are they B- ? connections.
l yes
Measure voltage at yes
no jterminal #1 on PD. L_n . 5 Check terminal #1 on
Isit 1,510 2 volts + ? Pis it O volts »16TD. Is it 15 to 2V 2
no l yes
[Is it about 8 volts +2 yes Remove wire #83 for Check wire #83 &
terminal #1 of PTD. connections between
Measure voitage on terminals #1 on PTD
terminal #1. & #1 on PD.
[Replace PD.Module. J¢——— Is it still O volts?

l yes

[Repiace PTD Module. |
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