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Introduction

These body building procedures summarize general technical precautions for building and modifying the
2019 model Mitsubishi Fuso Rosa (hereinafter called the "Rosa"), in accordance with Euro VI Vehicle
Emissions Controls.

We would like to ask you to assemble and/or modify the Rosa by sufficiently understanding all relevant
laws and regulations, including the Road Transport Vehicle Act safety standards and to be aware of body
builder’s responsibilities.

Some parts of these procedures require referring to the Body Bilder Manual For Truck "Common
Document Please do so where necessary.

If there are any revisions to or additional descriptions of these procedures, Mitsubishi Fuso Truck & Bus
Corporation (hereinafter called "MFTBC") will provide information on the correction of or addition to the
procedures you have.

Should you have any questions or inquiries about body building, please do not hesitate to contact the
nearest MFTBC dealer or the following contact phone number.

Mitsubishi Fuso Truck and Bus Corporation
890-12 Kashimada, Saiwai-ku, Kawasaki-shi, Kanagawa Prefecture, 212-0058, Japan.
Marketing Daimler Truck Asia, Bus Product Management Phone: +81(0)44-330-7053, Fax: +81(0)44-330-5827
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Outline of Changes

Outline of Changes

The major changes happening to the 2019 model are as follows: For details of accessory parts by destination, refer

to the specifications.

Item Descriptions Target
» Complies with EURO VI Step C Emission Standards BE741
Engine *+ Complied with JP17 Emission Standards BE740
* Idling stop/start system BE740
_ * The gear ratios of manual transmission 2nd and 3rd gears
Power transmission .
svstemn have changed. M/T vehicle
y * Accelerator interlocking to M /T vehicles has been added
Suspension * Front Suspension has been changed
. + Steering has been changed (changed the Gear Box and | 2WD vehicle
Steering .
steering angle)
Brake + Full disc brake specifications have changed All models
Exterior * Front body style has been updated All models
* The driver seat has changed (the seat-belt anchor points
All models
have changed)
Seat equipment + Use of Pretensioners in driver and passenger Safety Belts | All models
+ Passenger seat cushion has changed BE740
* Driver seat and passenger seat air bags have been added | All models
Use voltage * Voltage for the lamps, wiper motor and power mirrors has All models
changed to 12V
+ Changed the headlamp and fog lamp All models
L . ;
amps Rear lamps (tail lamp, stop lamp and signals) have changed All models
* Meter Cluster has been changed All models
Instruments
* The styling of instrument panel has changed All models
Interior lamp * All interior lamps now use LED lamps All models
* Hill holder All models
Hill start aid
+ Set the use of EZGO All models
Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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Applicable Models

1.1 Applicable Types

These procedures apply to the following types of 2019 Mitsubishi Fuso Rosa which comply with Euro VI Step C

emission standards and JP 17 emission standards.

Inhouse model Destination Engine /M
code
BE741GRMDFAA Australia 4P10(129kW) 5M/T
BE741GRMDFAB Australia 4P10(129kW) 6AMT(DUONIC)
BE741)JRMBFAA Australia 4P10(129kW) 5M/T
BE741JRMDFAA Australia 4P10(129kW) 5M/T
BE741JRMBFAB Australia/New Zealand 4P10(129kW) 6AMT(DUONIC)
BE741JRMDFAB Australia 4P10(129kW) 6AMT(DUONIC)
BE740JRMUFBB New Zealand 4P10(129kW) 6AMT(DUONIC)
BG740GRMUFBB New Zealand 4P10(110kW) 6AMT(DUONIC)
BE741ERMSDAB Hong Kong 4P10(129kW) 6AMT(DUONIC)
BE741GRMSDAA Hong Kong 4P10(129kW) 5M/T
BE741GRMSDAB Hong Kong 4P10(129kW) 6AMT(DUONIC)
BE741GRMSDAC Hong Kong 4P10(129kW) 6AMT(DUONIC)
BE741JRMSDAA Hong Kong 4P10(129kW) 5M/T
BE741JRMSDAB Hong Kong 4P10(129kW) 6AMT(DUONIC)
BE741GRMSDEB Singapore 4P10(129kW) 6AMT(DUONIC)
BE741JRMSDEB Singapore 4P10(129kW) 6AMT(DUONIC)
BE741ELMSNHA Chile 4P10(129kW) 5M/T
BE741GLMSNHA Chile 4P10(129kW) 5M/T
BE741JLMSNHA Chile 4P10(129kW) 5M/T
BE741GLMSDBA Taiwan 4P10(129kW) 5M/T
BE741GLMSDBB Taiwan 4P10(129kW) 6AMT(DUONIC)
Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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Matters Concerning Weight

2.1

Total Vehicle Weight after Body Building
(1) For the total vehicle weight after body building, satisfy the descriptions in the following "Total vehicle weight

limit in terms of brake control" and 2.2 Tolerable Weight Limit.

Standard brake Total vehicle weight limit in terms
specifications Limit for body building of brake control
Vehicle category M3
Front: Disc Refer to the specifications for
BE741E . Lo
Rear: Disc each destination.
- . 6170kg
BE741G Front: Disc Refer to the specifications for
Rear: Disc each destination.
BE741) Front: Disc Refer to the specifications for
. N 6370kg
BE740) Rear: Disc each destination.
Front: Disc Refer to the specifications for
BG740G . o 6200kg
Rear: Disc each destination.

(2) Total vehicle weight limit and load capacity by category based on notified emission.

The emission gas category is determined based on the vehicle weight. Sufficiently verify the total vehicle

weight after body building.
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2

Matters Concerning Weight

2.2 Tolerable Weight Limit

Building a body in a manner in which weight is applied to an axle beyond the weight limit of that

axle or to the tyres beyond their weight limits, is not allowed.

(1) The following shows the weight limits of each axle.

For details, refer to the specifications for each

destination.
. BE741E BE741G BE741)
Vehicle Model BE740)] BG740G
Front Axle 2500kg
Rear Axle 3800kg

List of standard tyres, air pressure and tolerable weights

Standard air pressure kPa/Tolerable

Vehicl . .
l\joijce(le Tyre size Destination weight applied to tyres
Front Wheel Rear Wheel
H K
BE741E | 205/85R16-117/115 LLT Cl?i?eg ong 525 /2380kg 350 /3600kg
Australia 550 /2240kg 350 /3600kg
205/85R16-117 /115 LLT Hong Kong
Singapore 525 /2570kg 350 /3600kg
BE741G .
Chile
2 R17.5-120/ 11 Tai
L(L)f/go 51207118 awan 550 /2640kg 350 /3820kg
Australia 600 /2570kg 425 /3980kg
BE741) Fong Kong
205/85R16-117 /115 LLT Singapore 550 /2440kg 375 /3700kg
BE740) .
Chile
New Zealand 600 /2570kg 400 /3840kg
BG740G | 205/85R16-117/115 LLT New Zealand 600 /2570kg 375 /3700kg

(3) Tyre and air pressure labels

The label attached to the vehicle body indicates the standard tyre and air pressure.
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2

Matters Concerning Weight

2.3 Vehicle Body Tilt
As the increase or decrease in body weight resulting from body building or modification could change a
vehicle’s attitude, legal conformity, performance or safety may be diminished.
Build or modify the body considering the left/right and front/rear weight differences, so that a vehicle’s
attitude will be as described below after building and modification.

(1) Vehicle attitude tolerance levels

After building and modification, body tilt must be within the following range.

ltem Unladen Laden
Fore-Aft (TL) Tilt angle (B) -0.25° to -1.25° -0.05° or less
Diffi in Tail L
Right-Left (BL) | cronce!n far -amp +15mm +30mm
lateral ground height

(-:indicates forward tilting)

Reference: Base vehicle attitude guidelines (conditions: empty, filled with 100 litres of gasoline and spare
tyre tools, 75kg on the driver seat)

Normal state
BE741E -0.6°
BE741G -0.7°
BG740G
BE741) -0.6°
BE740)

(2) Front tilt

The amount of change (8) for the base vehicle can be estimated by the following. Consider this sufficiently
when designing.

+ How to calculate the volume of change in tilting angle: 6

/|

— Hf
A

Datum Line

WB
W Wr
Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date




2 Matters Concerning Weight

Hf  : Change in the front wheel height datum line
Hr  : Change in the height of rear wheel datum line
Wf  : Front wheel fluctuating load (Increase (+) the load from the standard unladen vehicle weight)

Wr  : Rear wheel fluctuating load (Increase (+) the load from the standard unlade vehicle weight)
WB : Wheel base (mm)

Ksf : Front spring constant (N/mm)

Ksr : Rear spring constant (N/mm)

Kt  :Tyre vertical spring constant (N/mm)
Kf  : Front coefficient (mm/kg)

Kf  :Rear coefficient (mm/kg)

* Change in datum line
Hf=Wf/2Ksf+Wf /2Kt
=Wf + (Ksf+Kt)/2(Ksf * Kt)
=Wf + Kf + 9.81
Hr=Wr/2Ksr+Wr /4Kt
=Wr - (Ksr+2Kt)/4(Ksr * Kt)
=Wr + Kr + 9.81
* Tilt angle
O=tan"'((Hf-Hr) /WB)

List of WB, Kf and Kr

Vehicle WB Kf Kr
type
BE741E 3490 0.082 0.050
BE741G
BG740G 3995 0.082 0.045
BE741)
BE740) 4550 0.076 0.039
Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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Matters Concerning Weight

(3) Horizontal tilt
Consider to build body parts appropriately, so that horizontal (left and right) weight will be as balanced as

possible. If creating a weight difference between the left and right sides is unavoidable, make an adjustment

by adding counter weight.

The target fluctuation of the tail lamp height from the ground is within +/- 15mm.
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3 General Matters

3.1 Precautions for Body Building and Modification

MFTBC will not assure the quality of built or modified areas of buses, even when the building and

modification have been conducted in accordance with these procedures. The quality shall be assured by the

builder.
3.1.1 Before Body Building and Modification

(1) MFTBC delivers well-balanced vehicles achieved by the sufficient study of conformity, performance and
safety. We would like builders to pay special attention to avoid damaging these functions by building or
modifying.

(2) Before building or modifying the bodies, sufficiently study the changes in vehicle parts. Consequently,
the changes are technically safe and will cause no functional problems.

(3) When building or modifying bodies, design and produce bodies which satisfy relevant laws and
regulations.

(4) Produce parts and components with the minimum possible weight, while achieving sufficient conformity,
performance and safety in body building or modification

(5) Such parts and components must not have differences in weight applied to the left and right side
wheels.

(6) Be sure that the operation and maintenance of body parts and components are straightforward and
without disturbance.

3.1.2 When Building and Modifying Body

(1) Be sure that activities do not cause damage to the vehicle or vehicle functions.

(2) When building and modifying vehicle bodies, avoid concentrated loads being applied locally to some
points on the chassis frame. Loads to the frame must be spread out. Place all wheels on the same flat
surface so that the frame will not be distorted during these operations.

(3) Do not change parts and components if they are safety parts, including steering system and brake
system parts, pipes, hoses, axle and suspension parts, fuel system parts, pedals and LDWS, or noise
prevention parts. Otherwise, major accidents or the violation of laws could occur. If modification is
unavoidable, fulfill the obligation to notify the relevant government agencies, such as the Transport
Branch Office, of the modification. (The forms and documents required for notification shall be prepared
by and filled in by the builder)

(4) Be sure to refer to MFTBC's maintenance manual when disassembling or assembling body parts and
components.

For a copy of our maintenance manual, contact the nearest MFTBC dealer.

3.1.3 After Body Building and Modifying

(1) Check that assembled and modified bodies satisfy designed performance and functions without causing
problems.

(2) If there are any changes in the handling of standard vehicles and maintenance, inspection and
adjustment, as well as the intervals of such activities, be sure to create a user manual and install it in the
vehicle.

(3) Make sufficient consideration for after-sales service systems for built and modified bodies. Prepare

Warranty Certificates for installation in vehicles.

Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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3 General Matters

3.2 Areas of Maintenance and Inspection
The oil feeding port, points to be lubricated, inspection plug and parts and components that are exchanged
on a regular basis must be easily accessible. Engines, transmissions and axles must be removable. These are
the particular points that need attention of builder.

3.3 Precautions for Maintenance for Body Building and Modification Companies and Vehicle Owners
Before handing over a vehicle to the user, the body building and modification company must conduct the
following:

(1) If the length of vehicle storage before hand-over is not certain, exchange brake fluids. Exchange the
brake fluids once every two years.

(2) Inspect the condition and capacity of the battery, and maintain it by referring to the battery instruction
manual.

(3) After the vehicle has been completed, provide the user with a manual describing the maintenance
instructions and how to care for additional parts, components and equipment. In addition, attach
warning labels.

3.4 Precautions for Meeting Clauses of the Product Liability Act
The assembly company (manufacturer) shall be responsible for losses resulting from defective products
(assembled or modified vehicle). Pay special attention to the following matters when assembling or
modifying.

3.4.1  Safety Considerations about the Design, Production and Inspection Stages
(1) Ensure safety performance and install safety devices. (Design which meets failsafe performance
requirements and prevents misuse and incorrect operations)
Pay special attention to parts which could contact a human body (potential hazard due to protruding
parts). In addition, pay attention to "industry standards" and the "Safety of other products."
(2) Achieve product quality which complies with the requirements of drawings.
(3) Conduct a 100% inspection during line-off inspection and keep the results in the inspection record sheet.
(4) Create rules for the archiving of drawings, documents and inspection records in relation to the above (1)
through (3) and strictly follow the rules.
(Note that the Product Liability Act applies to products which are within 10 years of their date of
production)
3.4.2 Consideration for Product Safety
(1) Prepare a user manual which describes both in detail and in general the impact users and vehicles could
have through inappropriate handling. Install this manual in the vehicle Avoid using ambiguous
expressions which could lead to the misunderstanding of explanations described in the user manual.
Describe things in sentences using words that are easy to understand. Use illustrations and figures for
better understanding.
(2) For the safe use of vehicles, prepare caution labels describing precautions simply and effectively. Attach
them in locations where they can easily be seen by drivers (operators). The caution labels must include

simple sentences and illustrations. The size of caution labels must also be appropriate.

Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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4

Matters Concerning Body Building

4.1
411

Body Parts and Chassis Parts

Clearance between Body Parts and Chassis Parts

The sizes mentioned in the following table are the minimum size of gaps between body parts and chassis

parts.
Area Minimum clearance Precautions
WL: 40
. mm The gaps for movement in each direction resulting from engine vibration. For heat-
1. Area around Engine BL: 30 mm i haust ; ; fer to 11. Exh t Svst
TL: 25mm generating exhaust system parts, refer to 11. Exhaust System.
2. Area around Transmission 25mm The area other than the rear side of the Transmission.
When disassembling the Clutch and Transmission Assy, it is necessary to move them
3. Clutch and Transmission Assy | 130mm backwards along the Engine inclination in order to pull out the Clutch Spline Shaft. Do not
install any parts in this area.
4. Upper surface of Transmission | 100mm Mainltain a gap bc.etweenlthe upper .surface of .the Up|.aer Cover and body parts as much as
possible so that inspection and maintenance is possible.
5. Area around Front & Center Minimum Maintain a gap larger than the gap between Propeller Shaft and its Bracket for fall

Propeller Shaft

circumference: 25 mm

prevention.

6. Rear Propeller Shaft

25mm

Minimum circumferential dimensions of the location for the Propeller Shaft which
responds to all movements of the Rear Avle

It is prohibited to assemble parts

within 25 mm of the Propeller Shaft

(including its flange).

Fig.4-1-1

7. Front & Rear Axle, Steering

From the edges of
moving parts: 25 mm

Maintain a gap for spring deflection and moving parts, such as the steering mechanism.

*Free chamber + 20 mm

The lowering limit of the Front Axle is as shown to the left.

8. Brake Hose (hoses connected

The Brake hoses connected to the Front & Rear Wheels must have gaps of the sizes shown

50
to FR & RR Wheels) mm to the left, even when driving by considering worst-case situations.
9. Other hoses 25mm
If body parts are combustible, such as wooden and rubber parts, keep them at a distance
from the Emission Gas Purifier (DPF and SCR catalyst) and the Exhaust Pipe for the length
10. Exhaust System 100mm described to the left.
If it is difficult to keep them at a distance, a heat insulation panel must be installed to
create a structure to prevent any influence of heat. Check
Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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4 Matters Concerning Body Building

Area

Minimum clearance

Precautions

11. Exhaust System

*Refer to 5.2.4 "Exhaust System" for the gaps between the control cables/hydraulic

hoses

and the Exhaust system parts of the body building equipment, hydraulic equipment and

electrical wires.

Do not install any parts in the outlet direction of the Exhaust Pipe.

12. Fuel Tank

Filling fuel and discharging from the drain bolt must not be disturbed.

13. Frame

A chassis number is stamped on the front left side surface of the Side Member. Build body
parts in a way that the chassis number can be confirmed from the vehicle side.
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Matters Concerning Body Building

4.2 Body Building

4.2.1

(1)

(2)

(3)

(4)

General Precautions
Use body parts which are as light in weight as possible, while maintaining the strength and rigidity of a
standard vehicle body.
Pay attention to the weight balance of the vehicle (left and right sides) both at loaded and unloaded
times to avoid the vehicle from tilting.
Tilting tolerance of standard vehicles before delivery: Difference between left side and right side must be
15 mm or lower at the exterior of the vehicle.
Do not build the body in such a way that a large distributed load occurs at the time of partial loading or
concentrated loading operation or stopping.
Do not build the body in such a way that engine cooling performance is affected, such as by blocking the
cooling air inlet below the front bumper or removing the Radiator Splash Shield. Rubber.

4.2.2 Seat Installation

(4)

4.2.3

(1)

(2)
(3)

When seats are installed in the locations where the Cross Member Sill of the underbody has not been
laid, add it.
When a bus has already been equipped with Seats and Safety Belts, modify the body without affecting
the strength of Seats, Safety Belts, Safety Belt Anchorage points and seat installation areas
When installing additional Seats and Safety Belts, the builder has the obligation to conduct the following
tests and submit the test results together with the modification application.
- Safety Belt Anchorage point system test (Regulation No.14)
+ Safety-belt test (Regulation No.16 (device test))
+ Safety-belt anchorage system test (Regulation No.16 (vehicle test))
+ Seats and Their Anchorages (Large Passenger Vehicle) Test (Regulation No.80 (device test))
+ Seats and Their Anchorages (Large Passenger Vehicle) Test (Regulation No.80 (vehicle test))
When installing seats in the tyre Fender, the amount of bolt protruding towards the inside of the Fender
must not be greater than 10 mm.

Installation of Interior Body Building
When fixing interior body parts and components when there are no Cross Members, Sills, Pillars or Roof
Bows at the underbody, side body and roof positions, add new Cross Members between existing Cross
Members by welding.
Do not assemble body parts directly on the floor plate or interior lining.
When assembling the Floor and Floor Cover (linoleum), use the adhesive agents designated below.

(a) Installation of Floor Panel and Sill

MS996234 Sunstar #560)

(b) Installation of Floor Cover and Floor Panel

MC395098 (Sunstar Penguin bond 138)

(c) Installation of Floor Cover and Metal Panel

MK578478 (CEMEDINE 5100F)
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4 Matters Concerning Body Building

4.2.4 \Wireless Device Installation
(1) Itis necessary to become certified before handling wireless devices. There will be no problems if
wireless applications, which have passed type examination, are correctly installed and used.
(2) Precautions for installation
(@) Power source for wireless devices for vehicles is normally 12V (some new types are for both
12V /24V), therefore, use a 12V /24V converter.
(b) Do not route the antenna cable along the electric wires for the vehicle.
If it is routed along the wires, malfunctioning of electronic parts could occur. Be sure to maintain
separation of about 300 mm between the cable and the wires.
(c) Fix the cable routed outside the cabin securely using wire stickers with high corrosion resistance
properties. In addition, clip it so as to prevent interference with edges.
(d) When holes are pierced on the body or window frame to lead the antenna cable into the cabin, avoid
an influx of water, etc., by using grommets or sealing the hole with sealant.
(e) Fixing the antenna with tapping screws could cause rust. Use nuts and bolts for fixing wherever
possible. Use nuts and bolts made of nickel chrome stainless steel for this purpose.
(f) Install the wireless device antenna into position 1 meter away from the radio, TV antenna and GPS
antenna for the navigation system.
4.2.5 Safety Countermeasures in Relation to Adhering Coloured Film on Windshields
(1) In order to secure views required for driving vehicles, Safety Regulations for Road Vehicles have been
partly amended and a new standard about the adhesion of coloured films has been applied since May 1,
1989.

Contents of new standard
Front windshield

Adhering coloured films and labels is prohibited
Front side windshield

Notice:
1. For details, refer to the safety standard.
2. This applies to the vehicles produced on or before May 1, 1989. Please familiarize affiliates on this
point.
3. Adhering coloured films on the safety windshield is prohibited.
4.2.6 Precautions for Body Building Around the Battery
Lay body parts and components out appropriately so that they will not disturb battery inspection,
disassembling and fuse inspection.

Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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4.3 Prevention of Fire Accidents

4.3.1 Precautions for the Engine Compartment
Because the Engine compartment and the areas in the vicinity of the exhaust system become extremely hot,
changes in the routing of fuel, brake and vacuum pipes, hoses and harnesses, as well as changing coolant
pipes and cables with other types.

4.3.2 Precautions for Electric Wiring
For electric wiring, follow the descriptions in "7.1 Electric Wiring."

4.3.3 Precautions for Exhaust Pipes
When retreating DPF, soot is burned within the DPF, therefore, the Exhaust Pipe becomes extremely hot and
dangerous. Be sure to maintain sufficient clearance around the pipe and take appropriate countermeasures

for heat protection. Do not assemble any parts or components around or on the backside of the exhaust vent.

Code | Revision No. Descriptions Date Code | Revision No. Descriptions Date
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4.4 DUONIC (Dual Clutch Automatic Transmission)
4.4.1 Precautions for DUONIC (Dual Clutch Automatic Transmission)

When removing equipment for DUONIC (main unit, pipes, wires and cables) while building the body, pay
attention to the following matters.

(@) Oil cooler pipe
(1) After removing the oil cooler pipes, be sure that there are no foreign objects within the DUONIC
equipment and pipes before reassembling it. Dust and foreign objects could cause abnormal operation

of the equipment and devices.

(2) After rebuilding, follow the descriptions in 4.4.2 through 4.4.4 and conduct ATF oil level adjustment and
initial setting.

(b) Clearance
Be sure to maintain a clearance of 25 mm or more between pipes and harnesses and other parts.
If there are any parts which are on the same flat area and a clearance of 25 mm cannot be maintained,

clamp them in an appropriate location so as to avoid unstable conditions.
4.4.2 ATF Oil Level Adjustment

After removing the oil cooler pipe and then reassembling, make an ATF oil level adjustment in accordance
with the following procedures.

(@) ATF volume adjustment procedures

Conduct the adjustment in the following order. The ATF level plug position will be the height of normal oil

level. After filling it within the oil pressure circuit, finish the adjustment if ATF is filled up to the position of the
ATF level plug.

ATF level adjustment |

I
Y L
Check the ATF level
ATF is not filled up to the level plug position

'

Fill ATF up to the level plug position
Fill ATF into the hydraulic circuit

-Startthe Engine
-While stepping on the foot brake, repeat the Shift
Lever operation, between "R" and

"D," 3 times. (Hold the Shift Lever at each range for
3 to 5 seconds)

- Then, set the Shift Lever to "P."
-Stop the Engine.

Check the ATF level
ATF is filled up to the level plug position

|
] L

Check the ATF level
ATF is not filled up to the level plug position

Check the ATF level
ATF is filled up to the level plug position
[

Y

End
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4.4.3 DUONIC System Initial Setup

(

The initial setup of DUONIC is to allow the TCU to memorize the GSU (Gear Shift Unit) gear position,
correction value of road grade zero point, learned value of clutch fill time and that of clutch torque. Be sure
to conduct the setup after conducting maintenance.

If there are abnormal conditions in normal operations, such anomalies may be resolved by conducting the
initial setup. A grade recognition error could occur after a variety of body assembly. Therefore, after body
assembly, be sure to conduct the DUONIC system initial setup under the following conditions.

a) Initial setup conditions
Be sure to check the following before starting the initial setup.
(1) Flushing (software writing) and coding of the Engine ECU and DUONIC ECU (TCU) have been
completed. For details, consult with an MFTBC dealer.
(2) In order to calculate the road grade zero point correction, keep the vehicle under the following
conditions.
The vehicle is grounded and stopped on a flat surface where without setting the brakes it can
maintain a stable condition without moving back and forth.
The vehicle is equipped with the specified wheels with tyres inflated to the specified air pressure.
(3) In order to learn Clutch torque, stop equipment which is driven by the engine output, such as the
following.
Air conditioner
Load of assembled parts or components (compressor for refrigerator, etc.)
Exhaust Brake

Change Lever Pattern
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(b) Initial setup procedures

When initial setup failed to be completed

- Conduct the procedures of (b) Initial setup again
If the initial setup fails again, the hardware could be the cause of the problem Check the Transmission
(gears, clutch and related parts, valve body, GSU) and its wire connections.

If the indicator changes from flashing "2" to flashing "R," the problem may be resolved by conducting (b) initial
setup again after moving the vehicle once.

Contents of Operation

Description of Operation

Remarks

= Stop on a flat road (4-4-3 (a) (2))

*Key ON

*Engine stop

=AC, load to body parts and Exhaust Brake SW OFF
(OFF (4-4-3(a) (3))

*Acceleration ON (50% or greater)

*Foot Brake ON

= Shift Lever "D" -> (hold it for approx. 1 sec.) -> Hold "A/M"

*Parking brake ON -> (hold it for approx. 1 sec.) -> OFF ->
(hold it for approx. 1 sec.) -> ON (pull it firmly)

"Initial setup mode standby" will be
activated and " 1" will flash on the
indicator.

[To deactivate the initial setup mode standby]
Continue with Parking Brake OFF or turn the
key OFF for longer than 1 second to return to
normal mode.

From the initial setup mode standby, move to:
*Accelerator OFF
= Shift Lever "P"

Along with the progress of the initial setup,

the indicator's number flashes in order from

"2->3->4->5->N."

However, if the initial setup fails, "R" will

flash.

<Contents of operation per indicator>

2: GSU Gear position being detected

3: Clutch being warmed up + road slope
zero point being corrected

4: Clutch Fill time being learned

5: Clutch Torque being learned

N: Initial setup completed

R: Initial setup failed

After the Engine has started, the initial setup
mode continues even if the Foot Brake is OFF.
However for safety, it is recommended that it
is ON.

Continue with Parking Brake OFF or turn the key OFF for
longer than 1 second to return to normal mode.
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4.4.4 Precautions for DUONIC Body Building
The DUONIC of this vehicle is equipped with a computer which controls it. Due to this, incorrect operation
could result in a system error or even serious damage to the computer itself.

Pay attention to the following points during body building.

(@) General precautions for handling

(1) Do not change the tyre size or the final ratio of vehicles with DUONIC.

(2) Do not modify equipment, devices, sensors, harnesses or connectors which relate to DUONIC.

(3) When disconnecting the connector relating to DUONIC, turn the vehicle starter switch OFF first.
Moreover, connect the connector before turning the starter switch ON.
If the connectors of equipment and devices are disconnected while power is supplied to the TCU,
the warning lamp could turn ON or functions could deteriorate.

(4) When painting the Transmission body, mask electric parts, harnesses, connectors, breather and oil
cooler pipe joints.
In addition, mask the label (AFT ONLY, GEAR OIL ONLY) attached to the area near the oil feeding
plug to avoid the label from becoming unreadable by paint and thus to prevent the use of
incorrect oil.

(5) After completing body building, check that the vehicle can be driven without problem.
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Matters Concerning Modification

5.1 General Precautions

5.1.1

Prohibited Matters

The following modification, disassembling and processing in relation to the chassis, body parts and

components are basically prohibited from the viewpoint of vehicle safety, reliability and maintainability. If this is

unavoidable to do so, consult with MFTBC in advance.

@
(b)
(©
(d
(e)
®

)
(h)
@

0

(k)

o
(m)

Q)

(0)

P

5.1.2

Notching or welding of the vehicle body and chassis frames.
Changing the type and major structure of the engine.
Changing the power transmission system.
Modifying, disassembling or processing safety parts.
Removal of Vacuum from Vacuum Tank and pipes (brake system parts).
Removal of the Fluid Tank and fluid pipes (brake system parts).
Moving brake parts and devices, changing pipes or modifying brackets.
Modifying silencing parts.
Modifying and relocating the Propeller Shaft and Guard.
Modifying the emission purifier in the engine compartment.
Changing the structure of and packaging (pipes, wires, cables, hoses, heat shield panel, etc.) in the
engine compartment.
Body building associated with changes in the exhaust system other than those set by MFTBC.
Body building, which influences engine cooling performance by changing the Radiator Grill and Front
Bumper opening.
Rewriting the ECU (Engine, DUONIC, ABS, LDWS, AEBS, etc.) and cutting or connecting electrical
wires and cables.
Moving the location of the DUONIC Oil Cooler (integrated with Radiator) and changing pipes.
Building parts which deteriorate the cooling performance of the DUONIC Oil Cooler (integrated with
Radiator).
Exchanging with tyres and disc wheels that are uncertified. This does not include the rear heavy-load
leaf springs that MFTBC prepares as aftermarket add-on parts.

Safety Parts

The safety parts which are targeted in the procedures are as follows:

Axle and Suspension parts

Steering system parts

Brake related parts

Fuel Tank, its pipes and hose related parts

Emission Gas Purifier (DPF, SCR catalyst) (including the distance from the engine outlet)
Tyre, Wheel and nut

ECU (Engine, DUONIC, ABS, LDWS, AEBS)

Cooling system (Radiator and Transmission Qil Cooler)

Air Tank and Vacuum Tank and their pipes and hoses

Circuit and relays of electrical harness

Power train parts and components (Engine, Transmission, Propeller Shaft) and their mount parts
Control system (Parking Brake, Transmission Gear, Pedal)
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5.2 Chassis Parts Modification
5.2.1 Modification of Chassis Frame

If it is unavoidable to modify these, adhere to the following rules.

(&) Do not pierce or drill holes on the Side Rail Flange.

(b) Precautions when building parts on the lateral side of the Side Rail
If a heavy part is assembled on the lateral side of the Side Rail with bolts without any other support
and 1G of pulling force applied to 1 bolt exceeds 200kg, apply a reinforcement panel on the
backside of the Side Rail as shown in Fig. 5-2-1, so as to prevent slits and fissure on the frame
resulting from the resonance of assembled parts.

\//

Reinforcement plate

Fig. 5-2-1

(c) Eor basic matters other than the above, follow the rules described in 3.1.1 (items for light-duty vehicles)

of "3. Matters Concerning Modification" in the Body Builder Manual for Truck "Common Version."

5.2.2 Modification of Chassis Pipes, Hoses and Wires for Control System

It is strictly prohibited to modify Brake, Fuel and Suspension related parts and components.

If it is unavoidable to modify them, follow the rules described in “3.1.4 Hydraulic and Air Pipes" of "3.
Matters Concerning Modification" in the Body Builder Manual for Truck "Common Version."

If brake and fuel pipes are changed, notify the changes to the certified vehicle at the time of inspection of
registered vehicle.

5.2.3 Silencing Parts

1)

@)

Precautions for handling silencing parts

The Exhaust Pipe between the Exhaust Mahifold and Emission Gas Purifier (DPF and SCR catalyst) is
the silencing part. It is strictly prohibited to modify this.

If it is necessary to remove it to facilitate building activities, pay special attention to the handling of the
Emission Gas Purifier (DPF and SCR catalyst) during body building. A large impact applied to it, such as
being dropped, could damage it.

Refer to the following for changes which influence the noise reduction: Do not change or modify chassis
parts.

(&) Changing the type of Engine

(b) Changing the Reduction Gear

(c) Changing the Change Gear

(d) Changing to the tyres or Disc Wheel which are not notified

(e) Changing the diameter of the Exhaust Pipe, position of the clamp and size of the Muffler

() Changing the size, pitch, quantity and revolution speed of the Radiator Cooling Fan

(g) Changing the diameter, shape and length of Air Intake Duct
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5.2.4 Exhaust System
The exhaust system is an important system in terms of noise control and fire prevention. It is, therefore,
necessary to pay sufficient attention when assembling nearby parts. Modifying the exhaust system in
some respects is prohibited. This includes silencing.
(1) Clearance between the exhaust system and other parts

(&) The assembly parts, Emission Gas Purifier (DPF and SCR catalyst) and Exhaust Pipe are heat-
generating parts. Therefore, the following cautions must be observed with respect to vehicle fire
prevention and safety assurance.

1) The distance to combustible parts, including wooden and rubber parts, must be 100 mm or more

2) The distance to hoses, electric wire coating and nylon tubes must be 200 mm or more

3) Ifitis difficult to maintain the above-mentioned clearances, a heat insulation panel must be
installed to create a structure to prevent the influence of heat. Check that there are no safety
problems.

(b) Do not install any parts in the location after the Tail Pipe opening.

(c) Avoid having ropes or sheets sagging in the area near the exhaust system and consider the locations
of rope hooks. If necessary, install a heat insulation panel to create a structure to prevent the influence
of heat. Check that there are no safety problems.

(d) The Exhaust Pipe and Emission Gas Purifier (DPF and SCR catalyst) become extremely hot and could
cause serious accidents and failures, including fire and melting, if the clearance between parts is not
sufficient or there is interference between the parts.

According to the following standards, maintain sufficient clearance. If it is difficult to maintain this, a
heat insulation panel must be installed to create a structure to prevent the influence of heat. Check that
there are no safety problems.

Minimum Clearance (mm) [Chassis Parts to be Covered
100 Air Pipe, Air Tank, Vacuum Tank
150 Oil Pipe, Brake Booster
200 Electrical Harness, Fuel Tank, Battery, Cable, Rubber Parts, Resin Parts
200 Fuel Pipe
200 Fuel Hose

(e) Keep a distance of 200 mm or more between the hot parts of the exhaust system and Fuel Tank, Fuel
Pipe and Fuel Filter. If it is difficult to maintain this, a heat insulation panel must be installed to create a
structure to prevent the influence of heat. Check that there are no safety problems. Be sure to design
the structure in a way that fuel does not contact hop parts, even when the pipe of the Fuel Pipe is
damaged and fuel starts to leak. It is strictly prohibited to install a joint for Fuel Pipe on or over the hot
parts in the exhaust system.

MNFEE

The exhaust system of vehicles with DPF tends to become extremely hotter than that of existing vehicles during
automatic and manual regenerations. Be sure to maintain sufficient clearance to other parts.
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(3) Emission Gas Purifier (DPF and SCR catalyst) and sensors

(a) Pay special attention to handling of the Emission Gas Purifier (DPF and SCR catalyst) during building. A
large impact applied to it, such as falling, could cause damage to it.

(b) Because there will be negative influence to Emission Gas Purifier (DPF and SCR catalyst) and Engine
main unit, do not relocate sensors for the Emission Gas Purifier (DPF and SCR catalyst), emission
temperature sensors or pressure sensors. If it is unavoidable to remove them temporarily during building,
be sure to return them to their original position.

In particular, pay attention to avoid assembling the pressure sensor hose backwards or allowing
excessive slack or tension. Be sure to set clips to the hose joints and check that there are no gas leaks.

(c) The Emission Gas Purifier (DPF and SCR catalyst) is disassembled for maintenance. Assemble it
appropriately so that there will be no problem when assembling or disassembling.

5.2.5 Fuel Tank

(1) Precautions for relocation and addition of the Fuel Tank

Do not relocate or add Fuel Tanks.
5.3 Body Modification
5.3.1 General Precautions for Body Modification

(1) From the viewpoints of a vehicle's safety, reliability and commercial value, do not make modifications,
including welding or making notches on the standard vehicle.

(2) Do not relocate the Battery.

(3) Do not change or relocate lamps.
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6 Matters Concerning Painting

6.1 Predelivery Painting of Vehicle Body

The following top coat painting (complete painting) is conducted before delivery to customers.

Manufacturer Paint Description
DAI NIPPON TORYO DELICON H-120LB-NA

6.2 Precautions when Repainting
6.2.1 When Repainting Body Outer Panels
(1) Although highly adhesive non-sanding paint is used for painting before delivery, sanding is recommended
to completely remove oil and contaminants on the paint surface.
(2) Itis recommended that an air-dry urethane-based paint be used.
(3) When drying, the temperature of painted surface must be 80°C or lower to protect plastic and rubber
parts. If the temperature exceeds 80°C, apply heat shielding.
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6.2.2 Prohibition of Painting
(1) For maintainability, safety, marketability and reliability, it is generally prohibited to paint the following items.

If it is unavoidable to do so, consult with MFTBC.
(a) Caution plates : Air tank, switch box and exhaust gas labels, engine plates, etc.
(b) Rubber parts : rubber hose, fuel tube, weather strip, grommet, boot, mounting rubber
(c) Synthetic resins : lamps, switches, brake components, reservoir tank, surge tank, fuel filter, fuel hose,
battery, front grill, door handle, door delta garnish, mirror housing
(d) Electrical wires and cables
(e) Battery cable, hand brake wire, meter cable
(f) Emblem . &~ FUSO, etc.
(g) Labels : FUSO, emission control certification label, fuel economy label, etc.
(h) Inside of engine compartment
(i) Cabin
(i) Wiper arm
(k) Contact surfaces between disc wheel and wheel hub, those between double-tyre disc wheels
() Contact surfaces of wheel nuts

(2) Pay attention not to allow paint to be deposited on the following parts.

(a) Brake back plate lining adjustment scale

(b) Brake related parts and components

(c) Brake disc ASSY and disc rotor

(d) Drum brake interior parts and inner peripheral surface
(e) Surfaces of drum brake hub contacts

(f) Breathers of transmission and axles

(g) Horn sounding hole

6.2.3 Handling of Laminated Glass

(1) When cab bodies need to be forced dry, bake them at 100°C or lower and not longer than 60 minutes. If

they need to be dried at a temperature higher than 100°C, either cover the glass surfaces to prevent them
from reaching 100°C or higher or disassemble the glass parts.

(2) Laminated glass can be identified by the // symbol indicated in the mark located at the lower left corner of

the glass panes.
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6.2.4 Painting of Disc Wheel
In addition to painting before delivery from a wheel supplier, the Disc Wheel can be additionally painted in

designated colours. In such cases, pay attention to the thickness of paint. Excessively thick paint layers could

cause the wheel nuts to loosen.

1)

Prohibition of additional painting

Do not apply additional paint on the Disc Wheel mounting surfaces, wheel nut seating surfaces and Wheel

Hub mounting surfaces. Excessively thick paint layers could cause the wheel nuts to loosen. If they are

additionally painted, remove the paint and clean them with a wire brush.

Wheel Hub mounting surface

Disc Wheel mounting surface

Wheel nut seats

When parts are removed, be sure to return them to their original locations. When labels are removed, place

them back in their original positions and order new ones.

2

Tyre rotation

When the additionally painted Disc Wheel-mounting surfaces become the mount surfaces of their

counterparts (Wheel, Wheel Hub) as a result of tyre rotation, mount them after removing the paint on the

Wheel mounting surfaces and wheel nuts seats and clean them with a wire brush. If parts are used without

removing the paint, excessively thick paint layers could cause the wheel nuts to loosen.
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6.2.5 Parts to be Disassembled at the Time of Forced Baking
(1) When the parts are to be forced baked after repainting, the baking temperature needs be not greater than
80°C. If the temperature needs to be greater than 80°C, disassemble the plastic and resin parts and
components from the vehicle or apply heat shields.

(2) The parts and components to be disassembled or heat shielded before repainting.

To be Parts
No. Part Descriptions Material disassembled necessgry for
heat shielding

(1) | SIDE REFLECTOR v
(2) | REAR VIEW MIRROR PP v
(3) | EMBLEM v
(4) | HEADLAMP PC, PP v
(5) | RADIATOR GRILL ASA v
(6) | FRONTWINDSHIELD WEATHER STRIP EPDM v
(7) | ORNAMENT v
(8) | FRONT TURN SIGNAL LAMP PC, PP v
(9) | FOG LAMP PC, ABS v
(10) | DOOR DELTA GARNISH PP 4
(11) | DOOR HANDLE PC v
(12) | REAR GARNISH ABS v
(13) | REAR WINDSHIELD WEATHER STRIP EPDM 4
(14) | REAR COMBINATION LAMP PMMA, ABS v
(15) | REAR LAMP & REFLECTOR PMMA, PP v

TRUNK LID HANDLE, 4
(18) EMERGENCY DOOR HANDLE PP
(17) | REAR UNDER MIRROR PP v
(18) | EMERGENCY DOOR COVER ACRYLIC v
(19) | HEADLAMP BEZEL ABS v
(20) | SIDE TURN SIGNAL LAMP PMMA, PP v
(21) | CAUTION PLATE (tyre carrier) v
(22) | HIGH MOUNT STOP LAMP PMMA, PBT v
(23) | FRONT SIDE TURN SIGNAL LAMP PMMA, ABS v
(24) | EMISSION CERTIFICATION LABEL v
(25) | FUEL ECONOMY LABEL v
(26) | LICENSE PLATE LAMP PC, PP v
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(6) (FR WINDSHIELD WEATHER STRIP)

(11) IDOOR HANDLE]

(12) REAR GARNISH

(2) REAR VIEW MIRROR

(3) EMBLEM

(4) HEAD LAMP (1) SIDE REFLECTOR -

(21) CAUTION PLATE

(5) RADIATOR GRILL (TYRE CARRIER)

7) ORNAMENT
(no (20) SIDE TURN LAMP

(23) FRONT SIDE TURN LAMP

(19) HEAD LAMP

P

(9) FOG LAMP (8) FRONT TURN LAMP

Fig. 6-5

The part mentioned in[ ]
requires heat shielding.
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6.3 Adhesion of Labels and Stickers

6.3.1

Adhering Procedures

(1) When delivering vehicles, there are two ways of providing labels and stickers: By adhering them on the

@)

®)

6.4 Cleaning Solvent

vehicles and by leaving in the cabin.

The safety standard stipulates the stickers for vehicles for infants and school busses must be in place

before delivery. Be sure to adhere them in place.

If it is required that a vehicle indicate its passenger capacity, produce a label showing this.

If the labels and stickers have been removed from the vehicle before repainting, they are not to be used

again. Please purchase new labels and stickers at the nearest MFTBC dealer and adhere them after

repainting.

Clean the painted surface to remove oil and moisture and remove the backing paper before adhesion. For
locations of labels and stickers, refer to the figures 6-3-1, 6-3-2, 6-3-3, 6-3-4 and 6-3-5.

Synthetic resins used in Front Grills are vulnerable to organic solvents. Incorrect selection of the type of

organic solvents to clean their surfaces, for example to clean paint on them, could cause Girills to have
fissures or the trace could remain. Pay special attention to the handling of solvents.

(1) Safe organic solvents:

Kerosene, light oil, antifreeze coolants, Waxsol (Nihon Parkerrizing), industrial soap, Unigold, Car Spray

99

(2) Unsafe organic solvents:

Thinner, turpentine, gasoline, S.coat, Torepika, emulsion wax, commercial wax, acetone, reagent alcohol

(Japanese Pharmacopoeia Class-1), ketone, ester, chlorinated hydrocarbon
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Fig. 6-3-1
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Vehicle equipped with an emergency door
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Matters Concerning Electricity

7.1 Electrical Wiring
The electric wires and cables (including fuses) in a vehicle are particularly designed for fire prevention and

safe driving considering service load and use frequency. When additional wires and cables are required for

body building, check carefully that there are no safety issues. For this reason, follow the procedures

mentioned below in relation to electric circuit wire changes.

711

1)
@)
®)
(4)
©)
(6)
@)
®)

Body Parts and Existing Wires in the Vehicle
Be sure that wires are not caught by body parts and components.
Moreover, wires must not be pressed and bonded.
In addition, wires must not contact sharp edges.
When handling wires, do not pull them strongly.
When disconnecting connectors, do not pull the wire harnesses, but hold the connector.
Be sure to maintain sufficient clearance from hot parts. (Refer to 5.2.4)
Assembled parts must not disturb the inspection and maintenance of wires and electric parts.
Buzzers installed on the body must not be shared as vehicle buzzers. Do not use the same tone for both.

7.1.2 Additional Wires

@)
2

®)

(4)

(6)
(6)

(@)

Use low-voltage wires for automobiles specified by JIS or JASO.
When extending wires, use those with matching section areas and colour phases, solder wire joints,
securely connect them using crimp terminals and apply insulating sheaths completely. In particular, when
extending wires of the chassis harnesses (underbody harnesses in general), be sure to apply water-
proofed insulation means to the wire connectors.
Clamp wires correctly in appropriate intervals, so that they will not contact other parts even when they sag.
Route wires along the frames and body parts and components. Do not route individual wires in the air.
If electrical wires have already been routed in the vicinity, route the wires along them. It is strictly
prohibited to route them along the Brake Pipe and Fuel Hose made of any one of metal, vinyl chloride
and rubber.
Use rubber or vinyl coated clamps.
Clamp interval: 300 mm to 400 mm  Within 300 mm for @5 or lower, within 400 mm for @5 or greater
Clearance to wires
Clearance to moving parts: when in proximity, 10 mm or more
Clearance to sharp edges: minimum clearance, 10 mm or more
Route the wires in the space where there is no risk of damage due to water, dust, mud or slow, freezing or
stone chips.
For through holes on metal parts, be sure to use grommets to prevent wires from being wet or damaged.
Do not route wires in the vicinity of Exhaust Pipes and the Emission Gas Purifier (DPF and SCR catalyst)
or in the space where exhaust gas directly blows.
Clearance to Exhaust Pipe: 150 mm or more
Clearance to Emission Gas Purifier (DPF and SCR catalyst): 200 mm or more
If the abovementioned clearance cannot be maintained, install an insulator for heat prevention.
Set the female side to the power source side (+) so that an accidental wire disconnection will not cause a

short-circuit.
(8) Be sure to use connectors with a lock. Do not use the lockless connectors as much as possible.
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(9) Protect equipment completely with covers and protectors, so that water does not inflow into the
equipment along wires.

Install water-prevention boots downwards.

(10) If there are connectors in the areas where water splashes, be sure to use water-tight connectors.

(11) Avoid wires from contacting and being damaged by turning and/or vibrating chassis parts or body parts.

(12) Route the wires connected to parts mounted to Engines and Transmissions along the existing electric
wires and slack off appropriately so that relative movement can be absorbed and contact with other parts
is prevented. However, do not change the clamping method, positions and slack of parts which move
relatively between the starter and frame.

(13) When changing the battery cable, do not splice or shorten it.

(14) In general, accommodate additional wires in a PVC or corrugated tube.

(15) For the installation of additional electric devices, be sure to ground them via fusible links. Moreover, pay
attention not to allow dark current to flow.

(16) Additional wires and cables could resonate due to engine vibration. Add clamps as required. In particular,
pay attention to harnesses with fusible links.

(17) When assembling parts associated with high electrical loads, such as an electrical motor, use wires with
diameters sufficient for the working current. If it is unavoidable to apply electric current beyond tolerance
of the equipment, add wires and a ground cable.

(18) When selecting the size of wires, consider the allowable limit of electric current.

In particular, when a motor is the equipment to be installed, consider the electric current at the time of
locking (restriction).
7.1.3 Grounding

(1) The circuit must be designed in a way that the ground cable for extended power source is connected to
the negative terminal of a battery. Moreover, when the ground cable is connected to the Frame, be sure to
connect the cable in the position after removing masking and paint. Do not connect it to the existing bolt
together with other wires.

(2) Use a round plate terminal for grounding. Be sure to mount it securely.

7.1.4 Fuses

(1) The fuses installed in the vehicle are those with optimal capacity in terms of working load and use frequency.
If additional electric equipment and devices are installed in relation to body building, do not install parts or
connect harnesses which could transmit incorrect signals to the power and ground cables on the vehicle.
For power sources of equipment, devices and lamps related to body building, consult with representative of
MFTBC.

Notice: It is prohibited to connect additional wires to the middle of existing wires or change
fuses to expand their capacity to allow excessive electric current to flow into the
power fuse box. This could cause fire.
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(2) Be sure to install a fuse in the expanded wire circuit, add vinyl-shielded clamps as required and pay
special attention to avoid short circuits. Use a fuse with a capacity approximately 1.4 times the loaded

current.

Example: For a fuse whose loaded current is 9A:

9x1.4=12.6

Therefore, a 15A standard fuse will be the fuse whose capacity is most appropriate.
Rated current of fuse for load (Japanese Automotive Standards Organization: JASO D610-75)

Load Current A

Less than 7

7 to less than 11

11 to less than 14

14 to less than 21

Fuse Rated Current A

10

15

20

30

Note: If the loaded current is 3.5A or less, it is acceptable to use a 5A fuse.

7.1.5 Wire Size and Acceptable Electric Current

(1) Select an electric wire type from among those in the following table. (JASO D 609: Allowable current of

low voltage cables for automobiles)

. . All ble Ambient
Type of Electrical Wire owable Ambien Remarks
Temperature
AV wire - -
. 60°C or less This is used for normal wiring
(Low-voltage cables for automobiles)
AVX wire This is used for wiring in the high ambient
. . 70°C or less .
(Heat Resistant low-voltage cables for automobiles) temperature area around the engine
AEX wire This is used for wiring in the high ambient
. . 90°C or less .
(Heat Resistant low-voltage cables for automobiles) temperature area around the engine

Avoid routing wires and cables in spaces where the ambient temperature exceeds 70°C as much as

possible.

If it is not avoidable, use AEX wires.
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(2) Select the electric wire size from among those in the following table.

(JIS C 3406: Low-voltage cables for automobiles.)
(JISO D 608: Heat resistant low-voltage cables for automobiles)

Ng:;;r;al Q'ty of component wires (pcs.)/ Allowable Current (A)
Section Dia.of component wire (mm)
AV wire |AVX wire |AEX wire
0.5f 20/0.18 8 7 6
0.5 7/0.32 9 8 7
0.75f 30/0.18 10 9 8
0.85 11/0.32 11 10 9
1.25f 50/0.18 14 13 12
1.25 16/0.32 14 13 12
2 26/0.32 20 17 17
3 41/0.32 27 24 23
5 65/0.32 36 33 32
8 50/0.32 47 43 42

" f " after the nominal cross section means "flexible." Use flexible wires for lid hinges, vibrating parts
of Engine and Transmission and bending parts.

7.1.6 Recommended Combination of Fuse Capacity and Wire Size

©: Applicable, x: Not applicable

Fuse Wire size (mm2) [UPR] and allowable current (A) [LWR]
T 0.3 0.5 0.9 1.25 2.0 3.0 5.0 (mmz)
ype Spec.
11 14 18 23 31 42 57 (A)
5A © © © © © © ©
7.5A x © © ©) ©) © ©
Blade Type T0A y © © © © © ©
15A x x © © © © ©
Note: The continuous allowable current is to be 70% or less of the specified fuse.
Example: When the fuse used is 10A:
10x 0.7 =7(A)
As a load, up to 7A can be used
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7.2 Precautions for Handling Electronic Devices
The following are precautions for body building of vehicles equipped with electronic control systems.
7.21 Precautions for Handling Electronic Devices

The electronic parts installed in vehicles equipped with an electronic control system, including sensors, control

unit and actuators, use multipolar connectors suitable for the low current of electronic circuits. Pay attention to

the following handling procedures.

(1) Do not disconnect or connect unnecessary connectors. Otherwise, terminals could become deformed and
damaged, causing a contact failure.

(2) Be sure to hold the housing to disconnect the connectors. Do not pull a wire or remove the connectors
forcibly. Otherwise, the terminals could become deformed.

(3) Pay attention to avoid water, oil or dust adhering to the terminal after disconnecting the connector.
Otherwise, a contact failure or unstable power connection could occur.

(4) Be sure to connect the connector after handling. When wires are disconnected for maintenance, be sure
to fix the wires in their original locations upon completion.

(5) Before disconnecting the connectors, turn the vehicle starter switch OFF. Moreover, connect the
connector before turning the starter switch ON. If the connectors are disconnected while power is
supplied to the control unit, the warning lamp could turn ON or functions could deteriorate.

(6) When performing electric welding, follow the precautions described in the Body Builder Manual for Truck
"Common Version."

(7) When cleaning the cabin, pay attention to avoid water splashing on the control unit, relays and
connectors.

(8) Requirements for electronic devices to be assembled
Do not use electronic devices, including relays, solenoid valves and motors, unless they are equipped
with surge protectors, such as diodes and varistors.

This does not apply to the devices if it is confirmed that they do not produce voltage beyond the
requirements for the transient voltage test specified by JASO D001, Environmental testing general rule of
automotive electric equipment.

(9) After assembly operations, check that there are no abnormal conditions in the electric system of the
electronic control system. For inspection, refer to the maintenance manual issued by MFTBC.

7.2.2 Precautions for Handling ABS Related Parts
It is strictly prohibited to conduct the following modification because it will adversely affect the performance of
the ABS.
(1) Changing the Brake Pipe between the Hydraulic Unit and the Wheel Brake
(2) Cutting and splicing electric wires
(3) Modification of the control main unit
7.2.3 Precautions for handling DUONIC (Dual Clutch Automatic Transmission) related parts

When building, follow the precautions described below.

(1) When painting the main Transmission Unit, mask electric parts, wires, harnesses, connectors, the
breather and transmission control cable joints.

(2) Itis prohibited to route wires and harnesses along the transmission oil cooler pipes as they become
extremely hot.

(3) After completing body building, engage the selector level in each range and check that the vehicle can
be driven without problem.
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7.21 Precautions for Handling the Advanced Emergency Braking System (AEBS) Related Parts

(1) Before operation

When a body using electrical welding, turn OFF the starter switch and disconnect the terminal on the battery cable (-) side.
Ground the welding machine in a location near the welding parts.

(2) When painting

Mask the radar unit and cover so that they will not be painted.

If the areas around the radar unit need to be dried, remove the radar unit from the vehicle before baking.

(3) When disassembled

When the radar unit is removed from the vehicle, request an MFTBC dealer to conduct a radar adjustment.

(4) If dropped

The radar unit is a precision part. When an impact is applied to it, such as being dropped, be sure to exchange the unit.

(5) Body parts

Do not install any parts in front of the radar.
It will cause false warning or malfunctioning.

When installing the license plate (plate frame), etc., the frame thickness could interfere with the very high frequency radar range.

Be sure to use Mitsubishi's genuine parts.

Center of radar ———————

—

|
|
|
|
|
|
|

55° | 55°

|
Center of radar
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7.2.2 Precautions for Handling Lane Departure Warning System (LDWS) Related Parts

(1) Before operation
When building a body using electrical welding, turn OFF the starter switch and disconnect the terminal on the battery cable (-) side.
In addition, ground the welding machine in the location near the welding parts.

(2) When painting
Mask the camera body. In particular, the lens surface must not be painted.

(3) When disassembled
When the forward camera is disassembled from the vehicle, confirm that a white line is displayed on the manufacturer's cluster LCD.
(Expressways where white lines are clear and national highways where vehicles move at 60 km/h or faster) If the clear white lines on
roads cannot be recognized, contact MFTBC's dealer for camera inspection.

(4) If dropped
The camera is a precision part. When an impact is applied to it, such as by falling it, be sure to exchange it.

(5) Body parts
Do not install any parts in front of the camera.
It will cause false warning or malfunctioning.

Camera

Center of camera lens

|
|
|
|
|
53°
|
Center of camera lens
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7.2.3 Precautions for SRS Air Bag
Follow the precautions mentioned below for the building and modification of vehicles equipped with SRS

Air Bags and safety belt with Pretensioners.

If building and modification are not conducted correctly, normal operation could be disturbed or the Air Bag

could explode mistakenly during operation.

(1) Precautions for Body Building and Modification

@

(b)

(©
(d)

Modification of the front side of the vehicle or installation of body parts to the front side of the cab
could prevent SRS Air Bags from functioning correctly. When building and modifying these areas,
first ask for the understanding of the vehicle purchaser about this, and then conduct deactivation
process. Should you have any questions about the deactivation process, contact our building and
modification representative.

It is strictly prohibited to disassemble or modify the Steering Wheel (including pads), Air Bag
Module (driver and passenger seats), Air Bag ECU, Sub G-sensor, safety belt ELR with
Pretensioners (driver and passenger seats) and Air Bag Harness.

Do not build parts in the upper direction of the Steering Wheel or locate devices there.

The Air Bag ECU is installed to the bracket next to the Brake Pedal on the cab floor (if the
passenger seat is equipped with an air bag, there is also a sub G-sensor on the floor side behind
the passenger side washer tank), therefore, do not modify or reinforce the cab floor bracket and Air
Bag ECU mount bracket.

(2) Precautions for building activity

(@) The SRS Air Bag system parts are installed in the space around the Steering and safety belt
Retractor. When hitting the area, hit the area away from the Air Bag system to avoid impacts to the
system.

(b) Do not disassemble the SRS Air Bag system.

(c) Do not modify the harnesses and connectors of the system. Do not fix other harnesses to the Air
Bag and Pretensioner harnesses.

(d) Do not check the SRS Air Bag system circuit using an electric testers.

(e) When conducting Cab work associated with heating (painting, welding) and the temperature
reaches 93°C or greater, disassemble the Air Bag ECU, Sub G Sensor, Air Bag Module, Clock
Spring and Pretensioner ELR beforehand. Before disassembling, contact our building and
modification representative.

() When the Air Bag Module is disassembled, keep it on a flat surface with the upper surface of horn
pad facing up.

Do not place any objects on it.

(g) Pay special attention to handling of Air Bag Module, Air Bag ECU and Sub G-Sensor. Avoid falling
or splashing water or oil on them. In case the Air Bag ECU or Sub G-Sensor falls, be sure to
exchange it with a new part even when there is no problem with their appearance.

(h) Itis strictly prohibited to use the SRS air bag fuse for power source of body building equipment.

(i) Do not turn the Clock Spring for more than 3 turns from its neutral position. Otherwise, the harness
inside could break.

()) When disassembling Steering Wheel and Steering Shaft, be sure to remove the Starter Key and
lock it while setting the front wheel in the direction of straight forward.
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7.2.4 How to Output Speed Signal

* When assembling equipment and devices requiring speed signals, it is necessary to distribute the signals

output from the meter cluster. Be sure to output the signal through the divider (DIVIDER: MK345690).

+ Input the speed signal of the speedometer PIN No.7 or 11 into the PIN No.3 of the DIVIDER, and use the

signal output from the PIN No.5 through 8.

+ Lay the DIVIDER out in the way that it does not influence other devices negatively.

When wiring, strictly follow the contents described about electricity.

<Layout of speed meter PINs>

TERMINAL
NO.

PINS ARRANGEMENT
METER

ILL OUTPUT

1
2
3
&
5
6

| 8
(o

| BATTERY EQUALIZER
ENGINE OIL TEMPERATURE SNSR

BATTERY

SPEED SENSOR (POW ER) :

SPEED SENSOR (GND)

QUTPUT U1
| SPEED OUTPUT FOR TACHOGRAPH
[ CAN-H

10
1n

| GND
SPEED OUTPUT FOR ECU 2

HOUSING - 9688271
COVER : 1.967656-1/

a

|

SPEED SENSOR (SIG)
IGNITION POWER SUPPLY

 HARNESS

(

UREA LEVEL WRNG

Tyco 182 MQS-CONNECTOR (X1

DPF WARNING

SPEED QUTPUT B7

| ENGINE SPEED OUTPUT
| CAN-L

N\

(COOLANT LEVEL SENSOR INPUT)
(COOLANT LEVEL W ARNING)

Tyco 18P MAS-CONNECTOR (X2)
+ HARNESS

\_COVER : 2-967636-1/
3

{ HOUSING : 968427-1)

<Layout of DIVIDER PINs>

Meter Cluster Harness
side Connector

’I/"'I
3779 KR (MK345690) _{
CONNECTOR TERMINAL ARRANGMENT
TERMINAL HO. CONNECT I ON _l;‘
1 NC MM, PN
2 1 P
1 3 SENSOR SIGNAL INPUT (25P )
< — -
5 25 OUTPUT (1) BEINIAT qs] A [e]7
5 25P QUTPUT (2) 6|5]alal2]1 [1]2]z[a]s]s
7 25F OUTPUT (3)
a 25P OUTPUT (4) MUB04451 B4( 10P-M) Bi@pi77 MUB01452 (10P-F)
190 *2""““’:"”2" MUB01451 OR EQUIVALENT (10P-M) THE MATING CONNECTOR MUB01452 (10P-F)
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7.2.5 Branching of Power

(1) Branching from existing wires

If additional electric equipment and devices are installed in relation to body building, do not install parts or

connect harnesses which could transmit incorrect signals to the power and ground cables of the electrical

equipment and devices on the vehicle.

Notice: It is prohibited to connect additional wires to the middle of existing wires or change fuses to

expand their capacity. It will allow excessive electric current to flow into the power and fuse box and could

cause fire. It is strictly prohibited to change or add the electrical wires, unless as described herein. Refer

to the following table for increasing the number of lamps for load, power branching positions, etc.)

(2) Branching from the onboard battery terminal

Do not branch power from the onboard battery terminal, unless it is unavoidable due to the body building

convenience. If it is unavoidable to do so, be sure to follow the following precautions.

@

(b)

(©

(d)

(e)

(9

Add appropriate fuses to the additional wires so as to protect the circuit.

The additional wires must have a cross section greater than 5.0mm? and a minimal length. In addition,
take appropriate means to avoid sheathes from being damaged and short circuit.

Select a combination of electrical wire sizes between the fuse and the added load and the capacity of the
additional fuse, from among those in 7.4 "Recommended Combination of Fuse Capacity and Wire
Size"O.

Install the additional fuse in a water-tight cover (electrical cover, etc.) or apply water-proofing treatment
equivalent to the effect of a cover. Do not install additional wires or fuses in the existing high-current fuse
box.

Use of the direct-coupling method tends to cause onboard Batteries to die. Be sure to familiarize users of
precautions for use.

- It is prohibited to use it for a long time while the engine is turned OFF.

- Do not use it as normal service power (for a clock, memory, etc.)

- Refer to the following illustration and configure the circuit using appropriate fuses, relays and switches.
Supply power for relay magnet coil from SAM 4X-1 (ACC power supply).

When building vehicle bodies, be sure to check with the most recent standards which are relevant to
this matter, including safety standards, to conduct statutory body building.

Battery Fuse Relay Additional devices
O ~-~-0 O V O YV
(19 =

Switch

b

SAM g e
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7.2.6 Installation of Audio System to Instrument Panel

(1) Space for audio system assembly
When assembling the audio system to the audio space of the Instrument Panel, the dimensions are as
illustrated in Fig. 7-2-6.
Not only the main unit of the audio system, but consider also the space for routing of harnesses, as well
as antenna and microphone cords.

(2) Prohibition Matters Concerning Audio System Installation
When assembling the system in the audio space of the instrument panel, do not notch or pierce holes on
the Instrument Panel components for the purpose of space expansion.
In particular, part Ain the Fig. 7-2-6 is the MPC (multi-purpose camera) fixing point. Lane Departure
Warning System (LDWS)

Audio space

Audio space Width (mm) Height (mm) Depth (mm)
(1) 180 50 188.5
(2) 180 50 188.5
(3) 180 50 212.5
(4) 180 50 212.5
Fig. 7-2-6
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7.31

7.3 Lighting Device

Requirements for Lighting Device

Regulations for lighting devices will be enforced for vehicles registered in January 2006 and after. These
regulations apply to modified vehicles, therefore it is necessary to mount lighting devices which comply with

relevant safety standards.
Moreover, when building vehicle bodies, be sure to check for the most recent standards which are relevant to

this matter, including safety standards, to conduct statutory body building.
(1) Contents of regulation

Harmonization of technical standards for lighting devices with European laws and regulations.
Respective technical standards apply to each lighting device (colour of light, light distribution,
illuminance), in addition to the standards which apply at the time of installation to the vehicle.
For more details, refer to the Safety Regulations for Road Vehicles and its appendix, "Technical
Standard."

(2) Precautions for building activity

Standard vehicles satisfy the regulations. Therefore, do not attach/detach, modify or change electrical
circuits unless it is necessary.

The light axis direction of dipped beam headlamps and front fog lamps are adjusted as follows before
delivery from the factory.

If there is a change in vehicle attitude resulting from building heavy parts while the vehicle is unloaded
or the lighting devices are disassembled during body building, adjustment is required to balance the
vehicle. (The adjustment procedures are described in the maintenance manual)

Lighting device Orientation of optical axis
Dipped front beam Facing down: 0.7°+0.1°
Front fog lamp Facing down: 1.147°+0.2°

(3) When changing and adding the lighting devices

Refer to the regulations for lighting devices.
When building vehicle bodies, be sure to check with the most recent standards which are relevant to

this matter, including safety standards, to conduct statutory body building.
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