KT RSS9 MmBERKEARE

S0

VN FU WU

,ﬁ -
"
e

-
SHACNIAN ;5 2Era SRS

F2000-F3000

Bk 1A EIARSS B




@ =

ol

i

E
B

AR T BRSSIME mBERKFATRE

5

xL/ﬂEff

TIE XUIN FU MWL

FEVUER 28 Lesson 4: Wiring Harness
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SHACMAN uses low voltage wires. These wires are used to transmit low voltage and small current, and their insulation layer is relatively thin. High voltage wires
are used to transmit high voltage and are only applied in high-voltage ignition systems of natural gas ignition systems and new energy electric vehicles. Low voltage
cables are used to transmit large current and are used for starters, battery connections and grounding wires. The insulation layers of high voltage wires and low
voltage cables are thicker.
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The low-voltage wires used in automotive circuits consist of a core made of multiple strands of twisted copper wire, encased in a polyvinyl chloride (PVC)
insulation layer. Copper core wires have low resistance and are easy to crimp or solder with wire connectors. A small amount of silver, gold, aluminum, and brass
sheets are also used as conductive materials in automobiles.
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Note: Single-strand copper wires can be used in low voltage, small current circuits where flexibility is not required. In high voltage, large current, or circuits that
require flexibility, single-strand copper wires should not be used. The use of multi-strand wire cores is due to the characteristic of current flowing on the surface of
the wire core (skin effect). For wires with the same nominal cross-section, the surface area exposed by the multi-strand wire core (the surface of each individual
copper wire) is Iarger and the resistance is also smaller than that of single-strand wires. PVC plastic is used as an insulating material because it is resistant to

circuiting to the iron and prowdes corrosion resistance.
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There are two main methods for identifying the wiring harness wires in heavy-duty vehicles produced by SHACMAN. The first method is color coding, where
different colors on the wires indicate different functions. The second method is encoding, where all the wires are white and different functions are indicated by
unique printed codes on the wires. The following introduces these two methods in detail.
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Here’s the explanation of how wiring in the Delong series of vehicles is distinguished using codes:

Each wire is typically identified by a 5-digit code. The first 2 digits represent the electrical property of the wire, known as the “area code”. The following 3 digits
represent the wire’s sequence number, known as the “sequence code”. In some cases, an additional digit, known as the "differentiation code," is added after the

sequence code to distinguish between different connections of the same wire number.

Al (1-1) Jmhtit A
Figure (1-1) Encoding Explanation
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For example:
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Figure (1-2) Encoding Explanation

30 010 -2

L 3053001028 (1 5248 Indicates the 2nd wire of wire 30010
» I S Sequence Code

>[X 1k 2 (27 B B B ER) Area Code (Direct Power Supply)

&l (1-3) Zwht i B
Figure (1-3) Encoding Explanation
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Power output through the ignition switch

Instrument circuit

Flame preheat

\Wiper and washer circuit

Air conditioning circuit

Heated mirrors and power window (power) circuit

Heater circuit and high roof skylight circuit

Directly connected to the battery "+" terminal or connected
to the battery "+" terminal via the main power switch

Ground wire

\Wheel/axle differential control circuit

Brake and shutdown circuit

Flasher circuit

Starting signal

Headlight and auxiliary headlight circuit

Cabin auxiliary lighting circuit
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Generator operation signal
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Radio circuit

Electrical window circuit
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Table (1-1) shows the common wire area codes for Delong models, in which bold text indicating the more important or common

used area codes.




E—F
» *

=K T BR=E4%N%kE SaRRRFERSE - ? 57455%

TIE XUIN FU WU

% (1-0) j— iy ER AR DaaR iR LR,

bt Wi # R
16000 | (AT CHIRIFJAT PR b 24 VS IRRAT )
000 | ALEHIE It (2 oot A )
000 | Lt +" BRI 2B P
3000 (ih) | 404
000 | Al
3000 | WBOFXUOBODEE K TFRR)
38300 | eI DRI LA T
30000 | RlBLLE i

Table (1-2) is the function allocation table corresponding to some
common wires in DelL.ongh cab wiring harness.

Function description

Instrument power supply (after the key switch is turned on, there is
power through the electrical panel No. 24 insurance)

Power supply without main power switch (battery has power when
connected)

Connected to the "+" pole of the battery (controlled by the main power
switch)

Ground wire

start signal
Rocker switch lighting power supply (power is supplied when the light

switch is turned on)

Instrument lighting power supply with adjustable brightness
(energized when the light switch is turned on)

Generator working signal output terminal
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1. The wires of F2000-F3000 models mainly use colors to indicate wire functions. There are 13 colors in total, as shown in Table (1-3).

ol e, FERE
red o A
black i B
white I C
yellow g D
ash K I
green i F
purple = G
orange 53 H
dark blue A I
blue Wy K
brown 25 L
ground wire without insulation AL M R RERD M
¥l N
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The colors on the wire, in the form of stripes or dots added to the wire insulation, create a three-position color code identification. Based on this,

single-color wires, two-color wires, and three-color wires are formed.
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* The 3rd color code represents the ring color

* The 2nd color code represents the stripe color

* The 1st color code represents the base color, which is the
color of the insulation layer

(1-5) Eith e Xt
Figure (1-5) Color Definition Explanation
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2. Single-Color Wires
The functions and characteristics of commonly used single-color wires are as follows:
1.Red: Represents the power supply wire for the entire vehicle circuit. This wire is relatively thick, controlled only by the main power switch, and not
fused. The use of red indicates special caution is needed.
2.Black: The power supply wire coming from the ignition switch is black. Note that black wires are still power wires.
3.White: Main power supply wire for the high beam headlights.
4.Yellow: Main power supply wire for the low beam headlights.
5.Gray: Main power supply wire for position lights, including clearance lamps, width lamps, and instrument panel lighting switches.
6.Brown: Ground wire. Note that brown, not black, is used for ground wires.
The red, black, white, yellow, and gray wires are unfused incoming wires and are not protected. Therefore, specific operations must be handled with care to

prevent grounding and short circuits.
Note: Short circuits can cause wire harness damage and personal injury.
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3. Two-Color Wires

Two-color wires consist of a base color and a stripe color. In terms of the cross-sectional area of the wire, the base color occupies 2/3 of the circumference, while

the stripe color occupies 1/3 of the circumference. Sometimes, the stripe color may have a wider width, making it difficult to distinguish between the base color
and the stripe color. In such cases, rotating the wire can help with identification.
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1.According to the Steer wire standard, single-color wires generally transform into two-color wires after passing through a fuse or electrical component. For example:
1. Red-black and red-white wires both originate from red wires.
2. Black-red and black-green wires both originate from black wires.
3. White-red and white-yellow wires both originate from white wires.
4. Yellow-green and yellow-red wires both originate from yellow wires.
5. Gray-red, gray-green, and gray-black wires all originate from gray wires.
2.For symmetric electrical components like headlights and turn signals, the stripe color in two-color wires signifies left and right bundles:
1. Green represents the left side bundle.
2. Red represents the right side bundle. For instance, gray-green is the left high beam wire, while gray-red is the right high beam wire.
3.Table (1-4) lists several important two-color wire circuit functions.
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AD CELIS I T TR AR 1. Cigarette lighter power supply wire

AC CZLE1D At P AT 22 e R DL T L 2. Interior lighting and radio power supply wire

BF ( "l&t 5 (5 42 . NH BT I 0 A ob 6 i o i 2k 3. Instrument panel, switch, and solenoid valve power supply wire

BA (M1£1) W AT < A6 LA 2% 2% S Pl L R 4. Brake lights, charging indicator, and flame preheat power supply wire

BL "1t 2 I HL L 35 2 5. Heater fan power supply wire

BC (111D fi1] 4k v it 6. Reverse light power supply wire

BK M) A G ) 8 P G 7. Windshield wiper controller power supply wire

GC (HErD PRl JCETR VL A (1 4 10 107 8. Flasher relay output trigger signal s
CF/GA CHROE/MREL) | 7e/A ¥ MITER ‘ 9. Left/right high beam turning light r ﬁg=§ =
CF/CA I8/ 1121 N/ AT e KT 2k | 10. Left/right high beam light wire i e
DF/DA Wyt W21 A A AT AT 28 | 11 1 eft/riaht low heam liaht wire
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4. Three-Color Wires
After passing through a function switch or some electrical devices, two-color wires become three-color wires. The representation method of the base color and stripe color in

three-color wires is the same as that of two-color wires. The third color is the ring color.

-2 (EBf6) 2-%FE (Hfh) 3-#HfE (EFEf)
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Table (1-5) summarizes the important three-color wires and their respective functions:

FUNCTION
[Zgah Ih fe _ _ _
NPT Connect to the wheel differential solenoid valve.
BFA (MiZgz1) FEE 2 L I
Connect to the axle differential solenoid valve.
BFC (14t 1 D) FEA10 7 v 1 g

BED (M4 50 FE25 T v s Connect to the lift solenoid valve.

BFE (M43 ) T 56 UK Ay v, T e
BEG ( Mai4%) FEEA g i v 1

Connect to the all-wheel drive solenoid valve.

Connect to the power take-off solenoid valve.

LKA CESiesr) Wt 7 (5 Connect to the wheel differential signal switch.

LKC CEZWTD 2 PA ERESID S
LKD CEEWE &) FEASTHGT )R

LKE CEsE 4 YR AN TG
LKG (Kiise) U B T 10. Connect to the power take-off signal switch.

Connect to the axle differential signal switch.

Connect to the lift signal switch.

© © N o g b~ w0 D PF

Connect to the all-wheel drive signal switch.
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Note: There is a certain pattern to color code changes in the wiring harness design process. In practical circuits,
wires that pass through distribution boxes, connectors, or splitters without changing their electrical functions will

maintain the same color code. However, when wires pass through control switches or fuses, their color codes may

change, typically by adding an additional color code digit. Even after the color code is modified, the wire still

retains the properties of its original base type.
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For example: Red-white, red-purple-white, and red wires all remain uncontrolled by the ignition switch. There are two exceptions: 1.The black-red wire for
the brake light and the black-white wire for the reverse light should follow the pattern of adding additional color code digits. However, due to the simplicity
of their circuits and the low likelihood of confusion with other wires, they are still represented as two-color wires. 2. Bulbs are susceptible to damage, so

wires connected to bulbs typically do not have additional color code digits added to ensure visibility and easy identification.
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5.Additional Notes on Wire Identification

The national standard defines red wires as positive (+) and black wires as negative (-). However, the Staiel S2000 model defines them differently. In the
Staiel S2000 model, black wires are still considered live wires (red wires become black wires after passing through the ignition switch - key power). Some
manufacturers’ outsourced components may still adhere to the national standard for wire color coding. When connecting these components, you can first
identify the power supply wire of the connecting device, which is generally red or has some red coloration. Then, you can locate the ground wire on the
main body (brown color). This way, the other two wires can be determined.

Additionally, main power supply wires typically have larger diameters, while power supply wires for low-power devices or relay control terminals have
smaller diameters. This can also be used as a reference for identification.

In Cummins Euro 11l (ISM series) engine harnesses, there are still ground wires labeled with numbers, but they are not connected to other ground wires.

Instead, they are directly connected to the negative terminal of the battery. Currently, these wires are white in color with the number 31001, which can lead

to confusion and requires attention.
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