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Suitable Group

This course is suitable for domestic and foreign junior
technical service personnel

It also applies to...
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Training Objectives

1. This training course is expected to have 6 hours.

2. After training of this course, students should master the following main
knowledge points:

(1) Circuit diagram and failure analysis methods

(2) Storage battery diagnosis

(3) Structure of generator

(4) Failure diagnosis of starter

(5) Instrument and sensor

(6) Electrical system structure and principle of Lingong loader

(7) Common failure diagnosis and troubleshooting of loader electrical
system
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Circuit Diagram and Failure Analysr.ﬂit%S/ etho UIOCOI?’Englneerlng Machinery (TFZ#l#% 2]

B EAEE DT 5E)

In circult diagram, power supply,

Expression Methods of Loader Circuit Diagram:
are connected by switches,

cranking system, lighting, i1nstrument and auxiliary device
wires and insurance devices according to their respective working characteristics and

mutual inner link to make a whole.
, RS EB TER

(BRI g S 2 ik BRI BaR. R DEEMMEIRES
YENMHERNER R, @dHFe. Rk, REESFEEER, WRH— 8K )

[. Expression Methods of Loader Circuit Diagram

(AL ] % B H R 5 78

Expression methods include circuit diagram, principle diagram, wiring diagram and

electrical component distribution map.
)

(RIXTTEELIEE . JREE. REN BRIt mE.
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Circuit Diagram and Failure Analys$is'Meéthsde 8f Engineering Machinery (TFZ#4#% /2]
B E A PE ot B 0E)

Il. Circuit Analysis (Z:#%547)
Principles followed by circuit (ZZE&ENGHIEN]: )
1. Single wire system ( BizkH])
2. Electrical equipments are in parallel and controlled by their respective switches.
(5 F EEL & B F IR FH & B T 5G9 )
3. Low pressure. Appliances are designed under 24V (output voltage of generator is 28V).
(. FHHLERIZAR24AVIRTT (CREA L L E28V) )
4. All the vehicles are equipped with insurance devices to prevent electrical equipment and
wires from burning due to short circuit.
(BEVEGRGRE, PART IEFERE IR A L7 M2 o)
5. Negative electrode of storage battery is connected to the ground. (& Bl kL)

\ WIS
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Circuit Diagram and Failure-Analysis Methods of Engineering
Machinery (LN EEEMBESTHIE)

. Main Points in Reading Circuit Diagram

1\

(1% FEL % [ ) — ST 2240 )

Read drawing statements vehicleefully for several times

QIN=RESARIEIRE
Drawing statements indicate name and number of all electrical equipments of the
vehicle. By reading drawing statements, you can preliminarily understand electrical
equipments equipped by the vehicle. And then find the electrical equipments in the
circult diagram with their number. And further explore mutual connections and control
relationship.

(BRI TIZE G IR F B M RS, @it B n] DAL T % ZE 8RR AL 1 IRt
A% . Ae B SR RS SR s E i =ik e, EE— P EEZ . =24
KFR. )
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Circuit Diagram and Failure-Analysis Methods of Engineering
Machinery (LN EEEMBESTHIE)

2. Remember graphical symbols for electrical diagrams (ZEICHEHSEESS)
Circuit diagram shows structure and working principle with graphical symbols for electrical

diagrams. Therefore, to understand schematic circuit diagram, you must remember meaning of

graphical symbols for electrical diagrams. (HIEEEFHBSEEFSRKEREMBRH T/ERE
K. BEIt, WARICHBEIERSHE X, AreEEagEEE)

3. Remember circuit mark symbols (FICHIEFMCRTS)
To draw and read electric circuit diagram, some electrical devices or their terminals are

given different symbols. CHT{ETZHIATAIEISHEE, HLh Rl Lg% Ll 1
AR R ERST)

4. Remember circuit characteristics (ZRICHIERFS )

(1) Single wire system (FLZgH| )

(2) Negative earth (ffRF&EEt )

(3) Electrical equipments are in parallel (FHHLIZEFTHE)

4/13/23 \ l.l.l ;E “ﬁ I
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Circuit Diagram and Failure-Analysis Methods of Engineering
Machinery (TN EEEMBESTHIE)

5. Remember closed-loop principle (ZEIC[EIEZEM])
Any complete circuits consist of power supply, fuse, switch, control device, electrical

equipment, wires, etc. Current must start from positive terminal of power supply. It
reaches electrical equipment through fuses, switches, control devices, wires, etc. A
return circuit can be formed after 1t goes back to negative electrode of power supply
through wires (or by earth). Therefore, there are three kinds of ideas when reading
circult diagram.

(B[ — 2B RS S R . e, TG, wHlRE. FHRiksE. RERFHN. B RN
MHEJRIENR R, SitiElds. 0. BHIRE. FAFIAHARIRE, Bed T (5EEk) B2
IR, A RefplmlEs. Rt HRpgZE N, A =1R5)

[dea 1: Along current flow of circuit, start from positive electrode of power supply. Find
electric equipment, switches, control devices, etc. And then return to negative electrode
of power supply. (FRp§—: HEHIEHERAITRTA, HEFEERGER, MEENESHRIESE, k.
EHRESE, 2R R )
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Circuit Diagram and Failure-Analysis Methods of Engineering
Machinery (TN EEEMBESTHIE)

[dea 2: Against current flow of circuit, start from negative electrode of power supply
(earth). Go back to positive electrode of power supply through electric equipment,

switches, control devices, ete. (AR BUCEHFRHEIRATIN, HEFEAN (B Hia, &
SR HIRE . P, il B 5 (] 21 f R 1R AR )

[dea 3: Start from electric equipment. Find its control switches, wires and control units
in turn. Reach positive electrode of power supply and earth (or negative electrode of
power supply). Bpg=: MAMIEHFHG, RREWEEGFL. ELk. EHET, 2E R ERRM
ek (aimJEk) .

In practical application, different ideas can be selected for circuit. However,
it ‘s worth noting that with extensive use of electronic control technology, most
circuits of electrical equipment has main circuit and control circuit at the same time.
Both of the two circuits have to be given consideration to when reading diagram.

(SEERN A, AL E ARG EREAR AR, B —REETE: WERFERERNZNE, X2
RS A FLEE [R] N B 3 (A1 B A2 ] (B 3%, e ] I S 3 oo o ] 2% )

\mﬁmx
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Circuit Diagram and Failure Analysis Methods of Engineering Machinery
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(1) Classification of Storage Battery (EHMEITZE )

Storage battery 1s a chemical power, which stores electricity or supplies power to

electrical equipment with 1ts 1internal chemical reactions. Currently there are
basically two kinds of storage batteries used in fuel automobile, which are lead—-acid
storage battery (hereinafter referred to as lead storage battery) and nickel-iron
storage battery. Meanwhile, because of higher requirements to emission of fuel
automobile and impact of energy crisis, all the countries are continuously exploring
and developing electric vehicles, whose main power supply 1s new high—energy battery.
The table below lists features of various batteries.
(FHME—F e, SEHNSE RN B aEsl i ik At HATlissge L
A E R TEEA WA mRE R (DUNRifre e i) MRS fth. R, B3 A
WIS ZE HPRCESKR R s Al RE IR fE LR rhdr, & B IEAE AW IR R AW L 3h 5%, HEER3)
FEovH Bl RE S . FERAIH 7 &M e s r)

\ WIS

EMEAERBMRRZ 3
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»

(1) Classification of Storage Battery (EEHHTZ)

TypeZk#l

Features’d i

Common lead

storage battery

Electrode plates of new storage battery are uncharged. Before using
electrolyte should be added and first charge should be conducted

EEEE HH  |according to provisions. First charge needs a long time. Regular
maintenance is needed in use. & BEIMHIRIRA T B, {8 H BTFRHRE T
RO HITIEH, YIS EAR R, A FREE Y
Dry-charged |Electrode plates of new storage battery are in dry charging status. There is
lead storage |no electrolyte in the storage battery. If you want to use it within the
battery specified preservation period, you just have to add electrolyte according to
TR E L |provisions. It can be used after standing for 20 ~ 30min. Regular

maintenance is needed in use. 1 & IR ARAL T T O R AR, HIA
IRTCHLAAIR . TEREMREHAN, WIFFEH, RFEHH A BRR, FE20~
30minfIn (R, (R FRE A4

\ WIS

4/13/23
AMEXEEMRSR L B

S



https://truckmanual shub.com/

»

(1) Classification of Storage Battery (EEHHTZ)

TypeZi#l

Featuresff &

Drained and
charged lead

Electrode plates of new storage battery are charged. There is little
electrolyte in the storage battery. If you want to use it within the

storage specified preservation period, you just have to add electrolyte
battery according to provisions. It can be used after standing for 20 = 30min.
S AL E Regular maintenance is needed in use. B
Tt e LR AL T LSS RS, & LIt N BB A D IR . 7ERUE H PR A7 ]
gﬁgﬁﬁﬁ,R%ﬁﬂ%mAﬁﬁm,%Eﬂh&mmwﬂ@%,@%$%gﬁ
AR FO
Maintenance |Maintenance is not needed 1n use. It can be used for 3 to 4 years.
free storage |Distilled water doesn’ t need to be added. There is very little pile
battery corrosion and\self discharge. \
R E M | P ATLE, TH3~AFEARTFAMIERMIK, TRbesmik >, BB b

\ WIS

EMEAERBMRRZ 3
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(2) Functions of Storage Battery (% w4535 )

Wheel Loader is equipped with Amtpere _ Stat\trt
meter ution
two DC power supply, which are —~ T
s N nta
storage battery and generator. Regulator
i B S /
The two power supply are in

l |
F L]J—B Generator s o
L L —T— O
parallel. Electric equipments of S\W (;> Ele - rag Starter
F _E H

. . . ctri ~—
the entire vehicle are in parallel. c ﬁatt
equ ery
ipm
— — ““ent T

PR LA S A & AL D B IR, XM
B, 240 IR 2 R

\ WIS
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(2) Functions of Storage Battery (& &iut95h 7 )

Functions of Storage Battery:& HMHITIH

1) When engine starts, storage battery will supply power to starting system and
ignition system. 2) When engine is running at low speed and voltage of generator is
below charging voltage of storage battery, storage battery will supply power to
electrical equipment. 3) When engine is running at middle or high speed and voltage of
generator 1s higher than charging voltage of storage battery, storage battery will
store the rest electricity of generator. 4) When generator overloads, storage battery
will help generator supply power to electrical equipment. 5) Storage battery can also
absorb transient overvoltage in the circuit, keep voltage of vehicle electrical system
stable and protect electronic components. 1) EEN&EZNVIN, EHEMAES) R Sk RE
o 2) ARFVUREIZFE, KBEAH T & Rt A5 i R, H s ot e F i i & b .
3) URHIPH . miEiats, KREANHEES T & EMA SRR RN, &R R HATLHIRER e
PR, 4) HARBALTEN, EHRHEIR B RIS AE. 5) B s a] DA
HbEi G L, RIS E AR R oL ERIRRE, R ETIls

\ WIS
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1. Structure of Lead Storage Battery4% & &, 45 5 ¥, 69 254

Lead storage battery 1s generally formed

by the series connection of three or six ! 2 ?
single batteries. See figure for its g ‘l"—#——122>bl
structure 4 %. ==
P8 FHL L — i P 3 BG4 BEUR FEL L B B [
ST P T P T
1 —Negative poleffiikfE: . o ////6
2—Liquid adding port lidfNEFLEE 8
3—Positive polelFMAF: T
4—Wall connectionZFBEEE 9 > |
5—Bus barj[ i
6 —Shel 14p5%
T—Negative electrode platefitk
8—Division platef@tk
9—Positive electrode platelFffx
4/13/23 lkljj;iinﬂs:[:
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1. Structure of Lead Storage Battery4: & w448 2 W, 69 454

1) Electrode Platef%fi

Electrode plate is the core part of storage battery. ===- -=L
Charging and discharging chemical reactions of storage B —
battery mainly rely on active materials and electrolyte on ==
the plate. There are positive and negative electrode ==
plates, both consisting of grid frame and active I . - .

I N . [

substances. . 1 1 1 I 1 1 |
. e 1 ' 1 1 1! 1 |

(PR b2 & Rt FIAZ O ER 57, gEﬂ{ﬂﬁE LGN S I NN BN BN NN N N

IR FER AR _E H 5 19 B 5 FUR RO T o AR S0 g IEARAR AL B2
WA, 22 ARG E A BT 2 Al )

\ WERISIT
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1. Structure of Lead Storage Battery4s & W, 45 5 b, 09 254

1) Electrode Platef}ifix
Function of grid frame is consolidation of active substances.

Grid frame is generally cast by antimony alloy. It has good I;!,rf,r I t‘; g\ gﬁ\\\\\\\
conductivity, corrosion resistance and mechanical strength. 7 = ———————

. . . . . 17 T T T W W
Structure of grid frame is shown in the top right figure. In ;“;I ':hi; :‘1 \1\\

order to reduce internal resistance and improve starting

performance of storage battery, some lead storage batteries
use radiate grid frame. The bottom right figure is radiate grid
frame structure of storage battery for Santana vehicle.
MERFIEHZ B 5 G BT, M2 — R & 2%, BA R
A EE i e A — S LGRS . 2RSS A BB AR . N
TR ERMMAINIE, T AR S ERE, A LA R
TIETEMZR, AN E AR EE N4 T I T 2R B 4515 .

\ WIS
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1. Structure of Lead Storage Battery4s & W, 45 5 b, 09 254

Active substance on positive electrode plate

1s dark brown Pb02. Active substance on _Il e ——

negative electrode plate is spongy and grey J* S e | Grid

pure lead (Pb) . Tune active substances into T et e R e R o Frame

a paste, fill in space of grid frame and dry. ||[EHmateminta e -"D_:

Electrode plate is formed. As shown in the -«nu ‘k .. ‘

on ris e, o e |t e e

B (Po0,) , BFREFEE; kR ERTEEY TS S S I R P il e X St _
M L — Active

SURINAEEE (Pb) | BEIRE, LD AR Substances
R TS M0 2 B R T TR A . 41
ti LR

\ WIS
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1. Structure of Lead Storage Battery4: & ¥, 4045 5 & 4069 49

Put a piece of positive electrode plate and a piece
of negative electrode plate in electrolyte. About 2V

of electromotive force can be obtained. In order to
increase capacity of storage battery, many pieces of
positive and negative electrode plates are often
installed in parallel respectively to form positive
and negative electrode plate group. As shown in the
bottom right figure. In each single battery, positive
electrode plate 1s 1 piece less than negative
electrode plate, so that each piece of positive
electrode plate 1s between two pieces of negative
electrode plate. Discharging on both sides of

positive electrode plate can be even to avoid bending

of electrode plate due to uneven discharging. ¥1E.
ﬁﬁ@%fﬁﬁA%%ﬁ¢,ﬂﬁ%WEEW%ﬁ%OET
WREHMAEE, B2 AIE. R AR, AL

E\ﬁwmﬁ,ﬂﬁTEW$ﬂEﬁ¢$%%%¢,Emm
%Hﬁg%ﬁmm¢*ﬁ,ﬁﬁﬁﬁﬁwmﬁﬁ?ﬁﬁﬁw
géﬁﬁguﬁﬁwmﬁWWQWQ,E%ﬂﬂ%Kﬂ@ﬁ

1 — Plate group assembly %t 28 & A%

2 —Negative electrode plate fii 4

3 —Division platefg@#i

4 — Positive electrode plate IFA% 1

5 — Connector of electrode platetk B 5%

4/13/23
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1. Structure of Lead Storage Battery4s & W, 45 5 b, 09 254

2) Division Plate (P§#fk)

Division plate is inserted between positive and negative electrode plate, to avoid short
circuit caused by contact of positive and negative electrode plate. Division plate should be
anti-acid and porous for electrolyte penetration. Commonly used materials for division
plate include wood, microporous rubber, microporous plastic, etc. Among them, wooden
division plate has poor acid resistance. Microporous rubber has the best division plate
performance but high cost. Microporous plastic division plate has small hole diameter,

high hole rate and low cost. Therefore, it is widely used.

(FABER AR IE s SRR Z 1], ARG IRIE SAARAR AR B Al st . PR BRI A % fL:, DA
T R BE . W BRSO B AR AR AL BB o, AR B AR i BRIk
2, WAERRRARPERE A A AR R, AALEDRIBRAR AL/ AL AR, IR i %
H)
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1. Structure of Lead Storage Battery4s & W, 45 5 b, 009 254

3) Electrolyte (HLf#Hk)

In chemical reaction of storage battery, electrolyte conducts electricity among ions and
participate in chemical reactions. Electrolyte is made of pure sulfuric acid (H2S04) and
distilled water in a certain proportion. Its density is generally from 1.24 to 1.30 g/

cm’.  (ELRAES I ML R B, B2 B TRISHENER, 2 5E mmiibE Y. BFEH
aimiie (H,80,) HZEMKIE—@ R, H2HE KA1 24~1. 30g/cm?)

Density of electrolyte has important influence on work of storage battery. Big density
can reduce the danger of freezing and improve the capacity of storage battery. But 1f the
density is too high, viscosity will increase, capacity of storage battery will decline,
and its service life will be shortened. Density of electrolyte should be determined by
region and climate conditions. The table below lists density of electrolyte in different
regions and under different temperature. In addition, purity of electrolyte is also one
of the Important factors influencing on performance and service life of storage battery .
R B X & R TEA RS, FEX, DS KEER I s E Rt aRE, HRE
cEoR, MRS EEREAN, RS MBI S s, ek Far. RS N FEh XA SR & A M E
PRI 7 AFMXASIE T REREEE . 5B, R A 40 2 52 N & iR ee Fl(E A 2 o
HIEERZER 2 —

\ WIS
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1. Structure of Lead Storage Battery4s & w, 4L & W, b 69 25 4

Weather Conditions

Density of electrolyte of fully charged storage battery at 25°C (g/

cms)

= fi A2 —ke \ TE R
TR 52490 R HL I 8 L 25°C I FL R M35 R (glem3)
Winter%:ZE SummergE =
Regions where temperature is below — 1.30 1.26
40°C in winter
ZERERT —40°CHULIX
Regions where temperature is above — 1.28 1.25
40°C in winter
ZFREE T —40°CHILIX
Regions where temperature is above — 1.27 1.24
30°C in winter
ZFRE T —30°CHIX
Regions where temperature is above — 1.26 1.23
20°C in winter
L2 =T —20°CHIIX
Regions where temperature is above 0°C 1.24 1.23
in winter
RS E0°CH X
A WLFRISI
4/13/23
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1. Structure of Lead Storalge Batferyé%f%‘ WAL E WA A 25 )

1) Shell (58{k)
Shell is used as container of electrolyte and electrode plate group.

[t should acid-proof, heat resistant and shock—-proof. Shell is usually
made of hard rubber or polypropylene plastic. It is integral structure.
There are raised ribs at the bottom for electrode plate group. The
shell is divided by walls into three or six single compartments that
are not connected. Single compartments are installed In series with
lead chains. As shown in the right figure. Upper part of shell is
sealed with battery cover of the same material. Battery cover 1is
equipped with liquid adding holes corresponding to every single
compartment to add electrolyte and distilled water, and measure density
and temperature of electrolyte and height of liquid surface. Air vent
on the liquid adding cover can smoothly discharge gas produced In

chemical reaction of storage battery. Foi&FH T B R BRI ARZE, NA%
BE . M TR, oA 2 RS R ER A ERTRIR, ANEBAXEN, KA
rhE IR & DA B AR A . 7N FH A BE 43 i 31 B 6 T B A AH B T BAA%, S AR 2
BB SR G E R, WA B R. ek B E R R Rt fe 2 &, B
s EIE XN TR AR R IR AL, H TR AR A &K, A&
FL R A R . TR AR D /= o N FL a5 B 8 XU L AT o 35 FR A 2 ) W H 7 A
H SRR HE H

\ WIS
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2. Features of Maintenance Free Storage Battery
(F4edr & B 4F.5)

Maintenance free storage battery is also called MF storage battery. Maintenance free
means during reasonable use period of vehicle, there is no need of adding distilled
water for storage battery, detection of liquid surface height of electrolyte, detection
of electrolyte density and other maintenance activities. Features of maintenance free
battery include
(e & It ORMP & fLth, SR 4Er B Ia e E M A BRAE ], AT & L tgh Ty 2 oK
A 0 PR R TP s A T PR R S AP R . SRR AR )

\ WIS

SPDLG X T ZRE MR 28

4/13/23



https://truckmanual shub.com/
2. Features of Maintenance Free Storage Battery
(F4edr & B 4F.5)

3) Electrolyte density meter installed in storage battery can automatically display
energy of storage battery and surface height of electrolyte. If observation window of
density meter 1s green, storage battery is fully charged and can be used normally. If
it is dark green or black, storage battery doesn’ t have enough energy and needs
additional charge. If 1t 1s light yellow, storage battery will be declared worthless.
As shown in the figure.

= M AN R R ST, v B 30 B & A7 BRSBTS . SR R T
HILEE ok t, RIERMAFRTZE, ATIEFEHH; AR rRgAsRE, R HMERA
B, WA RTH,; AEnTREA, RATHRMOCELRE. WTNEFR

\ WIS
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2. Features of MaintenancC&'Fréé "Storage Battery
(R 4Yedr E B8 45 %)

1 2 3
| | |

o||®||o©

1—Green (Charging degree is 65% or above) 2—Black (Charging degree is below 65%)
3 —Light yellow (Storage battery has failure) 4 —Cover of storage battery 5— Observation
window 6 — Optic charge indicator 7 —Small green ball

1-%8 (RHEEENS%HES) 2-RE (RHEEERT6E5%) 33— %=E (BREMEW
fE) 4—BREME 5-URE 6 - NFENERINAIEREE 7 &B/)\IK

\ WIS
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2. Features of Maintenance Free Storage Battery
(F4edr & sy 45 .8)

4) New security ventilation device and gas collector are used. a alumina filter

installed in the port lid can prevent vapor and sulphuric acid gas from passing
through, and allow hydrogen and oxygen to escape smoothly. Catalyst palladium
installed in catalyst palladium can make hydrogen and oxygen ions to combine into
water and return to the storage battery.

RH TR 22l OB RN RS, EARNTRE T A g ay, AR RS ORIGR
MR M, RIS 3R] DM SRR SRR o Gl REEP A AL, AR AR AR T EHT
256 oK B 21 Wit rp

\ WIS
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3. Capacity and Influencing Factors of Storage Battery
B A = M HS2 I R 2R

C, capacity of storage batter, is equal to the product of discharge current |, and
discharge time (t. & FLA S0 T LA T 55 TRCHE I TR) ¢ FY 3R AR
C=lI, -t

1) Rated Capacity(#i €& &)

According to GB5008.1-91 Lead-acid Starter Batteries—Technical Conditions, when
fully charged new storage batteries continuously discharge with the discharge
current of 20 hourly rate (0.05C20 amps) until average voltage of single battery
reduces to 1.75 V under electrolyte temperature of 25 + 5 °C, the output electric

quantity is called rated capacity of storage batteries, represented with C,, whose unit
is A - h.fEEPRGB5008. 1 —91 EFNHETERE HIMERZFME) e, R 2 miFE i, 78
AR IR 256 = 5 CHIZRMETS, DA20/NIF A TR AT (0. 05C, 22 8% ) 4 S L 22 Bt
P EFES]L THVING, AR EMCON B AT E B E, HCy,® . BAINA - h

A WFRISI
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3. Capacity and Influencing Factors of Storage Battery
B A = M HS2 I R 2R

for example:

When 6 - Q - 120 storage batteries continuously discharge with the discharge current of
in 6A (0.05 C20 = 0.05 x 120 = 6A) until average voltage of single battery reduces to 1.75 V,
if the discharge time is greater than or equal to 20h, the capacity C=If-tf2120A-h, and
rated capacity has been reached, it is qualified product. If discharge time is less than 20h
and capacity is less than rated capacity, it is unqualified product.(6-Q-120%!E it LA6A
(0. 05C20=10. 05X 120="06A) FJHLIATE S0 22 Bt - 23 FL T P 210 1. THVIN, 5 JRCFEL N [A) R 155 1
20h, MIEAEC=I1f - t£>120A - h, KB THUEEE, NERM; AHPENE/NT20n, HE
AERTHERE, NG Mm)

A WFRISI
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3. Capacity and Influencing Factors of Storage Battery
B A = M HS2 I R 2R

2) Reserve Capacity lERFAE
According to GB5008. 1-91 Lead—acid Starter Batteries—Technical Conditions, when
storage batteries continuously discharge with the constant current of  25A until

average voltage of single battery reduces to 1.75 V, the discharge time 1is called
reserve capacity of storage batteries, whose unit is minute.

(H&EARGB5008. 1 —91 (Ezh IR & IR SRM) A, BEHMAE2L £ 2°CRIFM T, PA256A
TE A0, 22 Bt SP- 2 L PR PR 20 1. THOVIN LIS [B], AR B LA i e 2. BN 7 8)
Reserve capacity represents the capacity of storage batteries to provide constant
current of 25A for lighting, start motor and other electric equipments in failure of
charging system of vehicle.

(IS AERIR TEEWMIT RGN, & HMAE VIR 53 1S F L i A 1R AL 25ATH i
HIgES ). )
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3. Capacity and Influencing Factors of Storage Battery
L IR ESS = YN &= 8- Al SN

3) Starting Capacity(iLsi A &)
Starting capacity represents lead storage battery’s capacity of electric power supply when the engine
starts. It is one of the most important indexes for detection of quality of storage battery. Starting
capacity is largely influenced by temperature. Therefore, it is divided into low-temperature starting
capacity and normal-temperature starting capacity.
(s EEFRL 7 s Bt R s UEs NIt EE Y, Bl & Bt fiE N EEEin —. B EXiRER
MR, O o IR 5 25 8 M1 T 5 75 B 9 )

(1) Low-temperature starting capacity: Under the electrolyte temperature of - 18 °C, when storage
batteries continuously discharge with 3 times of rated capacity until voltage of single battery reduces
to 1V, the discharged electric quantity is low-temperature starting capacity. The duration should be
above 2.5 min.

(RIREzh A &E: HEEFEE - 18°CHN, PIEHIE A SN MRS 2 A E MR VN RE. #F
SR RN 2. SminPA_F)

(2) Normal-temperature starting capacity: Under the electrolyte temperature of 30 °C, when storage
batteries continuously discharge with 3 times of rated capacity until voltage of single battery reduces
to 1.5V, the discharged electric quantity is normal-temperature starting capacity. The duration should
be above 5min.

(FiREzhAE: HEFERES0CH, DISMEEE 2 & ML S0 i 2 AR i R NP2 1. bVIN R & .+
2RI A N 7ESmin DA )
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3. Capacity and Influencing Factors of Storage Battery
L IR ESS = YN &= 8- Al SN

1) Structural Factors (&5t % )
If surface area of storage battery electrode plate is larger and the number of electrode plate is

great, more active substances will participate in reactions and capacity will be greater. In
addition, if the plate is thin, active substances will have better porosity, electrolyte will be
easier to penetrate into plate, active material is higher, utilization ratio of active substances
will be higher, and output capacity will be bigger.

(5 LA A A =R T ARG K, AR A 808 2, SN M TR EY B2, AEHER . B, Rk
H, WY R E 2 LR, AR AR IR N EH S A S, Y BRI R R, R
LN IYN)
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3. Capacity and Influencing Factors of Storage Battery
LRI ERS == g N @=8=- Al [P [
2) Use Factors({fi i A %)
(1) Discharge current(J#F.5#.i7i)
(2) Temperature of electrolyte (see the right figure) (HAZKIEE (WAEHE) )
(3) Density of electrolyte(FHLiZ % 25 &)

Increasing the density of electrolyte properly can

increase penetration rate of electrolyte and improve

electromotive force and capacity of storage battery. But 100}
if density of electrolyte is too big, viscosity will be increased, 2

. . : : < sof
resistance will increase, and capacity of storage battery will o
be reduced. sol

(& M2 = AR R, R RIS &I, 2 = Y
HEI AN R, HEBRCEREDE R, R SFEREZIEM, NEHER,

t(C)

i & LA B A

\ WIS
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3. Capacity and Influencing Factors of Storage Battery

R

(1) Discharge Current(JH,H.i7%)

=

The greater discharge current is, the
smaller capacity of battery is. As

|
Ele

shown in the right figure. When ctro B#E=2.13v Startin 4 FE
discharge current increases, the —- — =g :

: : . > mot — Endlng 13
speed of chemical reactions will <. - Ih 10h 1.Voltag ;!E_
increase, and the speed for PbSO4 to ; II;/e %_»____ —— - Voltage
block holes will increase, so that g or il.sv T } ‘l
many active substances in the inner Cﬁh Jlf’=‘400A Ir=71A I = 12.6A Ie = 6.75A
layer of plate cannot participate in 0.8k Qr=333Ah Qr=71A+h Q¢ = 126Ah Q¢ = 135A*h
chemical reactions. Actual output 0 2040 "2 4 6 § 1012 14 1618 30 > -—
capacity of storage battery will "'_(min)_‘—f" (h)
decrease.

Dischargc-a'TiTev(‘h 'or min} _ nin)

AR, EHRMKAEHME/DN, WHEFUR. YHRCRRRE KN, P RGEE R, PbSO,
B ZE LR bR, BRI ZE KR ERTEEIFARES 5 RN, & Lt A SE R i A= 50
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3. Capacity and Influencing Factors of Storage Battery
B A = M HS2 I R 2R

(1) Discharge Current(JH,H.i7%)

Meanwhile, electrolyte density will reduce rapidly. Voltage of storage battery will also drop
sharply. Discharge time will be shortened. Therefore, in actual use, starting time must be strictly
controlled. Starting time should not exceed 10s, and interval between two successive starting
shall not be less than 2 minutes.

TN N T ) - ABC Y 12 S S R R A SEWA T 1R A Ol NS P T e A SN o T o 2
SEBRE FH A A R B IN TR, AEREE S BN TR AR 10s,  HaZE S kS 5 2 8] B s 1] A]
BN D257 B
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4. Charging of Storage Battery % #,:4.69 %, &,
1) Charging Equipment(t HLi%#)

Storage battery is DC power, which must be charged with DC power. When charging,
positive electrode of charging power supply shall be connected to positive electrode of
storage battery, and negative electrode of charging power supply shall be connected to
negative electrode of storage battery. & H.itZ2 B HLIE, MIH BERBEENHHE TR . i
If, e F FEL R O AR R B FL T AR, 3 R R T ) AR e o v L) D AR

Charging device on vehicle is ac generator driven by engine. Silicon rectifier charger,
thyristor rectifier charger and intelligent charging machine are often used for charging. i5
& FH 5 LIS R S R SR B I AQ i & FaATL . FE FALTA) 25 SR R BB B i 2o FELATL .t ) B8 07 5 LA
HIE BEFE FELLSE .

2) Charging Method(%c Hi. /71%)
(1) Constant-voltage charge({E 3t H)
(2) Constant-current charge(1Ei7i 7t )

(3) Quick charge({F# 35 H.)

\ WIS

SPDLG X T ZRE MR 28
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5. Common Failure of Storage Battery Z w7 Il 49 3 &
Failure 1: Vulcanization of Electrode Plate # 5 1: #AEAL

Failure
Symptom
P

IR

A layer of white coarse grain PbSO4 is generated on the plate, which cannot turn
into PbO2 and Pb in normal charging ti ik L4 — 2B @M FEAIHPbSO,, TEIEH
7RI A EEFE (L PO, FIPb L 42

(1) When sulfuretted batteries discharge, voltage sharply reduces and drops to
end voltage too early. Capacity of batteries decrease.fift. [\ B U RN, LR &L
%, SRFERZIEHE, BEhEERN

(2) When storage battery is charged, voltage of single compartment increases
too fast, and temperature of electrolyte increases quickly, but density increases
slowly, and bubbles are produced too early. There are even bubbles immediately
the batteries are charged. & M.l 7 LI BAS HL & BB, MRS W=, H
HEREINES, dR-ASRE, B2 EHE S
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5. Common Failure of Storage Battery & & s 0,69 ¥ =

Failure 1: Vulcanization of Electrode Plate# &1: #ix# AL

Failure
Cause

i it
Ji

(1) Storage battery is undercharged for a long time or fails to be charged timely after discharge.
Part of PbSO4 on the plate dissolves in electrolyte. The higher environment temperature is, the
larger solubility is. When environment temperature decreases, solubility will decrease. Dissolved
PbSO4 will separate out, crystallize again on the plate, and form vulcanization. & il K B 78 A 2 5
R e A KNSR, SRR ERIPbSO, A —E i ia i g, BRI E, WK . S5
IREFEIRN, BAREERVD, ERFAIPbSO, S, Ethik ERR4 &, e,

(2) Liquid surface of electrolyte is too low. Upper part of the plate contacts with air and be
oxidated. When the vehicle is running, electrolyte fluctuates and contacts with oxidation part of the
plate. Big grain PbS04 hardening layer is generated, and upper part of the plate is vulcanized.H fi# &
WA, Rtk B S S t, ETEm, B L NS SRE SR, SARKR
FRIPLSO, (LR, (AR L FRRAL .

(3) Because of long-term over-discharge or deep discharge of small current, PbSO, is generated in

holes of active substances deep in the plate. & fHid & B/ N R, R AN &MY BT L
274 4 i PbSO,,

(4) New storage battery is not completed charged. Active substances are not fully restored.#T& H.
MY RANE, &Y FRS R 0

(5) Density of electrolyte is too high. Composition is pure. External temperature changes
dramatically LRSS & B A4, SNSRI EIZ

\ WIS
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5. Common Failure of Storage Battery Z w7 Il 49 3% &
Failure 1: Vulcanization of Electrode Plate & & 1: # st

Troubleshooting |Mild vulcanized storage battery can be treated with long charging of small
Method current . Vulcanization of Serious vulcanized storage battery can be
HEBR T removed with desulphurization charging method. Particularlly serious
vulcanized storage battery should be scrapped.
(BRI R I, A F/NEGRR N TR e B 77 TR T DAHERR . ik O™ 5 R
AT TTEABRAA AR ™ E R & A R R)

A WFRIST
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5. Common Failure of Storage Battery % & % 1,45 % &
Failure 2: Falling of Active Substances & [¥2: &M 4R bL%

Failure [Mainly refers to falling off of PbO2, the active substance on the positive electrode plate.
Symptom | FEF5 IEARMR BRI MY BiPbO, KT -
AL Battery capacity reduces. Brown substance can be seen in liquid adding hole while charging.
Electrolyte is turbid. & Bt A=/, FTHN MR AR ERGE @Y, HARRIE M
Failure (1) Charge current of storage battery is too large. Temperature of electrolyte is too high.
Cause Active substances become expanded, soft and easy to fall off. & H. il 7T HERIE K, HAKIERE
WA (e, SRR . AT 2 T
(2) Storage battery is often overcharged. A large amount of gas escapes from holes on the
plate, making active substances fall off. A H T 5T/, b fLIEHRH KRESIEK, 7ERRFLE
HER ST, Y BT
(3) Electrode plate bents and deforms due to frequent low-temperature high-current
discharge, which makes active substances fall off.Z % (K K R ERRES R, SEUENT:
YEiliyE (4) Bumping and vibration while vehicle is running?3 21753 A Y il S PR 217
Troublesho | If there are few sediments on lead storage battery whose active substances fall off, the battery
oting can be used after removing. If there are many sediments, electrode plate and electrolyte should
Method |be replaced it TG Bi v FIBT & L, A TURRMIECDI, alERRIG RS ; A UTRPIRZ I,
HEBRTTVE | NS AR AR AR P
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5. Common Failure of Storagé Battery & w, ¥ 069 % &
Failure 3: Corrosion of Grid Frame on Electrode PlatefiZ[&3: &R AMIZENES

Failure |Mainly corrosion of grid frame on positive electrode plate. Plate is rotten. Active substances
Symptom |accumulate between division plates in the form of bulk. Output capacity of storage battery reduces.+ %
HRAFAE | 2 IEARARA 2R 1h, ARl B ARAES, TRMEVI B AR HERRE R 2 [B], &5 FL vt i HH A e AR
Failure (1) Storage battery is often overcharged. O2 generated on positive electrode plate oxygenizes grid
Cause |frame.ZFHLMAEH LI, RN ERO, MR AL
A S A (2) Density and temperature of electrolyte is too high. Charging time is too long. Corrosion of plates
will be accelerated. FEARTR S . IBE . TN AT, SRR 6
(3) Electrolyte is not pure. HLAZR A4l
Troublesh | For storage battery with lighter corrosion, if there are impurities in electrolyte, electrolyte shall be
ooting |poured out, and cleaned with distilled water repeatedly. And then new electrolyte shall be added. The
Method |battery can be used after charging. /B R A E B, FMARTMREGS 0, NAHBAR, HREHZEME
HEBRTTYE | KGR, AN AT FL R, 5o FL e BV AT s

For storage battery with relatively severe corrosion, if density of electrolyte is too high, it can be
adjusted to specified value. The battery can be used when it is not charged./EH# &N E HIR, WRZ
HLARR S R s, AR RIS E, TEA SRS (L T RS A

For storage battery with severe corrosion, if grid gram is broken and active substances fall off in bulk ,

electrode plate needs to be replaced./& /™ E & B, MZERTR. TEEY RIS, TR & HAk ik

\ WIS
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5. Common Failure of Stordgé'Battéry & ;&% 065 % &
Failure 4: Short Circuit of Electrode Platef} i x5 i

Failure
Symptom
PR AL

Positive and negative electrode plate of storage battery directly contacts with each other or gets
overlapped by other conductive materials. This is called short circuit of electrode plate.& il
1E. ikt Bz sl H B 5 Y BT bR R i R v

For storage battery with short-circuit electrode plate, voltage is very low or zero while charging.
Temperature of electrolyte soars. Density rises slowly. There are few bubbles while charging. -

AR AR R HY 75 FEL M ST PN S L R IR ARAREIOA Z, FUIRR EE s THvsr, E ETHRAE, SER R RIRR D

Failure (1) Division plate is broken. Positive and negative electrode plate directly contacts with each
Cause #{[# | other.f@f i fiifiiE . Ttk Bl
Ji/ (2) Active substances largely fall off. Positive and negative plate are connected after
sedimentation. 5 K &R, TIFRERKIE. URIRZE®
(3) Electrode plate group bends. iz 2H 25 i
(4) Conductive objects fall in the pool. SHE{AIEAHA
Troublesho | During short circuit of electrode plate, storage battery must be opened for inspection. tt Bl tk i k&
oting |B&IN, MUK F HLILPF TR &
Method HE | Change damaged division plate, eliminate deposition of active substances, correct or replace
k753  |bended plate group, etc. EH RN, JHERVIAREITEMEYI BT, RIE BB 5 25 i AR A 4H 5
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5. Common
Failure 5:

ailure of Stﬁlﬁn Z’!g@k"ﬁaég’f‘tﬁwryf% W, 6

elf |scharge

Failure
Sympto
m
RFAIE

Under no-load condition, energy of storage battery disappears automatically. This is called self
discharge.

Capacity of fully charged storage battery reduces by more than 2% every day within 30 days. This is
called fault self discharge.&mihfE LM ARET, BEHINEEMILH N E L.

WS 5 2 & FIE30 R 2 N B IR R E (U IE 2%, FROUMFEM: B R

Failure
Cause

i Jit

(1) Electrolyte is not pure. There is potential difference between impurities and plates, and between
different impurities on the plate. Partial discharge is produced through electrolyte. B f#E R4, Z4FH5H%
B 2 18 AR TR TR AR b BNl 2% B 2 [ RN 22, i st FRL AR 7 A Je TP o

(2) Storage battery has been stored for a long time. Sulfuric acid sinks. Upper and lower part of
electrode plate have potential difference, which causes self discharge. & H it KHIFER, R FIT, kR
by R AERALZE S B R

(3) Electrolyte overflowing from storage battery accumulates on the surface of battery cover.

Close circuit is formed between positive and negative pole. & it i Hi A AR TR HEFRAE I S5 R HE, #1E.
WA R %
(4) Active substances on electrode plates fall off. There is too much sediment on the lower part,

which causes short circuit of electrode plate fiHRIG MY BT, T ETTRY 2 iR bR AE 5

Trouble
shootin
g
Method

HEBR 77
A

Storage battery with a little self discharge can be normally discharged. And then pour out
electrolyte, wash with distilled water repeatedly, and add new electrolyte. It can be used after fully
charged. If self discharge is relatively severe, battery should be completely discharged. Pour out
electrolyte, remove plate group, pull out division plate, wash with distilled water, reassemble and

add new electrolyte. It can be used after charging. Bt RRME R, APREEEERHEE, BIHERRKR, X
KR EIEVE T, FHMAFRER, R Em/aRInIEA; BB EN, NS 2Ee, B ammR, DUk,
T BEAR, FZEMK e 2 JE B HEE, 0 GHT A AR R B T 70 L fE (i

\ WIS
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5. Common Failure of Stofage Battery & w,du# 069 % &

Failure 6:

Polarity Reversal of Single Battery B H, iR M- i 3]

Failure
Symptom [
S

Original positive electrode plate of single battery changes into negative electrode plate.
Negative electrode plate changes into positive electrode plate. At this time, voltage of

storage battery drops rapidly. It cannot be used. B HL LR S IEAR R D Rf fatlob,  fatlob s ik
IEMRAR . BEA, & F i R Al N, ANBEARSHH

Failure Cause

il it it

Faulted single battery is not found timely (such as short circuit of plate, falling of active
substances, etc.). When storage battery is discharged, the single battery will be discharged
to zero first due to its small capacity. When discharge is continued, discharge current of
other single batteries will charge it and reserves its polarity.i% G & i & B fi i BRS L

(ﬁﬂ’l‘&i‘)ﬁ%ﬂ% Y R ESE) | é’léﬁ?EﬁrﬂlﬁﬂlEﬁﬂj‘ RSB TAREN, AR ES, H
SR,  ECh FERS P AR L N A TS, (AT T

Troubleshooti
ng Method #
71k

Electrode plates of single battery with polarity reversal should be replaced. 14 Bi{#] i) BA%
CEREVVACER G HiE

\ WIS
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6. Use, Maintenance and Inspection of Storage Battery
(B i tg e f ge 7 5em)
Storage of Storage Battery (& HitHIi%1FE)
(1) Storage of New Storage Battery (& Bt IiELF)
The following points should be paid attention to during storage of storage batteries
DREE LI B LT LA
(MDKeep at room temperature of 5~30°C. Dry, clean and ventilated. ({FEE5~30°C, T4 HiE @R
@Avoid from direct sunlight. More than 2m away from heat source. (RAREZFHYCE ST, BEHEEZSA/NT2n)
@Avoid from contact with any liquid and harmful gas. GE% 5B EATIA S A )
@sShall not be inverted or lay. shall not be put together. Shall not bear heavy pressure
( AEEIERENEL, REER, PMERZHEE)
(BNew storage battery shall not be stored for more than 2 years. (H& Bt BIAZ N [ A 58 it 248)
(2) Storage of Unused Storage Battery%5i A~ F (& Byt i % 15

Wet storage method is used. Fully charge first. During this period color of electric eye shall be checked regularly.

If capacity reduces by 25%, the battery shall be immediately charged. It shall be fully charged before using. (]
A TTIE, BISEsERe A, SN e A A IR BB, QA ERFRAIR25 06, MSLBIRbETE L, AN AT HTGL Y 58 78 2 L)

\ WIS
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(1) Overview (#EiR)

1. Functions of Generator and Regulator (& HENLHIVETT23I17ER )
JAs the main power supply of engineering machinery, generator has the following main functions:

(R AR TR 2R, HEEER)

(1) Supply power for electrical equipments when engine operates with speed above idling speed.
(TER WL DA R RN, LI fHh )
(2) Charge storage batteries (Z3& HLJM T H)
QNeed for installation of regulator (ZZEE1EYT 831N T )
In the process of operation, speed of engine and working conditions of electrical equipments
change, so that rotate speed and load of generator change. To ensure that electrical equipments
work normally during operation of engine, regulator must be installed.
(7 LYEd AR, LoV Fe s fen, HEIREH TIPSR ZME, RE 7R FE A 202
AT HRIER STl AR S I IEH TIE, S amiETyas)
QBasic functions of alternator regulator: (zZifiA& HALA T EAVER )
When load of generator and rotate speed of engine are within the normal range, keep average
output voltage of generator within the prescribed scope. (& EANLHIAEF & SV BE7E EF 6 H
NI, PR¥F A FATL S HH PR R~ S (B R 2R A TR N

\ WRIST
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(1) Overview (#FR)

2. Basic Requirements to Generator and Regulator (7% ELATFITE T 23H) AR )

(1) When engine is idle running, output voltage of generator shall not be lower than terminal
voltage of batteries and it shall have a certain load capacity. (XZWIREEFER, KB HH
F, e R AN T 55 B A i L R R B — B B 3 ) )

(2) When engine runs with middle or high speed, generator shall be able to satisfy electricity
requirements of most electrical equipments. (KMLH EHEFER, K HEVLNBEWH E K2 BHH
5[] I FH R EESK)

(3) When load of generator and rotate speed of engine change within the normal range,
output voltage of generator shall not below voltage of storage battery or above voltage
allowed by electrical equipments. (% HANLHTIER AL S EE 3 E IEH O E N LR, REFZH
Al B S AR TR A s, XA T H IR B R rE )

(4) When armature voltage of generator is below the voltage of storage battery, armature
discharge of storage battery through generator shall be prevented. (& HAHEXE KK TEHE
LCASENATEE N N Ik AEERTER Gi B2 EE R I NEEN, DY 425 W)

\ WRIST

SPDLG X T ZRE MR 28

4/13/23



https://truckmanual shub.com/
(1) Overview (#fiR)

3. Classification of AC GeneratorA2ifi & HLAL 7338

JEngineering machinery generator is divided into DC generator and AC generator. DC generator
rectifies with rectifier. AC generator rectifies with diode rectifier. DC generator has been
basically eliminated. TR A& (AL A BERA BN AR RA Bl BiRAZEY0ET A2, 22
AR A AR E . BiRAHEIEAREIK

1) By overall structuref# = K45t 53
(1) Common AC generator. This generator doesn’t have special device or special functional
features. When using, it needs to be equipped with voltage regulator. @38/ & Bl XK H,
VIRITCARP AR &, AR DIRERF R, R N TR B AR FL S T &
(2) Integral AC generator. Generator and regulator are made into a whole generator. Z{AH %3
AN, & HEAUNITE T 88 65— AR H & AL
(3) AC generator with pump. Generator and brake system of vehicle are installed together
with vacuum booster. T ZR A2 L& M. & FRALAITR 26l 5 5 G FH 5 25 Bh ) 2R 223 E — 2 B & FLAT L
(4) Brushless AC generator. Generator without electric brush. JTCiil| 23 i#i & B, 75 ML
HLA1

(5) Permanent magnet AC generator. Rotor poles are made of permanent magnet. k% A2 it & H.

WL, FeT-WEAR R oK W ek A R A B

\ WRIST
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(1) Overview (##iA)

FilAZp AR BT REERL ﬁ?ﬁﬁ’fif”ﬁiﬁﬁm
a) b) c

Common AC Generator Integral AC Generator AC Generator with Pump

Figure 3.19
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(1) Overview (#FR)

>t

2) By structure of rectifier (%4557 )
(1) 6-tube AC Generator ( 633K HM)
(2) 8-tube AC Generator (8&EAzifiA M)
(3) 9-tube AC Generator (9% 23 & HLHL)
(4) 11-tube AC Generator (11E ik HAH)
3) By type of magnet winding earth (¥%i S HE R 57)
(1) Internal-earth AC Generator (N¥E4k% 23 & HLHL)
(2) External-earth AC Generator (YMEETIRZ A M)

Notes ({1&)

AC generators with different earth type have different regulator and wiring method. Failure
inspection method of charging system is also different. It should noticed when using, or
generator will not generate electricity and regulator will not work.

(A A FAAIE B AR, FrECH AR 88 ML TN, 5o HL R A 277 A A
A, NN TPEE, SHABNARHE, H74EA LIE)
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(1) Overview (#FR)

Positive Diode

Electric Diode

Negative Diode
Output Stud

<o
Excitation Stud

Positive
electrode plate

Statar winding
stud

Negative
electrode plate

Structure of Rectifier of 11-tube AC Generator

>t

P’ (earth)

Structure of Rectifier of 8-tube AC Generator

4/13/23
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(2) Structure of Generator & EE#,25%4

1. Structure of Common AC Generator (i@ %2 7% & HALE51 )
1) Rotor (¥%7)

2) Stator (‘EF)

3) Rectifier (Eii#%)

4) End cover and brush components (i & BRI ZH 1)

Figure 3.1

\ WRIST
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e T 4
1) Rotor <§§%)(2) Structure of Generator & BB A4544

The function of rotor is generating magnetic field. ¥ 1R Ih &= £

Rotor consists of claw pole, magnetic yoke, magnet winding, slip ring, rotor spindle, etc.
AT MHE. ISR BN, RS AR

When two slip rings are energized with direct current, electric current will flow through magnet
winding. Axial magnetic flux will be produced axial magnetic flux, magnetizing one claw pole
into of N pole and the other into S pole. Six (or eight) pairs of interlinked poles will be formed.
UEWBINEA BN, EsEATHE R, FPrAanbmsa, (TR —REg i oaNg, 55—
Pt St MRS (8 \6) M B AR ES BRI -

When rotor rotates, rotating magnetic field will be formed. % 7351, AL T hefe B

E3-4

\ WRIST
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(2) Structure of Generator & EE#,25%4

2) Stator (‘ET)
The function of stator is generating

alternating current.& 7T 2 =4 22 HL
Stator core is made of insulating silicon

Connected to diode

Neutral contacts of stator
Connected to diode *

steel plates with groove in the inner circle.x
TR HNEE . EAEASHEEN T &AL

Stator winding has three groups of coils,

Stator
. Winding

D

A
. . g s . Iron Core
inlaid in groove of stator core symmetrically

Three phase winding is connected with stai
connection and delta connection. @ 540 H
—HZRHE, XARHIHNE E FRROHIREH . =4
SR E R B IAREN = AR

el

Figure 3.5

\ WERIST
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(2) Structure of Generator & EE#,25%4

3) Rectifier (ZE{iss)

The function of rectifier is changing

three-phase alternating current of

stator winding into direct current.

B S8 N T N T T vt
1) = 5 L 25 Ay T L T NN )
W Z&FE NRVRE
2 E \2
a) b)

K 3.6
Figure 3.6
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(2) Structure of Generator & EE#,25%4

4) End Cover and Brush Components (U 35 S HLl 2H44: )
End cover general has 2 parts (front end cover and back end cover), which support rotor, stator,
rectifier and brush components.iitz5 — Wk (AT SEAGH ) | BXEEL. 7. Bhidk
AN TEEREIEGEEE

Brush components consist of brush, brush holder and brush spring. As show in Figure 2-11.5,
IZHAF R LRI ZR AT R B ZH AL, W2 — 11

Function of brush is bringing power supply into magnet winding through slip ring. 2 brushes
installed in holes of brush holder keep contacting with slip rings with the pressure of spring.H.
Tl OV 2R PR B T PR | NS . I HL Rl 0 A 3 e FRU R 2R ALY, (B9 & ) 5 1R PR
Ffl

Brushes and slip rings shall be connected properly. Otherwise, generator will not generator
enough electricity because field current is too small.Fal FIIEARERILN. REF, & 02K A H
i/, FELHBENLHEA R

89
Brush \ W RIST
LG

Components SPLG X REAMB R R 2 5
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(2) Structure of Generator & EE#,25%4

Figure 3.10

\ WRIST
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(3) Other Types of AC Generators & fh % = {22 17 & FELAL

1) Brushless AC GeneratorJCRilA2 i & HA
Due to lack of brush and slip ring, poor unstable excitation, no generation of power from
generator and other failure will not be caused by wear and bad contact of brush and slip
ring. At the same time, there is no spark while working, which also reduces radio interference.
AT A FURTRITE PR, R DA A D FLUI A TR PR B PE SR A 2 A RS BRI I8 AN AR E B FEATAN & FL S
iR (Rl AR Tk, W3RN T e S T

Brushless AC Generator is divided into claw pole type, exciter type and permanent magnet

type. Fol A i A AL A TR AT T Tk i 2 = Ao

\ WIRIST
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(3) Other Types of AC Generators & fh % = {22 17 & FELAL

1) Brushless AC Generator £l 32 i & Bl
(1) Structure and Working Principle of Claw Pole Brushless AC Generator)[\Ik = LRI 227 & H,
MLEIZ5 A I AR I

As show in the figure below, magnet winding of claw pole Brushless AC Generator is static. It
is fixed on back end cover by a magnetic yoke bracket. Therefore, it doesn’t need brush. 4l

AR, TR TERZ & LR SR LR L1, E5E e MREAEFL R R AE RS B, DA, A
B

In two claw poles, only one claw pole is directly fixed on rotor spindle of motor. The other
claw pole is welded on the first claw pole with non magnetic material. When the rotor rotates,
a claw pole will make the other claw pole rotate in the stator. When direct current passes
through magnet winding, claw pole will be magnetized. Rotating magnetic field is formed.
Magnetic circuit is shown as arrow in Figure 2-23.7%TUkH, RBE— TR B 2 [E & 7F B
i L, H—)TARIN A AR SRR AT — Tk b A% hesemt, — DTkt 3 5 — Tk — & 7E E
TWNF), HhingsATE EmbEE N, TR, | SR T efeids . s aE2 — 2385k
apy
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(3) Other Types of AC Generators & fh % = {22 17 & FELAL

Armature B
Magnetic field F
Neutral N

Earth E

Structure of Claw Pole Brushless AC Generator
1 — Exterior 2 —Back bearing 3 —Hood 4 — Rectifier 5— Shell 6 — Stator 7 —Magnet yoke

8 — Connector of magnet winding 9 —Magnet winding 10 — Claw pole 11 —Front end over
12—Fan 13 —Belt wheel

\ LIRS T

EMEAERBMRRZ 3
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(3)Other Types of AC Generators EAth A H 1) 2837 & AL

(2) Features of Claw Pole Brushless AC Generator (/TR TCRIZZ A& BT )

Advantages of Claw Pole Brushless AC Generator include simple structure, convenient
maintenance, and reliable working. Generator will not generate unstably or fail to generate
electricity due to poor contact of brush and slip ring. (T FCRIZZ TR A BRI SE: EHHE
B AP . TEAISE, AR RSB RS 8 R AR B & FLE )
Disadvantage is connection difficulty between claw poles. Because gaps in magnetic circuit
increase, excitation current should be increased under the same output power of generator.

(R R TR RS 2R, AT R R BN R, A& EATUAE IR i o D3R 7 0K o i L 472 )

(62}

- £ - P
i AN g
2\\\ o 7 /8
S
) )
g _&\\ AN 4

Structure and Magnetic Circuit of Claw Pole Brushless AC Generator
1 —Rotor spindle 2 —Magnet yoke bracket 3 —End cover 4 —Claw pole

o4
WIS

5 — Stator core 6 —Non-magnetic coupling link 7 —Magnet winding \
LG EXnZREBEBMRR 2B

8 —Rotor magnet yoke
4/13/23g y
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(4) Regulatoriffigs

1. Electronic Regulatorf,F1E ¥ 25

With the development of electronic technology, at present almost all the AC generators use
electronic regulators. Its advantage include high voltage control accuracy, no spark, light
weight, small volume, long service life, high reliability, small radio frequency interference,
etc.fEEHTHEARIIL R, HERZABY L2 RHB AT B2 BEEREES,
HAF=E XML, dBAEEER. PN Fak, afEEs. BTN ER A

Electronic regulator includes transistor regulator and integrated circuit regulator.H, {783

A ERARE TR T A FI B2 R FEL I T 10 4

Transistor Regulator and Integrated Circuit Regulator
a) Transistor Regulator b) Integrated Circuit Regulator

95
\ WIS T
4/13/23
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2. Classification of Electronic Regulator w71 ¥ 25 4~ %

Electronic regulator can be divided into two kinds by type of AC generator earth.

(HL -1 8 1% Fr VR AL A A8 i & FAATLFE BR 2R B mT o3 M )

(1) Internal Earth Regulator ((NfEE:RIETT85)

Electronic regulator suitable for internal earth AC generator is called internal earth electronic
regulator.i& FH T NTE AR AZ i & FELALE FEL - A1 S8 A1 o N TR BRBLHL 1171 o

(2) External Earth Regulator (MEEELETTES)

Electronic regulator suitable for external earth AC generator is called external earth electronic
regulator.

(& A FH T OMESR B AR FA LB HL - TR 8 A0 SME SR B HL - 77 88

For transistor regulator, during use, it is best to use the regulator specified in vehicle manual.
If replaced with other types, nominal voltage, power and other required parameters shall be
same to those of the original regulator. The replaced regulator must have the same type of
earth with the original regulator. Otherwise, generator may not work normally due to blocking
of exciter circuit.(X THRAE Ay, EEMHSRESD, SIFEHPRZERABPIEE A TEE, W%
AHEMBSEA, BRSAHIE . DIREMES S T e RN, AT 80005 BT as1E
BOIEEUHIE, &0, & HEALA]RE F TRz LS AN E AN BE LEE T AR)

\ WIS
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3. Working Principle of Electronic Regulator (H. 7 Jd &3 T/EE )

1) Working Principle of External Earth Electronic Regulator(YM&&: R 7T 851 T/EER )
(1) Basic Circuit(F:AH )
Electronic regulator has many types. They have different internal circuits, but working
principle can be understood with the basic principle of basic circuit.(H. T & 788G % fi £l

2, HNEHEEE S AR, EILVEREEA] AR i TV B 5 B AR)

Electronlc Regulator SW AC Generator
| — B B R
| o VD | M\_] i
| []Rz 3 ' ¢ Y N
| F F !
| VS : : ¥ | T % [] Load
| [ SEPNCVNE B | o
| VTI | | £V e
| []Rl | | X | ]:Storage
| ' Battery

| | ZE % !

E E .
| o o |
S i L : L

\ LIRS T

A EXAMEZEEEMRRZ B
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3. Working Principle of Electronic Regulator (.75 880 T/ER )
2) Basic Circuit of Internal Earth Electronic Regulator A #&2: 8 B 11 17 a5 B 3L AN FEL 2%

In basic circuit of internal earth electronic regulator, RNP VT1 and VT2 of transistor are used.

Magnet winding of generator is connected between collector of VT2 and earth end, which is
quite different from external earth electronic regulator. Working principle and structure are
similar to those of external earth electronic regulator. P& 5 51 B, 718 7 88 5 A L B% 1 4% U2 A
BVT1. VI2RHPNPEL, & A IR SR e VT2 B8 B AR FIE kUi 2 (R, S AMEELEI IR BN
[, R LR SR PN 45 ) 55 Y kR - 0 1 e 251U

Electronic Regulator AC Generator
SW o, __ 2 AT it L
. B }
o : | 1
: : Load
| SAAA : —_
| I T % g
: IEEPLVV.V U B § : I % ” =
| ] 23
F | VN, S : | ?‘LH—:"
) .
| MA—l : Storage
| ! Battery
. |23 %
1 |
l |

- — — — — — — — — — —

98
< UEIST
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(5) Fault Detection of AC Generator =T /i & &, HL 69 3 & 440

When AC generator fails to generate electricity or fails to generate enough electricity, first we
should decide whether the failure happens in external circuit or in generator. If it is
preliminarily determined that the failure is inside generator, AC generator should be
removed from the vehicle for inspection and repairing.22ifi & ALY K LK VA &K HE & H &
AN RFRRENY, N B S Wi PR A A 7 A R AR R FRATLINER, A1 A0 B S R TR & FL N R, WA
e 2 imA& AL EHR MR, MR TR B

AC generator should be tested first. The purpose is to determine whether AC generator has
failure and where the failure occurs, in order to repair with a purpose. J&X 327 & A T
LML HESEA T HE A8 A& AL T B A A A e BB AL, DABEAR B o B
Machine test includes measurement of resistance between wiring terminals, no-load voltage
and load current test on universal engine stand, and observation of waveform output by
generator with an oscilloscope. BN MESELE 2 EBTHEIE. FHREE G LT
2 R A B R R ARG . P TR s W 5% % FELAT L i HH IR T

\ WRIST
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

1. Measurement of Resistance between Wiring Terminals
(& B34 et 2 TR) Y L FH)
(1) Measure the resistance between output terminal B+ and earth
end E of generator (shell or earth wiring terminal)
(&% FATL A S H i - B+HAIFE SRR E Z R PHAE (Fe/RBiE SR ZeAT) —
Through measurement we can decide whether rectifier of AC
generator has failure. If there is failure, the generator should be
further disassembled for detection. (i i & 7T DLAI K 22 i & AL 7
T i AR, WA TR R & AR A G — 22 A0 )
(2) Measure the resistance between F terminal of positive brush
and negative brush E of generator
(TIN5 & FELAL L Rl P2 e AT A1 61 FL I E 2 TR) T BELAED) ]
Through measurement of resistance between wiring terminals, pA
cannot decide whether the generator has failure. Bench test shall
be conducted. (LL?U‘U%%T%?%EZI‘H_J HIFEAE, DEEW &R NS .
Measurement of Resistance
BICHER, NgE TS & i) between Wiring Terminals

100
\wﬁmI

A EXAMEZEEEMRRZ B
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

2. Bench Test (Id5% & i4&)
(1) No-load Test(zs#k 525:)

No-load test is a test conducted when AC generator has no load (ho external output of
current). The purpose of no-load test is to preliminarily decide whether generator has failure.

(ZH IS B AR A BALA T EM T O M ) B A — e . 28090 0 H 1
T AIPIE R LSS A )
(2) Load Test (f#si)

Load test is a test conducted when AC generator has load (external output of current). The
purpose of no-load test is to further decide whether generator has failure.

(A HURE AT AR AL A T (AP M ) 1B 00 MRy —Mhide . ey HHE:
Bt E & AL S A )

Some failures of AC generator cannot show without current output. Therefore, if generator is

normal in no-load test, load test shall be conducted. (32 & HALHIA LEHE, 7Fi1%A B i H
TE L N 2RI R, LA SRR m A BV @i IEEER T, MEERZEIAL)

101
\ WIS
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

3. Inspection of Rotor (¥t Ht{%)

(1) Inspection of Magnet Winding (42015 )
Measurement of resistance of magnet winding with multimeter shall be up to standard
(TR E SRR, NAFSPRiE)

Resistance between each slip ring and rotor spindle should be infinite.

(BRI 5 e 13l 2 TR A BEAEAR M 12 e 55 K)

r :

Inspection of short circuit Inspection of earth of magnet winding
and open circuit of magnet winding

102
\ WERISI
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

(2) Inspection of Rotor Spindle and Slip Ring#% 1 4 Fll1& ¥ 16 &
Bending of rotor spindle will make the gap between rotor and stator
too small and cause friction or collision. If it is found that resistance
is too large or there is abnormal sound during operation of generator,
we should check whether rotor spindle bends.

AR E S i =G R 5 8 - 2 [ R BRI /N R e, & FU& AL
BFEINRH T R EE i, N &R 1R S A S

Surface of slip ring should be smooth and without erosion. The

thickness shall be greater than 1.5mm.

AR, Jokiih, JERERKF 1. bmm

(3) Inspection of Bearing i # i) 16 (%

If abnormal sound is found during operation of generator, we st

check vehicleefully whether it is caused by damage of bearing.*57

REHUERE B, (7R 2 75 AR T Inspection of Radial Run-out

Tolerance of Rotor Spindle
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

4. Inspection of Stator (& FH#{&)
(1) Inspection of open circuit and earth of stator winding (& 1520 i) & FIHE Bk il FE A6
)
(2) Inspection of short circuit of stator winding (& %54H 5 B& i RGN )

[y ]
i 5 &
N
Inspection of open circuit of stator Inspection of earth of stator
TE W 8 e o X Y TE -1 Bkl e AR A
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

5. Inspection of Rectifier(3 i 23 {5)
(1) Inspection of Common Rectifier

(i s A )
Separate lead wires of diode from other
: "~ 7] ® _©
connection. Connect two probes of > ;
pointer multimeter respectively to lead lg° 3 @8
wire and shell of diode to measure Lo \[e>
positive and reverse resistance of _ 3 _ N
diode. Positive resistance of diode shall !nspectlon of positive Inspection of positive
resistance of positive diode resistance of reverse diode

conform to the standard value. Reverse
resistance shall be above 10k Q.

(B AR E R S HAERE =, HiETHH
R R ZE 0 Al 2] ARE R 5| 25 7%
fh b, W AR RIE R S R . AR ; -
OISR REEN SN e vl = N~ S EN E Inspection of positive Inspection of reserve

10k Q PAE) resistance of negative resistance of negative diode
diode
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(5) Fault Detection of AC Generator = /7 & ¥ L a9 # 5 4N
(2) Inspection of Rectifier with Integral Structure(F{&&515) i B 7 a3 16 )
Current plate, positive and negative diode of rectifier with integral structure are welded together
and inseparable . The right figure is rectifier of AC generator of Honda Motor.(Z{k 45 ¥ i a8 1 5
Ttk IE. U ARE EERIRRETE ki, An]0fE. GEOUARHRZERRA AL B i)

In detection of positive diode, red probe of pointer multimeter shall be connected to B. Black
probe shall be connected to P1, P2, P3 and P4 in turn, which should be all conductive. Measure
after exchanging two probes. They should be all infinite. Otherwise, positive diode is damaged.
Rectifier assembly needs to be changed.

(R EARE I, RETEET T FHERAVZIEREREB, BRBMIKIEZPL. P2, P3. P4, RN FE; KM EEGH
M, #INCHTEF R, NG EZHEDIL, FHERBREE A

In detection of negative diode, black probe of pointer multimeter shall
be connected to P1, P2, P3 and P4 in turn, which should be all
conductive. Measure after exchanging two probes. They should be all
infinite. Otherwise, negative diode is damaged. Rectifier assembly
needs to be changed &l AR E G FE5 T IR B RERE, 21KE
KIk#EP1. P2, P3. P4, RN F@; ZHMEEGEN, BINATSS
K, BWAE R ARERE, 7FEREREGE .
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(5) Fault Detection of AC Generator = /7 & ¥, bLag 3 & 4

6. Inspection of Brush Components( . /il 28 {4 f 4 )
Brush and brush holder should not be damaged or cracked. Brush should move freely in
brush holder. There should be no blocking. Length of brush exposed from brush holder is
called brush length. Brush length should not exceed wear limit (1/2 of original length), or
the brush should be replaced.
(CFEL I R EEL | 2R T A B L, LRI LRI ZR PP TR B B A, NS IR ISR . FU 5 H FL
IR R B A LR RS, FRURRI AN N AR R (B AIL/2) 73 DU B 46

Pressure of brush spring shall conform to the standards, which is generally 2 ~ 3N. Press
brush into brush holder. The exposed part shall be about 2mm long. If spring pressure is
too small, it should be replaced.

(FELR B T T RLARF S ARatE, — M2~ 3N, R H il s A LRI 28 (6 2 5 HH R0 29 2mm, - 918 [ a7/
IV B )
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(6) Use and Maintenance of Charging System #%. #, 2 694{& ] = 4k 37

AC generator and regulator with simple structure are convenient to maintain. If they are
used correctly, there will be little failure and they will have long service life. If they are not
used correctly, they will be damage soon. Therefore, in use and maintenance the
following points should be paid attention to.
(A AL ST as S5 B 5, 4E4P 778, G, AR EEFw K. GEHAAN
=4, NSRPIA . BIAE A ME P R LR )
1. Negative electrode of storage battery must be connected to earth. Otherwise, electronic
components of generator or regulator may be burned.
(& AR MU AR TG TR, AREHEER . SN, =B FALE0A T4 oo i)
2. Generator should be firmly connected to storage battery. If it is suddenly disconnected,
overvoltage will damage electronic components of generator or regulator.

(KHEALS & Bt 2 R HERRE RS, WIRAARTIT, =7 R HUA L A e T 88 B 1T it)
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(6) Use and Maintenance of Charging System #%. #, 2 694{& ] = 4k 37

3. During operation of generator, generator cannot be inspected with fire test. Otherwise,

rectifier diode may be burned.

REAPIBFN, AREAIARTERELBEIEERHE, SNSEAER RE)

4. Once failure of AC generator or regulator is found, they shall be inspected and repaired
immediately to eliminate malfunction timely. Otherwise, greater failure or power lack of
battery will be caused, so that vehicle can't run.

(— H R IR A BB T8 e, NOZRIRGE, MIHRER R, 7505 5] E R R
7, BEERARETTE)
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(6) Use and Maintenance of Charging System #%, % 2 #94& JF F= 4t 37

5. When choosing regulator for AC generator, voltage level of AC generator must be same to
that of regulator. Earth type of AC generator must be same to that of regulator. Power of
regulator shall be no less than power of generator. Otherwise, the system can not work
normally.

CRAZ A& FAMLECH AT 8N, 28T & FATLAY B S5 R 0 55 1 717 e FEL R S AR R, A8 iR FLAT LR 45
PR BN 5 T s SR 2R B R, AT SRR AT/ NT RENEIER, SN RGAREIER L
{E)

6. Circuit must be connected correctly. Currently different vehicles have different installation
position of regulator and wiring method. Therefore, special attention has to be paid while
wiring.

(BREERAER, BRI MR as i 22 RN E S AR 7T S AR, iR e B4 R
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(6) Use and Maintenance of Charging System #%, % 2 #94& JF F= 4t 37

7. Regulator must be controlled by ignition switch. When generator stops turning, ignition
switch shall be opened. Otherwise, magnetic circuit of generator will always be
connected. Magnetic coil will be burned, and power lack of storage battery will be
caused.

(AT 8RN Z UK I A5, RENUE IR sh N, NORE UK IF OG5 =% AL G 37
B TEERE, MR ZE, 1 HS5] & i )

8. When failure is found and generator or regulator has to be removed from vehicle for
inspection, ignition switch and all electrical equipments shall be closed first. Cables on
negative electrode of storage battery shall be removed. And then wiring connectors on
generator shall be removed.

(B LR BT 8 A SRR EMNE B RGBT, &Je el mdO0t Rk —DJ H IR,
MR RS2, FREIR RN ERSEEEL)
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(6) Use and Maintenance of Charging System %, # 2 694 JF = 2k 37

Maintenance of Charging System (3¢ B & H4E4)
1.Check drive belt of generator

(K & &% A BK ) 52T

2.Check connection of wires

(Fo &-F LA HHR)

3.Check whether there is noise during operation

(R iz Fe I3 Tl )

4.Check whether generator generates electricity normally

(& & AR S IEH & H)

5.Check whether storage battery is overcharged

(REEHEMESAILTHIR)
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(1) Starting Principle of Engine % sh/l#t ) H H

To make the engine change from static to working state, bent axle of engine must use rotated
with external force, so that air cylinder will absorb (or form) flammable gas mixture, burn and
expand. Working cycle will be conducted automatically. Under the action of external force,
bent axle begins to turn. Engine starts idle running automatically. This process is called
starting of engine. B & SHLH & (LIRSS R TR, WA INI RS RSP HhH, (E=SELA
A (BUER) AR & SR IZAK,  TAEERA RE B shitt 7. HEBZESN IR NI sh 2 & sh ot
i H MR EEERN Ed R, MRS S

Engine has many starting methods. Commonly used motor starting of automobile engine
uses motor as mechanical power. When gear on motor shaft and gear ring around flywheel of
engine engage with each other, motive power will be delivered to flywheel and bent axle to
make them rotate. Motor itself uses storage battery as energy. At present, most automobile
engines use motor to start. X SIS /TERZ , 1SZEKSALE H N RSLE s ZH B sIEN
VBT, SREESH B RS 2o CRE SR E S AR, sh7tE2] e, (82
. HEINIAS X HERIMIE AR . HETHKR 2 BI5E L SLER A Bl s)
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(2) Composition of StarteriZ /14514
Composition of Starter
Starter generally consists of 3 parts. (FZFH—MH=Z0HAK)
1. The function of DC series motor is to produce torque.

(Ef Gl HAERE L)

2. The function of transmission mechanism (or engaging mechanism) is to make gear
driving of starter and ring gear of flywheel engage with each other and deliver torque of
starter to bent axle of engine when the engine starts; make driving gear slip and gear ring

of flywheel automatically disconnect after the engine starts.
(s (ERRIGEHI) . HAERR: ERSVESNN, (EESPIRshR A NI,
R shAl e aa & shALt; e RS shia. (EKshti s TS R R B shligr)
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(2) Composition of StarteriZ /14514

Composition of Starter (FLFHZ51))

3. Control device (switch) is used to connect and clear the circuit between starter and storage
battery. Some vehicles also have access and screening function of additional resistance of
ignition coil. =3 & (RIHFC) . FREEEM VIR 0115 & it Z [ Eg . AR E R, KA
A2 AN KRR R m K e B BN e BRI

Function of Starter GEZIHLHITIHE )

Function of starter is to deliver the electric energy of storage battery into mechanical

energy with starter, and start the engine through transmission mechanism.

GESNVIRITIRE: FIRE SR & A R REF SO IEE, FEE G IR & SiliEFeEs) )

118
\ WIS T

EMEAERBMRRZ 3

4/13/23

S



(2) Composit;i)mr; of Starterf #1451

—— —

| —3Eshik 0 ) —d, BT £ 3 —H A5 4 —¥Z 5%
5, 11 —iFshdhARK 6 — ) HiI5E T —ABHRBELE 8 —ikBh i
0 — Sk L4 10 — v, 4% 12 —#54% 3L 8 13 —43Ak F

14 —28 409 R R 15 —RREE 16 —3HB4RERE 17 —EAR
1-moving core 2-electromagnetic switch 3-return spring 4-spiral groove
5,11-sliding bearing 6-pinion check ring 7-overruning coupler 8-auxillary spring
9-exciting winding 10-armature 12-insulation ring 13-contact disc
14-insulating vehiclebon brush holder 15- vehiclebon brush spring 16- vehiclebon brush holder
connected to earth 17- vehiclebon brush
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1. DC Motor (Seriés) ﬁ‘}ﬁ%%ﬁﬁm (% X)

1) Structure of DC Motor ( EiRHIHLAIE)
DC motor consists of armature, pole, shell, brush,
brush holder, etc. (  ELHAAHLIAM. Hllk. 51 2 3
7%, HRIS RIS ) = B
(1) Armature Assembly (HLHXEA) |

The armature is used to produce electromagnetic mﬂ:

|+

torque. It consists of core, armature winding,

armature shaft and commutator. Armature core is I \L \\

made up with many pieces of insulating silicon

sheets. Armature winding is made of thick and flat - B e
. ) - 1- B iR, 2B REE Dy otk 4 —BmaER
copper wires with wave winding method. Copper SN
sheets of commutator are thick. Adjacent copper =i
sheets are insulated with mica sheets. (ELH%F K™ Figure 4-6 Armature
" — N o 1- armature shaft 2-armature core 3-
éEEEEZZ%%E, [:«EE%%'U\ Eﬁﬂzgﬁéﬁ\ %*B?Hﬂ&?ﬁ%ﬁla‘%?ﬁ armature winding 4-commutator

. FRKEED 5 P AR L S MR B AR 28]
ST R AR HEL ) 22 FE i 0 e T s 300 1 2 5 P 4T e %
2, LR 2 B i 4%) 1 —HF 2- =bEf Figure 4-7 Commutator

1-copper sheet 2-mica sheet
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1. DC Motor (Series) #ZAw#M (B X)

(2) Magnetic Pole (7#tk)
Magnetic pole consists of core and armature winding. Its function is to produce magnetic
field in motor. Pole core is generally made of low vehiclebon steel, and fixed on shell of
motor with screws. There are generally 4 poles. 4 exciting windings form two pairs of
opposite poles. Common exciting winding is generally installed in series with armature
winding in the circuit. Therefore, it is called series DC motor.

(Rt R DD EE SR B R, HAR R E VL =AY, WAk O — R AR A, IF
IR [ B AR AR B MR — 24, B4 EIESETE AT AR, PR, H
DL SR 2 — i S PR G 2H ER BRTE LR Y, bR o B U E R L sh AL )
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1. DC Motor (Series) #ZAw#M (B X)

(3) Brush and Brush Holder ( E,jiil Al Ll 28 )
Function of brush and brush holder is to bring current into armature and make armature
continuous rotate. Brush is generally suppressed with copper and graphite, which can
reduce resistance and increase abrasion resistance. Brush is installed on brush holder,
suppressed tightly on commutator with spring pressure, and connected to the shell to
form circuit earth, which is called earth brush. It is connected to exciting winding and
armature winding, and insulated with shell, which is called insulation brush.

(Rl 5 PR T 2R RV R L S I N, BRI = AR i S Bl o R — s FH AR 2 TR i T B
AMTRV N PN G . R AR R ZE A, fF S ST R fE R mds L. SN E R
B AL, FRONTERRER], SIS AN ARG E, SR, ROy S ] )
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1. DC Motor (Series) #ZAw#M (B X)

(4) Shell (4p5%)
Shell is made of low vehiclebon steel coil or cast iron. Working time of starter is very
short, so sliding bearing is usually used. Because armature of reduction starter has

high rotate speed, armature uses rolling bearing.
(W RER NG TR, BB G M. AL TIER AR, ArPA—8CR A shHl
Ao 0 EESIATL T A B R AR S, FEAK T K U 2R P VR B )
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2. Transmission Mechanism of Starter GEE STV IAZ ZhA 188 )

Transmission mechanism of starter is actually a one-way clutch. The function of one-way
clutch is one-way delivery of torque, which means torque of starter is delivered to bent
axle of engine when the engine starts. After the engine starts, it can automatically slip.
Ring gear of flywheel will not make armature of starter rotate to prevent damages to
starter.

GESILREZ I SLbr B2 — T mE&as. RREGSAEH R mE SR, REs%sh
VIR SRR R A s R AL, MmARSNES G, EXREEZNTHE, A 5T 5)
LA ER:, AR shAL)

One-way clutch includes roller type, friction plate type, spring type, ratchet type, etc.
Among them, one-way clutch of friction plate type is usually used in high-power starter.

(RrEGasA R, BEERA. #ENX, BRAEAREN, Hr, EgEFXNRAEE6S
Z T RIFRESL)
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2. Transmission Mechanism of Starter (FZI#LHI1Z shH 18 )

1) Roller Type One-way Clutch(AH B E &43)
Make use of wedging and relaxing in wedge slot
between 2 parts with roller. Realize delivery and slip
of torque with roller.(FI| FRAEZEW D214 2 [RIF LT RE
B EMITBOATER], i R AL SE B AR AL S AT 1)

2) Friction Plate Type One-way Clutch

(B R R A E 4

Make use of contact and separation of active friction ,
2

plate and passive friction plate related to 2 parts

friction plate.
(R 43 391 55 S 22400 S Bk 1 = 3 R4 Rl 3 BB 48 - 2 ]
AR o e, B R A SE I T E AR A T TR )

M-8  MEXMANN
3) Spring Type One-way Clutch(Z X B A E 5 5%) D FHEmA, b BEEL: o MR

Make use of thickness change of torque spring E#UEDER: 2-SER. 3-RER; +-BT; S-HE: o-LREMW, 7-RAE
related to 2 parts. Realize delivery and slip of torque
with torque spring .(FIF 5 W22 4E S B6 (R HL ) 388 (0
AR L, @i R S AR A B AT TR )

Figure 4-8 Roller Clutch Mechanism
Start engagement b) break away from engagement c) profile chart

1-driving gear of starter 2-outer race 3-inner race 4-roller 5-plunger 6-
spline sleeve 7-gear ring of flywheel
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3. Control Device of Starter(2 sh#/1H I ]2 &)

Control device usually consists of master switch, shifting fork, switching element, return
spring, etc. (= H S B @ T HFIF 6. h X BRI oo B E A )
Connection or disconnection of main circuit of starter is controlled by master switch through
switching element and return spring. One-way clutch is controlled by shifting fork. gearshift
fork to make driving gear enter and exit engagement with flywheel.
CEE BRI T MBI E, M IR, RS R A @E MW, MHRY, SR EEE
ar, (EIKEh AR gE AFIR 5 RN &
1) Control Principle (il 5 )

(1) The principle of engagement before connection ( “JGl& fGHEE” BRI

(2) The principle of high starting rotate speed ( “=# a5 JFMI)

(3) After disconnection of main circuit, driving gear can quickly demesh.

(VI FHLER e, K 500 50 BRI 5 Ik
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3. Control Device of Starter(2 sh#/1H I ]2 &)
2) Structure and Principle (%2 Fll 5 F)

Control device is divided into mechanical 1z

type and electromagnetic type.({Zl| 3£ & 77
AT R P =X R A 28 5)

(1) Mechanical control device

(WL A ) 2 )

(2) Electromagnetic control device

(AR A= B )
Electromagnetic control mechanism of

starter mainly consists of sucking coil, B d4-10 EHNEEBAILE CHE

: : L 1 SEBEER; 2 BVl 3-BaNEAmERE, 1 B 5o
holding coil, driving lever, starter switchs)wm.: ¢ -tsesem, 7 -si5; s -SRI o bt 10 -wHBUIE
FE: 1T -BEIITG: 12 -ESREFUL; 13- EIHBERIE

contact, etc.

(iitﬂij]*ﬂ& EEE%T;&?}M‘[M@EE% EEI ﬂ&% I ?j N {%%: o Figure 4-10 Circuit Diagram of Electromagnetic Control Mechanism of

: - £ S A5 40 BB Starter1-starting relay 2-starter 3-wiring terminal of storage battery on
A E’;IXE)WFIH A ’tﬂzj}ﬂ:%ﬁ(ﬁm}ﬂ"_f’ﬂﬁ) starter 4-contact piece 5-sucking coil 6-holding coil 7-iron core 8-driving

lever 9-small gear 10-wiring terminal of motor 11-starting switch 12-starting
relay contact 13-starting relay coill
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(3) Inspection, Test and Maintenance of Starter
(ESNVLREAE . 08 S 4EH)

3. Use and Maintenance of Starter(& sh#/1{# H 5 4:)

1) Each starting time of starter shall not exceed 10s. The second starting shall be made after
1min, so that storage battery can recover. Three consecutive starting shall be made after
2min on the basis of inspection and troubleshooting.

(VKRS AT 10s, FRESNNE K Inin, F&EEMEIKRE. WERESH =Kk
3, NPERS S HFER AR ARl B ER2min DS 2E1T)
2) Heat preservation measures shall be taken for storage battery while starting in winder or
under low temperature.
(TEAZFRIREOL MRS, MO & LIt R B AR TR 15 i)
3) After the engine starts, starter control circuit must be cut off immediately to stop starter.

(REWEzh)a, ANLRIVIME S S e, R sIE 1 TIE)
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(3) Failure Diagnosis and Inspection of Starting System

(L 3l 2R AR I2 I K A )

Case 1 Starter doesn’t turn ({1 &IV AFE)
1. Failure Symptom and Failure Cause (#{[EIZ 5K )
While starting, starter doesn’t turn. Possible failures include:
RSN, ESIAFES), FTRESEELT)
(1) Power failure(H.J5 &%)
Serious power lack, vulcanization on plate, or short circuit of storage battery. Pole of storage
battery doesn’t contact well with cable clamp. Wire connection of starting circuit becomes

loosen, which causes poor contact.
(B )™ B L B AR AL . REBR S, & HARAE 54 Je A R, &g R &g AR S i A REF)
(2) Starter failure(F3hH1H )

Commutator and brush doesn’t contact well. Exciting winding or the armature winding has
open circuit or short circuit. Insulation brush is connected to earth. Electromagnetic switch
coil has open circuit, short circuit, earth connection or erosion of contacts, etc.

(e as 5 RIEEREA R, BlE S H UK S A Wi eliR s, i mifa sk, I B . ko
B TEER AU U )
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(3) Failure Diagnosis and Inspection of Starting System
() 24 BB T2 7 B ke
Case 1 Starter doesn’t turn
1. Failure Symptom and Failure Cause (#{[&Fl% 5 fEFHRA)
(3) Starter relay failure(j& 3 4% H, 83 /&)
Coil of starter relay has open circuit, short circuit, earth connection or erosion of contacts.
(BN Ak g 2R T i% . MBS . FeEkal il S A R)
(4) Ignition switch failure(s{ X F ik &)
Poor wiring or internal poor contact of ignition switch(5 X B &R s 5 N EM A R)
(5) Circuit failure of starting system({& 3/ 2 £ & [%)
Starting circuit has open circuit, poor wiring or loosing.

(EshZps AR . SFEEMA RaUMEE)
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2. Failure Diagnosis Method(ii}[&i2 k7 7712
(1)Check power(f: & H.J§)

Sound the horn or open headlight. If sound of horn is small or hoarse and light is darker than
usual, it shows power has problems.
PRI\ T RAT, A SRR /N, KTO'6 EE ISR R, i B RS m]50)
(2)Check starter(f 2 #2 51/1)

Make wiring terminal connected to storage batteries and conducting plate of motor on
electromagnetic switch of starter short circuit with screw driver. If starter doesn’t turn, it shows
motor has problems. Starter should be overhauled.(H & ¥ hH1 R ITF 5¢_F%EEE st R HL5)
VISR Bt R, WERESIAY:, WA Z NS A SR, NArashil)
(3)Check electromagnetic switch (2 FIE T %)

Make wiring terminal connected to wiring terminal of starter relay and storage batteries on
electromagnetic switch short circuit with screw driver. If starter doesn’t turn, it shows
electromagnetic switch of starter has problems. Electromagnetic switch should be
overhauled. (F& R LI OC B HEE Sh 4k fi S B St 5 i R it R e i 1, &S
¥, WISV A S, N Ao T %)
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2. Failure Diagnosis Method (i[&i2 k7 /5 15 4%)

(4)Check starter relay (#2525 4k .25

Make wiring terminals of battery and starter on starter relay short circuit with screw driver. If
starter turns, it shows starter relay has problems. Otherwise, further inspection should be
conducted.(FHE R4k fds L) “H™ Al " MRS, GEPIFs), NHHES)
AR RN . SN AR N — )

(5)Check ignition switch and circuit(i 2 & K I 3 J 2k %)

Directly connect battery of starter relay and ignition switch with wires. If starter can operate
normally, it shows starter relay or ignition switch has failure. They can be inspected.
(Re&cshak e “Hh” 5Ot H SEEEME, GEshVIREER iz, WEIHHEEEE s MRS 2
FOKTITFRH I Zeigrr, Al HEITHR(Z)
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Case 2 Poor starting of starter(Z#12 &EzIHIELs1 T S])

1. Failure Symptom and Failure Cause({# & 5 5 i[5 &)

While starting, rotate speed of starter is obviously low or it even stops. Possible failures
include:(i23 I, ENFHH BIRILE 2 T2, "RERIHfER)

(1)Power failure(HLi5 #f)

Power lack of storage batteries, vulcanization and short circuit on plate, poor contact of
starting power wiring, etc.(& Hith 5 H BRI (L FEES, Ea RS S E R EA RE)

(2)Starter failure(2 I H1i &)

Poor contact between commutator and brush, poor contact between contact disc and
contacts of electromagnetic switch, local short circuit of motor exciting winding or armature
winding, etc.

(i e SRR R, B OCEM A M iz A R, s s sl iX SR H G R a5
2. Failure Diagnosis Method(#[&i2 i /7 12)
If starter operates weakly, starter power should be checked first. If starter power doesn’t have
problem, starter should be overhauled. First contact of electromagnetic switch contact disc,
commutator and brush. And then check exciting winding and armature winding.
(I sYaFE L)), B EESVIRIE, WRERIFEhE, WNSRREESL, &t
MEFF ISR AL . e 5 i Bl I 00, HAR At S U SR B AT F X SR 2H)
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Case 3 Idling of starter &2 5112555

1. Failure Symptom and Failure Cause (& % 5 #EHK)

After starting switch is on, only starter rapidly rotates and bent axle of engine doesn’t turn. Such symptom
shows starter circuit is unblocked. Transmission device of starter or gear ring of flywheel have failure.
(FEmE s e, RAENE e ML il A s . X AER R AT ST HL gy, SR T s L %
B KA B FFAL)

2. Failure Diagnosis Method (i [& 12 i 7771%)

(1) If there is crash of gear during idling of starter, it shows gear ring tooth of flywheel or small gear tooth
of starter are badly worn or damaged, causing incorrect engagement. (& 7ERL FH 2 F5  [6] IN (EA th e i &
i, ISR RAE 15 B o U B sh AT NA R S IR PE 0™ B B CLA0R, B AREIE Mt &

(2) Failures of starter transmission device include one-way engage switch spring damage, serious wear
of roller of one-way engage switch, and corrosion of spline groove of one-way engage switch sleeve. These
failures will stop normal movement of small gear, so that it cannot be engage with gear ring of flywheel.
(EFVERES RS : RAKEaRHERIN; REWKESR TEDE; BANESaEENREETEM, XSk
IR NERIIEER S, EAARES et BIE & 5F)

(3) Some starter transmission devices use level-1 planet gear reducing device, which compact structure,
large transmission ratio and high efficiency. But in use it is often burned or blocked due to excessive load.
Some use friction plate clutch. If pressure spring is damaged, spline is blocked due to corrosion or friction
plate clutch slides, idling of starter can also be caused.

(RSN E R E R — AT E N R R E, HEWERE, Zatik, 3. EEHPE S H I ER S Kk
R ARRAEREFAEGES, 6EXMERIA, HRFEH-HNERE G ST, WEEiENi=T)
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Circuit Diagram and Failure Analysis Methods of Engineering Machinery
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Lighting and Auxiliary Equipments (1881 M 5 Bh %)
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Lighting and Auxiliary Equipments (&0 f 4% %)

Preheat Indicator QOil Pressure Alarm Lamp Charging Indicator Power off Indicator Emergency Steering
Indicator

THBRT HMEIRET  FRERN FOURRRT RaRfAERT
/ /

/ \ 7

\\
WO B ] 9P
® @ =0 @ <

\

Parking Braking Indicator Brakinglj_ Low Pressure Alarm p;qiance Light Indicator Control Unit Working Fuel Colating Indicator
amp Indicator
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\ WIS

4/13/23 PLG X REMB MR L 8

)



https://truckmanual shub.com/

Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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Lighting and Auxiliary Equipments(F&HH & ffiB11% %)
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(1) Lighting Equipments (B2EF1%%%)

vehicle lighting is necessary lighting equipment in driving and work at night of vehicles. In
order to improve speed and ensure the safety in driving and work at night, the vehicle is
equipped with various lighting equipments. vehicle lighting can generally be divided into
external lighting device and internal lighting device by installation position and use.

(AT B ZE MR T30 A TR R DH RIS, N 1 IR & T B EE A SRR (A f T ZE AR Y 22
&, F REAZMIRIERE . RERAIREZREVENHEAR, —8a2h: JMTRIARE. N
HRRER E)
Headlight should have anti-dazzling device to prevent accidents due to dazzling of other

drivers in work at night or vehicle meeting.

(RTRATR. B PZ E R E, PAREE ARl =20, X520 b1 H iE i & 2E S50

\ WIS

SPDLG X T ZRE MR 28

4/13/23



(1)

Lighting Equipment&<(IBBI% %)

External Lighting (%M&BH) Internal Lighting (AHREHH)
Type (#5) : Gauge Baggage
Headlight Foglight Llcelnasrﬁ plate Toplight lamp compartment
(RTHRXT) (F4T) (BERALT) (THAT) SE= lamp
& K1) (FFEERAT)
White Yellow or white
hFeature; I:)l\!otrmally onoI Single cathode White . Whlltle Nx\:‘mfjl White
w ?5‘:‘1’)’%;#‘9 IS alf‘cﬁ a(nEl Normally on Normally on o?%aﬁ’\j!‘“on ( Elé Normally on
s | pear ght (Eeamaar | (AaR SR Iy (FIHF)
m\) é%%@ﬁ%ﬁi /&,—%% ) ’)Tu’) o
Ensure effective
Provide lighting and Used for l_J:fec:'_Lc:'r I.Uf::% fo(';f Used for
security for provide signal lighting of IiI htinI at IgauI egat lighting of
Uge safe drivi)rII (K when it is wet, [ license plate at gni h% 9 night baggage at
(&) 5 Hﬂ%g/—i snowy or foggy | rear of vehicle 9 e gn | night (FHF®%
=7 ')_lﬁ‘ﬁ 17 ST iF ()Eﬁa:ﬁaﬁ“/:i ‘Sﬁﬁ:‘F‘QR’ﬁ: (JEFH\%ZIEH Eﬂéﬂy/“ﬁ% ]
kg ) | (EEAR FEUTIVE | smre ot | s (yng | T SR
A X%E;%El)ﬁ%%#@ FREREAE ) ) IR ) NP RERH )
=
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Except lighting, there are light signals to indicate other vehicles or pedestrians on the vehicle. These lights are called
signal lamp.

( Hlas ERRIGBAATAN, 8B H PMER B e T ARIKTDEE SHrid, XEATHARONEST)

Signal lamp is also divided into external signal lamp and internal signal lamp. External signal lamp refers to turning
indicator, brake light, taillight, width lamp, and reversing lamp. Internal signal lamp refers to indicators of dashboard,
mainly including steering, oil pressure, charging, braking, closing hint and other meter lamps. See the table below for
features and use of signal lamps.

(FESITWA AIMESITRNESAT, IMS SRR ATERAT . BT BAT. mOEAT. BIZEAT, AESATZIRMERRTERLT, £
EARER. AES . . B8 G REOGERIE R AT . 2 PME SATHIRS RO & W R ER)
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See the table below for features and use of signal lamps.

(BMESATHIRF RO A& W R ER)

SPDLG X T ZRE MR 28

External signal lamp (JMz54T) Internal S|gr}aTI)Iamp (&S
Type i
(Fhzk) Stleerlng Width Parking Brake liaht Reversing Turning Other
(gg?b_ lamp light (/£ (ﬁ%ﬂi‘jjﬂg) lamp ({#]% | indicator (%% |indicators (H
fO | OREAT) | #AT) 1T) FIEAT ) BT
Features White or | White or Red i
when Amber yellow red Normally White .

. Shine Normally . . White
working It tel Normally | Normally on White Shining Normallv on
(Tergpe| 2228y | on (H8k |on (Fa | (LI o e | (&) s

) (f}fﬁfj@_@gé&é& gy 4T o =) (HEH (HEER
VA=A M ZLE =
e ) .
Inform Indicate | Indicate Inform .
passers-by that has passers-by Tell driver
or other Mark vehicle slowed or other driving Tell driver
Use vehicles vehicle has down or vehicles direction of status of
(FIi&) about width (#x stooped | will sto about vehicle vehicle (#&m~
turning (5 | SIRFERE (,m—g%ﬁ (%%ZTTE?EZ reserving | ($&n 28014 | Z5 5 FHITR
B NE A | R ) Al | meniamre | CEEIBEA | BIEITTALS o)
EOfs | HERHESE | &
R ai | stk | A
) ) KE%E )
A WFRIST
4113123
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(3) Electric Horn (EEED\)

Currently most loaders use electric horn, which is mainly used for warning of pedestrians
and other vehicles to attract attention and ensure safety. ( B RifraE# i1 F 28 F w2 4 H,
WO\, FEHTESITAMEMER, DElEEE, RIHTEZS)

Electric horn can be divided into spiral, cylinder and basin by appearance; high pitch and
low pitch by audio frequency; single wire system and double wire system by wring
method. (HBIIIIMNEGBIEE . BE. B 27 WEEeENREZ2r; HELITAGH8
LR AN el 2 97 )

Electric horn makes metal film vibrate and produce sound with electromagnetic force. With
agreeable voice, it is widely used in various automobiles and engineering machinery. (&
WA R E S B p ks A, HEghiE, 26 T2 28R R A AR
)

Electric horn can be divided into common electric horn and electronic horn by existence of
contacts. Common electric horn controls vibration of magnetic coil incentive film and
produce sound with connection and disconnection of contacts. Electronic horn doesn’t
have contacts. It produces sound with incentive film in transistor circuit. (B, U\i%& Ffif
S AT 53 O TR R B~ LTI TN o 5 e, I T 3 B S A T P S R B O, o) P i 25 P U B
FIRBN AT L AR e S, B2 A A F SRR R 30 7 A B e Y )
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(3) Electric Horn (EEI\)

In small and medium-sized vehicles, due to the limit of installation position, spiral electric
horn is mostly used. Basin electric horn has small size, light weight, good directing and
small noise. Small sound of basin electric horn is even better. Without trumpet projector, it
still can have large sound. Due to these advantages, it is also widely used currently in
engineering machinery.

(ZEF/NRRZE B, BT 2N BRI, 2 RABEEMmE . ZEamnEgERFRNER
BRAR M I RS /NI IR R A ROR I 2, PEE A E RSO, (hEE & BRI, 55
Tt HETE TARA U _ERAERI 2N )

/1

/a 3¢
— () 32

4] ;,i

=X m 3
§ ““_“)/‘—i
4
N ce |

A WFRIST
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(4) Alarm Lamp and Alarm Switch (3RZATHIRZEHA

Alarm lamp is usually installed
on dashboard in cab. Its power
is 1 ~ 3W. There is light filter in
front of the bulb, so that the light
bulb is yellow or red. Light filter
is often marked with graphic
symbols to show its functions.
See their meanings in figure, At
present LED gradually replaces
common light bulb. (3RZEATHEE
RIEB W ENERR E, RN
~3W. EXTIRTA IR A, PAEAT
WA L. BCR EFEZIAHE
ErET, Lhz?ﬁlbﬁa, Ha
l HATREELEDE M, &L HUE

TR E )
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1. Oil Pressure Alarm (#;HAE/RZ)
Pressure Alarm: Whether oil pressure is normal directly Influences on performance and work
reliability of vehicles. So, many vehicles are equipped with oil pressure alarm lamp. Spring
oil pressure alarm lamp switch and film oil pressure alarm lamp switch are shown in the
figure. When ignition switch is on but the engine has not started, hydraulic switch is
connected and alarm lamp will be on. After the engine starts, pressure of main oil gallery will
increase, contact of switch will be disconnected, and alarm lamp will be off. It shows that
lubrication system works normally. If oil gallery is blocked or leaked during operation, which
makes oil pressure below a certain value, switch will be connected and alarm lamp will be on
to remind the driver to stop immediately for repairing. In addition, some vehicles have low
pressure and high pressure. When oil pressure is below low pressure or above high
pressure, low-pressure normally-off switch or high-pressure normally-on switch will be
connected and alarm lamp will be on. i EHREXTHIMEIHIIER 5&, BRI ERAEHMERE
S5 TAERy RIS, RIS EWIZE Tl EIRELT. B For, s s Al R E KT H SRR A =0
WEARET G FTH RO LR VLM ARE SN N, Tl O RGBS, IEAT . Rl
shla, FMnEETHGE, JPOCH Rl IT, IELTEK, RAEERG LEEE. MRS,
E I MR EN, EEVI DR TRE e, ek, BT AR, URERZ
FONLRMEZE B, B, BNEMIRAERE. ®ENDNEIME, SRR THREESS T EEE
I, AR I AT I eliE s P oCm, mm i EAT
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1. Oil Pressure Alarm (Fl;HETIRE)
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2. Coolant temperature Alarm ({&AIIKIRE R )

The function of coolant temperature alarm lamp is that the alarm lamp will be automatically
on to alarm when coolant temperature rises to a certain limit. The circuit diagram is shown in
Figure 5.37. Bar bimetallic strip is installed in enclosed tubular of sensor. Its free end is
welded with movable contacts, which are connected to earth directly. When the temperature
rises to limit value, due to different expansion coefficient of bimetallic strip, it bends to
stationary contacts. Once the two contacts contact with each other, alarm lamp circuit will be
connected. Red alarm light will be on. Loaders generally display with instrument.

(RHRIRERETEA 2SR ARRE S 2 —CRER, IRETHI AR, Drnii®E. HAEE
WMEDS. 3T . TEERSNENEENREEZIENESRE ., HAHREE ML, MmErh S EEE
B, BIREFSEREEN, HTFNEERF KRR, mEr ST s, — Bl S,
[ERE R TS, AaRELT SR BEV—BRANEERET)

1 2 3
/
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3. Reversing Switch and Back-Up Buzzer({f|ZEF < EIZE1&1523)

When the vehicle reserves, to warn pedestrians and vehicles, vehicle drivers behind the vehicle, reversing light,
back-up buzzer or voice reversing alarm device is installed at the rear of vehicle. They are automatically
controlled by reversing switch on the transmission. (ZEHEIZEN, I TEEEFRITANER S 5, EEWRH
JEEREARAEIZELT . FIEEISSEUES BRI EIRERE, (MATESh R A BB ¢ shixl)

When the gear lever is moved to reverse gear, reversing light, back-up buzzer or voice reversing alarm device will
be connected to the power. Reversing light will give off flashing signal. Buzzer will continuously call. Voice
reversing alarm device will send out alarm prompt. (YOS HAFTFHR BB, FIZEAT. BIZE S 28 el 5 FZE R
aeH SR RE, (ERIZEATRHNIKES . B4R HIreeng il s, EEBEmRERLHErRS)

Back-up buzzer is a audible device producing sound intermittently. Its voice part is equipped with a electric horn
with small power. A switch circuit consisting of an astable circuit and an inverter controls the circuit. ({2Z=1 1558
T MIEECR F R R E, HARRRHEH R — R IR N R, 6 R E — D B AR S R AR A 4
HREH T IS FLE )
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(5) Traditional Instrumentgpg”(lf%z% L)@(%)

1. Oil Pressure Gauge (#1ifE15%)

Function: Oil pressure gauge is used to detect and display oil pressure of main oil gallery of
engine, in order to prevent major faults of cylinder bore scuffing and burning due to lack of
oil. (fEH: #7732 F SRAG AT R & shATL T iE ALl B TR0, AR R SRAT LI i i& piehi
il bR ELHYEE K E &R A )

Composition: It consists of oil pressure sensor and oil pressure indicator.

(EHAR: & B0 AR AR FIA L 1487 R MR o 2H A

Classification: Oil pressure indicator can be divided into electrothermic type,

electromagnetic type and spring type.

(5338 MLl AT R A o A B ARG FELRE O 58 2 S = Fif)
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(5) Traditional Instrumentgpg”(lf%z% L)@(%)

1. Oil Pressure Gauge (#1ifE15%)

Oil pressure sensor can be divided into bimetallic strip type and variable resistance type.
Electrothermic oil pressure indicator with bimetallic strip oil pressure sensor or
electromagnetic oil pressure indicator with variable resistance oil pressure sensor are

commonly used.
(AL ) £ s n] 0 R X e e UM Al 22 FL R U . 5 2 R LT R ) F8 7 SR RO & A
AL s ) % SRt R R B UV Lt s D) a7 e i ] 7% Fi P = CAT LT P ) A2 T )

1) Electrothermic oil pressure indicator and bimetallic strip oil pressure sensor

CERLRAGUALIH 7] 2R 5 R GULi E T) f2 ias )

2) Electromagnetic oil pressure indicator and variable resistance oil pressure sensor

(LR AL Es ) 2R 5 m] AR L B AT L Es T 42 iR )
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(5) Traditional Instruments (152 3%)

1) Electrothermic oil pressure indicator and electrothermic oil pressure sensor.
(FELRATCATLI R ) 28 55 FE AR A LT T ) % Jd )
(1) Structure (H1#))
Electrothermic oil pressure indicator is also called bimetallic strip oil pressure indicator.
Basic structure of electrothermic oil pressure indicator and electrothermic sensor are
shown in the figure.

CERLRAGUALIH ) R AN e 2Ll s 03, B 5 B RG R Bas R ARG B flos )

\ WERISIT

EMEAERBMRRZ 3
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(5) Traditional Instruments (152 3%)

2) Electromagnetic oil pressure indicator and electromagnetic oil pressure sensor
(LG ZCAT LI s ) 3R 5 FRE O LT TR T (2 Jks )
(1) Structure. Structures of electromagnetic oil pressure indicator and variable resistance oil
pressure sensor are shown in the figure.

(AR . LR O LI 7] 326 55 n] A2 R B U L i 7 % Jadie B B AR 5 A AT s )

Electrothermic oil pressure indicator is also called bimetallic strip oil pressure indicator. Basic
structure of electrothermic oil pressure indicator and electrothermic sensor are shown in the

figure. (HLAGALIHESREARNERE A A ET15E, B E ARG LSRRG UE frr )

|+
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(5) Traditional Instruments (152X )

2. Coolant Temperature Gauge (X#IKIREZ)

Function: Coolant temperature gauge is used to test and display working temperature of
coolant in engine jacket, in order to prevent overheat of engine caused by excess
temperature of coolant.

(TEFH . & AR 2R F SR AR AT s & SR B F & AR B LA, AT RS 2D iR i vy i s
RENLE )
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(5) Traditional Instruments (152X )

Classification: Coolant temperature gauge can be divided into electrothermic type,
electromagnetic type and moving-magnetic type. Coolant temperature sensor can be divided
into bimetallic strip type and thermistor type. Electrothermic coolant temperature gauge
with bimetallic strip sensor, electrothermic coolant temperature gauge with thermistor
sensor and electromagnetic coolant temperature gauge with thermistor sensor are
commonly used.

(32 BHRIREHE R R A o A, RIS =R, 1 AIRIR R R rl o W& e A =\
MR IE AR, 5 A A2 G JTR IR B fe s RN &8 FrxUZ s . AU ARIRE 8
2 B A BH A% TR AT FL A 94 AR TR 8 i 7 7 T RV FL P = 12 s =)

1) Electrothermic coolant temperature gauge and bimetallic strip sensor
(FEL R AR IR 3R 5 2 & Fr U fZ Jkas )

2) Electrothermic coolant temperature gauge and thermistor sensor
(HL RIS AR 3R 5 AR BH 202 J s )

3) Electromagnetic coolant temperature gauge and thermistor temperature sensor (H#H &

N9 FEE 2 55 AV P P G 2 A s )
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(5) Traditional Instruments (152 3%)

1) Electrothermic coolant temperature gauge and bimetallic strip sensor
(FEL R AR IR 2R 5 52 & U2 Jdes )
(1) Structure (4514)
Basic structures of electrothermic coolant temperature gauge and bimetallic strip sensor

are shown in the figure.

CHE RIS AR R 5 R 8 A A AL AR B B ARG Al B Ffr s )

il p—
+
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(5) Traditional Instruments (152 3%)

2) Electrothermic coolant temperature gauge and thermistor sensor

(FRLER IS AT 7 5 VL PE 202 J s )
(1)Structure. Basic structure is shown in the figure. Main element of thermistor sensor is

thermistor with negative temperature coefficient.

(ZEHH . HELARGERAIE . R0 PH A% Beas 1) SE BT (4 O i 8 28 RO RO R )
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(5) Traditional Instruments (152 3%)

3) Electromagnetic coolant temperature gauge and thermistor sensor

(L 203 AR RE 2R 5 AR BE UL TR )

(1)Structure. Basic structure is shown in the figure. Main element of thermistor sensor is

thermistor with negative temperature coefficient.

(2R . HLEARGER GBI s R0 PH A% Beas Y 2 BT 4 O O 28 ZOH AL B )
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(1) Overview (HEA)

In order to improve working conditions and comfort of driver, a growing number of
engineering machinery are equipped with air conditioning system. Automotive air
conditioning system generally includes cooling device, heating device and ventilation
device. Cooling device is used for air cooling and dehumidification in vehicle in hot weather.
Heating device is used for heating in vehicle and defrosting of cab windscreen in cold

weather. Ventilation device changes air to keep air in vehicle fresh and clean.

CHTEBES AR TR, ReEEEd:, Bkl i) TRENMIRE 7251
A%, FRHZHAG - MEHFEHISEE. REBEEMNEXEE., HHHeEE
HTFRBERANENSSPFEENRE. REZEBH TR ENEANMIRES
Y E NI RIGRE, @EXR SR EHTEAEES R, R ENS S, 5

=P
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4/13/23

S



https://truckmanual shub.com/

(2) Structure (45%3)

.3\
Air conditioner system consists of 1 5

compressor, condenser, low pressure \1
switch, liquid storing drying chamber, ‘4\ -
high-pressure valve, evaporator,
thermal control switch, and expansion
valve. 13
(ZEAFR G AL, ISR, (EHETF%, 2 o
TR EER . AR E. BT . s
% BRI ]U Uﬂﬂﬂ[ |

\ 10

11
W7 Ils IO
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(3) Working Principle(LZ{E/RIE)

Working process: Driven by the engine with belt, compressor

absorbs low-temperature (5 °C) and low-pressure refrigerant vapor
which gasifies due to heat absorption in the evaporator, compresses
it into high-temperature (70-80 °C) and high-pressure gas, delivers

into condenser through high-pressure pipeline, and conducts hea

exchange (release heat) with outside air. When the temperature drop: |

A

- Liquid expansion
Liquid - device

L . . . - -
to about 50 °C, it will condensate into liquid. After moisture aHeat(enter coolant e “NLiquid  Heat (discharge

impurities are removed in the liquid storage pot, it is delivered t«
expansion valve through high-pressure tube, whose throttling effec
will make high-temperature and high-pressure cooling fluid into low

temperature (about 5 °C) and low-pressure (about 0.15 Mpa) mist. T.{

R - RSB SNVIAR I, AL 2 R E m S e
w (5°C) « (REHFIRHZES, FHEZE R (70—-80°C) . SEHR~Z.
K, REEFEEEBRENZEST, HS5WMASHETHZSH (B
=), éﬁmeMEWCEﬁﬁﬁhﬁﬁm@,ﬁA%M%%%Kﬁﬁ%
FieamEEX2EKEETIRER, 5iESENRE A2 8RR
(ZJ5c)1RF‘wﬁ01mma)WJ«ﬁ

) S,

- Evaporator - Condenser -
Gas ~ /—\

Gas
- Compressor _

Low pressure S|de \I/ High pressure side
TR\ AL R 1=y Py
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(3) Working Principle( ey "

And then it is sprayed into evaporator, boiled and gasified by
absorbing heat of surrounding atmosphere, which will
decrease the temperature of ambient air. For coolant gas at

outlet of evaporator, because heat absorption temperature

rises to about 5°C, when blower blows air around t | /1\

evaporator surface, air will be delivered to cab and carriag« -y -' Liquid:‘LiqUid i

after cooling. Coolant gasified after heat absorption Heat(er}trirn??i)r'f S .\_\Lviﬂ”id Heat(diﬁ;arge
absorbed by compressor. As the above process continues :‘é:: or:; :\ﬁd&

the place around evaporator will always remain lov - ~
temperature. %\g P ?/«(\

(Mg A& e, FFRWR = SHRE MBSt EE== ©8° Z Compressor %

BRETEIT. (2% B TR A, MR s T N Hgpressresee

A, AR 2 [iod 2 2 as RN, S8 AR
B E KR WHASAHIHIL TG B EGIIRA, B iREL:
ABTHIELT, 2R a8 B IG 2 PR B IR A 1R L)
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(4) Failure Diagnosis (#X[E12/#7)

Common failures of refrigerating machinery are generally caused by electrical,
mechanical, coolant and refrigerating machine oil. Its performance includes no
refrigeration of refrigerating machinery , insufficient refrigerating output, abnormal noise,
etc. (LR ER WHFE—MRERS. . HHSFINIL AT R, ERINHNHIL R ER
AN il 1% B AN R S e o <

Case 1: No refrigeration (Z{#(1: A% )

1) Fan of evaporator doesn’t rotate due to failure of fuse, internal switch, connection, etc

(R ANIATEY:, WaERRINZZ, WA GERES)
2) Fan of evaporator rotates. Whether compressor rotates, belt is loosen, there is coolant,

pipes are blocked, etc.

(R BENIER:: EARIURTHER: . Fomfndh. AHHLT. BB hEES)

A WFRISI

SPDLG X T ZRE MR 28
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(4) Failure Diagnosis  (Z[a12H7)

Case 2: Insufficient refrigerating output (Z{12: H{EAHE)

1) Coolant flow at outlet of expansion valve decreases. Temperature is too high or pressure is
too low at high-pressure of low-pressure side of refrigerating machinery.
(RZRK B il e N, SR E = M. MR & slUs 1K)
2) Lack of coolant. (#HR/DHili&51])
3) Belt of compressor slide because it is too loosen. ([ EZHLZH T, HIITIE)

Case 3: Abnormal noise (ZEf§|3: FHEMEE)

Generally mechanical failures, such as loosening of fastener, excessive wear of moving

parts or bad lubrication.

(— BT R, AR E RS, EshfhEE R PREEE A R )

\ WIS
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(1) Power Supply (HJEER5)

1. Storage Battery (& H.ith)
20-hour discharge capacity of maintenance free storage battery is 120Ah.
(gt tr & It EL 20/ NN TR R A 2 9 120Ah )

2. Generator (&HA)

integral AC generator
(AR AL A ML)

3. Regulator (J37%78%)

PNP transistor regulator is used
(R FHPNPRY & (R T 8% )

4. Main switch (HLJEEITE)

Electromagnetic main switch

Some types are equipped with

mechanical main switch. (H.R=HIFEE %,

A LEATL A W] B B AU G RLE G )

\ WIS
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Starting switch

5T E”b%* - Connected
i BIB2|G1 |G2 | S I M
OFF ort—0 to upper
HEAT o m
ON —— o end of fuse
e = oy block
Starter relay ERBSE LR Connected
o~ to chargin
BHALE g -
: indicator |
o attor o, il Connected
orage batteries . N
- 5A — #EkdF  to stopwat
Power switch J Storage  — | Starting motor _|
Fhb = battery - .
; Generator ’

B ETF £
—~\—»—Lo|] |H—L4] U E— E rolay B
: L , . tunans (.
. i -_ - o) REM g py i I
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(2) Starting Section (3£ %;)

1. Starter (zh#l)

Series DC generator is used, whose power is above 7.5KW. So the starter has short-time
design. Each starting time shall not be too long. 10s shall not be exceeded. Interval
between two starting shall not less than 2 minute. If the vehicle cannot be started after
three starting, please start after identifying causes. (XA B ERAEN, IHZT. 5KWLA
Fo BEESIWUZFER LT, BIKESINNEAG TR, &EFAEEDI0S, WIKE S E A RE A
T8, WR=XIZEIEREES, EEHEREGHES))

2. Starting Switch. JK406C can prevent error restart. It must be opened after the vehicle is
closed by key and engine misses. Otherwise, it will be locked. Staring position cannot
obtained./53 ¢, JK406C, ARG ILIRERLIIRE, KA KRG AHEARL G H G BT, &
Mg E, TEATERS N E

3. Starter Relay (FZzh4kH.25)

JN3A-24
Power and starting system are shown as the figure below. (H.Jf N5 REGE U T EATR)

\ WIS

EMEAERBMRRZ 3
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(2)

Starting Section (FZ3) FBLET™ " L iema

Intermediate relay

To stopwat<

Generatol

. . ; toplight
Starting switch (starting P9
. chain) ERSHTEA — - -
5 T L=
EE— BBz Gl [G2 ] S [ M ¢ B L o= | 5
OFF o u 43
HEAT | of=t—o | Connected to = -
On i nia BT S XS o
START] ¢ ' L =22l control unit = 36
it 2 £ 57
=
= 38
1 -~
= 39
-
= 40
~
' = 1
1 § 42
= - a4
CM1 movomomoﬁomo |=p-’ogu%ogogoﬁogogo CHNS . O 4 : ‘E‘: 45
1 2 3458 7 8 91011 121314 |‘1’| = a
S EFEE TR NS R & |c‘>| = .
ol o~ o o | EEEREE = o — : é 48
=T
'_l-‘:}: 7B
= 77
= 78
-~ .
Starter g s To charging
, oy e CNZ20 = = ndi
AR o relay @ indicator
MW\/L%E %‘-ﬁiﬁ@ Storage N Insurance
== s battery -
. Storage battery s oo T o
Power switch —_— Insurance y - o
B E |/ - . EhbRbE | - Starting motor i
T Y I ID__’:'} [ }_\ S60p~56 56
i | | \ S0A 78 "\*l ;. _
= R i G
4/13/23 \ —— IIIII
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(3) Lighting and Auxiliary Circuit (&R M 5 i)

1. Front and back headlights (Fi/5RERHKAT)

2. Working light and toplight of in cab (Z 3 = iR T/EXTRITHAT)
3. Dashboard and wiring ({YFE K&k 4H)

4. gauge and sensor ({3 KfZEE%)

1) Oil pressure of engine. Low-pressure alarm(% sht/IF1i#H K 77)

Pressure switch is used. Switch will connect alarm circuit when pres: p
specified value. Alarm lamp will be on. The machine must be stoppedhéﬁ can be used
after identifying causes.(f{ EHR%E, RAKEBRH X, EIMRTIEEH @R E MRS, REAT
&, WINLRMENL, EBRRE )G 77 R )

2) Water temperature gauge and sensor

(KRR M2 fa)

Electromagnetic meter and electrothermic sensor

are used.(RH HLIE AR A A ZRER)

\ WIRIST

SPDLG X T ZRE MR 28
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(3) Lighting and Auxiliary Circuit (H&HH M 5Bl L)

3) Torque converter oil temperature gauge and sensor(ZZ i a3l iR R X Z%23)
Electromagnetic meter and electrothermic sensor are used. (3% F 1% 20 H B E RS
4) Gas pressure sensor and gas pressure meter(=S & &3S EFR)

Electromagnetic meter and electrothermic sensorare used. (%% FH HL 20X 58 Al HL A (5 /4 ER)
5) Shifting pressure gage and sensor(Z553 [k 1] 3 M £ 8%)

Direct feeling pressure gage is used. Durable, reliable and low-cost.

CRHEBEREIFR. MAE, AR

6) Wiper(&ll7k8%)

7) Electric horn——Double basin electric horn is used(H|I\———=3% F XU 2 LB IL)

8) Back-Up buzzer and switch; Alarm lamp ({2 18288 K IF 3%, ZRAT)

9) Radio cassette recorder——Optional (\{RH—% L)

\ WIS
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(4) Pilot Control Section(5:F#:2\58457)

1. Pilot
electromagnet
2. Approach

switch

A WERIST
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12 11 [\

Floating magnetic
valve

65 —

Bucket magnetic
valve

64

47

64

$38)

47 N

Q O

Swing arm
magnetic valve

Approach switch (swing

arm)

Blue _ _ _
- O

Brown |
- | 7— o @
=1

Approach switch (bucket)

0
47 EIack L
64
& Blue _ _ _
O
Brown |

=<

Black

.
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Gearbox Control(Zr

Connected to

=

~ control unit
LL 1413121110 9 8 7 B 5 4 3 2 J |
Intermediate relay Intermediate relay INtermediate refay |
: : reversin
(Cut power) > t. -:5: v':_l ‘f‘ x?‘| (Stal’tlng Cha|n) ( . I*J—gf)l
NN AN el f —__]%;__'_____]_,__t'_.— X
— o 2 .
I 1 |8 sl BB | 3087087 8586 ) L8685 8787030 | 87 870 30 !
§ 85 878703
Parking brake indicator switch

13

0

Brake switch (left)

40 o "

57

—]

10A |

H

M‘—O

Connected to
stoplight

Brake switch (right)

—

7.5A ’

control unit

Connected to signal
end of starter relay

Rt i S

Connected to
reversmg light

e

e ]

Connected to

startina switch G2 !
| Connected to indicator of
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Lingong Maintenance Free Storage Battery (Il [ o447 & Hith )

l. Use Electric Eye and Open-circuit Voltage Technology (izFHHERFITTFEEH EHA)

Electric eye indicating state on VARTA maintenance free storage battery is closely
related to and consistent with its open-circuit voltage, but they should meet the
following requirements ( FL/RIEER D& I _ B FRIRTS RS S HHF RS A B % VK
R —2E, BERE TR

1. Let battery settle down for a period of time after charging or discharging to allow full

mixing of sulfuric acid; (FHEMZER. WHEE, BEfRc—KNE, 1EMREW T TEE)

2. Shake batteries to expel bubbles in electric eye; (33t DLZE H LR A S0)

\ WIS
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Lingong Maintenance Free Storage Battery (Il [ o447 & Hith )

l. Use Electric Eye and Open-circuit Voltage Technology (izFHHRFITF B HEFA)

3. Charged battery should discharge with load for 15 seconds to eliminate discharge on the
surface. And then measure open-circuit voltage. (Ni3e i B, 1) E LN S 1 20 R 167D &, Bt
ZIHBRER A RS, AR)e FEEH RS E)

(1) Electric Eye (H.HR)
(2) Open-circuit Voltage (FFE&H %)

Color of . .
Electric Eye Electric Quantity
@ Electric quantity is above 65%.
Normal

Electric quantity is below 65%.
Charging needed

Overcharge. Should be replaced

@0

A WFRIST
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Lingong Maintenance Free Storage Battery (Il 15247 & )

Green electric eye indicates: HIR 24k n] PAEIRFRA]

1) When the vehicle is delivered to distributor, batteries have sufficient electricity. During
transport process, vehicle can be started for several times;
(EWfsftammengd, BmmEn e, kel Pz LIRIREE)

2) Dealer-Under normal circumstances, battery can start vehicle within one week;
(2R --EIER SN, — AN AT PR shZE5)

3) Service personal-Batteries have sufficient electricity. Load test can be conducted.
(ARSF A -t RS 2, Al DA T T zkialse: )

4) Service personal-Batteries with sufficient electricity can be installed on vehicle or stop
charging. (AR AR--HthHERTE, AJAREAER =1L H)

5) Service personal and driver-Charging system of vehicle operates normally.
(MRFAL. AIVl—EM R GIeFEIER)

6) Diver-Vehicle cannot start not because of batteries.
(FIHI—ZE 5N AN AEED 3h AR 5 ] AT BEAN 2 FL LB A )

7) Dealer-It is well stored. Can be sold to clients. (Z84®--EHIEFRIF, AIPAZAER)

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )
Black electric eye indicates (LR E R AT PAEIF)
1) Vehicle manufacturer - during production, vehicle has been significantly discharged. When
the vehicle is delivered to distributor, batteries don’t have sufficient electricity to start the

vehicle.
(RS —FE W Ef SRR B, EsEEHmr®Rt, |\ L 2 AN R DA 3h 4250
2) Vehicle dealer-Before vehicle is sold, batteries must be recharged. Otherwise, client cannot
start the vehicle. (VAZAHM --ISEELH AT, A G TR e fL, S, P ARER sh4-4)
3) Service personal-Batteries don’t have sufficient electricity. Load test cannot be conducted
or they cannot be installed on vehicle until batteries are recharged.
(RSN - E AT, U LR e L, AT A DA T S 340 Bl A 450
4) Service personal/Driver-Charging system of vehicle may have problem (loosen belt or poor
earth); (k55 A G/EIN--IS%E e R GEA] BB IR AT, #EAR) )
5) Driver-Vehicle cannot start because of insufficient electricity of batteries.
(FIM--TRZEAREE 3 B i K] A] RESZ FLT L A 2 )
6) Dealer-Batteries have to be recharged before sold to client. (45 --/EfE Lt S225 P RTEN
HLL T TR ST L)

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )

White electric eye indicates (FHLHRE @A LA IRF)

1) Service personal/Driver-Charging system has problems.

(MR35 A B/ BB R G [l

2) Service personal/Driver-Batteries have to be replace (no need of test).

(AR5 A B/ EI AL it 7 B B 4 CA TR M) )

3) Service personal-If electric eye is black before charging, batteries are overcharged.

(ARFF AU ST AT AR 2 R, TR L Se F )

4/13/23 )S- ul;E“EI
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Lingong Maintenance Free Storage Battery (Il 15247 & )

(2) Open-circuit Voltage (T i&HL %)

Can decide whether batteries are in good load state and whether vehicle can be delivered
according to OCV test. Agents, service station, and user can also decide load state of
batteries by measuring OCV.

(AT PARRHEOCV HINE SR F W e 2 S AL T RAFAIR AR, PRERES R Efiz; AR . RS
vl P AT DASE i & OCVAf & FE L A a7 FLER 25 )

/

4/13/23 )S- ul;E“EI
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Lingong Maintenance Free Storage Battery (Il 15247 & )

Combination of Open-circuit Voltage and Electric Eye Technology (JT#%H. &5 HIRE R4S E

1.When electric eye is black and OCV>12.2V, battery can be fully charged with charging voltage

of 16V and charging current of 25A within 4 hours;

(FAR B, 0CV>12. 2VINF, FH16VHYFE FH FEL s A1 25A Y 50 FLFRL 4/ NN N RPRE LT 58 2 )
2. When electric eye is black and OCV>11.0V, battery can be fully charged with charging

voltage of 16V and charging current of 25A within 8 hours;

(HLAR g AR, OCVRT-11. OVIF, FH 16V Fe F L o R 25AHY 58 FL FL T 8/IN IS PR RTRE FRL L 5E 2 )
3. When electric eye is black and OCV <11.0V, battery can be fully charged with charging

voltage of 16V and charging current of 25A within 16 hours;
(FRAR A, OCV/NT11. OVIN, FH16VHYZE HL HL M 25A ) 78 HL LA 167NN N AR L L e J2 )

4. When electric eye is green and voltage is below 11.0V, battery has short circuit and has to be

replaced. (FRARAZEE, FEMRT 11 OVIN, {iRAHLIA & A HE0E, M)

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )

(3) Self Discharge of Battery (HijthH jilH.)

Storage battery has self discharge in storage process, which increases as the temperature
increases. Self-discharge rate will be doubled when the temperature increased by 10
degrees. Self-discharge rate is 6% ~8%, 3% ~ 4% and 1.5% ~ 3% monthly under 35 degrees,
25 degrees and 15 degrees. Under normal temperature, self discharge rate of large capacity

battery is 4% and self discharge rate of small capacity battery is 3%.

(EH7E TR A — e R, ELRBIR TR iTHes, f7HRs 0B F B s — 5. 35
FE. 258, 1HEEIRE N HE RSN H6% 8% 3% 4% 1.5% 3%, HILT, KREA-EHMEBrRX
R4%; INEE R )

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )

(4) Load Discharge of Auxiliary Electric Elements ([ffj& S AEHE )

Load of auxiliary elements are mainly caused by vehicle clock, acoustics, alarm system and
other auxiliary appliances. This load exists forever. Even if starting key is disconnected,
the load still exists. If the vehicle is not used for a period of time, the vehicle may not be
started.

(P BN . S0, B R g M EML s rEo ke, XEMEOKRFE, REEs)
HREAL T IR, XEREMAE, S —BRNEAHE, SREREAEESIG)

Transition leakage of storage battery shall not reach 50% of battery capacity. If the vehicle

is parked for a long time, negative electron ode connections of batteries shall be pulled

up. (AZEIEE AR B0SH A E. ERMRIUEIN, N & it B R 2k i)

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )

(5) Charging of Storage Battery (& FElL[1 5 )

Storage batteries stored for too long (eg, unused more than 6 months after leaving factory),
vehicle charging system failure or other improper operation may cause excessive discharge
of storage battery. When state indicator of storage battery is black, storage batteries shall be
charged according to the following methods. Under room temperature, positive and negative
electrode of storage battery shall be connected to positive and negative electrode of DC
charger respectively, Storage battery shall be charged with constant voltage of 16.0 + 0.1 V for
16 ~ 24 hours. If during constant charging process, temperature of storage battery exceeds 45
Celsius or charging current exceeds 25A, charging voltage shall be lowered or charging time
shall be extended properly. (GIfRE S A (W) Eid6™HMmAMRH) NEHRMETRERT R ARG
WNEEHEAS, ST, SHMRSTEra BBy, BIGRTE Fa/ia & i
M TR, fEERME N, FEAMAE. TRk A BRI e, kiR, DU T
16. 0 0. 1V & HL PR T 1H I Fe fL 16 ~ 24/ NI o 1B s 3 R ik R o L YL T K o 4 5 158 PR B 5 FL FL AR
AL 26A,  UT5E =4 (R 5 B FEL A T B 1< 3 LIS [ )

Notes: Storage battery shall be charged in the area with good ventilation. Ensure safe electrical

operation. (1= F AT N R B X BRI X047, HFEEHRZE)

\ WIS
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Lingong Maintenance Free Storage Battery (Il 15247 & )

How shall we correctly check and judge maintenance free storage battery? Most of service
personnel are facing these questions. why can't the vehicle start? Many people may
misjudge due to lack of suitable tools and methods, which will cause unnecessary battery
replacement without finding out root causes. This problem appears constantly.

(U] IE B A S A H W p 4P S L ? ARSS A L RERE = X AR Il i 22 ARERE 57 TF
2 NRRA EER LEMNTEMERIRA], 5 50E A B L i A HEAR AR H, X
TR (0] T SR AN W EH 3

A WRISI
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(1) Judgment Idea and Method (/] 7 & #& Fl1 75 %)

General flow is good for cultivation of Bogin
good fault diagnosis and inspection idea @
for beginners. Maintenance personnel
. . Step1---_________. Listen to client’s statement

with reasonable knowledge and working about failure
experience doesn’t need to exactly follow
the process steps in actual work. They Step2--oooooooe Detimnfofr?‘”ure
can skip some steps according to actual
situation or by experience, and overhaul SteP3---------——--- A”a'yzirzﬁ'cai‘ﬁg circuit
the fault point directly, which can R
effectively improve work efficiency. Step4- - - Analyze failure

\ NN R causes
( — AR EE AR, 1597 RAFHIHY
Rz 5B R RKE MG N TEEHIM Steps. oo Diagnose and repair
AL M2 cioP 2 CIN MM T R clou
Ao ot e TR, W PARLSERRAE (el
Rl —Bg, ERMEAETRE, o6 Verify whether No
A G RS TAERCR) PO---omo-- circuit recovers

4/13/23 \ I.I.l ;E IIE I
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(2) Common Failures(i DL [E)

1. Open circuit (disconnection) failure (Figure

1)  (Wreg)
2. Short circuit failure (Figure 2) (%5E%)
3. Poor contract (contact resistance is too

large) failure (FEfiAR)

Figure 1

AT

B e

Storage battery

Figure 2
!/‘ l\ | : )
T Short circuit
i Short circuit C & & Short circuit . C
C B
of earth
[+ =1 | + = | [+ =
Storage battery Storage battery Storage battery
a) b) c)

4/13/23
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(3) Use of Common Inspection Equipments ‘i F3 4 1% 75 7Y {8 A

1. Objectives (H#5)

Master common inspection tools of automobile : correct use of jumper, testing
lamp, multimeter (mechanical and digital), oscilloscope, malfunction diagnosis
machine, etc. (ZEEFERSFEHON THE.: Bk, 7. THFR WU
FI) e BEEIZET R IESER )

2. Instruments and Tools ({255 T H)

Jumper, testing lamp, multimeter (mechanical and digital), oscilloscope,

malfunction diagnosis machine, etc. (B2, LT, HHE WIHWAHEE

) onlEEs . WERIZITEE)

3. Content (W%&)
N | ] Electrical equipment
Jumper ( Et%:*i%% ) @ *nFuse S
e : Connector Jumper
. S\},YI;[(Ch TR AT :\‘\ i /, %ﬁés
————— ’ -
— - + e
Storage battery Jumper = =
I i _Ba~21-1 l b5 EX,

Warning: Don’ t connect jumper directly to two ends of storage battery or between positive
electrode and earth of storage battery. ({125 ks e S i 1 P s it E AR R 2k 2 1] )

4/13/23
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(3) Use of Common Inspection Equipments ‘i & 1% &5 045 F

2. Testing Lamp (if4T)
(1) Passive Testing Lamp (FCIRIRHAT)

Limit of testing lamp is that it cannot display voltage of detected circuit.

CRAT IR BRYEE T E A RE 2o e LG R LR (E2 2 D)

Warning: It is not suggested to detect circuit controlled by computer with testing lamp. (

S ARBAATR I T AL H A LS )

N, 5T i
i Connector clip

12V MiRAT

12V testing lamp

Light is on handle ST #t  Probe

Storage battery

\ WIS
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(3) Use of Common Inspection Equipments i #6155 H{d FH

(2) Active Testing Lamp (G I5iRT)

Active testing lamp is similar to passive testing lamp. It has a battery supply. When
connected to two ends of a wire, bubble in the testing lamb will be on. It can be used to

test connection or disconnection of circuit.

(BIEAT R ZPE R RO, JRZ2EW — P El R, S-SR Mm BN, U0 AT A
v, AT Zegg am . W)

Warning: Alive circuit cannot be tested with active testing lamp, or the lamp will be

damaged. (£ AREHA ERATMNET FHLES, 750 =48 iaLT)

Battery on handle
TINEPH B !

ITEETEE

L|ght is on the top

RN

RS

\ WIS

SPDLG X T ZRE MR 28

4/13/23



https://truckmanual shub.com/

(3) Use of Common Inspection Equipments i & 1% 55 B4 {5 A

3. Use steps of digital multimeter: (%727 F R B E8)
Choose the appropriate test gear. (JE#E & MERS ()
Put probe of multimeter in proper input end. (38 Sk U & 24 5 A )
(1) Black probe is usually inserted in common port (COM) (EERZEFEERHENILE (COM)
(2) When measuring voltage, resistance or diode, red probe is usually inserted in the
position end with mark of VQ. (4ill&HE. HHEL HER, REFBEAERTE “VQ© FRERNIEL)
(3) When measuring current, red probe is usually inserted in the position end with mark of A

or mA. Choose the appropriate measuring range
(CHMEARGT, TREBBHEEH A" 5l “mA”
RN B, EHESHER)
Read correctly according to selected gear.

(EEARSR L BRI AL IR R 3200

\ WIS
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(3) Use of Common Inspection Equipments i & 1% 55 B4 {5 A

7 Q)
D]S@SMiX&G’ﬂN%Eﬂ N ‘ Digital multimeter can measure:1. DC voltage; 2. AC
sorol (1) [m¥A HFEX AR 1 HiA voltage; 3. oil injection pulse; 4. diode; 5. resistance;

=~ 6. current; 7. frequency; 8. rotate speed; 9. closed

L S — 1 E, 2WEE; 3.,
S E‘Jﬁ? = 4.:1;;5%;&1}@?; S.HIE; 6.H
i0‘“"““;3'l'.llillo..,‘II;‘()’“”“;‘O’T ?ﬁ, 7ﬁ$» 8%@,953%%,
10. 540 E; 11.5E%.

angle; 10. TECK; 11. fault code; etc.

LA F R BE
(WE) Bnad

. 4-digit number and analog quantity (bar charge)
display

g:ﬁgﬁgﬂ (ThEE) ik . Function button
35‘?* ' . Test item (function) selecting switch
4.9 BB G e . Temperature measurement socket

5?@5%51 ~ HBfH . A . Public socket for voltage, resistance, frequency,
*. HEM- i@ﬁkt closed angle, brandwidth ratio (duty ratio) and
(G2 R¥EEN rotate speed measurement

;ﬁf;%ﬁﬂgﬁm 6. Public earthing socket
7. 100 I oL L 7. Current measurement socket

\ WERISIT
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(3) Use of Common Inspection Equipments i i #6 1% & H{d FH

4. Universal Analogue Multimeter (&I T HZE)

Because analogue multimeter has higher output than high-resistance digital multimeter,
analogue multimeter is more accurate than digital multimeter when measuring resistance of
diode and electronic components.

(R TEMAT AR SISO HREE R, 78I AR - o 4 B H A A
AU R U R ERE, (H2ETEMA: )

\ WIS

EMEAERBMRRZ 3
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(3) Use of Common Inspection Equipments i i #6 1% & H{d FH

4. Universal Analogue Multimeter (& =7 HZE)

Note 1: At present most circuits on vehicle are transistor circuits. Meter of 10M Ohm or
higher resistance should be used to measure voltage of these circuits.
(PR A5 R ERHEEERCORER @ AN E S, SR X LU g RN, EH 10JRBRI B K
PBHALHI{ER )

Note 2: At present most circuits on vehicle are transistor circuits. Ohmmeter of 10M Ohm
or higher resistance should be used to measure voltage of these circuits. In addition,
decide whether the measured circuit is disconnected. Otherwise, circuit supplied by
automotive electrical system may damage equipment or provide false readings

(TEE2: A5 EHREIRRER R NE R, SmaX S g pHRN, ZH10JREEEEE K
FHPTHIHIAZR . 5191, EEOfIAR I E B8 A F R L2 . SIS E RS R G A B AR
FE R B R4

\ WIS

EMEAERBMRRZ 3
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