EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA
BPCTE MEXAHU3AMA 3A Y3YBIbEHWE CTAPTEPA

[loMUYHO 3aBOjHN MexaHu3am

Fig. 18

' a Resting position

b  Extended position,
shown at end of lever

travel

Iy Overall pinion travel

I, Solenoid-armature
travel

Is Helical travel

ls Free travel
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EJNIEKTPUYHE MAWWWHE HA BO3UJTMMA

Uckbyvyerwe mMexaHn3ma 3a y3yorbewe

Cutout spring for cutout function
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@ EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

YnexuwTewe MmexaHM3ma 3a y3yorbemwe

Pinion bearing and bearing forces on starter motors with open and closed end shields
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA
BPCTE CTAPTEPA

OsHauyaBaH-e cTapTepa

Type designation key for starter motors
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—— Direction of rotation (optional)

Voltage (optional)

Cost and performance-related
features

Armature-core length
S Short
M Medium
L Long
E Extended

Stator housing diameter
70 mm
74/78 mm
86/95 mm
109 mm

End shield type
- Open-mouthed
F Closed

Excitation system

- Permanent-magnet
E Electromagnet

Design type
R Reduction-gear
D Direct-drive
C Compact
H Heavy Duty
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n Starter-motor types for car applications l
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Starter-motor power output P,
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EJNIEKTPUYHE MAWWWHE HA BO3UJTMMA

OupeKkTHM cTapTepyu 3a NyTHMYKA BO3una

_ Series D78 direct-drive starter motor
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' Fig. 5

Drive shaft

Stop ring

Pinion

Roller-type
overrunning clutch
Pinion-engaging
lever

Solenoid switch
Electrical connection
Commutator bearing
Brush holder
Commutator
Armature

Magnet

Stator housing
Meshing spring
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

CtapTepu ca MeljynpeHOCHMKOM 3a NyTHWYKa Bo3una

Type R70 reduction-gear starter motor \.

Fig. 6

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 Drive shaft
Stop ring

2

3 Pinion

4 Roller-type
overrunning clutch

o

Meshing spring

6 Pinion-engaging
lever

7 Solenoid switch

Hold-in winding

9 Pull-in winding
10 Return spring

11 Switch contact
12 Switch contact
13 Electrical connection

14 Commutator end
shield

15 Commutator

16 Brush holder

17 Armature

18 Magnet

19 Stator housing
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20 Planetary gear
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EJNIEKTPUYHE MAWWWHE HA BO3UJTMMA

CrtapTtepu ca MeljynpeHOCHMKOM 3a TepeTHa BO3una

Type RE86/HE(F)95 starter motors for commercial vehicles §

Fig. 7
a Conventional design

with open end shield
(Type RE86/HE95)
b Closed-shield design
f (Type HEF95)

b
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

CTtapTepu 3a TepeTHa Bo3usia ca ABOCTENEeHNUM y3yorbemem

a — g 1 Fig. 8
' 50 ! 1 1 .
1. Resting position O-F*L—MB 1 R.ln.g gear
Starter motor disconnected . , °"_—I__._)',_l / 13 2 Pinion
from power supply ! . ______ : | 3 Pinion-engaging
A lever
4 Roller-type

overrunning clutch

F—_‘Q 5 Planetary gear
'''' l_j_‘ 6 Solenoid switch
1475 | 7 Armature
L. 8 8 Excitation winding

: 9 Pole shoe
2. Pinion tooth meets gap l—_ gl 11 10 Commutator
|1 1ing geer ’ ff "_,\__B 1 11 Thermostatic switch
M | 587_‘—:}—1 13 12 Type IMR pilot
- Good meshing position | 2 _4>_J._, ! [ pe : s
(1st engagement stage) | LA R solancic

13 Ignition/starter switch
14 Battery

‘ Ry Series resistor



EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

3. Pinion tooth meets tooth Fig. 8
on ring gear or edge 1 Ring gear
Starter switched on 13 2 Pinion
Mechwig titout 3 Pinion-engaging
(1st engagement stage)
Meshing spring ensures lever
pinion engagement 4 Roller-type
Main circuit switched on overrunning clutch
_ 5 Planetary gear
g 6 Solenoid switch
| : | 7 Armature
_I_J 8 Excitation winding
9 Pole shoe
10 Commutator
11 Thermostatic switch
A 12 Type IMR pilot
4. Engine is turned over solenoid
End position 13 Ignition/starter switch
' (2nd engagement stage) 14 Battery
Starter motor delivers
ma)umum torque Ry Series resistor
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EJNIEKTPUYHE MAWWWHE HA BO3UJTMMA

Pene ca yrpahleHomMm onpyrom 3a y3yorbuBame
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

Benuku ctapTepu 3a TellKka TepeTHa Bo3una

Type HEF109-M starter motor with reduction gear and electrically operated two-stage pinion-engaging system
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

CTtapTtepu ca NOMUYHUM Y3YOIbeHEM U €NTIEKTPOMOTOPHUM
obopTakemM 3yn4yaHuka

Fig. 13
1 Output shaft
2 Drive end shield
3 Multiplate
overrunning clutch

Type KB pre-engaged starter motor with electrically operated two-stage engaging mechanism (cutaway view)

1 2 3 4 5 6 7 8 9 10 11

Armature

Electrical connection
Switch contact
Control relay

Switch contact
Stop

10 Tripping lever
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11 Release lever

12 Pinion-engaging
solenoid

13 End cap

14 Commutator

15 Carbon brush

16 Brush holder

17 Pole shoe

18 Excitation winding

19 Stator housing
20 Pinion
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

da3e paga cTapTepa ca NOMUYHUM Yy3yOrbeHeM U

eNeKTPOMOTOPHUM OOpTaHeM 3ynyaHukKa

Main phases of operation of a Type KB pre-engaged starter motor with motor-assisted pinion engagement

- 1. Resting position
 Starter motor disconnected
. from power supply

' 2. Pinion tooth meets gap in
ring gear

 Starter switched on

- Good meshing position

 (1st engagement stage)

N O OB WN
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10
11
12

A & T M

Ignition/driving
switch

Tripping lever
Release lever
Control relay
Switch contact
Stop
Pinion-engaging
solenoid
Armature
Excitation winding
Pinion

Battery

Multiplate
overrunning clutch

Pull-in winding
Hold-in winding
Shunt winding
Series winding
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

3. Pinion tooth meets tooth

on ring gear or edge
Starter switched on
Meshing not possible
(1st engagement stage)
Starting sequence must
be repeated

4. Engine is tumed over
End position

(2nd engagement stage)
Starter motor delivers
maximum torque

301
31
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

CTtapTtepu ca NOMUYHUM y3yOrbewem Tnna TB/TF

_ Type 1B pre-engaged starter motor (sectional view) Fig. 15

1 2 3 A 5 & 7 8 9 1 Mating collar for
engine flange

2 Multiplate
overrunning clutch

Pinion-engaging rod

Pole shoe

Armature

Excitation winding
Carbon brush

Brush holder
Electrical connection
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10 Control relay

11 Pinion-engaging

solenoid
12 Cutout spring
13 Commutator

14 Stator housing

15 Helical spline
16 Pinion
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@ EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

EJIEKTPUYHE BE3E CTAPTEPA

AyTOMaTCKO yKIby4yewe cTapTepa

_ Automatic starting system (circuit)

1

Term. 15

Term. 30

| © NMSO727E

Fig. 1

1

Start signal from
driver

Pilot control solenoid
ECU

Selector-lever/
clutch-position
signal

Starter motor
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EJNIEKTPUYHE MAWWWHE HA BO3UJTMMA

Kapakepuctuka akymynatopa npv yTkibydewe craprepa

Fig. 2

Characteristic of a lead-acid accumulator battery
Icc Low-temperature

(schematic)

T s test current

. | . U Voltage at
low-temperature
test current

Up Steady-state voltage

U. No-load voltage

ee
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@ EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA
UCINMUTUBAHE CTAPTEPA

UcnutnBarwse Ha camomM Bo3uny

[locmaTpareM npoLieca ctapta Moxe ce gohu oo cnegehunx
3aKrby4vaka:

= HeoOu4aH 3BYK CTapTepa === | Bap cTapTepa Uunu

= cTapTep y3ybu anu moTtop ce — | SYMHacTor BeHUa

obphe Beoma cnopo unu ce

yonwre He obphe, eneKTPUYHO UCMIUTUBAHE
" HemMa 3BYyKa TOKOM L CTapTepa nomony TecT
y3ybronBama ypehaja nnn nHcTpymeHata

" cTapTep He y3yorbyje unm 1o
YMHM BEOMaA CMNopo. —
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@ EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

EﬂeKTpVI‘-IHa ncnMTnBame Ha BO3UINYy

Y MUpPHOM CTaky MOry ce CnpoBecCTu crieaeha ncnutueamba:

= KBanuTteT cnoja 4OBOAHUX NPOBOAHMKA (Kkabnosa),

= IamepuTn HanoH Ha NpukIbyyky 30,

* [TpoBEPUTU EBEHTYarHW NPeKU enekTPUYHKX CrojeBa 1 NPOBOAHMKA,

= IamepuTn npenasHn oTnop crojesa.

Tokom npoLieca cTapTa Mory ce crpoBecTy cnegeha ncnutuBama:

" I3MEPUTU HamMOH Ha NPUKIbYYKY 50,

" N3MEPUTU HaMOH Ha NMPUKIbYYKY peneja 3a y3yorbueame,

" eBEHTYyalnHun U3MepUTU CTPYjy cTapTepa Koja Moxe butu Beha
non 1000 A.
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@ EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

UcnutuBame cTapTepa Ha NPoOHOM cTony

_ Starter motor fixed to testing table Fig_ 2

Ring gear

Starter motor
Safety cover
Speed sensor
Handwheel
Clamping bracket
Mounting flange

0O N OO 0 O =

Fixing table
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EJIEKTPUYHE MAWWWHE HA BO3SUJTMMA

NcnntmnBame ctaptepa Ha NpobHOM cTony oasuja ce 'y
nBe ase:

* lcnntuBawe cTapTepa y npasHom xoay 6es
onTtepehersa.

* [cnutneare ctaptepa y KpaTKkoM Cnojy, Npu 4emy ce
YKIby4eHM cTaptep ontepehyje nomohy yrpaneHe
KOYHMLE OOK Ce NMOTNYHO He yKo4YM (0BO HE CMe aa
Tpaje gy>xe of HEKONUKO cekyHam)!!!
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