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This document is a user’s manual with a description of characteristics of this product for which are warranted. All the products in the production process
pass a complete set of electrical tests, which are performed twice, once before encapsulation, and then again after it. Tests carried out by "Electrum AV" are exhaustive
and include 100% control at the final testing.

Any such warranty is provided only in accordance with the terms of the supply agreement (supply contract or other documents in accordance with applicable
law). The information presented in this document does not provide warranties and liability of "Electrum AV" by the use of such information and the suitability of
products for your equipment. The data contained in this document are intended exclusively for technically trained staff. You and your technical expert will have to
evaluate the suitability of the product for the application and the completeness of the product data, in connection with this application.

Any products of “Electrum AV” are not permitted for the use in devices and life support systems and special equipment without the prior written consent of
“Electrum AV”.

If you need information about the product, which is not shown in this user’s manual or which concerns the specific application of our product, please contact

the sales office to the manager who is responsible for your enterprise.

Engineers "Electrum AV" have a lot of experience in the design, manufacture and application of powerful force devices and smart drivers and has already
implemented a large number of individual decisions. If you need power modules and drivers that are not included in the package, as well as products with differences
from the standard devices in specifications or design, please contact to our managers and specialists who will offer you best solution for your application.

"Electrum AV" reserves the right to make changes without notice in this document to improve the reliability, functionality and design improvement.



1. APPLICATION AND FUNCTIONS

Module to control DC motor (hereafter — DCM or module) is intended to control DC motor. The DCM
is produced based on modern achievements of microelectronics technologies, digital-analogue integrated
circuits and controllers for processing of digital and analogue signals with built-in PWM-circuits.

The DCM maintains the following functions and performances:
- controlled start / stop motor;

- motor shaft rotation direction change;

- speed regulation;

- electric motor protection against current overloads and SC;

- protection against simultaneous transistors’ switching of upper and lower inverter arm;

- external alarm about emergency;

ability for module supply directly from power supply.

The DCM is provided control simplicity, small dimensions and does not require using any cooling at
operating, providing operation and protection of motors having the power up to 200 W. The DCM is produced
with different the control types which allow using the module both for solving industrial tasks and for solving
especial cases.



2. PRODUCED MODULES

The DCM is produced with different control types and for different inverter current. The recommended
module connection circuits depending on the version are represented in Sections 5, 6.

The DCM are produced for the currents 0.5, 1, 3 and 5 A. The current in the name of the module
specifies to the maximum inverter current which the control circuit enables at the operation; the maximum
permissible transistors’ current exceeds the specified one in the name of the product. At higher current the
current protection will operate and the inverter current will start being limited. The current specified in the
product name is average current protection operation threshold. At that, the protection current can be regulated
but only to the lower side (see Section 5).

All the versions of the DCM have inverter transistors for voltage 55V and maximum voltage for
supplying of the power circuit 30 V.

The RCMs are produced with the following control types:

«A» - standard control with PWM. The digital-analogue control with use all the standard control outputs
of the module with a built-in circuit of a PWM-generator.

«B» - bipolar with PWM. Control with a built-in circuit of a PWM-generator; the control carrying out
for one input either using DAC or using a connected alternating resistor. The control voltage is in the range -
10...+10 V with the braking range -0.5...+0.5 V. At that, the rotation speed is determined by the voltage
amplitude, and rotation direction is determined its polarity.

«C» - digital control with PWM. The module includes the DAC. The DAC allows providing control
with speed using a digital code, at that the module can be controlled using a standard circuit (type «A»);
choosing of the control type is carried out by the presence or absence of jumper (see Section 5). The module
has an internal PWM-generator.

«D» - standard control without PWM. The control algorithm is similar to the type «A», except the
module doesn’t include the PWM-generator.  For module operation it is necessary an external connection of
time-setting circuit for the PWM-generator, for feedbacks’ connection. The modules’ types without the internal
PWM-generator can be convenient for solving complicated particular problems and for realization of specific
speed feedbacks.

«E» - bipolar control without PWM.

«F» - digital control without PWM.

All the control types are applicable to all types of DCM regardless of the maximum inverter current. On
Fig. 2.1 is shown the explanation of the modules’ names of series RCM.

DCM - XX

Device name

Maximum current
05-05A

1-1A

3-3A

5-5A

Control type

A - standard with PVWWM

B - bipolar with PWM

C - digital with PWM

D - standard without PWM
E - bipolar without PWM

F - digital without PWM

Figure 2.1 — Explanation of module symbolic notation

Notation example: module DCM-1A: module to control a DC motor with maximum inverter current 1
A and control type «A».



3. GENERAL MODULE DESCRIPTION

Structural circuit of DCM is shown on Fig. 3.1.
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Figure 3.1 — Structural circuit of DCM

«1» - circuit of internal PWM-generator installed for the control types «A», «B», «C».

«2» - internal DAC installed for the control types «C», «F»

«3» - control circuit that is a part of RCM for the control types «Bx» and «E» (bipolar control).

The socket XP1 is two rows of terminals PLS-13 with the mate of type PBS-13. The socket XP2 — two
rows of terminals PLS-9. Outputs assignment of terminals XP1 and XP2 are represented in Table 3.1 and 3.2.
In the columns “Control” the sign “+” denotes that the output is used for this control type, the sign “-” denotes
that the output is not used.



Table 3.1 — Outputs application of socket XP1

L Control
Number Symbol Application ATB lC DIETE
1 Not used
2 Not used
3 Not used
4 Not used
5 Ugac Digital speed control input - - + - - +
6 Not used
7 Speed Motor shaft speed control input + | + + | + | + |+
8 Not used + |+ + |+ | + |+
9 Ucurr Inverter current output + + + | + + |+
10 Enable Input for enable and disable of motor operation + | + + |+ | + |+
11 Not used
12 Ground Ground + | + + |+ | + |+
13 +15V Supply voltage input + | + + | + | + |+
14 D3 Third discharge of digital speed control input - - + - - |+
15 D2 Second discharge of digital speed control input - - + - - |+
16 D1 First discharge of digital speed control input - - + - - |+
17 DO Zero discharge of digital speed control input - - + - - |+
18 PWM Inverting input of PWM comparator - - - + | + |+
19 FB Input of speed feedback - - - + | + |+
20 Error Alarn_1 signal at_)out sensors failure, overcurrent + |4 A R R
and disable on input «Enable»
21 Osc. Input for connection of time-setting elements of | i i P I
PWM-generator frequency
22 U et Output of reference voltage source + | + + | + | + |+
93 Reverse Ir_1put _for control by motor shaft rotation + ) + |4 .
direction
24 Brake Brake input + - + | + - |+
25 Ground Ground + | + + | + | + |+
26 +15V Supply voltage input + | + + | + | + |+




Table 3.2 — Outputs application of socket XP2

Terminal Symbol Application
number

1 + Output for connection «+» of power supply
2 Phl Motor connection output
3 Ph2 Motor connection output
4 - Output for connection «-» of power supply
5 + Output for connection «+» of power supply
6 Phl Motor connection output
7 Ph2 Motor connection output
8 - Output for connection «-» of power supply

On Fig. 3.2 and 3.3 are shown the schematic drawings of the external drawings of the sockets XP1 and
XP2 of the module DCM for convenient connection of the power circuits and the control circuits.

1 7 13
Udac Speed Uprot Ucurr Enable Ground +15V
D3 D2 D1 DO PWM FB Error Osc. Ut | Reverse Brake Ground +15V
14 20 26

Figure 3.2 — Appearance of socket XP1

Phl Ph2 -

Phl Ph2 -

al+ |+

Figure 3.3 — Appearance of socket XP2




4. BASIC PARAMETERS

Basic electric parameters and maximum permissible electric parameters of the modules DCM at
temperature 25°C are shown in Table 4.1.

Table 4.1 — Basic and maximum permissible electric parameters of DCM

Name Unit - Value Note
mn |  typ. | max
Supply parameters
Control circuits supply voltage \Y/ 11 16.5
Control circuits current consumption mA 100 Usyp=15V
Supply voltage of power circuit \Y/ 11 30
Input parameters
Inputs current consumption mA 0.1 1
Control voltages range \Y/ -0.3 5.2
Low level input voltage \Y/ -0.3 0.5 For logic
inputs
High level input voltage \Y 2.4 5.2 Fgr logic
inputs
Voltage corresponding to stop \Y 1.2
Voltage corresponding to maximum
\Y/ 4.5
speed
Parameters of PWM-generator
Frequency of PWM-generator kHz 15 25
Maximum peak sawtooth voltage \Y 4.2 4.6
Minimum peak sawtooth voltage \Y/ 1.0 1.2
Output parameters
Maximum voltage on output «Error» \Y/ 20
Maximum current on output «Error mA 20
Voltage on output «Uep» \Y 6.25 6.5 6.75 No load
Maximum load current on output mA 10
«Urep»




Protection parameters

0.5 DCM-0,5
Protection operation current A é BgMé
5 DCM-5
Current protection speed us 100
Operation delay of output «Error» us 2
Parameters of power switches
Maximum drain-source voltage \Y/ 55
Maximum inverter voltage \Y 30
Maximum average current of power A 9
transistors at 100 °C
Maximum pulse current of power A 56
transistors at 25°C
Limiting current at double exceeding 0.25 DEM-0.5
: ) 0.5 DCM-1
protection operation current by load A G DCM-3
current > o DCM-S
0.5 DCM-0,5
. . 1 DCM-1
Protection operation current A 3 DCM-3
5 DCM-5
0.2 DCM-0,5
: 0.6 DCM-1
Loss power at maximum load W 3 DCM-3
7 DCM-5
Off power transistor leakage current LA 100

* Average current having duration not longer than 1 minute; average current of module DCM-5 having
duration longer than 1 minute should not exceed 2.5 A
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5. MODULE CONTROL

Depending on the module control type is recommended the following connection circuits (Fig. 5.1 —

5.4).
3K /—‘\ 20
) Error
— \L/I/% 22 3K
e - Uref —1 @ 20| Error
10k sz Speed o 22 Uref
|_l—l—23 Brake 10 H Speed
L - Reverse 23| Brake
L Enable | r 10 [ Reverse
______ | _9 | Ucurr [ g Enable
IR.. | 19 | B | | — Ucurr
| PAM | E IR | 9l rg
! ! PWM | ! [1e]
Ic I 211 0sc ' ' o
-4 | 8 v IC”"”“J_ ] 211 0sc.
| T | _8 | Uprot : ! _8 1 Uprot
pSNL R ) 1326 | 415y bl 1326] 415y
. 12.25 | Ground 12y - 12.25| Ground

Figure 5.2 — Connection circuit of control circuits
DCM «Ax» and «D» with common switch

Figure 5.1 — Connection circuit of control circuits
DCM «A» and «D»

SEK AN 20 | grror
\Z‘/% 22 3K /AN 20
= Uref ¥ B Error
Speed by 22
24 Uref
+— Brake 7
-~ 2
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16 91y
Control D1 e S | o | Yeurr
circuit 18 D2 ! Rem ] 1 F8
. : ! 18 | b
[ - | 8 Ucurr IC"MA L 21 Osc.
19 e~ I 8 |y
:RP.,\,M : IE FB | I | —= | Uprot
| | = PWM - | B o S a4 13.26 +15V
lCme_I_ : : 850 - 1225 Ground
b Dol i858 s L
————— 20 | +15v
15V
¥ j_ 12.25 | Ground

Figure 5.3 — Connection circuit of control circuits
DCM «C» and «F»

Figure 5.4 — Connection circuit of control circuits
DCM «B» and «E»

The dotted lines represent a part of the scheme that is necessary for turning on of the modules without
an internal PWM-generator (options «D», «E», «F»). For the modules with an internal PWM-generator the
specified outputs should not be used.

On Fig. 5.2 is shown a module connection circuit with the control type «A» or «D» with a common
switch for «Reverse» and «Enable». Module operation inhibition will be only in the case of switch breaking
with the both terminals.

It is allowed to use the logic TTL-level control instead of the switches.

The motor control by means of DCM is carried out using the following outputs:

«Enable». A TTL input giving operation disable or enable of the control scheme. The “Log.1”
corresponds to enable, “log.0” — to disable. When operation inhibiting, the transistor of the output “Error” will
be open (see Table 1).

«Brake». A TTL input turning on or off the braking mode. If there is “log.0” the braking will be absent.
When “log.1” is given to this input all the lower inverter transistors will be open, and the motor will go to
dynamic braking (see Table 5.1.).



11

«Reverse». A TTL input giving a motor shaft rotation direction. The rotation change is carried out by
switching of module phases top transistors.

«Speed». An input of motor shaft rotation velocity setting. Speed control range is within 1.5...4.5 V.
Depending motor shaft rotation speed versus input voltage “Speed” is presented on Fig. 5.5 and 5.6 (for control
types “B” and “E”).

v v

1 2 3 4 5 uv
Figure 5.5 — Dependence of motor shaft rotation speed Figure 5.6 — Dependence of motor shaft rotation speed
versus voltage on output «Speed» versus voltage on output «Speed» for control types

«B» and «E»

For the types «B» and «E» the motor control is carried out only for the output «Speed»; the outputs
«Reverse» and «Brakey are not used. The output «Enable» can be connected to «U», then the output will not
affect to the module operation if the output «Enable» connects to «U» via a switch then the control of the
output will be carried out as well as for the other control types.

The motor rotation direction is selected accordingly to the signal polarity on the output «Speed», the
control voltage 0.5...+0.5V corresponds to braking mode (all lower switches are open), the rotation speed is
regulated with the voltage level (-10...+10 V). The diagram explaining the module operation with control type
«Bx» and «E» is shown at Figure 5.7.

+0.5V
Speed

-0.5V

Figure 5.7 — Module control with types «B» and «E»

Below you can see a table of module statuses when brush DC module controlling.
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Table 5.1 — Types of module statuses at controlling by DC motor

Outputs
Inputs Protection Ph1 Ph2 Error 2 Note
Reverse Enable Brake

1 1 0 0 1 0 1 p.1
0 1 0 0 0 1 1 p.1
X 1 1 0 0 0 1 p.2
X 0 1 0 0 0 0 p.3
X 0 0 0 - - 0 p.4
X 1 0 1 - ; 0 p.5

p.1 | On the outputs «Phl», «Ph2» the high level (1) indicates connection to «+», low level (0) — connection to
«» (ground minus).

p.2 | At high level (1) on the inputs «Enable» and «Brake» — the outputs «Ph1», «Ph2» are connected to «-»
(common minus), the outputs of the motor winding are connected between each other, thanks to this
braking electromagnetic force is created (dynamic brake).

p.3 | If on the input «Enable» low level (0), and on input «Brake» - high level (1), the outputs «Ph1», «Ph2»
are in the dynamic braking mode; the output «Error» built using the circuit with open collector, has an
active low level (0).

p.4 | Ecnu Ha Bxogax «Pa3zpemenue» u «Topmo3» Huskuil ypoeHb (0) - Beixonbl «D1», «D2» OTKIIOYEHBL;
Ha BeIxone «Omubkay HU3Kui ypoBeHs (0).

p.5 | [Ipu ypoBHe Toka (MOTPeOIIEMOro ABUraTeieM OT BHEUIHEr0 MCTOYHHMKA) BBILIE 33JJaHHOTO Mpesena -
BBIXOJIBI «D1», «D2y oTkir0YeHbI; Ha BbIX0A€ «Ommubka» Hu3kuil ypoeHs (0).

I'ne X — 1r000€ cocTOsIHME HA BXOJIE.

«Uqo». Boixon Toka mrynta. HanpsbkeHuto cpabaThiBaHUIO 3alIUThI Beeraa cootBercTByer 100 MB Ha
JAaHHOM BBIXOJIC HE3aBHCHMO OT MaKCHMAalIbHOTO TOKa Moxyisi. Ilpu cpaGaThiBaHMM 3aIIMTHI 110 TOKY OyAeT
OTKPBIBAaThCS TPAH3UCTOP BbIXOAa «OUIOKa.

«Omuobka». BbIX0J CUTHAIM3UPYIOMIMNA O HAJIMYUM 3ampera padoTel monyns («wior.0» Ha BBIBOJE
«Pa3pemienne»), O BO3HUKHOBEHHMH aBapMWHOW CHUTyaluu, BBI3BAHHOM IEpPETrpy3KOM IO  TOKY,
MIPEICTaBISIONINI COO0N OTKPBITHIA KOJJIEKTOp TpaH3UCTOpa cxeM 3auuThl. lloscHeHune k paboTe IaHHOTO
BBIBOJIa ITPEJCTABIEHO B Tabuue 5.1.

«IUM» u «OC». Bxoasl craOunu3anuy CKOPOCTH BpalllEHUS Baja JABUTATeNs. BbIBOABI
3a/1eCTBOBaHbl TOJBKO AJI1 BapUaHTOB ympasieHus «I», «», «Ew»; mis BapuaHToB yrpaBieHus «A», «b» u
«B» oOpatHas cBsA3b HacTpoiike He noayiexuT. Eciu oOpaTHas cBsA3b He TpeOyercs, TO JaHHBIE BBIBOJBI
crenyer coeuHuTh (puc.5.1 - 5.4). BapuaHT HCrob30BaHUSI MOJYJISI B PEKUME 3aKPBITON NMETJIH 0OpaTHOM
CBSI3M IOKa3aH Ha pUCYHKe 5.8. 3/1ech UMIYJIbCHBIM CUTHAJ, TPOMOPLUOHAIBHBIN YPOBHIO CKOPOCTH (CUTHAI
TaxOMeTpa), MOXKET OBITh IMOJIy4eH C JI00ro Jaryuka (ONTHYECKOro, Xojula M T.N.) C YPOBHEM CHUTHAja
(0...6,5) B.

N OC

1M ——’22 1M

CurHan
TaxomeTpa

0,01 100k
|

o
-

LM

-

Pucynok 5.8 — Cxema nmoaxiroueHust 00paTHOM CBSI3U MO CKOPOCTH

['myOuny OoOpaTHOM CBSI3U M KOPPEKTHOCTh €€ paldoThl MpH pa3IMYHOM CKOPOCTH BpAIlEHUS Baja
JIBUTATEIIsl CJIENYET pEeryanpoBarb cooTHomeHueM konaeHcaTtopa 0,01 mx® wu pesucropa 10 xOwm, wim
cooTHoweHueM koHaeHcaropa 0,22 Mx® u pezuctopa 100 kOm.
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«Ocu.». Bxox, npegHazHauyeHHbIN 71 TOAKIIOUEHHS BpEMsI3aJalolleld LEMOYKU JJii BHYTPEHHETO
[INM-renepartopa. Pexomenayemasi cxema IMOIKIIOUEHUS JAHHOTO BXOJa MpeJcTaBiieHa Ha puc.5.1 — 5.4.
Yacrora, 3amaBaeMas BHemHedl RC-memoukoi, momkHa JsexaTh B npenenax 15...50 k[, 3aBucumoctsb
4aCTOTHI OT HOMHUHAJIOB PE3UCTOpPA U KOHJIEHCATOpa MpeACTaBIeHa Ha puc.S.9.

f, uly

100

10 7

Pucynok 5.9 — 3aBucumocts gactotsl LIIUM ot HOMUHATOB Ry 1 Cryy

s nonydeHus Oosjee JUHEHMHOro XapakTepa W3MEHEHMsI CKOPOCTH BpALICHMs Bajla JABUraTeNsl OT
HanpsDKEHUs YIPaABJICHUS, PEKOMEHIYeTCsl BMECTO pe3ucTopa Ry ycTaHOBUTH HcTOYHMK ToKa 0,5...5 MA, B
3aBUCUMOCTH OT TpedyeMoil uactotel LLIMIM.

BriBox 3a1€HCTBOBAH TOJIBKO U1 BApUAHTOB ynpasieHus «I», «/I», «E».

«D0», «D1», «D2», «D3». Bxomsl TTJI-ypoBust BHyTpennero LIAIIl. Yacrora Bpamienust Bana
aBUratTens OyneT MeHATbes oT KomOuHanmu cootBercTByromed 1,5 B na Boixoge LIAII (BbBoa «Uyan»), 10
KOMOUHAIMK COOTBETCTBYIOMIEH 4,5 B.

BrIBOZIBI 33/1€1CTBOBAHBI TOJIBKO JUIsl BAPUAHTOB yrpasieHUs «B» u «E».

«Uyan». Beixon Buytpennero LJAIL Jlns moaxmrouenus ynpasienus ¢ nomoursio LIAIT HeoOxonumo
COEIMHUTH JaHHBIN BBIBOJ C BBIBOJOM «CKOpPOCTB», KaK yKa3zaHO Ha puc.5.3. MI3MeHeHHne 3Ha4eHHs BXOJHOTO
koma ot 0000 mo 1001 mpuBOAMT K CTYNEHYATOMY H3MEHEHHIO YpoBHIO ckopoctu oT 0% 1090%
npubnuzutensho 1o 10%. 3nadenns BxogHoro koja ot 1010 mo 1111 coorBerctByroT 100% ypOBHS CKOpOCTH.
I[J'IH obecnieuennss Oosiee IUIABHOM PEryjJIupoBKU CKOPOCTU PCKOMCHAYCETCA YCTAHOBUTH MCXKIAY BBIBOJaMH «Uuar[» n
«Cxopoctb» unTerpupymoinyio RC-uemnouky 1...10 kOm / 0,01...0,1 Mx® u nojgaBaTh Ha OJUH U3 ITUPPOBBIX BXOJOB
3amanus ckopoctu LIIMM-curnan gacroroit 1...20 kI’ [Ipu aTom "em crapiie paspsia, TeM B OOJIbIIIEM JUana3oHe (HO U
0O0JIbIIIEH TUCKPETHOCTHI0) MOXKET OCYIIECTBISITECSA PEryupoBKa: u3MeneHnus 1...1,5 B npu nmogaue curHama Ha BBIBOA
«D3»; usmenenus 0,1...0,2 B npu nomaye Ha BeIBOA «DO0».

Br1BOZ 3a1€1ICTBOBaH TOJIBKO JUIsl BADUAHTOB yrpaBieHUs «B» u «E».

«Uew». BbIxoa ncrounuka onopHoro HampsbkeHus (6,5B+5%) ¢ makcumanbHBIM BBIXOAHBIM TOKOM 10
MA. [Ipy MOAKIIOYEHNH JAaHHOTO BBIBOJA CJENyeT COONII0JIaTh OCTOPOKHOCTh, BO M30€kKaHNE MEePEerpy3KH Io
TOKY WJIM KOPOTKOTO 3aMBIKaHHUSI, T.K. B TAKOM CIy4yae MOAYJIb MOXET BBIUTH U3 CTPOSI.

«+15B». Bxon nurtanus monyns ¢ TokoM norpebnenus 60...100 MA (B 3aBUCMMOCTH OT BapHaHTa
yIOpaBiIeHUS M OT TEMIIEpaTypbl OKpYy)Kawolled cpenpl) O0e3 BHEmHeW Harpy3ku. [lutaHue Momynst MOXKHO
OCYILIECTBIATh KAaK OT OTAEJIbHOTO MCTOYHHUKA, TaK U OT CHJIOBOTO MUTAHHS C YCTaHOBKOM cTabuimzaropa
(puc.6.1 u 6.2). He pexoMeHayeTcss OCYIIECTBJIATh MUTAHUE OT CHJIOBOHM Ienu 0e3 cTabuiau3aTopa Jaxke B
ClIy4ae MCIOJIb30BAaHUs CHJIOBOTO NUTaHus 12 B, T.K. cxema yNnpaBlIeHHs MOKET BBIUTH W3 CTPOs IO
KOMMYTAIIMOHHBIM BBIOpOCAM MJIH 110 HAOPOCY HANPSDKEHUS B MOMEHT TOPMOXKEHHUSI.
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6. CUJIOBBIE BbIXO/IbI

Jns noakirouenus cuiioBbix 1eneit MJIK pekomeHyroTest cXxemsbl npeacTaBieHHble Ha puc.6.1 u 6.2.

+11..30B Crabunusatop +11..30B
T +15B
+ 1
3 £ 100mrdx50B 1
+
3 —L* 100mkdx508
[/
AR § %

11...16,5 B_ 13,26 7

12,25 +158 ® 10Mk®x25B 13,26 ®

_|__' Obw. = 1T —:E— 12,95 ;1;“? _

Pucynok 6.1 — Cxema noaxmrouenuss M/IK ¢
pa3ienbHBIM TUTAaHUEM

Pucynok 6.2 — Cxema noaxnrouenuss MJIK ¢
IMATAaHUEM OT CHJIOBOH LiEU

Oco0EeHHOCTh UCTIOIB30BAHMS TUTAHUS MOIYJISI OT CUJIOBOM LIETIH OIMCaHa B MPEABIIYILEM pa3iee.

OOMOTKY  BO30YXKJEHHS  JOMYCKAeTCS  MOJCOCOUHATH  JIIOOBIM  CIIOCOOOM:  MapajieibHo,
[IOCJIEZI0BATENBHO MIIM CMEIIAHHO.

OWIBTPYIOUUK KOHACHCATOP CUIIOBOW IENH CIeAyeT YCTaHAaBJIMBATh KaK MOXHO ONMXKe K BBIBOJAAM
Moayisi. OnrtumanibHasi EMKocTh KoHaeHcaTopa 100 mx®d; He pekoMeHIyeTcsl yCTaHaBIMBaTh KOHACHCATOP
émkoctbio MmeHee 10 Mk®d, B ToM ynciie u npu OOJBIION BRIXOIHOM EMKOCTH CTA0OMIM3aTOPa HAMIPSHKCHHUS.

Jonyctumoe HampshkeHue nutaHus cuiioBoi nenu paBHo 11...30 B, omnako npu pabGote aBurarens
MOTYT BO3HUKAaTh KOMMYTAIIMOHHBIE BBIOPOCHI Ooublied aMIuiuTyabl. JlomycThMas amIuiuTyda BBHIOPOCOB
cocraBisier 36 B. Ecnu nBurarens MokeT AaBaTh OOJIbIIME BBIOPOCHI MM IPU TOPMOXKEHUH BO3HUKAET
OonbLIMi HAOPOC HANPSKEHUS, TO PEKOMEHIYETCSl K BBIBOJAAM MOAYIS «+» U «-» MOJKIIOYUTH OTPaHUYUTENb
HaNpsDKEHUs ¢ HOMUHAIBHBIM HanpsikeHueM npo6ost 30...36 B u mouiHocTheio He MeHee 1 BrT.

[Topsinox nmoakmoyeHus (a3 Apuratens 3HadeHus He umeer. Hke npuBeneHa tadbaune 6.1, B KOTOpoit
yKa3aHbl MAKCUMaJIbHbIE MOITHOCTH JBUTATeNIel noaaepxubaemoie Mmoayismu M/IK.

Tabmuna 6.1 — MakcumanbHO AONYCTUMBIM TOK MOJYJS M MOIIHOCTH KOJUIEKTOPHOTO JBUTATENs
IIOCTOSIHHOT'O TOKa.

05A | 1A | 3A | 5A

v B Pom, BT
15 5 11 33 55
27 10 22 62 110

MJIK pa3nuyHbIX TUIIOB MOTYT 00€CIeUMBaTh KOPPEKTHYIO padOTy M 3aIIMUTy ABUTATENEeH MOIIHOCTHIO
yka3aHHOU B Ta0.6.1. [Ipu 3TOM 3HaueHHs yka3aHHbIE B TaOnuie (MakCHMallbHass MOIIHOCTb JBUTATEIS Pmax)
JIEUCTBUTENbHBl B TOM Clydae, €CJIM JBUraTellb padoTaeT Ha CBOK MOJHYIO MOIIHOCTh. Jlomyckaercs
yCTaHOBKa JBUraTeneil ¢ 6oiblieil HOMMHAIBHOM MOIIHOCTBIO, €CIIM MOILTHOCTh Ha Bally JBUTaTels He OyJer
MIPEBBINIATh MAKCHMAJIBHYIO CPEAHIOI MOIIHOCTh IMOAJECPKUBAEMOI0 MoxayiaeM. OJIHAaKo, HE3aBUCUMO OT
pa3BUBacMOM JBUTaTEJIEM MOIIHOCTH €r0 HOMHHAJbHAs MOIIHOCTh HE JAOJDKHA mnpesBpliath 110 Bt mns
mutaauss 15 B m 200 Bt mis nuranus 27 B, B MpOTUBHOM ciiydae MOJIYJIhb MOXET BBINTH M3 CTPOS TO
IIyCKOBOMY TOKY.
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7. YKA3AHUSA DKCIINIYATALIUHN

Motyb ipeTHa3HaYCH JIIS SKCIUTyaTalul 0e3 TPUMEHEHHUS OXJ1aIUTEIs.
Monynb JOKEH SKCILUTyaTUPOBATHCS B YCJIOBUSX BO3JCHUCTBUS HA HEr0 MEXaHUYECKHX HArpy30K
coryiacHo taoiuue 7.1.

Ta6mmma 7.1 — Bo3nelicTBre MEXaHHYECKUX HArpy3o0K.

3HaueHME BHEIIHETO BO3/ICHCTBYIOIETO

Breninuii Bo3aeiicTByommi GaxTop daxTopa

CI/IHYCOI/IHa.]'H)HaSI BI/I6paHI/DI§

- yckopenue, m/c2 (g); 150 (15)

- gacrora, [' 0,5-100
Mexanudeckuil yap MHOTOKPAaTHOTO ACHCTBUS:

- IUKOBOE yIapHOEe yCKopeHue, M/c2 (g); 40 (4)

- JUTATEBHOCTD ACUCTBHS YIAPHOTO YCKOPEHHMS, MC 50
Jluneiinoe yckopenwue, m/c2 (Q) 5000 (500)

Moaynb J0MKEH SKCIUTyaTHPOBAThCS B YCIOBHSAX BO3JCHUCTBHS HAa HUX KIMMATHUCCKHX HArpy30K
corjacHo tabmune 7.2.

Tabmuua 7.2 — Bo3aeiicTBre KIMMaTHYECKUX HArpy30K

Knumatnueckuii pakTop 3HaveHue KIIMMaTHIeCKoro GakTopa
[NonmxeHHast TemrepaTtypa cpepl:
- pabouas, °C; -40
- npegensHast, °C - 45
[ToBblillIeHHAs TEMIIEpaTypa Cpebl:
- pabouas, °C; + 85
- penenbHas, °C + 100
OTHOCUTENIbHAS BJIKHOCTh IpU Temiieparype 35 °C 0e3
KOHIEHCcaInu BiIaru, %, e boyee 98

BeiBozbl MOAynsl NpenHa3HAueHbl UIi MOHTaka Ha IEYATHYIO IUIATy NANKOM MM NpU TOMOIIU
Pa3bEMHBIX COEIMHHTENEH. J[OIyCTMMOE YMCIIO MEpEenacKk BbIBOJOB MOAYJEH IPU IPOBEICHUH MOHTaXHBIX
(c6opounbix) omepauuit 3. Ilaiika BBIBOJOB JOJKHA NMPOM3BOJAUTHCA MpU Temmeparype He Bbime 235°C.
[IponomxuTensHOCTD Maiiku He bosee 3 c.

[Ipy MOHTake W HSKCIUTyaTallud HEOOXOAMMO MPHHATH MEpbl MO 3allUTe MOAYJS OT BO3JACHCTBHUSA
CTaTUYECKOT0 JIEKTPUYECTBA; IPU MOHTAXe 00s3aTEIbHO IPUMEHEHHE NIEPCOHATIOM 3a3EMIISIOIINX OpaciIeToB
Y 3a3€MJIEHHBIX HU3KOBOJIbTHBIX NasUIbHUKOB ¢ MUTaHUEM Yepe3 TpaHCPOopMaTop.

8. TPEBOBAHUS HAJEXKHOCTH

[IpennpusTHE-N3rOTOBUTENb TapAaHTUPYET COOTBETCTBHE KadecTBa MOIYJS BCEM TpeOOBaHUSM
HACTOSIIIETO TIacropTa TpH COONIOJCHHHM TIOTpEOWTENIeM YCIOBUH W TPaBWI XpaHEHHS, MOHTaXa U
HKCIUTyaTallH, a TAK)KE YKa3aHUH 110 MPUMEHEHUIO, YKa3aHHBIX B MACTIOPTE.

IapaHTuitHBI CPOK SKCIUTyaTallud 2 rojia ¢ JaThl NMPHEMKH, a B CIydae INEpernpoBEpPKH — C JaThl
MEPENPOBEPKH.

BepositHOCT Oe30TKa3HON paboThl MoayIIs 3a 25000 yacoB gomkHa ObITh He MeHee 0,95.

['amMMa-TIpOLIeHTHBIA pecypc B YCIOBHSIX M PEKHMMaxX, YCTAHOBJIEHHBIX TY 1oikeH ObITh HE MeHee
50000 gacos mipu y = 90 %.

["aMMa-TIpOLIEHTHBII CPOK CIIy>KObI MOJyJIEH, MPU YCIOBUUM CyMMapHOW HapaOOTKu He Oojee ramMma
MPOIIEHTHOTO pecypca, He Meree 10 e, pu y = 90 %.

["aMMa-TIpOLIEHTHBIM CpPOK coxpaHseMocTH Moxayned, mpu Y = 90 % W XpaHeHMH B YCIIOBUSX,
nonyckaembix TY — 10 ner.




16

9. TABAPUTHBIE U IPUCOE/IMHUTEJIBHBIE PASMEPBI
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Pucynok 9.1 — I'aGaputhsie pazmepst MK

I[paI“OIIeHHI)IX MCTAJIJIOB HC COACPIKUTCH.

10. CBEJAEHMUSA O NIPUEMKE U KOMIIVIEKT IIOCTABKHA

Monymu 3aB. Neo ( IIT. )
cooTBeTcTBYIOT KoMmiuiekTy K/l u Hactosimemy [TaciopTy v mpU3HaHBI TOAHBIMHE JUTS SKCIUTYaTaI[HH

Mecro s mrramna OTK
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