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FOCYIAPCTBEHHGBN CTAHIAIAPT COIO3A CCP

IHETKHU A SNEKTPUYECKUX MAHNINH
Al TrOCT

Meronp! onpene/ieHHsi KOJUIEKTOPHBIX XAPAKTEPHCTHK 9506.7—74

Brushes for electrical machines. The method for determination
of the commutator characteristics

OKCTY 3495, 3496

JlaTa nBenenus 01.01.76

Hacrosiumii cranpapr pacnpocTpaHseTcss Ha WIETKW AU 3EKTPHYECKUX MAlUMH M YCTaHAB/IHBAeT
METOl OmpefeieHHs] KOJUIEKTODHBIX XapaKTepUCTMK (06llero MaleHus HanpsKeHHs: Ha Tape LIeTOK,
Ko3dpHUHEHTa TPEHHST M U3HOCA) Ha KOPDOTKO3a@MKHYTBIX KOJUIEKTOpaX,

(Uamenennas penakuvs, Mam. Ne 3).

la. OTBOP OBPA3110B

la.1. KonuyecTBo 1€TOK, OTOMpaeMbIX 151 HCIBITAHHIA, NODKHO OBITH YKa3aHO B CTAHAAPTAaX WIH
TEXHHYECKHMX YCIOBHAX Ha LUETKH KOHKPETHBIX Mapok.
(BBeaeH nonoanHreabio, Mam. Ne 2).

1. AIIMAPATYPA

1.1. Koporkosamxuytele kouiekropbl THNoB K3K-95 u K3K-280. duametp Kosiekropa THma
K3K-95 nomken 6b1T (95+5) MM, THIa K3K-280 — (265+15) MM.

KopoTko3aMKHYTbIE KQIUIEKTOPbI JODKHB! HMETh 3KCIUTYaTAlMOHHYIO RokyMenTaumio no 'OCT 2.601.

(M3menenHas pepaknus, Usm. Ne 1),

1.2. Hu3koBONBTHBIH reHEPAaTOp MOCTOSHHOIO TOKA MM BLINPSIMHUTEILHOE YCTPOHCTBO CO CIIIAXM-
BalOUIMM QWILTPOM, SBLAIOMIMECS HCTOYHUKOM IIOCTOSSHHOIO TOKAa M O0ecledHBalolIMe CHIY TOKa
TpebyeMoii BeIuMHbL. BenuunHa nynbcauMy HanpsokeHHs He OJDKHA npesbnuath 10 %.

1.3. [Ipuson, obecneunBaommii cKOpocTb KoaneKTopa 15—25 M/c. MolmocTs IpUBoaa — He MeHee
1,5 xBr.

(U3menenunan pempakuun, U3m. Ne 1),

1.4. Ipubop, no3ponsomMii NPOK3BOAHTD M3MEPEeHHs YACTOTH BpALICHHMS B NpefenaX peXHUMOB
HCTBITAHMH, YCTAHOBNEHHBIX HACTOSILIMM CTAHNAPTOM, ¢ MOTPEHOCTHIO +100 MuUH—!.
(M3menennan pepakuus, U3m. Ne 2).

1.5. BonbTMeTp NOCTOSHHONO TOKA Kjiacca TOYHOCTH He Hipke 1,0 ¢ npenenomM usMepenns ao 7,5 B,
TIpUMEHAEMBIH NIPYU ONpENENCHUH O6LIEro NageHusi HanpsDKeHKMs MEeXAY LIeTKAMH H KOJLIEKTOPOM.

1.6. AMnepmeTp MIOCTOSTHHOTO TOKA KJ1acca TOYHOCTH He HMXe 1,5 ¢ npenenoM mamepenus no 30 A
s UcrbiTaHuH Ha Kolekrope tTHna K3K-95 u ¢ npeaenom usamepennst 1o 100 A mist MCIBITAHMH Ha
koJuiekTope Tina K3K-280.

1.5, 1.6. (3menennas pepaxuns, Ham. Ne 4).

1.7. Ilpucnoco6neHue wist H3MEPEHUA PAHATIBHOTO pa3sMepa IIeTOK, H3TOTORIEHHOE B COOTBETCTBHH
C TEXHMYECKOM NOKYMEHTAlMEH, YTBEPXAECHHON B YCTAHOBIEHHOM TOPSAKE.

(U3menennas penakums, Mam. Ne 1).

Hanarue opuunansbuoe TlepenedaTxa BoCHpemeRa
*
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1.8. Muxponmerpsl o 'OCT 6507.

(M3menennas penaknus, Ham. Ne 4).

1.9. IunaMoMeTp, H3rOTORICHHBIA B COOTBETCTBUM C TEXHUUYECKOH NOKYMEHTAaLMeH, yTBepXaeHHOM
B YCTAHOBJICHHOM TIOpSIKE.

1.10. OImidopanbHag wKypka no FTOCT 6456.

1.11. Wnaukatop MHorooGopothslit mo 'OCT 9696 ¢ morpewrHocTsio u3Mepenus 0,002 MM.

(A3menennas pegaknus, Mam. Ne 4).

1.12. HaGop wmynos Ne 3 k. 2 no TY 2—034—225.

(U3MenenHas penaxuusg, Uam. Ne 5).

1.13. BubpouaMepurensHble NMpuOOpsl C BUOPOHW3MEPUTEILHBIMM TpeoOpa3oBaTeNIsIMU, a TaKxe
OoKTaBHble W TperbokTaBHble GuabTpbl o TOCT 25865 u TOCT 17168, obecneunBaroline W3MepeHHs
napaMeTpoB BUOpaluu.

Knace TouHOCTH BHOpOHM3MEPHTEIbHBIX TPHOOPOB NOMKEH ObITh He Hosee 15, a rpanyMpOBaHHBIX B
neuubenax — He 6onee 1,5 no F'OCT 258685.

1.14. Hlranrenumpkyns HI-IT ¢ norpemHocTsio naMepenuii 0,05 MM o I'OCT 166.

1.13, 1.14. (BBenenn nonosuuTensto, Mzm. Ne 1),

1.15. A6pasuBHrle 6pycku P16—P30 no OCT 2.M170-—9.

(U3menennas pemakuus, H3m. Ne 2, 3).

2. TIOATOTOBKA K HCITBITAHHUAM

2.1. O6pasuamu 47151 UCHBITAHUH Ha KosviekTope THa K3K-95 nomkwet 661 11etku THna K1—4 no
TOCT 12232 pasmepoM 8 x 12,5 x 12,5 ¢ nposonom Mapky I wrn ITIIC ceyennem 1,5 MM? ¥ naMHOR
200 MM, 3aae1aHHBIM CITIOCOBOM KOHOIIAaTKM ¢ HaKOHEYHHMKoM SB1-—1,5.

[Ipu mnotHocTH ToKa Gombiwe 20 A/cM? mpuMeHsnor nposog Mapku [T wiu IIIC ceyenuem
2,5 MM? ¥ umHO# 200 MM, 3afelaHHBIA criocofoM KOHOMATKH, ¢ HAKOHEYHUKOM SB1—2.5.

Ob6pasuaMu 111 ucnbITakuit Ha Ko/vtekrope tuna K3K-280 gomkHpr ObITh wwietku THMa K1—3 no
T'OCT 12232 pazmepamu 12 x 24 x 20 MM W 8 x 24 x 20 MM ¢ npoBoaom Mapku ITHIC wnm ITII ceyennem
2,5 MM? 1 ymHo# 100 MM, 3ade/JaHHBIM cocoBOM KOHOMATKM C HAKOHEYHHKOM 5B2—2,5.

(U3menesnas pepakumua, U3m. Ne 1, 2, 3, 5).

2.2. Illerxy nns MCNBITAHUH He JOJDKHBEI UMETh TPEILMH, CKOJIOB, 3aTPSA3SHEHHIH, BMATHH ¥ PAKOBHH.
HlepoxoBaToCTh NOBEPXHOCTH He OOIKHA GbITH Ipybee Rz = 40—80 MKM.

lerkyn Wi UCTIBITAHMIH BbIPE3alOT M3 OJIOKOB, IUIMT, 3arOTOBOK TaK, YTO6bl HaHGONBLIMI pasMep
LIETKM pacrionaraics B IUIOCKOCTH INPECCOBAHMS,. T. €. IEPNCHAUKYISIPHO K HaNpaBNeHHUIO MPECCOBAHMs
WIH TapajUIeNIbHO OCH BbIOARIHBAHHS.

(U3menennas pepakuus, Mam. Ne 1).

2.3. Tlepen ucnbITaHMEM TOBEPXHOCTb KOJUIEKTOPA OYHILAIOT OT CNEAOB NPEObUTYUIMX WCMBITAHHUM
UUTHOBATBHON HMIKYpKO#W WM abpasuBHBIM 6pyckoM P16—P30.

2.4. Tlpu MeaneHHOM BpallleHHH M3MEDSIIOT cTaTHYeckoe BUeHHe KOJUIEKTOpa HHAMKATopoM. Bean-
YHHY CTaTHYECKOro OMEHHsI OLCHUBAIOT KaK CYMMY aOCOJIOTHBIX 3HAYeHUI! MAaKCUMATbHBIX OTKIOHEHHUH
CTPENKM HMHIMKATOpPAa OTHOCHTENIBHO TOYKM OTcyeTa TpM OAHOM oGopore Kouiektopa. JomycTHMas
BeTHUMHA 6ueHus mis xomnekropa Tuna K3K-95 He nomkHa 6bite Gonee 0,01 MM, 11 KoJuleKTopa THMA
K3K-280—0,015 mM.

(M3menennas pegakuus, U3m. Ne 1, 3).

2.5. [IlynoM npoBepsIoT paccTOsSIHUE MeXIY HIDKHMMH KpassMH LIETKOAEpXKaTe/lell H KOJUIEKTOpPOM,
KOTOpO€ JOJIKHO OBbITh:

g KoywiekTtopa Tuna K3K-280 — 1,5—2,5 my;

» » » K3K-95 —1,0—2,0 mm.

(N3meHennas penakuus, Mam. Ne 1).

2.6. IIpoBepsIIOT COCTOSTHHE KOJUIEKTOpa Ha OTCYTCTBHE MEXAHMYECKUX IIOBpeXAeHMH paboueit
TIOBEPXHOCTH, OTCYTCTBME 3ac[aHMA HAXMMHOTO CTEpXHS M NPYXWUH AMHAMOMETpa, YYBCTBHUTEIBHOCTH
TpaBepchl (CBOOONHBIX KoJeOaHUH NODKHO ObITh He MeHee 10, IPH 3TOM CTpeliKa J0JDKHA BO3BpAllATLCs
Ha 0).

OnMH pa3s B KBapTal H3MEpSIOT AUAMETP KOJUIEKTOpa IUTAHTCHLUMpPKYJeM WIM MHKPOMETPOM M
PE3YNBTaThl 3alHCBIBAIOT B GopMynap (nacnopr).

(U3menennas pepaxuust, Ham. Ne 1, 3).
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2.7. Ulerku, npegHasHayeHHbIE 17151 UCTILITAHHI, HYMEPYIOT M BCTABISIIOT B 000MMBI LLETKOAEPXKa-
Teneu.

2.8. TlpuTHpaioT WIETKU Ha 11ABIOHEe WM HEeTIOCPEACTBEHHO Ha KoJUleKTope ULudoBaibHol Gymaroi
¢ Lesbl0 MPUOaHUsT MX paboueit oBepxHOocTH (dhopMbl, OH3KON K hopMe KOJUIEKTOpa.

2.9 Tlocne npUTHPKM TOKOBEAYLIMC TPOBOAA LWIETOK MPHKPEIUIAIOT K Ki1eMMaM KOJUIEKTOPHOU
YCTAHOBKH M CO3JAIOT JARICHHE Ha LLETKH.

2.10. Jns werok, MCNbIThIBaeMBIX Ha KosmekTope TMna K3K-95, mpousBoasit npupaboTKy 1LETOK K
KOJUICKTOPY B TeueHHe 1 4 6e3 Toka NpH yCWINM HaxaTHs Ha weTky (8+0,4) H [(0,840,04) xrc] ¥ muHeliBo#i
cKopocTH (25+1) M/c. 3aTeM B TedeHMe 2 4 NPOM3BOAAT NMPHPaGOTKy NpH IUIOTHOCTH TOKA, pPaBHOM
HOMHUHAJILHOM, NIPH TeX Xe 3HAYEHMUSAX YCHIUST HAXKaTUsI M JIMHEHHOW CKOpPOCTH.

1 weTtok, UcnbIThiBaeMbIX Ha Kowtekrope K3K-280, npupaboTky nponsBomst B TeueHHe 2 4 6e3
ToKa, 3areM B TedeHue 5—10 4 NpH IUIOTHOCTH TOKa, PaBHOM NOJOBHHE HOMHHAILHOM, NMPH YCHIMH
HaxaTus Ha werky (6x0,3) H [(0,61£0,03) xrc] mis werok pasMepamu 12 x 24 x 20 MM u (4+0,2) H
[(0,4+0,02) xrc] a1 weToK pazMepaMu 8 x 24 x 20 MM THHeHOM cKopocTH (15+1) M/c.

YacroTa BpallleHUs] KOJUIEKTOpa (7) JOJDKHA COOTBETCTBOBATh NOACYHTaHHOM no dopMmyne

,_v60 _ v60 )
“nd 3,144’

TAe Vv — JIMHEHHas CKOPOCTb KOJUIeKTopa, paBHas (15t1) M/c mns xomnekropa tHna K3K-280 u
(25%1) M/c — nna komwnekTopa THna K3K-95;
d — mUaMeTp KOJUIEKTopa, M.

2.7—2.10. (M3menennas pegakuus, Uam. Ne 3).

2.11. Tlocne npupaboTKy WETKH OCMAaTPHBAIOT Ha OTCYTCTBHE JePEKTOB, YKA3aHHBIX B TEXHHYECKOM
JOKYMEHTALIMH, YTBEPXIEHHOH B YCTAHOBJIEHHOM IOpSAKE.

[1pu noMotuuy npucnoco6neHUsE U3MEPSIIOT MUKPOMETPOM 3HaY€HHE pafHabHOIO pa3Mepa ¢ TOYHOoC-
Th10 0,01 MM M pe3ynbTaThl 3aIIUCHIBAIOT B XypHal.

(M3amenennas penaxuns, Mam. Ne 1, 4).

2.12. Tlocne n3MepeHHs HIETKM BHOBb YCTAHARIMBAIOT B LUCTKOAEPXATeAH M TMIPHCTYNAIOT K HUCHbI-
TaHUAM.

(Nsmenennas penaxkuusg, Usm. Ne 3).

2.13. Ilpu ycTaHOBKe KOJUIEKTOpa U TNEPHOAUYECKMX PEMOHTAX M3MEPSAIOT YPOBEHb BHOpauumu Ha
MoAUIMIIHMKE. 3HayeHHe BUOpAllMM He OO/DKHO MpeBbillath 20 MKM Ha 4acToTax BpalueHus 4700—
5400 Mun—! st Komtekropa Tuma K3K-95 u 1000—1200 Muu—! ans konnekropa Tuna K3K-280.

(Mamenennas pepakumsa, M3m. Ne 1, 4).

3. MPOBEJEHUE UCIIbITAHHU

3.1. HcnprraHusa NpoBOAST Np¥ HOPMATLHBIX KIMMATHYECKUX YCIOBHSIX:

- TeMnieparypa (25+10) °C;

- OTHOCHUTe/IbHAS BJIAXHOCTb Bo3nyxa 45—80 %,

- atMocdepHoe aaBneHue 84-103—107.10% Ma (630—800 MM pT. cT).

(M3menennan pepaxums, Ham. Ne 1).

3.2. Hcnerranus Ha xosnexrope THna K3K-95 npoBoasT B pexume:

- IMHeHHas ckopocTh — (25+1) M/c;

- ycwine Haxartusi Ha weTky — (8+0,4) H [(0,8+0,04) xrc];

- IVIOTHOCTB ToKa — (20£1) A/cMm2,

Jonyckaercsi NpoBOAMTL MCIIBITAHHUS TIPH IVIOTHOCTH TOKA, YKa3aHHOM B CTAHOApTax WIM TEXHHYEC-
KMX YCJOBMSIX Ha LUETKH KOHKPETHBIX MapoK.

(U3meHennas penakumsa, Ham. Ne 3).

3.3. Hcnprranns Ha koswtexkrope Tuna K3K-280 npoBoast B TeueHue 50 4 npu ckopoctH (15+1) M/c,
ycwnuyM Haxatus (610,3) H [(0,640,03) xrc] mna wmerok pasmepaMu 12 x24 x 20 mm u (4+£0,2) H
{(0,440,02) xrc] s weTok pasMepaMu 8 x 24 x 20 MM M IUIOTHOCTH TOKa, YKa3aHHOW B CTAHAapTaX KM
TEXHUYECKHX YCIOBHMSIX Ha LIETKU KOHKPETHBIX MapoK.

Ycunue HaXaThsi Ha IETKH NMPOBEPSIIOT Nepel HayajloM UCTILITAHMIA.

(Mamenennas pepakmus, Mam. Ne 3, 4).

3.4. MsMmepeHne oOluero naneHMsi HaNpsDKCHHs Ha mape WeToK (2 A U) npoBoasT BONBTMETPOM.
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[TaneHne HANpPsSDKCHHS H3MEPAIOT KAK PA3HOCTb MOTEHUHMATOB HAa YYacTKe: MpPOBON 1LETKM IUTIOCOBOH
NOTAPHOCTH — KOJUIEKTOP — NPOBOJ 1UETKH MHHYCOBOH NMOSIPHOCTH. M3MepeHMs NPOBOAAT Yepe3 Kax-
avle 4 4 paboThl Kowtekropa tHna K3K-95 u 1epes 10 u pa6orni Kowtekropa Tuna K3K-280. B npouecce
HCTIBITAHHS He HOIMYCKAeTCs MepeMelaTh LEeTKH.

Jlonyckaercs IIpOBOAMThL H3MEpeHHe oOlLIero ManeHHs HaIpPSKeHHs depe3 Kaxawle 2 Y paboTbl
KOJUIEKTOPA.

35, OnpeneneHnue MOMEHTAa CHNb TPEHUHA

MoMeHT cwibl TpeHHs Ha Kosvtekropax tvna K3K-95 u K3K-280 onpenensior no ukane MoMeHTOB
KayatolueHcs TpaBepchl, NPEABaPHTENBHO CHAB ee ¢ PHKcaTopa. M3aMepenne npoBoasT Yyepes Kaxuible 4 4
paboTbl KosUIeKTOpa.

Jomnyckaercst MPOBOANTL H3MEPEHHUA Yepe3 Kaxable 2 4 paGoThl KOJUIEKTOpA.

3Ha4yeHHs] MOMEHTA CHJIbI TPEHHs 3aIMUCHIBAIOT B XypHA.

(U3menenuan pepakuus, Ham. Ne 4).

3.6. ITocne OKOHYAHUSI MCTIBITAHMS INETKM CHUMAIOT M M3MEPSIOT MX DaiHalbHBI pasMep ¢
MIOMOIILIO TOTO X€ IpPHCNOCOGIEHHs, YTO M IIPH HAYalbHBIX HM3MEpeHHsIX. Pe3yabTaThl M3MEpeHHH
3aITUCBIBAIOT B XKypHAT.

(Usmenennas penaxums, Mam. Ne 1).

3.7. B TeueHHe Bcero mepuola MCILITAHHH M BO BpeMs H3MEDPEHHs MapaMETPOB HE NOMYCKaeTcs
PETVIMPOBKA TpYXHMHBI, CO3MalolIed HaXaTHe Ha WIETKY, NEepeMelIeHHe ILETOK B LIETKOAepXaTelsX M
MEXaHMYECKOE HApYLIEHUE ITOTUTYPHI,

CrereHb HCKpEHHSI LLIETOK B Te4eHHe BCero NnepHoa UCMLITAHMIM He JOIXHa 6bITh 6onee 1 6anna no
mwkane ['OCT 183.

(M3Merennas penakuus, Mam. Ne 3).

4. OBPABOTKA PE3VYJIbTATOB

4.1. 3a BeaMyMHy oOllero nageHUs HaNpsDKeHHsA Ha mape ierok 2 A U mpuHMMaOT cpemHee
apupMeTHIECKOE NOMYYEeHHBIX H3MepeHUH. [TorpeniHocTh H3Mepenus 13,0 %.

(U3menennas pegaxuus, Hsm. Ne 3, 4).

4.2. KoapduimeHT cuibl TpeHU Ha Koslekrope THnoB K3K-95 u K3K-280 onpenensiior no
dbopmyne

M (2
M= QR;

rae M — cpenHee 3HaYeHHEe MOMEHTA CHiIbl TpeHHd, H-M (Kre-cm);
R — panuyc KoUteKTopa, M (cM);
Q — cyMMapHOe YCWIME HaXaTHsl Ha Bce MCIbITyeMble IueTkd, H (krc).
ITorpewHocTs U3MepeHUs +5 %.
4.3. M3Hoc LIETOK OMNpedesTOT MO PasHOCTH HMX PAgHANbHBIX Pa3MepoB A0 M IOC/e UCTBITAHHH.
[MorpewxocTs U3MepeHUs 5 %.
4.2, 4.3. (M3menennas pepaxuust, Uam. Ne 3, 4).
4.4. HleTkd cUMUTAIOT BBLAEPXABIUMMM HCIBLITAHHS, €CIH MOTy4EHHBIE PE3Y/NbTaThl COOTBETCTBYIOT
3HAYEHUSIM, YKa3aHHBIM B CTAaHJAapTaX WIH TEXHUYECKHX YCJIOBHSX Ha ILETKH KOHKPETHBIX MapoK.
(Bsenen ponosmmurenbho, M3m. Ne 2).
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