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VY cTarTi po3rasHYTI OCHOBHI YMOBHM Ta HaJlaHO PEKOMEHJAIlli 1100 BUOOPY palliOHATIbLHUX
MarepiariB  poOOYMX eJEeMEHTIB a0pa3WBHO-BUTIAKYBAJIbHUX pO3ropTok. [IpoBeneHo
eKCIIEPUMEHTAJIbHI JOCIIIPKEHHS 3 BU3HAUEHHS BIUIUBY 3€PHUCTOCTI a0Opa3suBHUX €JIEMEHTIB
Ha CepeJIHI 3HAaYCHHS IOPCTKOCTI MMOBEPXHI OTBOPIB.

B crarbe paccMOTpeHbl OCHOBHBIE YCIOBUS U NMPEAOCTaBICHI PEKOMEHAAMY OTHOCUTEIBHO
BbIOOpa palMOHAJIbHBIX MaTepUaloB pabo4yMX 3JIEMEHTOB aOpa3MBHO-BUIJIAXKUBAIOIINX
pa3BepTok. IIpoBeneHBI SKCIEPUMEHTANbHBIE HCCICNOBAaHUSA 110 OIPEIEICHUIO BIIUSHUSA
3€pHUCTOCTH a0pa3MBHBIX JIEMEHTOB HA CPEJHME 3HAYEHUS IIEPOXOBATOCTH MOBEPXHOCTU
OTBEPCTHH.

In article the basic conditions are considered and recommendations for choice rational
materials of working elements abrazivno-burnishing reamers are made. Experimental
researches by definition of influence of granularity of abrasive elements on average values of
a roughness of a surface of apertures are spent.

TpeOoBanus, mnpeabsABAsSEMble K TOYHOCTH pa3Mmepa, (opMbl U
pPacnoJIOKEHUs] TOUHBIX KOOpJAWHUpOBaHHBIX oTBepcTuil (IT 5 — 6), a Takxke K
KauecTBY TIOBEPXHOCTHOIO  CJIOA  NPHUBOJAAT K  COBEPIICHCTBOBAHUIO
TEXHOJIOTUYECKHX METO/I0B MexaHu4yeckoi oOpaboTku. KauecTBo moBepxHocTu
SBJIICTCSI OJTHUM W3 Hanbojee BaXKHBIX (PaKTOPOB U OOYCIOBJICHO CBOMCTBAMU
MaTepuajJoB M METOJOM MeXaHH4ecKo oO0paboTku. B asTux ycrnoBusx
aKTyaJIbHbIM  SIBJISICTCS.  BONPOC,  KacaloUIUHCS  ONpeleNiCHUs  BIUSHUS
3€pHUCTOCTH PabOYMX 3JIEMEHTOB a0pa3WBHO-BBHITTIAXKUBAIOIIUX PA3BEPTOK Ha
HIEPOXOBATOCTh MOBEPXHOCTH.

[enb paboOThI — ONpeeNieHNE PAlMOHATBHBIX XapaKTEPUCTUK MaTEPHAIIOB
pabouyux OSJIEMEHTOB [IJI1 KOHKPETHBIX YCIOBUU 00pabOTKM aOpa3uBHO-
BBITJIAXKMBAIOIIUMU pa3BepTkamu (ABP).

J1ist mocTaBIEHHOM 11eJId HEOOXOAUMO PEMIUTH CIEAYIOIINE 3a0auH:

— paccMOTPETh YCIOBUS 00pabOTKH;
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— OTPEJIEIUTh MaTepuajbl paboYuX dJIEMEHTOB U UX MapaMeTphl;

—  ONpEeAeNuTh BIWSHHE 3€PHUCTOCTH Ha CpEJHHE 3HAYCHUS
HIEPOXOBATOCTU MOBEPXHOCTHU MIPHU PA3MEPHOM U OTJEIOYHON 00padoTKe.

VYcnoBust  00paOOTKM  OMPENENSIIOTCS  MaTepualioM  3aroTOBKH, €€
TBEPIOCTHIO, & TaKXKE IUAMETPOM OTBEPCTHS M TPHUIYCKOM Ha abpa3uBHOE
pasBepTthiBanue. Ckopocts Bpamenuss ABP mpu pasmepHoii  00paboTke
Ha3HAyaJIach U3 YMCIa PEKOMEHIyeMbIX 3HAYCHUH ISl MIPOIIECCOB XOHMHTOBAHUS
1 abpa3uBHOTO pa3BepThiBanus [1].

:

§:

Pucynok 1 — Cxema ABP: 1 — xopniyc ABP, 2 — moBopoTHbIii 0J10K,

3, 4 1 6 — HanPABJISIONIUE YIEMEHTHI, 5 — aOpa3UBHBIN dJIEMEHT; |y — NITMHOM 3aX0aHOI
dacku abpa3uBHOTO IIEMEHTA, (O, — YTOJl HAKJIOHA B IJIaHE 3aX0HOM (ackwu, I —
0CEBOE CMEIICHNE BEPIINHBI a0Pa3MBHOTO JI€MEHTAa OTHOCUTENHFHO BEPIIMHBI
HAMpaBJISAIONIETO AIEMEHTa, lg — JUTMHA OCHOBHON paboueit
MIOBEPXHOCTH aOpa3MBHOTO JIEMEHTA.

Onpenenenne palMOHANBHBIX MaTepUAIOB pabOYUX dJIEMEHTOB ISt
KOHKPETHBIX yCIIOBUI a0pa3uBHO-BHITJIAXKUBAIOIIETO pa3BepThIBAaHUS
OCYUIIECTBJISUIOCH Ha OCHOBE pa3Maxa M CpPEeIHHUX 3HAUYCHUU IIePOXOBATOCTH
MOBEPXHOCTH TIOCJIE pa3MepHOM 1 OTaeno9Hoi 00padoTkn ABP mpencraBieHHoM
Ha puc.l. I'eomerpust ABP — yrael pazBopora Mexy aOpa3uBHBIM 3JIEMEHTOM
(AD) 5 u HanpaBISIOUMMHU dJIeMEHTaMHU 6, 3, 4 COOTBETCTBEHHO Py, (2, P3: Q=
80° — 90°, @, = 180°, @3 = 270°. [ns obOecriedeHHs BO3MOXKHOCTH CheMa
pUIycKa OOJIBINEH BEeTUYNHBI HA HAPYKHYIO TTOBEPXHOCThH MTOBOPOTHOTO OJIOKA
HAHOCAT TalbBaHONOKPHITHE [2]. OTHOIIEHWA CYMMapHOW JJMHBI AYyT
aOpa3uBHBIX BJEMEHTOB K JJMHE OKPYKHOCTH 00pabaThiBa€MOr0 OTBEPCTHS
HaxoawIuch B quanazonax q = 0,10 — 0,15 u q = 0,15 — 0,20 nns ABP ¢ AD u
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ABP ¢ a0pa3uBHOI BCTaBKOW C HaHECEHHBIM TalbBaHOMOKphITHEM (ABITI)
COOTBETCTBEHHO. J[uHBI paboynx 3JIEMEHTOB HAXOAWINCH B auamna3one 0,25 —
0,8 nnuHbl 06pabaTeiBaeMbix oTBepcTuii (19 — 150 Mm). MaTepuan 3aroToBoK —
ctasb 20X ¢ HB <216 u HRC 32 — 36; ctans HI1X15 ¢ HRC 18 — 22 u HRC 58
— 62; crans 651" ¢ HRC 48 — 54. VccnenoBanus NpoOBOAUINCH HA MHOTOLICJIEBOM
cranke monenu 2254BM1®4. Tlpunyck Ha oOpaboTky oTBepctuit ABP ¢ AD,
BBINIOJIHEHHBIMU B BHjae OpyckoB a0 10 mxMm, a mana ABITI mo 20 Mxwm.
[ITepoxoBaTOCTh MOBEPXHOCTU OTBEPCTHH 3arOTOBOK HAaXOJWJAch B JHAMA30HE
Ra = 0,32 — 1,25 MM u obecrneuywBajgach Ha OIEpalldd pacTauMBaHUS
TBEPJIOCIUIABHBIMH pe3llaMu U pestiaMu u3 ampoopa [3]. B kauectBe COTC
ucrnoiabs3oBanack 30% BogHASA SMYIIbCHUSL.

B kayecTBe aOpa3suMBHBIX MaTEpUaJIOB HCIOJB30BAIUCH T'€KCAHUTOBBIC
nopouiku Mapku CI'AJl, kyoouut mapku KP u anmasnsie nopouiku mapku AC6,
AC32, ACB 3epnauctoctbio oT 63/50 no 200/160. IlpenBapuTenabHbIii BHIOOD
MarepuanioB  pabounx siemeHtoB ABP  ocymectBisinics ¢ ydeTom
00pabaTbIBaEMBIX MAaTE€pUAJIOB, UX TBEPJOCTH, a TAKXKE YCIOBUH aOpa3MBHO-
BBITJIAKUBAIOIIETO Pa3BEPThIBAHUS.

Bnugaue 3epHucTOCTH a0pa3uBHbIX 31eMeHTOB ABP Ha cpennue
3HAQYEHUSI NIEPOXOBATOCTU MOBEPXHOCTU OTBEPCTUH IMOCIE Pa3MEpPHOIo dTara —
@ W OTAEJIOYHOr0 3Tarna — 6 00pabOTKHU MOKa3aHbl Ha puc. 2.

B pe3ynbTaTe uccienoBaHuid yCTaHOBIIEHO CIIEYIOLIEE:

1. Ilpu o6paGotke oTBepcTuii ¢ npunyckom 10 MM B
TepMOOOPaOOTAaHHBIX CTABHBIX 3arotoBkax (cramu mapok IIX15, 651, 20X ¢
HRC 32 - 36) mnenecoo0pa3HO HCIOJIB30BaTh B KadecTBE MaTepuasa
abpa3uBHbIX AneMeHTOB AD-CI'Al mmn ABI'TI-CI'AJ] 3epauctocthio 100/80 u
HaIPaBJISIOLIME YIEMEHTBI U3 MOJIMKPUCTAIINYECKUX aIIMA30B.

2. Ecnu mpunyck He 0oJblie 8§ MKM, HAMITYYIIHE PE3YJIbTAThl MOJTYYECHBI
Npu  UCMOJb30BaHWU pabounx snemeHToB AD-KP wmm  ABITI-KP ¢
3epHucTOoCcThI0O  80/63, a  Takke  HANpaBJSIONMIUX  DJIEMEHTOB U3
MOJIUKPUCTAIIMYECKUX aiMa30B. HeCcKOIbKO Xy/uiue pe3yabTaThl MOTy4YeHbl B
cinyqasx npuMmenenust ABI'TI-CT'A/L.

3. Hcnonp3oBaHHE HAMpaBSIOMMX 3JIEMEHTOB W3 CHUHTETHYECKUX
anma3oB Mapok AC 3eprauctocthio 14/10 ¢ konuentpanueit 200 % npuBOAUT K
HAJUMAHUIO MEJIKOW CTPYKKHU Ha UX pabodyuX MOBEPXHOCTIX MPU OTIAEIOYHOM
o0paboTKe B cly4asiX, €CIM OKpPYXKHas CKOPOCTh pa3BepThiBaHUSI Vo
npeBeimaer 0,5 wm/c. B pe3ymprare  yBETMYHMBAETCA IIEPOXOBATOCTH
00paboTaHHON TMOBEPXHOCTU, CHUXAETCA A(PPEKTUBHOCTH MOCIEIYIOMICH
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pa3MepHOil 00pabOTKH, a, B OTAEIBHBIX CIydyasix, MOCIEIYIOIIYI0 Pa3MEPHYIO
00paboTKy BOOOIIIE HEBO3ZMOXKHO OCYIIIECTBUTD.

4. YcraHOBiEHO, 4TO 4eM Bhllie 3epHUCTOCTE AD u ABI'TI, Tem BbIIE
BO3MOXHasi CKOpPOCTb OTJEJIOYHON OOpabOTKH, TaK Kak C YBEIMYECHHEM
3epHUCTOCTH  «3acajMBaHHUE» PEXYHIEH TMMOBEPXHOCTH TPU OTIACIOYHON
00paboTKe Jierye ynaisieTcs B Havajie MOCienyloleld pa3MepHOd o0pabOTKH.
[Toatomy AD-KP unum ABITI-KP c 3epauctoctbio 63/50 menee 3¢ dexTuBeH,
yeM c 3epHUCTOCThIO 80/63, Tak Kak B IMOCJIEIHEM CIllydae MpU HaAJTUYHH
HAIPaBJISIONUX JJIEMEHTOB W3 TOJUKPUCTAIUIMYECKUX alMa30B BO3MOXKHA
otnenoyHas o0paboTka ¢ 0OoJjiee BBICOKOW CKOpocThio. Hampumep, mnpwu
00paboTke TepMOOOPaOOTAaHHBIX CTaJbHBIX 3aroToBOK (ctamu Mapok IIIX15,
651, 20X ¢ HRC 32 — 36) pauuoHanbHas OKpYXHas CKOPOCTb OTIEIOYHOM
o0paboTku HaxoauTcs B auarna3zoHe Vo = 0,5 — 1,2 m/c (MeHblllee 3HAaUCHHE
CKOPOCTH OTACJIIOYHOW OOpabOTKH COOTBETCTBYET OOJBIIEMY JTUAMETPY
pa3BepThIBAEMOr0 OTBEpcTHsi), a Npu obpabotke cramu 20X ¢ HB < 216 —
HaxoauTcs B nuana3one Vo = 0,5 — 1,0 m/c.

MKM 1 4

2 —+2-4-5

Rals 3 A6
! 1 /;ﬁ

0,5

0
63/50 80/63 100/80 125/100  160/125  200/160
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e e
R,F 06 //‘// /ﬁy
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Pucynok 2 — Biusiaue 3epHHCTOCTH abpa3uBHBIX 3jeMeHTOB ABP Ha cpennue
3HAYEHUS MIEPOXOBATOCTH MOBEPXHOCTH OTBEPCTUH TOCTIE pa3MEPHOTO dTara — a v
otnenoyHoro 3tana — 6 oopaborku: 1 — AD-CI'AJL, 2 — AD-KP, 3 — ABIIT-CT'A/L;
cranp X115, HRC 58 —62; d =75 mm, 1 = 120 mm; 4 — AD-CT'AJL, 5 — AD-KP, 6 —
ABIII'-CI'ALI; ctamp 20X, HRC 32 —36; d =40 mm, 1 = 70 Mm; Z < 15 mxm, VP =

0,15 m/c, SP = 1,2 mm/06; VO = 0,6 m/c, SO = 0,5 Mmm/00.
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5. YcraHOBIEHO, UTO OKpY’)KHas CKOPOCTh pa3MepHoil oOpaborku ABP
MOYTH B JBa pa3a MEHbIIE, YeM PEKOMEHJYyEMble 3HAYCHHS [JIsl OIEpaluu
XOHUHTOBaHUA. JTO CBSI3aHO C [PUMEHEHUEM MEHBIIUX CKOPOCTEH
MIPOJIOJIBHOTO TIEPEMEIEHUS MPU a0pa3UBHO-BHITIIAKMBAIOIIEM Pa3BEPTHIBAHUU.
Hampumep, npu o0paboTke cTanbHBIX 3aroToBoK (ctamu mapok IIIX15, 65T,
20X ¢ HRC 32 — 36) paunoHanbHasi OKpY>KHasi CKOPOCTb pa3MepHOil 00pabOoTKU
HaxoauTcsi B auanazone Vp = 0,2 — 0,35 M/c (MeHblIee 3HAYEHUE CKOPOCTH
OTJIEJI0YHOI 00PaOOTKH COOTBETCTBYET MEHbBILIEMY JUAMETPY Pa3BEPTHIBAEMOIO
oTBepcTUs), a npu 0opadoTke cranu 20X ¢ HB <216 — HaxoguTcs B 1Uana3oHe
Vp=0,1-0,25 m/c.

6. BrisaBieHo, 4to npu o0paboTke oTBepcTUil Tuamerpamu 6oiiee 50 MM u
npunyckom 10 8 MM Ooisiee apdextuBHo npumenenrne ABP ¢ ABITI-C unu
ABITI-K, Ttak kak B 3TOM ciy4yae mapameTp ( BbIIIE M TOJOMKH pabdoumx
2JIEMEHTOB BO BpeMsl BXOJa HWHCTPYMEHTa B oO0pabaTbiBaeMoOe OTBEPCTHIA
NpPaKTUYECKU  UCKIoYaroTcs.  /[nama3oH  peKOMEHAYEMBIX  CKOpPOCTei
OT/eNI0YHON 00paboTku npu ucnoyib3oBaHuu BcTaBok ABITI-C win ABITI-K
aHAJIOTUYEH YKa3aHHBIM B IPEABIIYIIEM TYHKTE 3HAUCHUSIM.

7. Tlpu oGpaboTke oTBepcTuii auamerpamu 15 — 150 MM B CTalIbHBIX
3arOTOBKax C TNPUITYCKOM B Tpenenax He Oonee 20 MKM  1enecoo0paszHo
ucnoinbszoBath ABI'TI-CI'A/] ¢ 3epuuctocthio 200/160, 160/125, 125/100. Ilpuyem
yeM OoJibllle MPUITYCK, TeM OOJBIIYI0 3€pHUCTOCTh HEOOXOAMMO Ha3HAYaTh W3
NPEUI0KEHHOr0 Auana3zoHa. /(i momydeHus B TepMOOOpaOOTaHHBIX CTAJIbHBIX
3arotoBkax (ctasb mapok IIX15, 65T, 20X ¢ HRC 32 — 36) mepoxoBaTocTu
MOBEPXHOCTHU O0TBepCcTU MeHee Ra < 1 MKM HE0OX0IUMO Ha3zHAuaTh MPHUITYCK Ha
oopabotky 15 Mkm u ucnonb3oBatb ABITI-CT'AJl ¢ 3epHuctocthio He Oojee
125/100. Haubonee rddextrBHa pazmepHas oopadotka otBepctuii ABI'TI-CI'A/J]
¢ 3epauctrocthio 200/160, B ToM umcie, u cramm 20X ¢ HB < 216, Ho s
MOJTYYEHUS IEPOXOBATOCTU MOBEPXHOCTH B nipeaenax Ra = 0,32 — 0,63 Mkm nocne
OTIENOYHON 00paboTku Heobxoaumo BeITONHATE ¢ ABITI-KP ¢ 3epHucTocThio
80/63. OnHako HaWMEHBIIMH pa3Max MIEPOXOBATOCTH MOBEPXHOCTH OTBEPCTHUH,
rapaHTHPOBAHHOE  MCKIIIOYEHHE  «3acCalliBaHus»  paboyeil  MOBEPXHOCTH
o0ecrneunBaeTcs Ha OTAEIOYHOM 3Tare ¢ OKPYXHBIMU CKOpocTsIMHu Vo = 0,7 — 1,2
m/c (Ra=0,10 - 0,32 mxm, MaTepuan 3arotoBok — ctaib [1IX15, HRC 58 — 62).
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