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MALWWHBI CEPUNU
DF-Tools

O6paboTKa NOBEPXHOCTEN.
Ha nyTn K coBepLUEeHCTBY

Mpoueccol gpar-duHnwHon (drag-finishing) 06paboTkM NOBEPXHOCTU U34ENUIK U3HAYANBHO
HaLAM NPUMEHEHME B OBEIMPHON MPOMBbILLIEHHOCTH, FAE C MX MOMOLLbIO OKa3anach BO3-
MOXHOW MOMMPOBKaA TAXENbIX KONeL, 40 6pUNIMaHTOBOro 6necka.

CeroaHs ata TEXHOIOMUS Nosly4aeT Bce 60oJbLIEE PACNPOCTPAHEHNE B APYIMX MPOMbILLIEHHbIX
0oTpacnsX, BbITECHSAA TPAAWULMOHHbIE METOAbI LWANDOBKMU U NONMPOBKU. OCHOBHAs NpUYUHa
3aK/04aeTCs B HAMBbICLIMX 3HAYEHUSAX KPUTEPUS CTOMMOCTb /3D OEKTUBHOCTb, KOTOPbLIE AAET
apar-duHuIHasA o6paboTKa.

Llenoe nokoneHne mawmH DF-Tools cnpoeKTUpoBaHO cneLuanbHO NoA HYXKAbl MHCTPYMEH-

TaslbHOM NPOMBbILNEHHOCTU. OCHOBHbIE 06,1aCTU MPUMEHEHUS 3TUX MaLLMWH:

» CKpyrfieHne KpPOMOK PeXyLLEro MHCTPYMEHTA (B pesynbrate 3TOW NpoLeaypbl 3HaYUTENbHO
BO3pacTaeT CPOK CyObl UHCTPyMEHTa)

» CrnaxkuBaHuWe 1 NOIMPOBKa KaHaBKM cBepna (B pe3y/bTaTe CHUXaeTcsa Tpebyemas cuna
pe3aHusi U JOCTUraeTCs MPEKPACHbIV CXOZ CTPYXKHM)

» YaaneHue KanenbHOW Gasbl C 3aLUMTHbBIX MOKPLITUI (415 YIyHLEHWUS CXOAA CTPYKKH)

> YaaneHue 3ayceHLEeB Ha CII0XHbIX BbICOKOTOYHbIX MHCTPYMEHTAX, TaKUX KaK METYUKM,
WTaMnbl, CTOMaTONOrM4yecKkune 60pbl v Ap. (Mpy 3TOM yy4LIaeTcs Ka4eCcTBO NOBEPXHOCTH

M3AEeNUN B LIENOM)
A0

Apar-oMHuLWHaa nnm «dyKcupHas» [NpumeHeHne MmalluH
ranToBKa: DF-Tools:

PABOYUI MPOLIECC
A0 I'| MOCJIE

i
-

Ha Hecylen Kapycenu ranToBO4YHOM MallunHbl ycTaHaBnmMBaeTcs oT 3 o 10 Bpaluato- [par-GuHuILHaa rantToBKa NpUHECET BaM BENUKO-
LWMXCA WNUHAeNnen. Ha wnuHaensx 3akpennaioTcs geTanu, noanexatine o6paboTke. NenHbIV pe3ynbTaT Be3/e, rae Bbl TOJIbKO 3aX0TUTE.
Kapycenb onyckaeTcsi B HENOABUKHbIN 6YHKEP ¢ aBpa3uBHbLIM HaNoAHUTENEM (ranTo- Hanpumep, npu 06paboTKe Takunx aetanew:

BOYHOW cpefoi). B npouecce 06paboTKU naaenuni (LandosKa,/noMpoBKa) ocyLecT- e KnanaHa aBTOMOGUNbHBIX ABUraTenen

B/ISETCA BpalleHne Kapycenu 1 He3aBUCUMMOE BpallaTenbHOE ABUKEHNE LWNUHAENEN. e LllectepHn KOPOBGOK Nepesay

O6pabaTbiBaemble AeTanun NPoXoasT («<NPoTArMBatloTCs», «GYKCUPYIOTCS») B CIOXKHOM © DNeMeHTbI CTPENKOBOIO OPYKUS

«MNIAaHETAPHOM» [IBUKEHUW HYEPE3 HENOABUKHYIO abpas3nBHyLO cpey. [0BOpS O «nnaHe- © MeMUMHCKME KOCTHbIE UMMIaHTbI, KONEHHbIE
TapHOM» ABUMKEHMU, Mbl NOAPa3yMeBaeM aHanoruio ¢ ABMxeHnemM nnaHet ConHe4YHon cycTaBsbl 1 np.

CUCTEMbI: NNaHeTa ABUXKETCS Mo opbuTte BoKkpyr ConHua, Npy 3TOM OAHOBPEMEHHO ® IHCTPYMEHT 151 06paboTKM pe3aHnemM
BpaLlasCb BOKPYr COGCTBEHHOM OCH. ® VIHCTPYMEHT An5 06paboTKu fJaBNeHnem
Bo3HMKaeT o4eHb BbICOKas CUa TPEHUS, U KaK pe3y/bTaT, BbiICOKas CKOPOCTb CbeMa ® Py4yHOW MHCTPYMEHT (MOSIOTKM, MIOCKOry6Lbl v T.4.)
Maccbl ¢ o6pabaTbiBaeMblx n3aenui. Mtoroeas addpekTMBHOCTL 06paboTKM B Apar- e Kopnyca py4HOro aneKTpoMHCTPYMEHTa
PUHMWHBIX cucTeMax B 40-50 pas Bbllle, YEM B rasTOBOYHbIX MallMHaX BUBPALMOHHO- e YTioru (!) — NOIMPOBKA CKOMb3SILLEN NOBEPXHOCTH
ro Tvna, 1 npumepHo B 10 pa3s BhllE, YEM B AUCKOBbLIX GUHULLHBIX MaLLUHaX. o OypHUTYpa ANa ABepen u Mebenu

PerynupoBKa napameTpoB npoLecca 06paboTKn NPOUCXOANT 3a CHET COOTBETCTBYIOLLE- e Kopnyca 4acoB

ro Bbi6opa ranToBOYHOIrO HAMOJHUTENS, UBMEHEHWS TYyOUHbBI NOrPYXEeHWs feTanemn B © KOMMNOHEHTbI HUTENPOBOAHUKOB B TEKCTUIbHON
ranToBOYHbIN HANONHUTENb, UBMEHEHWNSI CKOPOCTEN BPaLLEHNS Kapycenu 1 WNUHAENen, NPOMbILWNEHHOCTH

M3MEHEHMWS HaKoHa OCK BpalleHus WNuHAENen. ® BuHTbI, Nponennepsbl, 1onaTku TypouH
[lononHUTENBbHBIM, MPUYEM BECbMa BECOMbIM MIOCOM 3TOr0 METOAa SABASETCS UCKIIO- ¢ Jlio6ble LWTamMnoBaHHbIE U KOBaHble AeTanu
YyeHue coyaapeHui obpabaTbiBaeMblx AeTanen B npoLecce Ux WANGOBKU/NOUPOBKH. e J1i06ble 3aroTOBKM C HEOObIYHOM reoMeTpuen
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OCHOBHbIM Ha3Ha4yeHnem MaluH cepun DF-Tools siBnsietcs o6paboTka
$pesepHoro 1 CBEPAUILHOrO MHCTPYMEHTa U3 Kapbuaa Bosibdpama. B
3aBUCUMOCTU OT TPEBYEMOW CTENEHU CKPYIIIEHNS NpoLece 3aHMmaeT oT 1
110 20 MUHYT. MNpenMyLLeCcTBOM 3TUX MaLLUH SBNSETCS BbICOKas TOYHOCTb
CKPYINEHUS PEXKYLLMX KPOMOK (B MMKPOHHOM AMana3oHe, 1 mkm = 0,001
MM) NPY BbICOKOM BOCMPOM3BOAUMOCTHU Pe3yNbTaToB 06paboTku. OaHOBpE-
MEHHO NMPOUCXOAMT CrIaXKUBaHUE CTPYKEYHOW CIMPanbHOM KaHaBKM.
TaKue TexHU4YecKne BO3MOXKHOCTM MalunH DF-Tools cepbe3Ho npeBocxoaaT
BCe TO, YTO MMEETCS CErOAHS Ha PbIHKE COBPEMEHHOIO 060PYAOBaHMUS.

Mpouecc 06paboTkM 3aHUMaeT 5-30 MUHYT, a AN UAENUI C MOKPbITUEM
BCEro 2-3 MUHYTbI. [EOMETPUSA M OCOBEHHOCTM KOHCTPYKLIMK AepKaTenen
obpabaTbiBaeMbIX AeTanen TaKoBbl, 4TO UCKIOYAIOTCSH CTONKHOBEHUS
[eTanewn B npoLecce 06paboTku. B pedynbrate — 6onee ragkas GUHULL-
Has NOBEPXHOCTb B LIENIOM U 6onee rajKkas NOBEPXHOCTb CTPYXEYHON
KaHaBKM — YTO OYEHb BaXHO, T.K. 3HAYMTENBHO CHUKAET BEPOSTHOCTb 06-
pa3oBaHWs HAPOCTOB Ha PEXYLLEN KPOMKE, U KaK CNeACcTBUE, BEET K BO3-
pacTaHWio CKOPOCTU Pe3aHus U YBEIUYEHUIO CPOKa CYKObl MHCTPYMEHTA.
0O6paboTKy MexaHNYECKOro GOPMOBOYHOIO MHCTPYMEHTA (MHCTPYMEHTa
NS 06paboTKU MeTanna JaBneHneMm) TakKe LienecoobpasHo BbINOAHATbL
Ha MawwnHax DF-Tools. Mpu paboTe Taknm MHCTPYMEHTOM AedopmaLms
mMeTanna 6yaeT NPoUCXoauUTb Jierye, NOTPeOyTCH 3HaYUTENbHO MEHbLLINE
yeunusi. U, Kpome Toro, - BbICOKMM ByAET Ka4eCTBO MOBEPXHOCTM Nosyvae-
MbIX U3LENUN.

KanenbHas dasa, NosBiAoLWascs Ha MOBEPXHOCTU MHCTPYMEHTA Mpu
HaHeCceHWW TOHKOMIEHOYHbIX U3HOCOCTOMKUX MOKPLITUI, yaansetcs B
TeyeHue 2-3 MUHYT. YaaneHue Kanesb 1 KpaTepoBs No3BOJSET NOBbICUTbL
CKOPOCTb CHSATUS CTPYXKKMU.

O6pa3oBaHMe 3ayceHLEB ABNAETCA NPOGIEMOWN, C KOTOPOW NPUXOANTCS
UMETb AENO NPY NPOU3BOACTBE MHCTPYMEHTA U3 GbICTPOPENKYLLEW CTaNM
(high-speed steel, HSS). MNprmeHeHne mawwnH cepun DF-Tools - 370 o4eHb
6bICTPOE U IPDEKTUBHOE pelleHne Npo6nemMbl. 3ayceHubl yaanaoTcs

3a Bpems oT 2 10 6 MUHYT. OAHOBPEMEHHO CriaXKMBaETCA KaHaBKa Ans
CTPYKKMW U MPOUCXOANT CKPYrIEHUE KPOMOK. Pe3ynbraT: CpoK CnyK6bl
MHCTPYMEHTa BblpacTaeT B 16 pas.
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DF-Tools

[par-duHuLHbIE MaLUUHbI ANA 06pabOTKM MHCTPYMEHTa

BbicTpas oKynaemocTb, UCKNOYMUTENbHAsA NNEFKOCTb B 3KCMyaTaumnu U cTabuibHO
BbICOKOE KayecTBO 06paboTKW MHCTPYMEHTa, Aaxke ero 60/bWnxX NapTui - BOT NpenMy-
wecTtBa Apar-GuHUIWHbIX MawmuH OTEC.

MalumnHbl faHHon cepuun: DF-3, DF-4, DF-5, DF-6, DF-10 nsHa4anabHO NPOEKTUPO-
BaJIUCb NOA €UHYI0 LieJIEBYIO 3aia4y — 06pa6oTKY MHCTPYMEHTA U OCHACTKM.
MMeHHO NoaToMy GYHKLIMM U KOHCTPYKLMSA BCEX Y3M10B U geTanen malwuH DF-Tools Ha-

npaBJieHbl Ha eé Hauny4dulee pelieHune.
Tem He MeHee, NnpUMeHeHWe MallnH cepun DF aaeT oTnyHble pe3ynbTaTbl U B MEAULIMH-

CKOW, M HaCOBOWM MPOMBILLIIEHHOCTH, U B GapMaLIlEBTHKE...

N

¥ -

D SRS

n

O4HEBMAHO JTYHLLE!
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TexHOMOrmmn He CToAT
Ha MecTe

0630p HOBbIX BO3MOXXHOCTEN, HOBbIX OMNLINK

MawuHbl DF-Tools — 6e3yc/noBHble TEXHONOrMYECKKe nuaepbl. HoBble KOHCTPYKTUBHbIE PELUEHUSA AeNaloT 3TO NOKONeHWe MallUH Gonee Npouns-
BOAUTE/IbHbIM, 60/1ee IKOHOMUYHbIM, MPU OAHOBPEMEHHOM NOBbILEHUN KayecTBa 06paGoTKKU AeTanen.

» OTK/IOHAIeMbII AepKaTenb u3paenui

KpenneHune o6pabaTtbiBaeMbIx AeTanen B OTKIOHSEMOM BpallaloWemMes gepxaTene — 370 YKe cTaHAapTHas GyHKLMS B LLeNIOM psie TEXHUYECKM MPOABHU-

HYTbIX Apar-GUHULLHBIX MalKH. OTKIOHEHWEe AepXKaTens NO3BONSET NOMY4UTb BENUKONEMHbIN Pe3ynbTaT npu 06paboTKe AeTaneih CI0XKHON reoMeTpun,
TaKKWX, KaK Hanpumep, Wramnbl 419 06bEMHON LUTAMMNOBKM.

» [lepxaTenu nspenui ¢ He3aBMCUMbIM NPUBOAOM
B aTom cnyvae Kaxaas obpabaTbiBaeMas AeTab BpallaeTcs MHAWBUAYaNbHO, B AONOMHEHWE K 06LLeMy BpaLlleHuto. 3To yy4llaeT npouecchl 06paboTKu

CTPYXKEYHbIX KaHaBOK, paavKaibHO COKpallas BpeMs Ha 06paboTKy, 1 AaBas 6onee npeacKadyeMblt KOHEeYHbIV pe3ynbTat. BeinycKaeMble aepraTtenu
paccyuTaHbl Ha pasnnyHble CKOPOCTU BPaLLEHUS U BECOBbIE XapaKTEPUCTUKM 06pabaTbiBaeMblx AeTanen.

» ABTOMaTU4YecKoe UsmepeHue A/IMHbl UHCTPYMEHTa

[N HapexxHoro onpefenexHus AnnHbl o6pabaTtbiBaeMon feTanun NPUMEHAETCH la3ep, OH e C BbICOKON TOYHOCTLIO ONpeAensieT ry6uHy NorpyXeHus B
pabo4mit KOHTENHEP. ATO rapaHTUPyeT BbICOKYIO MOBTOPSEMOCTb NPOLLECCOB 06PabOTKK, OT LMKNA K LIUKAY.

» [1BOiHOW NPUBOA AN AeprKaTesie MHCTpYMeHTa

C TaKMM NPUBOAOM CKOPOCTb BpaLLeHWs AeTanu U CKOPOCTb POTOPa MOryT 3a4aBaTbCsl HE3aBUCHMO APYr OT Apyra. ITo 03HAYaET, YTO UMEETCS BO3MOXK-
HOCTb TOHKOW PEeryiMpoBKM MallMHbl UCXOAS U3 BbICOKMX TPEOGOBAHMI N0 TOYHOCTH 06PabOTKM AeTanu.
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DF-3
Pazmepsbl MaluuHbl (LLXIXB) 1155 x 970 x
2010 mm
Bec mawuHbI 310 Kkr
06beM KOHTENHEepPa (NONE3HbI 80 n
06beMm)
KonnyecTtBo wnuHaenen 3

KonnyectBo duKcaTtopoB (3aXKMMoOB 4 unu 6
ONs geTanen) Ha ogHOM aeprkaTene*

CymMMapHoe KO/IM4YecTBO AeTanen,
o6pabaTbiBaeMbIX B O4HOM
UMKne**

12 (18) unn 3

MaKcumanbHbIM AMameTp OgHOM
o6pabaTbiBaeMon agetanu

85 (55) mm

Bo3MOXKHbIM AMaMeTp npu 250 mm
pasMelleHnr Ha LUMMHAENE TONIbKO

OAHOM getanu

MaKcumanbHbIM CyMMapHbIi Bec
ob6pabaTbiBaeMbIX geTanen npm
OJiHOW 3arpy3Ke

45 Kr (3x15)

MaKcrMmanbHbIM BEC OHOM
o6pabaTbiBaemMon agetanu
(OPUEHTUPOBOYHO)* **

0,5-2,0 Kr

MakcumanbHasa rnybuHa 250 mm

NorpyeHus
Pa6ouee HanpsikeHne 400 B

MoTpebnaemas MOLLHOCTb (B 2-3 KBT
3aBUCUMOCTHM OT MoaMPUKaLMK)

DF - 4

1155 x 970 x
2010 mm

325 Kkr
80n

4
4 nnn 6

16 (24) unn 4

82 (55) mm

210 mm

60 Kr (4x15)

0,5-2,0 Kr

210 Mm

400 B
2-3 KBt

DF -5

1300 x 1150 x
2010 mm

780 Kr
114 n

5
4 vnn 6

20 (30) unmn 5

85 (55) Mmm

250 mm

75 Kr (5x15)

0,5-2,0 Kr

250 Mm

400 B
3-5 KBt

* ocyllecTBASETCSA NocTaBKa 4-X Un 6-1 MO3ULMOHHBIX AepKaTenen obpabaTtbiBaemMbix AeTanew
** Ha WnuHAene BO3MOXKHO 3aKpenieHne oAHOM KpynHorabapuTHoOW AeTanu unu 4-x (6-1) Nno3nMLMOHHOIo AepraTens
*** B 3aBMCMMOCTM OT KOHKPETHOM MoanbUKaLUKN aeprraTens

—

DF -6

1300 x 1150 x
2010 mm

810 Kr
114 n

6
4 vnn 6

24 (36) unn 6

82 (55) Mmm

210 Mmm

90 Kr (6x15)

0,5-2,0 Kkr

210 Mmm

400 B
3-5 KBt

DF - 10

1650 x 1300 x
2450 mm

850 Kr
170 n

10
4 vnn 6

40 (60) nnn 10

65 (55) Mm

200 mm

150 Kr (10x15)

0,5-2,0 Kr

200 mm

400B
3,5-7 KBT
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MoCJIE

] % AGpa3nBHble MaTepuansl

R CeKpeTbl GUHULLHBIX TEXHOOT il

Tun a6pa3nBHOro matepuana, ero kayectso, Gopma 1 paamepsbl
ABAAIOTCA 3HAYUMbIMU haKTOpamu, BAUSIOWMMU Ha UTOrOBOE
Ka4yeCTBO NOBEPXHOCTH. YTOGbI MONYYUTb HAUAYYLLKMIA pe3ynbTaT
06paboTKM AeTanein o4eHb BaXKHO caenatb NpaBuibHbIN BbIGOP
HanonHuTenen ans WindoBKKU 1 MOANPOBKMU.

Hanbonee NnoaxoasLLyto KOMMO3ULMIO rafiTOBOYHbIX HAMONHWUTE-
new 4nd Tex 3ajad, KOTopble peLlaTcd UMEHHO Ha Ballem Npou3s-
BO/ACTBE, Mbl pa3paboTaem B TECHOM B3anMOAENCTBUM C BaMU.
[o3HaKoMbTECh C HEKOTOPLIMU TUMNAaMK HanonHUTeNen ang
MalluH cepun DF-Tools:

Mpumep 1 - cKkpyrneHme KpoMoK ppesepHoro UHCTPyMeHTa

Matepuan: Kapbua Bosbdpama

Bpems 06paboTku: 10 MUHYT IpaHynbl U3 CKOpAyNbl FPeLKoro opexa, Hanpumep,
» YBeNMyeHme cpoka cny6bl MHCTPYMEHTa B TP pasa H1/100, H1/400 u r.a.

» Mcrnonb3yloTes Ans 06paboTKU MHCTPYMEHTa
13 6bicTpopexyLen ctanu (high-speed steel, HSS)
» [N NONMPOBKMU, «MAFKOrO» yAaneHus 3ayceHLeB
N CKPYINEHNS KPOMOK
» CKOPOCTb CbeMa Macchl: HU3Kas
» Micnonb3yemas nonvpoBanbHas nacra: P17

IpaHynbl HSC, Hanpumep,

HSC 1/300
T T T T T T T CKpyrneHne KpoMKM1
(M3 JKyPHaNa BbIMOAHEHHBIX > MicnonbayloTest A1 06paboTKN MHCTPYMEHTa U3 BbICTPOPEXKY-
pa6or) // pa3mepbi e ctanu 1 Kapbuaa Bonbdpama
np1BeaeHb! B MUKPOHaX, » [1n9 NOMPOBKM U3AENNUI C NOKPLITUSMU U YAaNEHWUS KanenbHOM
1 mMkm = 0,001 Mm dasbl

» [Ing crna)kuBaHusi U NOIMPOBKMU NOBEPXHOCTU U3AENUI U3
Kap6uaa Bonbdpama

» [1n9 CKpYrneHns KPOMOK n3aenui u3 kapbuga sonbdpama go
0,015-0,020 Mmm (MaKcumanbHo)

» [1n9 yaaneHus ocTaTKOB NpUMNos

» O6ecneynBatloT CKOPOCTb CbemMa Macchl OT CpefHew [0 BbICO-
KOW B 3aBMCMMOCTM OT pa3mepa 3epHa

» [1aloT 04eHb BbICOKOE Ka4yecTBO noBepxHocTh Rz=0,5 (B
npeablaywem cnydae Rz=2,5)

Mpanynbi SIX

» Mcnonb3ytoTes ans 06paboTKM MHCTPYMEHTa U3 Kapbuia
Mpumep 2 - ynaneHne kanenbHowu ¢asbl Bosibdpama
O6pabaTbiBaeMas geTalb: MHCTPYMEHT C U3HOCOCTOMKUM MO- » [In9 yaaneHus 3ayCeHLUEB U CKPYITIEHUS KPOMOK MHCTPYMEHTA
KpbITUemM 13 GbICTPOPEXYLLEN CTanu
Bpemsi 06paboTKU: 2 MUHYTbI » [1n9 crna)KuBaHWs 1 CKpyrneHns Kpomok (4o 0,030 MMm) UH-
» YyyleHne cxoaa CTPYKKM, CHUXKEHME TeNNoBbIAENEeHNs CTpyMeHTa u3 Kapbuaa Bonbdpama, npefHa3Ha4eHHoro

ANs Cbema CTPYXKKH
> [115 06paBOTKM HAKOHEYHUKOB PEKYLLEro MHCTPyMeHTa
» CKOpOCTb CbemMa Macchbl: BbICOKast
» [latloT BbICOKOE KAa4eCTBO NMOBEPXHOCTHOrO GHHULIA

MpaHynbl QZ 1-3

» [JaloT cKpyrneHme kpomok ot 0,030 mm

» CKOpOCTb CbeMa Macchl BaBoe 60/blast, 4em Npu MCnob30-
BaHuK SIX

» MaTtepuan rpaHys - BbICOKOKa4eCTBEHHbINM KOPYHA, pa3mep
rpanyn 1-3 mm

» Mpun paagnyce KPOMKK MeHbluem 0,030 MM 06paboTKa rpaHy-
namu QZ 1-3 paet 60nee rpybyto NOBEPXHOCTb, YEM FpaHyfiamMu
SIX unn HSC

Mpumep 3 - CKpyrneHue KPOMOK peryLiero MHCTpyMeHTa
Matepuan: kKapbua Bonbdpama

Bpems 06paboTKK: 6 MUHYT

» YBeNiMyeHue cpoka Cny6bbl MHCTPYMEHTa B TpU pasa

IpaHynbl U3 cKopnynbl KOKoca,

Hanpumep, K3/400

» [paHynbl U3 CKOPAYMbl KOKOCOBOIO Opexa, MOKPbITble NOANPO-
BanbHOM nyapon PP1

» [1n9 NOMPOBKKU MHCTPYMEHTa U3 Kapbuia Bonbdpama ¢ nnas-
HbIM CKpyrneHmem KpoMok (~ 0,010-0,015 mm)

» Kpome Toro, o6ecneynBaloT yaaneHune kanenbHon ¢asbl




