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WapliiKO-BiiiHTOBa!'l nepeAa4a 111116o wapliiKO-BiiiHTOBa!'l napa [Aallee WBn] cocTOIIIT 1113 BliiHTa 111 rai;jKIII, o6beAIIIHeHHbiX 

BMeCTe wapliiKaMiil Ill MeXaHiii3MOM Alll'l B03BpaTa wapliiKOB [cyw,eCTBYIOT pa3Jllii4Hble MOAIIItj>IIIKaU,Iillil MeXaHiii3Ma B03BpaTa 

wapliiKOB]. WBn 04eHb pacnpOCTpaHeHHbli;j 3JleMeHT CTaH04HbiX CliiCTeM pa3Jllii4HbiX KJlaCCOB TO'IHOCTIII. nepB004epeAHa!1 

3aAa4a W Bn - npeo6pa3oBaHiile epaw,aTellbHoro ABIII)I(eHiill'l B nocTYnaTellbHoe 11111111 KPYT11W,ero MOMeHTa B oceeoe yclillllile 

c coxpaHeHiileM np111 3TOM BbiCOKoi;j cTeneHiil TO'IHOCTIII, peeepcliiBHOCTiil 111 BbiCOKoi;j 3tj>tj>eKTIIIBHOCTiil nepeAa4lil. HIWIN 

npeAllaraeT WlilpOKiili;j cneKTp WBn, KOTOpbli;j YAOBJleTeopliiT noTpe6HOCTiil Ka)I(AOro KlllileHTa. 

CoeoKynHOCTb nepeAOBbiX TexHollorlili;j, 6oraToro onbiTa npo1113BOACTBa, KBallllltj>IIIU,IilpoeaHHOro nepcoHalla 111 

u,eHoeoi;j nollliiTIIIKiil HIWIN, cTaBIIIT Ka)I(AOro KlllileHTa 111 nollb30BaTell!1 npOAYKU,Iillil HIWIN Ha cTyneHb BbiWe ceo111x 

onnoHeHTOB. npeeocXOAHOe Ka'!eCTBO KaK Wllllltj>oeaHHbiX, TaK 111 HaKaTHbiX WBn, I'IBJl!'leTc!'l pe3yllbTaToM nocTOI'IHHoro 

ycoeepweHCTBOBaHiill'l TeXHOllOrlili;j np01113BOACTBa HIWIN. npaBiilllbHa!'l Ill T04Ha!1 TepM1114eCKa!1 o6pa60TKa npliiMeH!'IeTCI'I 

Alll'l AOCTIII)I(eHiill'l He06XOAIIIMOi;j TBepAOCTiil Ka)I(AOro wsn. KaK pe3yllbTaT see wsn HIWIN liiMeiOT MaKCIIIMaJlbHble 

xapaKTepliiCTIIIKiil no Harpy3KaM 111 AOllroee'IHOCTIII. 

wsn HIWIN o6ecne4111BaiOTT04HOe Ill nllaBHOe nepeMew,eHiile, 'ITO BMeCTe c Hlii3KIIIM CTapTOBbiM MOMeHTOM epaw,eHiill'l 

111 BbiCOKoi;j )l(eCTKOCTbiO CliiCTeMbl B u,e11oM, npliiBOAIIIT K Hlii3Koi;j wyMHOCTiil XOAa 111 noBbiWeHHOMY cpoKY clly)l(6bl. HaKaTHble 

wsn HIWIN, TaK )l(e o6ecne4111BaiOT BbiCOKYIO TO'IHOCTb, nllaBHOe nepeMew,eHiile Ill nOBbiWeHHbli;j cpoK Clly)l(6bl, 'ITO 

liiAeaJlbHO nOAXOAIIIT Alll'l CTaHAapTHbiX 3aAa4, rAe OCHOBHbiMiil Kp111Tep11111Miil 11BJ11110TCI1: cpoK Clly)l(6bl Ill U,eHa npOAYKTa. 

CoepeMeHHble TexHollorlillil npo1113BOACTBa 111 MaTeplilallbl BbiCOKoro Ka'!eCTBa YAOBJleTeop11T noTpe6HOCTiil 11106oro KlllileHTa. 

2.1 TexH~LiecK~e xapaKTep~cT~K~ WBn npo~3BOACTBa HIWIN 

Cyw,ecTeyeT MHOroro npeliiMyw,ecTB B liiCnOllb30BaHiillil wsn HIWIN: BbiCOKa!'l 3tj>tj>eKTIIIBHOCTb, peeepCIIIBHOCTb, 

OTCYTCTBiile lliOtj>Ta, BbiCOKa!'l )l(eCTKOCTb CliiCTeMbl B U,ellOM, BbiCOKa!'l TO'IHOCTb wara BliiHTa Ill MHOroe Apyroe. 

0TJllii4111TeJlbHOi;j 4epToi;j WBn OT Tpaneu,eiiiAallbHOrO BliiHTa C rai;jKoi;j, 118/ll'leTCI'I Halllil'llile Tell Ka4eHiill1 Me)I(AY BIIIHTOM 

Ill rai;jKoi;j. 8 3TOM Clly'lae Mbl 3aMeH!'IeM TpeHiile CKOJlb)l(eHiill'l Ha TpeHiile Ka4eHiill1, 'ITO 3Ha4111TeJlbHO nOBbiWaeT 

xapaKTepliiCTIIIKiil CliiCTeMbl. OcHOBHble xapaKTepliiCTIIIKiil Ill npeliiMyw,ecTBa wsn HIWIN MO)I(HO onliiCaTb ClleAYIOW,IiiM 

o6pa30M: 

WapMKO-BIIIHTOBaSI napa 
(Ballscrew) 

Tpane~eMAanbHbiM BMHT + raMKa 
(ACME Screw) 

P~o~c 2.1 6aJosoe cTpoeH~o~e wap~otKO-B~otHTosoi1 napbl ~<~ Tpanel.le~<~AallbHoro 

B~otHTa c rai1Koi1 [ACME Screw) 

1 
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(1) BbiCOKas:l 3cJ>cJ>eKTIIIBHOCTb 111 peeepcliiBHOCTb 

WBn MoryT AOCTII1rBTb 3cj>cj>eKTII1BHOCTII1 AO 90%, B CBI'I3111 C HBJ1111'11119M TeJl KB'I9HII11'1 M9>KAY ra~KO~ 111 BII1HTOM. no 

3TO~ >Ke np111'1111He Heo6XOA111Moe yc11111111e A111'1 spall.leHII11'1 ra~KII1 cocTaBJl!'leT OAHY TpeTb, B cpasHeHII1111 c OAHOTII1nHbiM 

Tpane49111ABJlbHOM BII1HTOM Taro >Ke pa3Mepa. Ha P111c. 2.2 MO>KHO nOHI'ITb HB CKOJlbKO B9Jlii1KB pa3HII14B B 3cj>cj>eKTII1BHOCTII1 

06bi'IHOrO Tpane49111ABJlbHOrO BII1HTB C ra~KO~ 111 UJBp111KOBII1HTOBO~ napbl. 

Cynepcj>111HII1LlJ nosepXHOCTII1 AOPO>KeK KB'I9HII11'1 AJll'l wsn HIWIN, yMeHbUJaeT TpeHII1e np111 KOHTBKTe M9>KAY T9JlBMII1 

KB'I9HII11'1 [UJap111KBMII1) 111 CBMII1MII1 AOpO>KKBMII1 KB'I9HII11'1. li1MeHHO 6JlarOABps:! cj>II1HII1LlJHO~ o6pa6oTKe nosepXHOCTII1 CHII1>KB9TCI'I 

TpeHII1e np111 pa6oTe wsn, 'ITO np111BOA111T K yseJlii1'19HII110 3cj>cj>eKTII1BHOCTII1. TaK >Ke 3TO np111BOA111T K HII13KII1M 3HB'I9HII11'1M 

KPYTI'Ill.lero MOMeHTa, He06XOA111MbiM AJll'l pa60Tbl wsn. KaK pe3yJlbTBT, B03MO>KHOCTb 111CnOJlb30BBTb MOTOpbl MeHbUJe~ 

MOLl.IHOCTb, 'ITO nOBbiUJBeT 3Heproc6epe>KeHII1e. 

HaMII1 np111M9HI'I9TCI'I BbiCOKOTO'IHOe o6opyAOBBHII1e AJll'l TeCT111pOBBHII11'1 wsn, 'IT06bl rapaHT111pOBBTb 111X BbiCOKOe 

KB'I9CTBO. 
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AJlfl npRMO~ TpaHCMio'ICCHH 

rpa<jH'IK 2.2 KnA (MexaHii14eCKaS1 3cpcpeKTii1BHOCTb) wsn 

(2) JliOcJ>T Ill >KEkTKOCTb W 8 n 
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.qnfl peeepC1o1BHOH TpaHCMHCCio11o1 

CII1CT9Mbl c 4nY HY>KABIOTCI'I B wsn c HyJleBbiM JliOcj>TOM 111 MII1HII1MBJlbHbiMII1 ynpyrii1MII1 Aecj>opMB41111'1MII1 [BbiCOKO~ 

>KikTKOCTII1]. Jl10cj>T HII1Be11111pyeTCI'I 111cno1lb30BBHII1eM roTII1'!ecKo~ AOPO>KKII1 Ka'!eHII11'1 [P111c. 2.3] 111 npeAHBTs:~roM. 

C 49Jlbl0 AOCTII1>K9HII11'1 BbiCOKO~ >KeCTKOCTII1 111 TO'IHOCTII1 n0311141110H111pOBBHII11'1 AJll'l CII1CT9M C 4nY npeAHBAI'Ir 

111cnoJlb3YeTcs:~ '!acTo. Ho KaK 6bl TO Hll1 6biJlO, npeAHBTI'Ir yseJlii1'1111BaeT cTapTOBbl~ KPYTI'Ill.lll1~ MOMeHT 111 TpeHII1e np111 

pa6oTe, 'ITO, B CBOIO O'lepeAb, reHep111pyeT 60JlbUJOe KOJ1111'19CTBO TenJla 111 CHII1>KB9T CpOK CJly>K6bl. li1cnOJlb3YI'I nepeAOBble 

TeXHOJlOrll1111, KOMnBHII11'1 HIWIN A06111JlBCb onTII1MII13B4111111 scex xapaKTep111CTII1K np01113BOA111MbiX wsn. 

45° 

_j 

noJlyKpyrna!'l AOPO>KKB 

Pli1C. 2.3 CraHA8PTHble AOPO>KKii1 Ka4eHii111 A1111 wsn 

(J) 8biCOKas:l TOLIHOCTb wara BIIIHTa 

A1ls:! 3BAB'I c BbiCOKO~ TO'IHOCTbiO, KOMnBHII11'1 HIWIN B COCTOI'IHII1111 np01113BeCTII1 wsn corJlaCHO CTBHABPTBM ISO, JIS 111 

DIN, 'IT06bl YAOBJleTsop111Tb noTpe6HOCTII1 11106oro 3BKB3'1111Ka. 

TO'IHOCTb KB>KAOrO WBn KOHTp011111pyeTCI'I cne4111BJlbHbiM JlB3epHbiM o6opyAOBBHII19M, nOATBep>KAB9TCI'I 3BMepaMII1 

BbiXOAHoro KOHTp0111'1. Ka>KAoe W Bn conpoBo>KAaeTCI'I ABHHbiMII1 3aMepaMII1 [nacnopToM], npeAOCTBBJl!'leMbiMII1 3BKB3'1111Ky. 

(4) O>KIIIAaeMbl~ (pacl.leTHbl~) cpoK cny>K6bl WBn 

8 OTJ1111'11119 OT Tpane49111ABJlbHbiX BII1HTOB, B KOTOpbiX ra~Ka 111 BII1HT HenocpeACTB9HHO conp111KBCBIOTCI'I, reHep111pys:1 

6oJlbUJoe KOJlll1'!ecTBO Ten11a, 'ITO np111BOA111T K 111x 6biCTpoMy 1113Hocy 111 noJlOMKe, W Bn np111 npaBII1JlbHOM 111cno1lb30BBHII1111 

AOCTII1ratoT CBOII1X pac'!eTHbiX CpOKOB Cily>K6bl 111 Aa>Ke npeBOCXOAI'IT 111X. 
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Heo6XOA111Mbl~ cpoK cny>K6bl wsn AOCTII!raeTC~ HeCKOnbKIIIMIII cj>aKTopaMII!: IIICnonHeHII!e, Ka'leCTBO wsn, o6cny>KII!BaHII!e Ill 

Ha1116onee 3Ha'III!Mbl~ cj>aKTop - AII!HaMII!'IecKa~ oceaa~ HarpY3Ka [C]. 

To'IHOCTb ll!cnonHeHIII~, xapaKTepii!CTIIIKIII MaTepll!anoa, TBepAOCTb noaepxHOCTIII, ~Bn~IOTC~ 6a30BbiMIII cj>aKTopaMIII, 

KOTOpble Bniii~IOT Ha oceay10 AII!HaMII!'IeCKYIO HarpY3Ky. 

KaK npaBII!no, peKOMeHAYeTc~. 'IT06bl cpeAHIII~ cpoK cny>K6bl wsn, nplll 3aAaHHO~ cpeAHeCTaTII!CTII!'IeCKO~ 

AII!HaMII!'IeCKO~ Harpy3Ke, AOCTII!ran He MeHee 1 X1 06 o6opOTOB BIIIHTa. Wapii!KOBIIIHTOBble napbl BbiCOKOrO Ka'leCTBa 

cnpoeKTIIIpOBaHHbl Ill np01113BeAeHbl TaKII!M o6pa30M, 'IT06bl 3Ha'leHII!e 8 COCTaBn~no 90% [T. e. Bepo~THOCTb B 90% AOCTIII'Ib 

pac'leTHbl~ cpoK CnY>K6bl]. KpoMe Toro 50% 1113 TaKII!X wsn MOryT npeBbiWaTb OT 2 AO 4 pa3 3TIII noKa3aTenll!. 

(5) HM3KOe CTapTOBOe 3Hal.leHMe Kp}'TSI~ero MOMeHTa M nnaBHOCTb XOAa 
ll13-3a KOHTaKTa pe3b6bl BIIIHTa Ill pe3b6bl ra~KIII Tpanel..leii!AanbHble BIIIHTbl HY>KAaiOTC~ B BbiCOKO~ Ha'lanbHO~ Cll!ne 

KpyT~W,ero MOMeHTa Ha CTapTe, 'IT06bl npeOAOneTb Clllnbl TpeHII!~. KaK 6bl TO Hill 6blnO, B cny1.1ae WBn C IIIX TpeHII!eM 

Ka'leHII!~, An~ npeOAOneHII!~ Cllln TpeHII!~ Ha CTapTe, Tpe6yeTC~ ropa3AO MeHbWee CTapTOBOe 3Ha'leHII!e KPYT~W,ero MOMeHTa. 

HIWIN ll!cnonb3yeT cne1..1111anbHble TeXHII!'IeCKII!e peweHII!~ An~ C03AaHII!~ AOpo>KeK Ka'leHII!~ [KoHcj>opMai..IIIIOHHble 

cj>aKTOpbi] 111 TexHonorllllll npo1113BOACTBa, 'IT06bl A06111Tbc~ Heo6XOAII!Moro npocj>111n~ nocneAHIIIX. :3TII! oco6eHHOCTIII 

np01113BOACTBa, rapaHTIIIPYIOT, 'ITO nony'laeMbl~ KpyT~W,~~~~ MOMeHT OCTaeTC~ B CTporo 3aAaHHOM A111ana30He. 

HIWIN II! MeeT cnel..lll!anbHoe o6opyAoBaHII!e An~ npoaepKIII Ka>KAO~ AOPO>KKIII Ka'leHII!~ B npo1113BOACTBeHHOM npo1..1ecce. 

Tll!niii'IHa~ AlllarpaMMa paccTo~HII!e/yclllnll!e - MM/Kr-cM, noKa3aHHa Ha AlllarpaMMe 2.4. 
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MoAellb No. : 001 H-2-3 

No.: 201536 

OnepaTop: L.J.F. 

KoMMeHTap11111 : 

AeikTBIIIT. 3Ha4eHII!SI KOAa 

32 292 X: 0.1816 MM 

32 292 X: -0.1911 MM 

32 292 X: -2.1464 MM 

32 292 X: 2.1799 MM 

Z: 0.1980 MM 

Z: 0.2022 MM 

Z: -2.3399 MM 

Z: -2.3084 MM 

"' 32 292 X: -0.0000 MM Z: -0.0000 MM 

Alllar. 2.4 nposepKa AOPO>KKI1 Ka4eHI1SI Ha o6opyAOBaHII111 HIWIN 

KoMnbiOTepHbllil OT4eT 0 CTapTOBOM Kpynm.jeM MOMeHTe 

Cep111i1Hbllil HOMep BI1HTa.: 113H-3-R1 War (MM): 5 AaTa: 08/21/1997 
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A11ar. 2.5 HIWIN nposepKa npeAHaTSira. 

RC : 3.4438 MM 

RC : 3.4532 MM 

A : -42.5259 MM 

A 43.3615 MM 

RC: 3.1750 MM 
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(6) TIIIXOXOAHOCTb 

nto6a~ CTaHO'IHa~ CIIICTeMa BbiCOKOrO Kllacca, ~Bil~eTC~ CIIICTeMOill C 6biCTpoi/i 3arpy3KOill, pa6oTaeT np111 BbiCOKIIIX 

Harpy3KaX Ill, COOTB8TCTB8HHO, HY:>KAaeTC~ B HIII3KOWYMHbiX '!aCT~X. 

KoMnaHIII~ HIWIN A06VIIlaCb HIII3KIIIX 3Ha'!eHIIIill WYMHOCTIII All~ wsn 61larOAap~ B03BpaTHOMY MexaHIII3MY wapiiiKOB, 

npocj>lllllto AOpo:>KeK Ka'!eHIII~, TexHollorllllll c6opK111 W Bn, TU,!aTellbHOMY KOHTpollto pa3Mepos 111 cynepcj>IIIHIIIWY nosepxHOCTIII. 

(7) CpoKIII npoliiJBOACTBa 

6biCTpb1ill np01113BOACTB8HHOill U,IIIKJl C B03MO:>KHOCTbiO CKJlaACKOill nporpaMMbl, npeAOCTaBil~eT Klliii8HTaM OnTIIIMallbHble 

ycllOBIII~ nocTaBKIII. 

WBn npiiiMeH~IOTC~ KaK npiiiBOAHa~ '!aCTb aKTYaTopa [31l8KTpOLJ,IIIIliiiHAPaJ. B3aMeH nHeBMO- Ill riiiAPOLJ,IIIIliiiHApOB Ill 

IIIM810T nepeA HIIIMIII P~A npe111MYLl.I8CTB: 6biCTpOTa pa60Tbl, OTCYTCTBIIIe KaKIIIX lliii60 YT8'18K B03AYXa lliii60 r111ApaBiliii'I8CKOill 

:>KIIIAKOCTIII, 3Heproc6epe:>KeHIIIe, OTCYTCTBI/Ie CIIICTeM cj>lllllbTpaU,IIIIII, npeBOCXOAHa~ nOBTOp~eMOCTb. 
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I I 

wsn HIWIN IIICnOilb3YIOTC~ B Cll8AY10Ll.IIIIX o61laCT~x. Ill peKOM8HAaU,IIIIII no npiiiMeHeHIIIIO MO:>KHO HaiiiTIII B Ta61l. 4.5. 

1. Bceso3MO:>KHble CIIICTeMbl c 4nY [o6pa6aTbiBatoll.lllle u,eHTpbl, aBTOMaTIII'!ecKIIIe lliiiHIIIIII 111 T. A.l. 

2. 8biCOKOTO'IHble MeTallll006pa6aTbiBatoll.llll8 CIIICT8Mbl: TOKapHble Ill cj>pe3epHble CTaHKIII, Wlllllcj>OBallbHble CTaHKIII, 

3aTO'IHble CTaHKIII Ill T.A. 

3. 06Ll.lee npOMbiWil8HHOe np111M8H8HIIIe: 6yMa:>KHa~ npOMbiWil8HHOCTb, TeKCTIIIIlbHa~ npOMbiWil8HHOCTb, 

MaWIIIHOCTpOeHIIIe, 06Ll.la~ aBTOMaTIII3aLJ,III~ llto6oro np01113BOACTBa Ill T.A. 

4. :31leKTpOHHOe o6opyAOBaHI/Ie: po60TIII3111pOBaHHble 1113Mep111T81lbHble CIIICT8Mbl, po60Tbl pa31liii'IHOrO Ha3Ha'!eHIII~, 

KOOPAIIIHaTHble CTOilbl, MeAIIIU,IIIHCKoe o6opyAoBaHIIIe, o6opyAoBaHIIIe All~ nollynpoBOAHIIIKOBoill npoMbiWileHHOCTIII 111 T-A-

5. TpaHcnopT111pOBKa 111 ynaKOBKa. 

6. A3pOKOCMIII'!ecKa~ npoMbiWileHHOCTb. 

7. npo'!llle 3aAa'llll: BCe npO'IIIIe 061laCTIII np111M8H8HIII~ B llto6oi/i 1113 OTpacllei/1, B KOTOpbiX eCTb He06XOAIIIMOCTb 

nOBbiW8HIII~ np01113BOAIIIT81lbHOCTIII, 3cj>cj>eKTIIIBHOCTIII Ill HaAe:>KHOCTIIIIlto6biX npou,ecCOB, CB~3aHHbiX C MeXaHIIIKOill. 
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KoMnaH~fl HIWIN peKOMeHAyeT CTaHAapTHble T~nbl wsn [CTaHAapTHble T~nbl raeK) co CTaHAapTHbiM 8~HTOM, 

o6pa6oraHHbiM no L!epre:>KaM 3aKa3'"1~Ka. KaK 6bl TO H~ 6bl1lO, 11106b1e APYr~e cne4~a1lbHble ~cnonHeH~fl, TaK :>Ke AOCTYnHbl 

no 8aWeMy Tpe6o8aH~IO nOA 3aKa3. Ta611~4a 3.1 noKa3bl8aeT CTaHAapTHble T~nbl 8~HT08 Allfl wsn npo~380A~MbiX 

KOMnaH~eVI HIWIN. 

3.2 T~nbl raeK 

(1) T~nbl B03BpaTHbiX MexaH~3MOB 

wsn HIWIN ~MetoTTP~ OCH08HbiX MexaH~3Ma 8038para wap~K08. nep8b1Vi 

T~n WBn - 3TO T~n C Hapy:>KHOVi pe4~PKY1lfl4~eVi wap~K08, COCTOflll.l~Vi ~3 8~HTa, 

raVIK~ Allfl wap~K08, wap~K08, Hapy:>KHbiX 8038paTHbiX rpy6oK ~ <j>~Kc~pytow,eVI 

nnacT~Hbl. CrallbHble wap~K~ HaXOAfiTCfl 8 npocrpaHCT8e Me:>KAY raVIKoVi ~ 

8~HTOM. Wap~K~ nepeHanpa81lfltoTCfl c AOpo:>KeK Ka'"leH~fl 8 Hanpa81lfltow,yto 

rpy6Ky Allfl 8038para ~ nonaAatoT o6parHo 8 pa6o'"lyto o6nacTb Me:>KAY raVIKoVi 

~ 8~HTOM, o6pa3yfl TaK~M o6pa30M 3aMKHYTbiVi 4~K1l, HanoM~Hatow,~Vi neTJliO. 

TaK KaK 8038paTHble rpy6K~ HaXOAfiTCfl cHapy:>K~ raVIK~ 8 AaHHOM T~ne WBn, 

3TOT T~n Ha3bl8aeTCfl Hapy:>KHbiM T~nOM pe4~PKY1lfl4~~ wap~K08 C 8038paTHOVi 

rpy6KoVi [P~c. 3.1). 

BropoVI T~n wsn Ha3bl8aeTCfl T~noM c 8HYTpeHHeVi pe4~PKY1lfl4~eVI 

wap~K08 ~ COCTO~T ~3 8~HTa, raViK~, wap~K08 ~ cne4~a1lbHOrO o6paTHOrO 

nepexoAa - HacaAK~. pa3Mew,eHHoVi 8HYTP~ caMoVi raVIK~. Wap~K~ 8 3TOM 

cny'"lae AenatoT TOllbKO OA~H o6opor 80Kpyr 8~HTa. 3ror Kpyr 3aKaH'"I~8aercs:~ 

o6paTHbiM nepeXOAOM, KOTOpbiVi 8038paw,aeT wap~K~ Ha npeAbiAYLl.lYIO AOPO:>KKY 

Ka'"leH~fl. TaK KaK Kpyr 3aMKHYT o6paTHbiM nepeXOAOM, pa3Mell.leHHbiM 8HYTP~ 

raVIK~. 3TOT T~n Ha3bl8aercs:~ 8HyrpeHH~M T~noM pe4~PKY1lfl4~~ IP~c. 3.2). 

Tper~Vi T~n - 3TO T~n c KOH4e8oVI c~cTeMoVi 8038para [P~c. 3.3). 

TeXH~'"IeCK~ OH 8bln011HeH KaK nep8b1Vi T~n (P~c. 3.4.), HO C~CTeMa 8038paTa 

wap~K08 HaXOA~TCfl 8 caMoVi raVIKe ~ 8bln011HeHHa 8 8~Ae OT8epcT~fl. Wap~K~ 8 

AaHHOM cny'"lae npoXOAfiT nollHbiVI nyTb no AOPO:>KKaM Ka'"leH~fl ~ 8038paw,atoTCfl 

L!epe3 c8oeo6pa3Hb1Vi MOCT. 

Ta6n. 3.1: CraHAapTHble BI'IHTbl HIWIN A11S1 WBn 

Tl.1nbl MIIIHIIIaTIOpHble CraHAaprH ble 6onbwo~ war 

P1-1e 3.1 Hapy)I(Hbl~ Tl'ln peu,l'lpKyns:~u,l'll'l 

wapi'IKOB e 803BpaTHO~ Tpy6KO~ 

P111e 3.2 BHyrpeHHI'I~ Tl'ln 

peU,Ii1PKYJlS1U,I'II'I wapi'IKOB e 

P~c 3.3 BHyrpeHHI'I~ Tl'ln 
peu,111pKyllS1L.J,I'II'I e KOHL.J,eBO~ 

el!leTeMO~ 803BpaTa 

see 3Ha4eHI'IS1 B MM 

Super 6onbwo~ war 

war 1.5 2 2.5 3 3.175 4 4.23 5.08 6 6.35 8 10 12 12.7 16 20 24 25 25.4 32 40 50 AlllaM. 

6 G G G 

8 G G G G 

10 G G G G G 

12 G G G G 

15 

16 G G G 

20 G G G 

22 

25 G G 

28 

32 G G 

36 

40 G G G 

45 

50 

55 

63 

70 

80 

100 

G 

G G 

G G G 

G G 

G G G G 

G G G G G 

G G G G 

G G 

G G G G 

G G 

G G G G 

G 

G 

G 

G 

G 

G G 

G 

G G 

G 

G G G 

G G G 

G G G 

G G 

G G G 

G G G 

G G G 

G G 

G G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 

G 
G 

*G: npeU,1'131110HHble WJllil<jlOBaHHble WBn e JleBO- 111 npasoeropOHHe~ pe3b6o~. TaK)I(e AOeTynHbl. 

G 

G 

G G 

G G G 

G G G G 

G G G G 

G G G G 

G G G G 

G 

G 

G 



6 H1W1N. 
S99TE15-081 ORUS 

(2) T~nbl raeK 

Tll!nbl raeK Bbl611!pa10TCI'I IIICXOAI'I 1113 o611aCTIII npii!MeHeHII!s:l Ka>KAOro KOHKpeTHOro W8n. CTaHAapTHble raMKIII HIWIN 

o6o3Ha'!aiOTCI'I TpeM!'I 6yKBaMIII, KaK yKa3aHHO HIII>Ke [TaK >Ke 03HaKOMbTecb c r11asoill 5 A111'1 AOn011HII!Te11bHOMIIIH<j>opMau,llllll]: 

BHyrpc!HHS~JI ~MpKynRLJUI 
wapMKOB (I- Internal) 

KoH~ Cw=reMa 

"'""I"'•IHI 
8HYTPf!HHIUI Jlel..'lllpKymii..I .. UI 

wapMKoa (1-lnt•rnal) 

KpyrnaR raliiKa (R) 

Aaoi'IHaR (D) 

KotiLte&aH CMCTeMa 

BOOBpcna (H) 

Tpy6•• oo>opara 
BnMCbiBi!IIOTOI B ,Q~aM. 

•••• ..lwl 

Tpy6KH oo>opara 
He BnMCbiBaiOTCJI 

B AHOM. raiiKH lvJ 

Tpy6KM ao3apara 
BmiiCbiBaiOTOI B ,QMi!IM. 

•••• ..lwl 

Tpy6KH oo>opara 
He BnMCbiBaiOTCJI 

B AHOM. raiiKH lvJ 

* Apyr111e Tlllnopa3Mepb1 raeK TaK >Ke MOryT 6b1Tb AOCTYnHbl no 8awii!M <~epTe>KaM. 
• Cneu,llla11bHas:i raiiiKa c 6o11bWIIIM waroM, BIIIHT c ABYX3aXOAHOill pe3b6oill o6o3Ha'!aeTcs:l 6yKsoill D nepeA TpeM!'I 

OCHOBHbiMIII. 
• laii!Ka C KOMnpeCCIIIOHHbiM npeAHaTs:lrOM 0603Ha'!aeTCs:l A06aB11eHII!eM p nepeA TpeMs:l 6yKBaMII!. 
• 0AII!HapHas:i raiiiKa c npeAHaTs:~roM Tlllna "offset" o6o3Ha'!aeTcs:l A06as11eHII!eM 0 cnepeAIII ocHOBHoro o6o3Ha'!eHIIII'I 

raM Kill. 
npii!Mepbl: 
RDI - Kpyr11oill <j>opMbl [Round], ABOMHas:i raiiiKa [Double] c BHyTpeHHeill CIIICTeMoill peu,111pKy111'1U,IIIIII [Internal return 

caps]. 
FSW- raiiiKa c <j>11aHu,eM [Flange], OAII!HapHas:i [Single], c Hapy>KHbiM Till noM peu,111pKy111'1U,IIIIII wapii!KOB W*. 
DFSV- ABYX3aXOAHas:i c 6o11bWIIIM waroM, <j>11aHu,esas:1, OAII!HapHas:i, c Hapy>KHbiM Till noM peu,111pKy111'1U,IIIIII wapii!KOB V*. 
* - Hapy>KHaR ellleTeMa pel.liiiPKYfls:ll.lllllll W BnlllebJBaeTeR B AlllaMeTp raliiKIII, a Hapy>KHaR ellleTeMa V He BnlllebJBaeTeR B AlllaMeTp 

(3) Kon~"'eCTBO o6opoToB 
HIWIN o6o3Ha'!aeT K011111'!ecTBO o6opoToB wapii!KOB B raiiiKe c11eAY10Ll.IIIIM 

o6pa3oM: 
,IJ,11s:1 Hapy>KHOJ4 CMCTeMbl peu,MpKy11RU,Mio1 wapMKOB C B03BpaTHOM 

Tpy6KOJ4: 
A: 1.5 o6opoTa 3a Kpyr 
8 : 2.5 o6opoTa 3a Kpyr 
C: 3.5 o6opoTa 3a Kpyr 
D : 4.5 o6opoTa 3a Kpyr 
E : 5.5 o6opoToB 3a Kpyr 

,IJ,11R CMCTeMbl BHYTpeHHeill peU,MPKY11SIU,MeJ4 C o6paTHbiM nepeXOAOM: 
T: 1.0 o6opoT 3a Kpyr 

,IJ,11SI raeK BHYTpeHHeill peU,MPKY11SIU,Mio1 C KOHU,eBOJ4 CMCTeMOJ4 B03BpaTa: 
U : 2.8 o6opoTa 3a Kpyr [c 6o11bWIIIM waroM] 
5 : 1.8 o6opoTa 3a Kpyr [c super 6o11bWIIIM waroM] 
V: 0.7 o6opoTa 3a Kpyr [c extra 6o11bWIIIM waroM] 

,IJ,11R cep111111 SuperS: 
K: 1 o6opoT 3a Kpyr 

npii!Mep: 
82 : npeACTaB11SieT co6oill ABe Hapy>KHble Tpy6KIII A111'1 2-X KpyroB 

wapii!KOB. 
Ka>KAbiM Kpyr II!MeeT 2.5 o6opoTa. 

T3 : 3TO BHyTpeHHs:ls:l CIIICTeMa 1113 Tpex KpyroB wapii!KOB B raii!Ke. 
Ka>KAbiM Kpyr II!MeeT MaKCIIIMYM OAIIIH o6opoT. 

54: 3TO BHYTpeHHs:ls:l CIIICTeMa 1113 'leTblpex KpyroB wapii!KOB B raii!Ke. 
Ka>KAbiM Kpyr II!MeeT 1.8 o6opoTa. 

K5: 3TO BHyTpeHHI'Is:l CIIICTeMa 1113 ni'ITIII KpyroB, Ka>KAbiM Kpyr- 1 o6opoT. 
HIWIN peKoMeHAYeT, 'IT06bl 'IIIIC110 Kpyros A111'1 Hapy>KHoill CIIICTeMbl 

peu,111pKy111'1U,IIIIII 6bi110 2 A111'1 2.5 11111111 3.5 o6opoToB [T.e. 82 11111111 C2], 111 3, 4 1111160 
6 Kpyros A111'1 BHyTpeHHero Tlllna peu,111pKy111'1U,IIIIII. STill Tlllnbl peu,111pKy111'1U,IIIIII 
yKa3aHHbl Ha P111c. 3.4 111 P111c. 3.5. 

P111e 3.4 Kpyr AnR Hapy>KHolil 
pel.liiiPKYflRL.lllllll wapiiiKOB 

P111e 3.5 Kpyr Afll'l BHyrpeHHelil 
pel.liiiPKYflRL.lllllll wapiiiKOB (e o6paTHbiM 

nepeXOAOM). 
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3.3 06pa60TKa KOHU.OB ~ KOHcJ>~rypaU.~S1 nOAW~nH~KOB 

Cnoco6bl ycTaHOBK~ 

Cnoeo6bl yeTaHOBKIII nOAWIIInHIIIKOB Ill IIIX Tlllnbl O'leHb KpiiiTIII'IHbl AJHI 06Ll.le~ >KEkTKOeTIII el/leTeMbl, MaKei/IMaJlbHO~ 

eKOpOeTIII Ill Harpy30K, np111 KOTOpbiX npollleXOAIIIT Ae<j>opMaL\11151 el/leTeMbl. no :no~ np111'1111He Kpa~He He06XOAIIIM IIIX 

npaBIIIIlbHbl~ noA6op. Eia30Bble KOH<jl111rypa4111111 MOHTa>Ka W Bn yKa3aHHbl Ha P111e. 3.6. 

KoHcj>~rypau,~~ KOHU,OB B~HTa 

Ha1116o11ee nony115~pHble yKa3aHHbl Ha P111e. 3. 7. 

Ta6111114a 3.2 nepe'!llleJ151eT pa3Mepb1 BIIIHTOB Ill nOAWIIInHIIIKIII All 51 KOH<jl111rypa4111~ KOHL\OB BIIIHTa Ha Pille. 3. 7. 

Ta6J1Lot4a 3.2 Pa3Mepb1 AilS! KOH40B BLotHTa 

10 

12 

14 

16 

20 

25 

28 

32 

36 

40 

45 

50 

55 

63 

70 

80 

100 

d5 d6 d7 

10 8 7.6 M8x0.75 

12 7.6 M8x0.75 

14 10 9.6 M10x0.75 

16 12 11.5 M12x1 

20 15 14.3 M15x1 

25 17 16.2 M17x1 

28 20 19 M20x1 

32 25 23.9 M25x1.5 

36 25 23.9 M25x1.5 

40 30 28.6 M30x1.5 

45 35 33.3 M35x1.5 

50 40 38 M40x1.5 

55 45 42.5 M45x1.5 

63 50 47 M50x1.5 

70 55 52 M55x2.0 

80 65 62 M65x2.0 

100 75 72 M75x2.0 

d8 

10 

12 

15 

16 

20 

20 

25 

30 

35 

40 

45 

50 

60 

70 

E 

8 

8 

10 

10 

10 

L3 

16 

16 

20 

21 

22 

23 

26 

27 

27 

28 

29 

36 

38 

33 

L4 

10 

11 

12 

14 

L5 

29 

29 

L6 L7 L8 

26 0.9 39 

26 0.9 39 

37 34 1.15 45 

41 38 1.15 46 

47 44 1.15 55 

49 46 1.15 56 

L9 

50 

50 

L10 L11 

56 

56 

54 62 

18 

18 

20 

20 56 

70 

72 

66 

84 25 

86 25 

58 54 1.35 68 82 100 28 

15 64 60 1.35 79 94 116 36 

15 64 60 1.35 79 94 116 36 

16 68 64 1.65 86 102 126 42 

17 80 76 1.65 97 114 148 50 

23 

25 

93 88 1.95 113 126 160 60 

93 88 1.95 125 138 168 70 

27 102 97 2.2 140 153 188 80 

L12 L13 bxt1 

10 

10 

10 

10 

13 

13 

20 

12 3.0x1.8 

12 3.0x1.8 

14 3.0x1.8 

14 4.0x2.5 

16 5.0x3.0 

16 5.0x3.0 

18 6.0x3.5 

22 26 7.0x4.0 

22 26 7.0x4.0 

22 32 8.0x4.0 

24 40 1 O.Ox5.0 

24 45 12.0x5.0 

24 

27 

50 14.0x5.5 

60 14.0x5.5 

44 29 118 113 2.2 154 167 212 90 27 70 16.0x6.0 

49 33 132 126 2.7 171 184 234 100 30 80 18.0x7.0 

53 37 140 134 2.7 195 208 258 120 30 90 20.0x7.5 

* HIWIN ocTaBJlSieT 3a co6oi1 npaso Lot3MeHSITb Lot AOnOilHSITb AaHHYIO LotHcjlopMa4LotiO 6e3 yseAOMJleHLotSI. 
* IIIHcjlOpMa4LotSI no np04LotM ALotaMeTpaM Lot waraM BLotHTa AOCTynHa TOJlbKO no 3anpocy. 

DIN 625 DIN 628 

PeKoMeHAOBI!IHHbiM noAwa.tnHMK 

1.11.111 

DIN625 

608 

608 

6200 

6201 

6202 

6203 

6204 

6205 

6205 

6206 

6207 

6308 

6309 

6310 

6311 

6313 

6315 

III.IV.V 

DIN625 628 720 

7388 

7388 

7200BTVP 

7301 BTVP 

7202BTVP 

7203BTVP 

7602020TVP 

7602025TVP 

7602025TVP 

7602030TVP 

7602035TVP 

7602040TVP 

7602045TVP 

7602050TVP 

7602055TVP 

7602065TVP 

7602075TVP 

DIN 720 
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A. 06a KOH4i3 WBn (j>IIIKCIIIposaHHbl. 

npe,qenbHO ,qonycrMMaH Harpy3Ka 

( F-F I 
npe,qenbHO ,qonycn1MaR CKOJlOCTb 

( F-F I 

B. 0AIIIH KOHe4 (j>IIIKCiilp., BTopolil noMep>K. 

npe,q,enbHO ,II,Onycr~MiUI CKOJlOCTb 

(cJ>IIKCIIp. - cJ>IIKCIIp.l (cJ>IIKCIIp. - nOAAep>K.I 

C. 06a KOH4a WBn noMep>KIIIBaiOTCR. 

npe,q,enbHO ,qonycntMaR CKOJlOCTb 

(cJ>IIKCIIp. - nQAAep>K.I 

0. 0AIIIH KOHe4 (j>IIIKCiilp., BTOpoi/1 CB060AHbllil. 

npe,qenbHO ,qonycTMMBH Harpy3K21 npe,lleJlbHO AOnycntMiilR CKOpOCTb 

(cJ>IIKCIIp. - cJ>IIKCIIp.l (cJ>IIKCIIp. - CB060AH.I 

Pl'!c 3.6 OcHOBHble peKOMeHAYeMble cnoco6bl MOHTa:>Ka wsn 

(I) 

(II) 
L5 

·l-[~==t}j 
I. L6 • L L7 

(Ill) 
L8 

L12 L11 
L13 

~t-

(IV) 

L9 
L12 L11 

L13 

(V) 

L10 
L12 L11 

L13 

~t .... -

Pl'!c 3. 7 KoHcjll'lrypal.\1'11'1 KOHL\OB BI'IHTa 
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4.1 OcHOBHble np~HLV1nbl Bbl6opa ~ ycTaHOBK~ wen 
[1) wsn AOJDKHa 6b1Tb nOllHOCTbiO O"li1Ll.leHa 11 CMa3aHa, "lT06bl 3all.II1TI1Tb ee OT Kopp031111. Kat< paCTBOp11Tellb, 

Tp11XllOp3TI1lleH noAXOA11T All!'! 3TI1X 4ellei1. Y6eA11Tecb, "lTO AOPO)I(KI1 Kal.leHI11'1 O"li1Ll.leHbl oT lll06biX 3arp1'13HeHI111 11 

He nospe)I(AeHbl. Tat< )l(e BHI1MaTellbHO OCMOTp11Te Ka)I(Abli1 y"laCTOK BI1HTa 11 y6eA11TeCb, "lTO Ha HeM HeT 4apan11H, 

Bblll.lep6lleHHbiX cj>parMeHTOB. TOllbKO nOClle 3TOrO HaAeBai1Te rai1Ky Ha BI1HT [B Cllyl.lae eClll1 OHa 6bllla npeABap11TellbHO 

AeMOHT11posaHHa). 

[2) 8bi6ep11Te nOAXOAI'Ill.IYIO WBn [Ta6ll. 4.5, CTp 14). 3aTeM Bbl6ep11Te KOHcj>11rypa41110 KOH40B BI1HTa 11 cnoco6 MOHTa)l(a. 

Eclll1 3TO Wlll1cj>OBaHHas:! WBn All!'! BbiCOKOTO"lHbiX 3aAa"l [cTaHOK C 4nY 11 T.A.J. TOrAa BCe OCTallbHble 3lleMeHTbl 

AOll)I(Hbl COOTBeTCTBOBaTb TaKOMY )l(e Kllaccy TO"lHOCTI1 [onopbl, nOAW11nHI1KI1). EClll1 )l(e 3TO HaKaTHas:l WBn All!'! MeHee 

TO"lHbiX 3aAa"l [Hanp11Mep ynaKOBKa, TpaHcnopT11pOBKa T.A,), TOrAa 11 OCTallbHble 3lleMeHTbl MoryT 11MeTb 6ollee HI13KI1i1 

KJlaCC TO"lHOCTI1. 3TO 11MeeT Ba)I(HOe 3Hal.leHI1e, All!'! ycTpaHeHI11'1 HeCOOCHOCTI1 11 BbiCTaBlleHI11'1 npaBI1llbHOi1 reoMeTp1111 

Me~y onopaMI1 BI1HTa [t<opnyc C nOAW11nHI1KaMI1) 11 rai1Koi1, Tat< Kat< B Cllyl.lae HeCOOCHOCTI1 B CI1CTeMe nOI'IBI'ITCI'I Cl1llbl 

A11C6allaHca [P11C. 4.2a). 3aBI1CI'Ill.ll1e OT paA11allbHbiX 11 OCeBbiX Harpy30K, np11BOAI'Ill.ll1e K 113HOCY WBn 11 yMeHbWeHI110 

cpot<a clly)l(6bl [P11c.4.2b). 

P11c 4.1 6epe)I(HO O"li1CTI1Tb P11C 4.2 npaBI1llbHO CMa3aTb. P11C 4.3 !.136eraTb noepe:>KAeHI1~ wsn 

MoMeHTHaR Harpy3Ka 

P11c 4.2!a) ,ll,11c6anaHc B CI1CTeMe Bbi3BaHHbl~ 
HeCOOCHOCTbiO ee 3JleMeHTOB: nOAW11nHI1KOBbiX onop 11 

ra~KI1 WBn npo6JleMbl C KOpnycoM ra~KI1 11 T.A, 

0.1 

T•n raiiKH - FSWXB2 
Cnei.IM~MKai.IMR: 

.QMaM. BMHTa: 40 MM 

War:10MM 

.QMaM. wapMKOB: 6.35 MM 

Pa,qManbHbllii 3a3op: 0.05 MM 

Pa6o1.1Me ycnoBMfl: 

AKC142111bHaJI Harpy3Ka Fa: 300 kgf 

Pa.qMallbHOe CMell.leHMe: 0 MM 

I I + I 

4 6 8 10 

HecoocHOCTb (11J'paA.; 1 P•A D 57,2957°) 

P11C 4.2[b) 3<1><1>eKT yMeHbWeHI1SI cpoKa CJly)l(6bl wsn 

Bbi3BaHHbl~ HeCOOCHOCTbiO ee 3JleMeHTOB 

9 
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(3] An51 AOeTI1>KeHII!51 MaKeii!ManbHOro epoKa eny)l(6bl wsn peKOMeHAYeTe51 ll!enonb30BaTb aHTII!3aAIIIPHYIO eMa3KY e 

rpa<jlii!TOM. MoS2 A06aBKIII He AOn)I(Hbl B He~ npll!eyTeTBOBaTb. CMa3KY eneAyeT npii!MeH51Tb An51 Ten 111 AOPO)I(eK Ka4eHII!51. 

(4] Maen51Hbl~ TYMaH 111 npo4ee, Tal()l(e npii!MeHII!Mbl. Ho, B n106oM eny4ae, peKoMeHAYeTe51 111 np51Ma51 eMa3Ka (Pille. 4.2]. 

(5] 8bt6op nOAXOA51Ll.le~ nOAUJII!nHIIIKOBO~ onopbl An51 BIIIHTa wsn TaK)I(e Ba)l(eH. PaAII!anbHo-ynopHble UJapii!KOBble 

nOAUJII!nHIIIKIII (yron=60"] peKOMeHAYIOTe51 An51 ell!eTeM e YnY, Tal< KaK OHIII BbiAep)I(II!BaiOT 04eHb 6onbUJII!e oeeBble 

Harpy3KIII Ill enoeo6Hbl yeTaHaBnii!BaTbe51 e He06XOAII!MbiM npeAHaT51rOM np111 pa3niii4HbiX KOMnOHOBKaX (Pille. 4.4]. 

(Q 1-k::: t::J to; k::: k::: to; t::J 

IlL: ~ .16 t::J to; to; t::J .16 IlL: 

,[lynileKc DF Tpll!nileKc DTF Kearpo DTDF Kearpo DTDB 

P111e 4.4 06pa34bl pa3Iliii4HbiX KOMnoHOBOK paAIIIailbHo-ynopHbiX UJapiiiKOBbiX noAUJIIInHIIIKOB 

(6] B eny4ae Heo6XOAIIIMOeTII!, B03MO)I(Ha yeTaHOBKa orpaHII!411!Tene~ An51 orpaHII!4eHII!51 pa6o4e~ 30Hbl 111 npeAOTBpall.leHII!51 

noape~eHII!51 UJapii!KOBIIIHTOBO~ napbl (Pille 4.5]. 

(7] B epeAe e noeT051HHO~ 3arp513HeHHOeTbiO (nblnb, MeTannll!4eeKa51 eTpy)I(Ka Ill T.A.I wsn AOn)I(Ha 6b1Tb 11130n111pOBaHHa 

e nOMOLl.lbiO TeneeKOnll!4eeKO~ 3all.III!Tbl. CpoK eny)l(6bl MO)I(eT eoKpaTII!Tbe51 AO Aee51TIII pa3, eenll! B ell!eTeMy poTal.\111111 

UJapii!KOB nonaAeT rp513b. An51 npaall!nbHO~ <jl111Kea4111111 reneeKonll!4eeKo~ 3all.III!Tbl oHa AOn)I(Ha II!MeTb TexHonorll!4eeKII!e 

OTBepeTII!51 An51 KpenneHII!51 K ra~Ke. 8 eny4ae, eenll! ra~Ka Tpe6yeT MOAIII<jlii!Kal.\111111, npeABapii!TenbHO eB51)1(11!Teeb e HaMill 

(Pille 4.6]. 

P111e 4.5 OrpaHIII4111Teilb ABIII)I(eHIIISI AilS! rai:iKIII Pille 4.6 lii30IlSI4111SI wsn e noMOL!.IbiO TeileeKOnlot4eeKOi:13al!.IIIITbt 

(8] Eenll! Bbl Bb16panll! wsn e BHyTpeHHIIIM TlllnOM pel.\ll!pKyn514111111 UJapii!KOB, OAIIIH 1113 ee KOHL\OB AOn)l(eH 6b1Tb o6pa6oTaH 

no np111H4111ny, yKa3aHHOMY Ha P111e 4. 7. T. e. All!aMeTp np111nera10Llle~ UJe~KIII AOn)l(eH 6btTb Ha 0.5-1.0 MM MeHbUJe '!eM 

All!aMeTp anaAII!Hbl pe3b6bt eaMoro BIIIHTa (Pille 4. 7]. 
(9] noene TepM11!4eeKO~ o6pa60TKIII BIIIHTa, o6a KOHL\a BIIIHTa, npii!MbiKaiOLl.IIIIX K UJe~Ke sana, II!MeiOT OT 2 AO 3 BIIITKOB 

He3aKaneHHO~ pe3b6bt, An51 111x AOnonHII!TenbHO~ MexaHII!4eeKo~ o6pa6oTKIII. :3TII! y4aeTKIII yKa3aHHbl Ha P111e. 4.8 

eii!MBonoM "() ". Een111 BaM Heo6XOAII!Ma Apyra51 o6pa6oTKa 3TIIIX y4aeTKOB, o6paTII!Teeb 3a KOHeynbTa4111e~ K HaUJII!M 
ene4111anll!eTaM. 

~~rc­
~LJL_ 

P111e 4.7 06pa3e4 o6pa60TKIII OAHOrO 1113 KOHL\08 BIIIHTa 

AilS! rai:iKIII e BHyrpeHHei:i ellleTeMoi:i pel.\IIIPKYilSil.\111111 

H P 
Pille 4.8 TepMoo6pa60TKa BIIIHTa wsn np01113BOAeTBa HIWIN 
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(1 Ol noBbiWeHI1e npeAHaT~ra yaelli1'111BaeT TpeHI1e, 'ITO np11BOA11T K yMeHbWeHI110 cpoKa Clly>K6bl Ka>KAOro w Bn. 0AHaKO, 

HeAOCTaTO'IHbiH npeAHaT~r CHI1>KaeT 06Ll.IYIO >KE!cTKOCTb B CI1CTeMe, 'ITO MO>KeT np11BeCTI1 K CHI1>KeHI110 TO'IHOCTI1 B 

4ellOM. noaTOMY peKOMeHAYeTc~. 'IT06bl MaKCI1MallbHbiH npeAHaT~r y w Bn, 11CnOllb3yeMbiX All~ CTaHO'IHbiX CI1CTeM c 

Ll nY, He npeBbiWall 8% OT 6a30BOH A11HaMI1'1eCKOH Harpy3KI1 (C A11HI. 

(11 I B clly'lae, KOrAa raHKa AOll>KHa 6b1Tb CMOHT11poaaHa Ha BI1HT 11lll1 AeMOHT11poaaHa c BI1HTa, Heo6XOA11MO 11cnollb30BaTb 

Tpy6Ky (oHa KaK npaBI1llO 11AiiT B KOMnlleKTe C WBnJ. Hapy>KHbiH A11aMeTp KOTOpOH Ha 0.2-0.4 MM MeHbWe, '!eM A11aMeTp 

BnaA11Hbl pe3b6bl CaMero BI1HTa, Ha KOTopyiO, lli160 C KOTOpOH, raHKa CHI1MaeTc~/HaAeBaeTC~, KaK yKa3aHHO Ha P11c. 4.9. 
(121 KaK noKa3aHo Ha P11c 4.1 0, All~ TO'IHOH ycTaHOBKI1 noAW11nHI1KOB ace nocaAO'IHble MecTa AOll>KHbl 6b1Tb BblnOllHeHbl 

c cj>acKoH. HIWIN npeAllaraeT nollb30BaTbC~ DIN 509 All~ npoTO'IKI1 cj>acoK noA nocaAO'IHble MecTa noAW11nHI1KOB IP11c. 

4.11 I 

R 

P11c 4.9 Cnoco6 AeMOHTa)l(a/MOHTa)l(a raliiKI1 c BI1HTa P11c 4.10 CllacKa noA nocaA04Hoe Mecro Ail~ noAW11nHI1Ka 

s• s• s• 

FD.4XD.2DIN509 FD.6XD.3DIN509 F1XD.2DIN509 

P11c 4.11 PeKoMeHAyeMble HI WIN cjlacKI1 no DIN 509 noA nocaA04Hoe Mecro "/!\' AilR noAW11nHI1KOB P11c 4.10 
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4.2 npae~na Bbl6opa WBn 

nopHAOK Bbl6opa wsn onlo1CaH B Ta61llo14e 4.1. Bee Ha"'lo1HaeTCH c npoeKT1-1pyeMbiX 3aAa"', KOTOpbiMI-1 o6JlaAaeT wsn 

1-1 Clo1CTeMa B 4e110M [A). Ha OCHOBaHI-11-1 :noro Bbl6eplo1Te TeXHio1"1eCKio1e xapaKTeplo1CTI-1Kio1 WBn [8). TaKio1M o6pa30M, ClleAYH 

UJar 3a UJaroM 1-1 !-1cno1lb3YH A11H pac"'eToB npeAilaraeMble cj>opMyllbl, Bbl noA6epeTe A11H npoeKT1-1pyeMbiX BaMI-1 3aAa"' 

He06XOAI-1MYIO WBn. 

Ta6Jl. 4.1 npaBio1Jla Bbl6opa wsn 

WarM 
npoeKTlotpyeMble xapaKTeploteTlotKlot 

XapaKTeplotcrlotKlot WBn (B) Pae4eTHble cj>opMyllbl lot Ta6lllotl.lbl (C) 
elotCTeMbl (A) 

War1 To4HOeTb no3lotl.llotOHlotpoeaHlot~ KnaeeTo4Hocrb WBn Ta6lllotlla 4.2 

War2 
(1) MaKe. eKopoeTb DC MOTOpa (Nmax) 

War BlotHTa eO?. Vmax 
(2) MaKe. He06XOAlotMa~ eKopoeTb (Vmax) Nmax 

0611.1a~ AJilotHa =AlllotHa pe3b6bi+AlllotHa KOHI.IOB BlotHTa 

War3 06111ee pa6o4ee nepeMellleHlote 0611.1a~ AlllotHa pe3b6bl BlotHTa AnlotHa pe3b6bl =pa6o4lot~ XOA+AJilotHa ra~Klot+1 00 MM 

(Helotenollb3yeMa~ 4aeTb pe3b6bi) 

War4 
(1 1 Tpe6yeMble HarpY3Klot (%) CpeAH~~ HarpY3Ka 

M7-M10 
(2) 3aAaHHble napaMeTpbl eKOpOCTlot (%) CpeAH~~ eKopocrb 

Wan5 
CpeAH~~ oeeea~ Harpy3Ka 

npeAHaTH M1 
(KaK npaBlotliO, peKoMeHAYeTe~ :S1/5 C) 

(1 1 Pae4eTHbl~ epoK eny>K6bl 

War6 (2) CpeAH~~ oeeea~ Harpy3Ka 6a3oBa~ AlotHaMlot4eeKa~ Harpy3Ka M13-M14 

(3) CpeAH~~ eKopoeTb 

(1 1 6a3oBa~ AlotHaMlot4eeKa~ Harpy3Ka 

War7 
(2) War BlotHTa AlotaMeTp BlotHTa lot Tlotn ra~Klot 

M31-M33 lot Ta6lllotlla pa3Mepoe 
(3) npeA8llbHa~ eKOpOCTb (eneAyeT Bb16paTb Alotana3oH) 

(4) npeAell eKopoeTlot 3Ha48Hlote Dm-N 

(1 1 AlotaMeTp BlotHTa 
)l(ecrKoeTb (npoeepbTe Halotny4wee 

(2) Tlotn ra~Klot 
WarB 

(3) npeAHaT~r 
3Ha48Hlote e nOMOII.IbiO Belllot4lotHbl M34-M40 

(4) AlotHaMlot4eeKa~ HarpY3Ka 
noTe plot lllotHe~Horo nepeMellleHlot~) 

War9 
(1 1 TeMnepaTYpa oKpy>K. epeAbl TepMlot4eeKa~ AlotCTOPlllot~ lot ee M41 lot 4.6 (crp.34) 3cj>cj>eKT noBbiWeHlot~ 

(2) AnlotHa wsn KOMneHealllot~ 3Ha4eHloteM T (M41) TeMnepaTYpbl 

War10 
(1) )l(eeTKOeTb BlotHTa WBn 

Clotna npeAHaT~ra M45 
(2) TeMnepaTYpHa~ AlotCTOPlllot~ 

(1 1 MaKe. eKopoeTb pa6o4ero eTona 
KpYT~Illlot~ MOMeHT MOTOpa 

War11 (2) MaKe. epeM~ o6pa6oTKlot M19-M28 

(3) TexHlot4eeKlote napaMeTpbl WBn 
lot AP· xapaKTeplotCTlotKlot MOTopa 

4.3 l<naCCbl TOLIHOCT~ WBn 

W111o1cj>OBaHHble WBn nplo1MeHHIOTCH B Clo1CTeMaX, rAe He06XOA1o1Ma BbiCOKaH TO"'HOCTb n031-141-10Hio1pOBaHio1H 1-1 

nOBTOpHeMOCTb, nllaBHOCTb nepeMell.leHio1H 1-1 npOAOJl)l(lo1TeJlbHbl~ CpOK C1ly)l(6bl. 06bi"'Hble HaKaTHble Blo1HTbl lo1Cn01lb3YIOTCH 

A11H 3aAa"' MeHee TO"'HbiX, OAHaKO Tpe6yi0Ll.llo1X BbiCOKO~ 3cj>cj>eKTio1BHOCTio1 pa60Tbl 1-1 A111o1TeJlbHOrO cpoKa C1ly)l(6bl. 

npeL\Io131-10HHble HaKaTHble Blo1HTbl 3aHio1MaiOT n031-141-110 Me)I(AY 3Tio1Mio1 ABYMH KJlaccaMI-1 WBn. npeAJlaraeMble KJlaCCbl 

TO"'HOCTI-1 npe41-131-10HHbiX HaKaTHbiX W Bn no3B011HIOT B pHAe clly"'aes np1-1MeHHTb 1-1x A11H ycneUJHO~ 3aMeHbl UJ1ll-1cj>osaHHbiX 

wsn. 

HIWIN np01-13BOAI-1T HaKaTHble wsn AO C6 KJlacca TO"'HOCTI-1 BK1liO"'Io1TeJlbHO. TeXHio1"1eCKio1e napaMeTpbl MO)I(HO YBI-1AeTb 

B Ta61llo14aX: 4.2, 4.3 1-1 cpaBHio1Tb lo1X c xapaKTeplo1CTio1KaMio1 LlJ1llo1cj>OBaHHbiX wsn B rllaBe 6. TaK KaK Blo1HT B HaKaTHbiX wsn 

He LlJ1ll-1cj>yeTCH, Cyll.leCTBYIOT pa3Jllo1"11o1H B ycTaHOBKe 1-1 MOHTa)l(e 3Tio1X WBn no cpaBHeHI-110 CO LlJ1llo1cj>OBaHHbiMio1. illaBa 7 
oni-1CbiBaeT TeXHI-1"1ecKio1e xapaKTep1-1CTI-1KI-1 HaKaTHbiX W Bn. 

(1) KnaCCbl TOLIHOCTH 

Cyll.leCTByeT UJ1-1pOL1a~UJaH 06JlaCTb nplo1MeHeHio1H WBn B 3aBio1Cio1MOCTio1 OT lo1X KJlacca TO"'HOCTI-1, Ha"'lo1HaH, Hanplo1Mep, C 

a3pOKOCMio1"1eCKO~ npOMbiUJJleHHOCTI-1 A11H LlJ1llo1cj>OBaHHbiX wsn KJlacca CO, AO ynaKOBKI-1 1-1 TpaHcnopT1-1pOBKio1 A11H HaKaTHbiX 

W Bn KJlacca C1 0. Ka"'eCTBO 1-1 KJlaccbl TO"'HOCTI-1 W Bn oni-1CbiBaiOTCH c1leAY10Ll.II-1MI-1 noKa3aTe1lHMI-1: TO"'HOCTb UJara pe3b6bl, 

UJepoxosaTOCTb nosepxHOCTI-1, reoMeTp1-1"1ecKio1e AOnycKI-1, 1110cj>T, cTapTOBbl~ KPYTHLl.ll-1~ MOMeHT, TeMneparypHble cj>aKTOpbl 

pa60Tbl 1-1 UJYMHOCTb. 
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npeU,143140HHble W1114cj>OBaHHble wsn HIWIN np0143BOA51TC51 OT C7 AO co KJlacca TO'IHOCTI4. Ba>KHO~ xapaKTep14CTI4KO~ 

14X TO'IHOCTI4, 51B1151eTC51 3Ha'leHI4e "v300p .. (cMOTp14Te P14C 4.12], a 14Hcj>OpMaU,1410 npo xapaKTep14CTI4KI4 TO'IHOCTI4 HaKaTHbiX wsn 

Bbl Ha~Ai!Te B l11ase 7. 

P14C. 4.12 - :no A14arpaMMa 3aMepa TO'IHOCTI4 14Cn011HeHI451 pe3b6bl B 3aBI4CI4MOCTI4 OT KJlacca TO'IHOCTI4 wsn. TaKa51 

>Ke A14arpaMMa no cTaHAaPTY DIN np14BeAeHa Ha P14c. 4.13. no :no~ A14arpaMMe MO>KeT 6b1Tb onpeAelleH KJlacc TO'IHOCTI4 

wsn nocJle Bbl6opa He06XOA14MbiX AOnycKOB 143 Ta6Jl. 4.2. P14C. 4.14 AeMOHCTp14pyeT pe3y1lbTaTbl 3aMepoB corJlaCHO 

CTaHAaPTY DIN. Ta61114U,a 4.2 noKa3biBaeT B03MO>KHble KJlaCCbl TO'IHOCTI4 npeU,143140HHbiX wsn corJlaCHO KJlaCCI4cj>I4KaU,1414 

HIWIN. A1151 OTHOCI4Te1lbHoro cpasHeHI451 B Ta61114U,e 4.3. noKa3aHHbl Me>KAYHapOAHble cTaHAapTbl. 

To'IHOCTb no314U,140H14posaHI451 CI4CTeMbl Bbl614paeTc51 14CXOA51 143 3Ha'leHI451 eP 14 3Ha'leHI451 V 300P. PeKoMeHAYeMble 

KJlaCCbl TO'IHOCTI4 A1151 MaWI4HOCTp014TeJle~ noKa3aHbl B Ta61114U,e 4.5. 3TO XOpOWa51 OCHOBa A1151 Bbl6opa nOAXOA51Ll.le~ WBn 

14CXOA51 143 He06XOA14MbiX napaMeTpOB 6yAyll.le~ C14CTeMbl, pa3pa6aTbiBaeMO~ np0143BOA14Te1leM. 

(2) OceeoM JaJop (mocllT) 
Ec1114 Heo6XOA14Mbl W Bn c HylleBbiM 1110cj>ToM, Heo6XOA14MO, 'IT06bl B CI4CTeMe ra~Ka-BI4HT np14CYTCTBOBa1l npeAHaT51r. 

111, KaK Mepa Be1114'114Hbl 3Toro napaMeTpa, cyll.leCTByeT TeeT, ocHoBaHHbl~ Ha 3aMepe Cl41lbl B03pacTaiOLl.lero conpoTI4B1leHI451 

CTapTOBOMY KPYT51Ll.leMy MOMeHTY. CTaHAapTHble 3Ha'leHI4511110cj>Ta A1151 wsn np0143BOACTBa HIWIN yKa3aHbl B Ta61114U,e 4.4. 

ClleAyeT Y414TbiBaTb 14 To, 'ITO A1151 CI4CTeM c 4nY HeAOCTaTO'IHa51 >KeCTKOCTb B CI4CTeMe c HylleBbiM 3a3opoM, np14 Harpy3Kax 

np14BeAeT K noTepe pa6o1.1ero XOAa. no>Kally~cTa, o6paTI4Tecb 3a KOHCY1lbTau,l4e~ K HaM A1151 onpeAe1leHI451 Heo6XOA14MO~ 

>KeCTKOCTI4 CI4CTeMbl 14 noA6opa npaBI41lbHoro npeAHaT51ra A1151 ycTpaHeHI451 1110cj>Ta. 

(3) reoMeTpHLieCKHe AOnycKH 
8b160p WBn COOTBeTCTBYIOLl.lero KJlacca TO'IHOCTI4, 51B1151eTC51 np140p14TeTHO~ 14 nepBOCTeneHHO~ 3aAa'le~ np14 

npoeKT14posaHI414 CI4CTeM c 3aAaHHbiMI4 napaMeTpaMI4. Ta61114U,a 4.6 14 P14c. 4.15 o'leHb no1le3Hbl, KaK 14Hcj>opMaU,1451 A1151 

onpeAe1leH1451 BCeX napaMeTpOB He06XOA14MOro WBn. 

Ta6mH.\a 4.2 K11aCCbl TO'IHOCHI npel.\lil3liiOHHbiX wsn np01113BOACTBa HIWIN EA111Hlil4bl: 0.001MM 

Knacc TO~HOCTII co C1 C2 C3 C4 C5 C6 

v.., 3 4 4 6 8 8 8 

v •• 3.5 5 6 8 12 18 23 

~e 
All e p v, e p v, e p v, e p v, e p v, e p v, e p v, 

6o11ee MeHee 

- 315 4 3.5 6 5 6 6 12 8 12 12 23 18 23 23 

315 400 5 3.5 7 5 7 6 13 10 13 12 25 20 25 25 

400 500 6 4 8 5 8 7 15 10 15 13 27 20 27 26 

500 630 6 4 9 6 9 7 16 12 16 14 30 23 30 29 

630 800 7 5 10 7 10 8 18 13 18 16 35 25 35 31 

800 1000 8 6 11 8 11 9 21 15 21 17 40 27 40 35 

1000 1250 9 6 13 9 13 10 24 16 24 19 46 30 46 39 

1250 1600 11 7 15 10 15 11 29 18 29 22 54 35 54 44 

1600 2000 18 11 18 13 35 21 35 25 65 40 65 51 

2000 2500 22 13 22 15 41 24 41 29 77 46 77 59 

2500 3150 26 15 26 17 50 29 50 34 93 54 93 69 

3150 4000 30 18 32 21 60 35 62 41 115 65 115 82 

4000 5000 72 41 76 49 140 77 140 99 

5000 6300 90 50 100 60 170 93 170 119 

6300 8000 110 60 125 75 210 115 210 130 

8000 10000 260 140 260 145 

10000 12000 320 170 320 180 

Ta6Jllll4a 4.3 Me)l(,llyHapOAHble CTaHAapTbl KJlaCCOB T04HOCTlil wsn EA111Hlil4bl : 0.001 MM 

WmujloaaHHble 

Knacc HaKaTHble 

co C1 C2 C3 C4 C5 C6 C7 C8 C10 

ISO, DIN 6 12 23 52 210 

v,. •• JIS 3.5 5 8 18 50 210 

HIWIN 3.5 5 6 8 12 18 23 50 100 210 

Ta6111114a 4.4 CTaHAapTHbli:i ocesoi:i mocjlT AllR pa3lllii4HbiX Kllaccos T04HOCTlil 

Knacc co C1 C2 C3 C4 C5 C6 

Oceaoii mocjiT 5 10 15 20 25 
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Ta6111114a 4.5 PeKoMeHAOBaHHble KJlaccbl T04HOCTlil AI111 pa3Jllii4HbiX o6nacTelii npliiMeHeHl/111 

06JiaCTb npiiiM8H8HIIIII Ocb 
0 1 2 

X • • • 
ToKapHble cTaHKI-1 z 

X • • 
CDpe3epHble craHKI-1 y • • 

z • 
X • • 

06pa6aTbiBaiOLl.\l-1e l.\eHTpbl y • • 
z • 
X • • 

>-c: 
:T 

Q6)1(1-1MHble MeXaHI-13Mbl y • • 
u z • • :a 
::E X 
cu 
1- Cseplll-1/lbHble craHKI-1 y u 
:s: 
u z cu 
:a X • • • J: 
~ Wn1-1cposa/lbHble cTaHKI-1 
:s: y • • c: 
1'1 X Ill • • c.. Cl-1cTeMbl A/151 nonynpoBOAHI-1KOBO~ y • • npOMbiW/leHHOCTI-1 z • 

X • • 
06opyAoBaHI-1e A/151 3/leKTpOHHO~ y • • 
npOMbiW/leHHOCTI-1 u • • 

v • • 
X • 

na3epHoe o6opyAOBaHI-1e y • 
z • 

KoopA1-1HaTHo-npo61-1BHble npeccbl 
X 
y 

Mawl-1Hbl cnel.\l-1a/lbHoro Ha3Ha4eHI-151 • • 
CTaHKI-1 A/151 Aepesoo6pa6oTKI-1 

npoMbiW/leHHble po60Tbl (npel.\l-131-10HHble) • • 
Po6oTbl (o6Ll.\ero Ha3Ha4eHI-151) 

cu ~3Mep1-1Te/lbHOe o6opyAOBaHI-1e • • • 
:s: 
J: Cl-1cTeMbl 6e3 4nY cu 
0 TpaHcnopTHoe o6opyAoBaHI-1e c.. 
1-u KoopA1-1HaTHble CTO/lbl 0 • • J: 
:s: (cl-1CTeMbl n031-1l.\l-10Hl-1pOBaHI-151) 
3 

AKryaTopbl (3/leKTPOL\l-1111-1HAPbi) Ill 
::E 
cu Asl-1al.\l-10HHoe o6opyAoBaHI-1e cu 
3" 06opyAoBaHI-1e A/151 o6pa6oTKI-1 npocp1-111e~ 10 
0 AsToMaTI-14eCKI-1e seHTI-1111-1 1-1 JacnoHKI-1 

Cl-1cTeMbl KOHTp01151 3HeproycTaHOBOK 

06opyAoBaHI-1e A/151 cTeKnoo6pa6oTKI-1 • 
06opyAoBaHI-1e A/151 W111-1cposaHI-151 

06opyAoBaHI-1e A/151 TepM1-14ecKo~ o6pa6oTKI-1 

Cl-1cTeMbl asToMaTI-13al.\l-11-1 • • 
nl-1TbeBble MaWI-1Hbl 

Knacc TO'IHOCTIII WBn 
3 4 5 6 7 8 10 

• • 
• • • 
• • • 
• • • 
• • • 
• • 
• • 
• • 

• • • 
• • • 

• • • 

• 
• 
• 
• • • 
• 
• 
• • 
• • 
• • 
• • 
• • 
• • • 
• • • 
• • • • 

• • • • 
• • 

• • • • 

• • • 
• • • • • • 

• • • 

• • • • 
• • • • 
• • • • 

• • • • 
• • • 

• • • • 
• • 

• • • • 
• • • • 

• • • • • 
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TOI.IHOCTb 

:>KenaeMoe 3Ha4eHio1e cyMMapHoro OTKJ10HeHio1R 

XOAa. 

+ 

0 

none3Hb1171 XOA (Mi!IKCMManbHbllil a60"'M171) 

HaKonneHHbllil HOMMHanbHb1171 war 

HaKonneHHbllii 
3cf»(j)eKTMBHbllii war 

EAMHM"'Hbllil war 
M 3aMepeHHbl171 war 

v,np 

3TO 3H84eHio1e 38A8eTCR K1llo1eHTOM. 

06w,ee 38R81leHHOe OTKJ10HeHio1e XOA8. 

3TO M8KCio1M81lbHOe H8KOn1leHHOe OTKJ10HeHio1e 

XOA8 Ha nOilHO~ pa6o4e~ A111o1He 81o1HTa. 

norpeWHOCTb OAHOrO 81o1TKa pe3b6bl. 

e, PeanbHoe HaKonneHHoe OTK1lOHeHio1e XOAa, 

38MepeHHOe 1183epHO~ lo13Meplo1T. Clo1CTeMO~ 

v, 06w,ee OTHOCio1Te1lbHOe OTK1lOHeHio1e XOA8. 

3TO M8KCio1M81lbHOe H8KOn1leHHOe OTKJ10HeHio1e 

XOAa K peallbHO HaKOnlleHHOMY lo1 3aMepeHHOMY 

OTKilOHeHI-110 8 COOT8eTCT8YIOW,eM Alo1ana30He. 

V3oop 0TKJ10HeHio1e XOA8 Ha pa6o4e~ A111o1He 8 300 MM. 

VIMeeTcR 8 81-1AY Ha 11106oM cny4a~HOM y4aCTKe 

pa6o4ero XOAa 8 300 MM. 

P1o1c 4.12 Kp1-18aR 3aMepa T04HOCTI-1 wara 81o1HTa no HIWIN 

MepTBaft 
30Ha Le Le 

nonHbl M pa60I.IMM xo.q Lu 

e., CpeAHee OTK1lOHeHio1e XOAa Ha pa6o4eM XOAY Lu. 
npRMaR 1llo1Hio1R 8 3TOM cny4ae onpeAenReT 

co6o~ TeHAeHL.ll-110 cpaKTio14ecKio1 HaKonneHHoro 

XOAa. 

c 

OnpeAenReTcR 3TO 3Ha4eHio1e MeTOAI-1KO~ 

na3epHbiX 3aMepo8, 1o1 3Ta 8e1llo141o1Ha 

A068811ReTCR K KOppeKL.ll-11-1 XOA8 no pa6o4e~ 

TpaeKTOpl-11-1 lo1 cpeAHeMy OTKilOHeHI-110 pa6o4ero 

XOAa. 

KoppeKL.llo1R XOAa no pa6o4eMy XOAY Lu. 
3Ta 8e1llo141o1Ha onpeAellReTCR K1llo1eHTOM, TaK 

KaK ee 3H84eHio1e 3881o1Cio1T OT H83H84eHio1R 

WBn lo1 o6opyA088Hio1R, Ha KOTOpOM OHO 6yAeT 

ycTaH081leHO. 

CpeAHee OTK1lOHeHio1e pa6o4ero XOAa. 

norpeWHOCTb XOAa A11R pa6o4e~ A111o1Hbl 81o1HTa 

lpa6o4ero XOAal Lu. 

norpeWHOCTb XOAa A11R pa6o4e~ A111o1Hbl 81o1HTa 

[pa6o4e~ TpaeKTOp!-11-1) 8 300 MM. 

norpeWHOCTb XOA8 A11R OAHOrO 81o1TKa pe3b6bl. 

P1o1c 4.13 Kp1-18aR 3aMepa T04HOCTI-1 wara 81o1HTa no cTaHAapry DIN 
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CpeAHee OTKnoHeHMe XOAa Ha pa6ollefl AJIMHe Lu 

- 0.0 

- 5.0 

-10.0 

-15.0 

-20.0 

-25.0 

-30.0 

-35.0 

-40.0 

-45.0 

-50.0 

-55.0 

-60.0 
... -0.0305 

• e •• IE.I : 
0TKJlOHeHille XOAa Ha pa6o4e~ AlliiiHe BiiiHTa 
OTHOeiiiTeJlbHO HOMiiiHaJlbHOrO OTKJlOHeHiiiSI XOAa. 
[3T~ ~3MepeH~ft CAenaHbl no craHA8P1)' DIN 69051-3-1). 

C[TJ - e,[Ep) s e.,[Ea) s C[T) + e,[E,J 

norpeWHOCTb XOAa Ha pa6ol!eM AJIMHe 300 MM 

200.0 400.0 600.0 800.0 1000.0 

-0.0~~--~r------r------r------r------t---~ 

- 5.0 

-10.0 

-15.0 

-20.0 

-25.0 

-30.0 

• V,oo.le,oo.l : 
0THOeiiiTellbHaSI norpewHoeTb XOAa AilS! eny4a~Horo y4aeTKa 
pa6o4e~ 4aeTill BiiiHTa AlliiiHO~ B 300 MM. 
[3T~ ~3MepeH~ft CAenaHbl no craHA8P1)' DIN 69051-3-3). 
v,,,, [e300,) s V300, [e,,,,l 

norpeWHOCTb XOAa Ha pa6ol!eM AnMHe Lu 

10.0 

5.0 

- O.D""'""?-.,----l----""'-...,f,--------lf------+-------1----l 

- 5.0 

-10.0 

-15.0 

-20.0 

-25.0 

-30.0 

-35.0 

-40.0 

• v •• le,J : 
06l!.\aSI OTHOeiiiTeJlbHaSI norpeWHOeTb XOAa Ha pa6o4e~ 
AlliiiHe BiiiHTa. 
[3T~ ~3MepeH~ft CAenaHbl no craHA8P1)' DIN 69051-3-2). 

v,.le,J s v,,le,l 

norpeWHOCTb XOAa AnR OAHOro BMTKa 

5.o+-----­

-o.o~;::;:;:::[=~=l=" 
- 5.0 

2.0 4.0 6.0 

-10.0 

-15.0 

-20.0 

-25.0 

-30.0 

• v2m1le2m1) : 

560.0 562.0 564.0 1120.0 1122.0 1124.0 

norpeWHOeTb OAHOrO BiiiTKa pe3b6bl 2p. 
[3T~ ~3MepeH~ft CAenaHbl no craHA8P1)' DIN 69051-3-4). 

v2ml[e27111) s V2nple2npl 

Pille 4.14 ,[\illarpaMMa T04HOeTill XOAa BiiiHTa, nony4eHHaSI B pe3yllbTaTe 3aMepoa e npiiiMeHeHilleM na3epHoro o6opyAoBaHiiiSI 
B AiiiHaMiiiKe no eTaHAapTHO~ MeTOAiiiKe eornaeHo DIN 69051 

L1 L2 

Pille 4.15 reoMeTpi114eeKille AOnyeKill npel.\ill3iiiOHHbiX WllillcpOBBHHbiX wsn npOi113BOAeTBa HIWIN 
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Ta6mHJ,a 4.6 Ta6Jli1LJ,bl AOnycKOB 11 MeTOAHK 113MepeHI1S1 npHMeHS'IeMbiX KOMnaHHe~ HIWIN Ails:! TeCT11pOBaHI1S1 wsn 

2do A A' 2do 

TO~KIUCIHIIA 

Al'f'IIIIUI 0 

11 

TeeT 1: A6eomoTHoe OTKJlOHeHII!e Alls:l Hapy:>KHoro 

AlllaMeTpa BIIIHTa wsn OTHOeii!TeJlbHO AA' [3TIII 

1113MepeHII!S1 np01113BOAS1Tes:l eorJlaeHO eTaHAapTaM 

DIN69051111JISB1192]. 

HoM~HI!IIlbHblt1 
l1p.~m 

A~aMeTp A"""" 
do, MM 

Kni!lccbl T04HOCTM no HIWIN 

6onee BKJ1104. L5 0 1 2 3 4 5 6 7 

6 12 80 

12 25 160 

25 50 315 20 20 20 23 25 28 32 40 

50 100 630 

100 200 1250 

Lt/do 
T, • .,. ~m ( All• 4;,: 4L, I 

Kni!lccbl T04HOCTM no HIWIN 

6onee BK.niO"'i!lfl 0 1 2 3 4 5 6 7 

40 40 40 40 45 50 60 64 80 

40 60 60 60 60 70 75 85 96 120 

60 80 100 100 100 115 125 140 160 200 

80 100 160 160 160 180 200 220 256 320 

TeeT 2: A6eolliOTHoe OTKllOHeHII!e Alls:l 

noeaAO"'HbiX MeeT nOAWIIInHIIIKOB no OTHOWeHII!IO 

K AA' [3TIII 1113MepeHII!S1 npo1113BOAS1Tes:~ eor11aeHo 

eTaHAapTaM DIN 69051111 JIS 81192]. 

HoMMHanbHbiM 
T,, ~m I All• L, :S L,l 

AMBMeTp ~""" 
do, MM 

Knaccbl T04HOCTM no HIWIN 

6onee BKJliO"'l!UI Lr 0 1 2 3 4 5 6 7 

6 20 80 6 8 10 11 12 16 20 40 

20 50 125 8 10 12 14 16 20 25 50 

50 125 200 10 12 16 18 20 26 32 63 

125 200 315 - - - 20 25 32 40 80 

TeeT 3: A6eOJliOTHOe OTKJlOHeHII!e eooeHOeTII! 

OTHOeii!TeJlbHO AA' Ails:! KOHI..IeBbiX weeK Balla 

BIIIHTa 

[3TIII 1113MepeHII!S1 npOBOAS'ITes:l eorJlaeHO 

eTaHAapTaM DIN 69051 111 JIS B 1192]. 

HoMMH811bHb1M 
T,, ~m ( All• L2 s L, I 

,qMaMeTp ~""" 
do, MM 

Knaccbl TD"'HOCTM no HIWIN 

6onee BKJ1101.18fl Lr 0 1 2 3 4 5 6 7 

6 20 80 4 5 5 6 6 7 8 12 

20 50 125 5 6 6 7 8 9 10 16 

50 125 200 6 7 8 9 10 11 12 20 

125 200 315 - - - 10 12 14 16 25 
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npOAOmKeHI'!e Ta6Jll'l4bl 4.6 Ta6Jll'l4bl AOnycKOB 1'1 MeTOAI'IK 1'13MepeHI'!SI npi'!MeHSieMbiX KOMnaHI'!e~ HIWIN AilS! TeCTI'IpOBaHI'!SI wsn 

2do Lr 

TO'IKIIUICIHMIII 
A'T'!IIIKII A 

I 

2do 

TeeT 4 : A6eoiliOTHoe OTKllOHeHiite AilS! noeaA04HbiX 

MeeT nOA nOAWiitnHiitKiit KOHL\eBbiX onop 

OTHOelitTeilbHO AA' (:nlit lit3MepeHiitSI npoBOASITeSI 

eorilaeHo eTaHAapTaM DIN 69051 lit JIS B 1192) 

HoM~HanbHbl~ 
T..,.~m 

,qMaMeTp BMHTa 
Knaccbl TOI.IHOCTM no HIWIN 

do, MM 

6o11ee BK11104. 0 1 2 3 4 5 6 7 

6 63 3 3 3 4 4 5 5 6 

63 125 3 4 4 5 5 6 6 8 

125 200 - - - 6 6 8 8 10 

TeeT 5 : A6eoiliOTHoe OTKilOHeHiite AilS! <j>IlaH4a 

Kopnyea (TOilbKO AilS! ra~Kiit) OTHOelitTeilbHO BB' 

(3Tiit lit3MepeHiitSI npOBOASITeSI eorilaeHO eTaHAapTaM 

DIN 69051 lit JIS 81192) 

A••"· cjlnaH40 
T.,.~m 

raMKIII WBn 
D,, MM 

Knl!lccbl T04HOCTM no HIWIN 

6onee BKJliO"''. 0 1 2 3 4 5 6 7 

20 5 6 7 8 9 10 12 14 

20 32 5 6 7 8 9 10 12 14 

32 50 6 7 8 8 10 11 15 18 

50 80 7 8 9 10 12 13 16 18 

80 125 7 9 10 12 14 15 18 20 

125 160 8 10 11 13 15 17 19 20 

160 200 - 11 12 14 16 18 22 25 

200 250 - 12 14 15 18 20 25 30 

TeeT 6 : A6eoiliOTHoe OTKilOHeHiite AilS! Kopnyea 

ra~Kiit wsn OTHOelitTeilbHO BB' (3Tiit lit3MepeHiitSI 

npoBOASITeSI eorilaeHo eTaHAapTaM DIN 69051 lit 

JISB1192) 

A•aMeTp 
T6P, ~m 

raMKM WBn 
D,MM 

Knaccbl TOLIHOCTM no HIWIN 

6onee BKJliO"'. 0 1 2 3 4 5 6 7 

- 20 5 6 7 9 10 12 16 20 

20 32 6 7 8 10 11 12 16 20 

32 50 7 8 10 12 14 15 20 25 

50 80 8 10 12 15 17 19 25 30 

80 125 9 12 16 20 24 22 25 40 

125 160 10 13 17 22 25 28 32 40 

160 200 16 20 22 25 28 32 40 

200 250 17 20 22 25 28 32 40 

TeeT 7 : A6eoiliOTHoe OTKilOHeHiite napailileilbHOeTiit 

Kpa~HiitX TO'IeK KOpnyea ra~Kiit OTHOelitTeilbHO 

BB' (3Tiit lit3MepeHiitSI npoBOASITeSI eorilaeHo 

eTaHAapTaM DIN 69051 lit JIS B 1192) 

AnHHa 
T7P. ~m/100 MM 

ri!IMKM WBn 
Lr, MM 

Knaccbl TD"'HOCTM no HIWIN 

6onee BKJliOLI. 0 1 2 3 4 5 6 

- 50 5 6 7 8 9 10 14 

50 100 7 8 9 10 12 13 15 

100 200 - 10 11 13 15 17 24 

7 

17 

17 

30 
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4.4 MeTOAbl C03AaH~S1 npeAHaTs:~ra 

Cne411a11bHO cnpoeKn1posaHHbli1 

npocp1111b AOPO:>KKI1 Ka4eHI11'1 no3B011!'1eT 

wap11KaM KOHTaKT11posaTb c AOPO:>KKoi1 

nOA yr110M np11MepHO B 45 rpaAYCOB. 

Ocesas:~ c1111a F •• KOTopas:~ B03HI1KaeT 

3a c4eT BHewHero np11BOAa, 111111 

BHyTpeHHI1i1 HaT!'Ir Bbl3b1Ba10T ABa 

Tl1na ocesoro 3a3opa. nepBbli1 n11n -

:no HOpMa11bHbli1 1110cpT 5 0 , Bbi3BaHHbli1 

3a3opoM Me:>KAY wap11KOM 11 AOPO:>KKoi1 

Ka4eHI11'1 [TeXHI14eCKI1 Hel136e:>KeH). 

BTopoi1 Tl1n - :no Aecp11eKTOpHbli1 1110cj:IT 

lit, Bbi3BaHHbli1 B03HI1Ka10Ll!ei1 c1111oi1 Fn, 
KOTOpas:! HanpaB11eHa nepneHA11KY11s:!pHO 

T04Ke KOHTaKTa wap11Ka 11 AOPO:>KKI1 Ka4eHI11'1. 

~ 
2 

I 
6t 

<i: 
s 

j 
u:: 

S, 

~ 
~ 

~ 

"' ~ 
~ / ~ 

X "' 
OTKnOHeHM 

6t 

P111e 4.16 "roTIII4eeKas:~·· cpopMa KaHaBKIIIIII B03HIIIKaiOL!.IIIIe 3cpcpeKTbl. 

e 

HopMa11bHbli1 3a3op MO:>KHO ycTpaHI1Tb c noMOLl!b10 BHyTpeHHei1 Cl111bl npeAHaTs:~ra P. no11y411Tb npeAHaT!'Ir MO:>KHO 

HeCK011bKI1MI1 cnoco6aMI1: 11Cn011b30BaTb ABOi1Hy10 rai1Ky C pacnopHbiM K011bl.\OM, yse1111411Tb paCCTOI'IHI1e Me:>KAY 

AOPO:>KKaMI1 B OA11HapHoi1 rai1Ke ["offset" P11c 4.19]. 111160 yse1111411Tb A11aMeTp wap11Ka A111'1 OA11HaKosoro pa3Mepa 

AOPO:>KKI1 Ka4eHI11'1. 

Aecp11eKTOpHbli1 3a3op, Bbl3biBaeMbli1 BHYTpeHHI1MI1 c1111aM11 npeAHaTs:~ra 11 Harpy3KaMI1 113BHe lnp11 pa6oTe CI1CTeMbd 

Bbl3biBaeT B CBOIO 04epeAb 3cpcpeKT 

MepTBOrO XOAa, T.e. noTep10 B KOHe4HOM 

11Tore 4aCTI1 1111Hei1Horo nepeMell!eHI11'1 oT 

3aAaHHoro. 

(1) npeAHaTSH B ABO~HO~ 
ra~Ke. 

npeAHaT!'Ir, Bbi3BaHHbli1 BCTaBKOi1 

pacnopHoro K011b4a Me:>KAY ABYMI'I 

rai1KaMI1 IP11c. 4.17). TaKoi1 np11eM 

no3B011!'1eT no11y411Tb npeAHaTs:~r 

B CI1CTeMe 3a C4eT B03HI1Ka10L1!11X 

pa3HOHanpaB11eHHbiX Cl111 B B CI1CTeMe, a 

PacnopHbiM npeAHamr KoMnpecciiOHHbiM npeAHamr 

PacnopHoe Konbu.o 

Pille 4.17 npeAHaT!'Ir yeTaHOB/leHHbli1 e noMOL!.IbiO paenopHoro KOilb4a 

11MeHHO c1111 pacTa11KI1BaHI11'1 raeK B pa3Hble cTOpOHbl 11 c1111, CTI'Iri1Ba10L1!11X rai1KI1 B pe3y11bTaTe 11x :>KeCTKoi1 cp11KCa41111 APYr 

c ApyroM. KaK npaBI1110, TaKoi1 cnoco6 C03AaHI11'1 npeAHaTs:~ra np11MeHs:leTCI'I A111'1 npel.\113110HHbiX wsn, HO OHI1 AOCTYnHbl 11 

no Bawi1M 3anpocaM noA 3aKa3. Ec1111 npeABap11Te11bHoe HaTs:~:>KeHI1e BI1HTa TO:>Ke Heo6XOA11MO, 4T06bl noBbiCI1Tb :>KeCTKOCTb 

CI1CTeMbl, no:>Ka11yi1cTa o6paTI1TeCb K HaM 3a KOHCY11bTa411ei1. CTaHAapTHO peKOMeHAyeMoe npeABap11Te11bHOe HaT!'I:>KeHI1e 

BI1HTa, KOMneHCI1PY10Ll!ee Ten110BOe paCW11peHI1e, COCTaB11s:leT 0.02-0.03 MM Ha 1000 MM BI1HTa]. HO 11Y4We BCero, 

4T06bl 3TO 3Ha4eHI1e T Bb1611pa11ocb 11 

pacc411Tb1Ba11ocb 11CXOAI'I 113 yc11os11i1 

3KCn11yaTal.\1111 11 Ha3Ha4eHI11'1 WBn. 

(2) npeAHaTSir B OA~HapHO~ 
ra~Ke 

Cyll!eCTByeT ABa cnoco6a C03AaTb 

npeAHaT!'Ir B OA11HapHoi1 rai1Ke. nepBbli1 

cnoco6 - 3TO yse11114eHI1e A11aMeTpa 

wap11KOB, T. e. BHeApeHI1e B CI1CTeMy 

wap11KOB HeMHoro 6o11bworo pa3Mepa, 

4eM pa3Mep KaHaBKI1, 4TO n038011s:leT 

wap11KaM 11MeTb 4eTb1peXT04e4Hbli1 

KOHTaKT c AOPO:>KKaMI1 !P11c. 4.18). 

War War 

wap111Ka 

CMna paCTJI)f(eHMR CMna pacnuKeHMA 

Pille 4.19 npeAHaTRrTIIIna "Offset" 

8Topoi1 cnoco6 - 3TO W1111cpOBKa BHyTpeHHI1X KaHaBOK rai1KI1 TaKI1M o6pa30M, 4T06bl OHI1 11Me1111 war 6011bWI1i1 Ha 

Be1111411HY 0, 4eM OCTa11bHble 111111 Offset [P11C. 4.19). :3TOT MeTOA 11MeeT CBOI1 npe11MYLl!eCTBa, TaK KaK n03B011s:!eT coxpaHI1Tb 

rai1Ky OA11HapHoi1 11, C11eAOBaTe11bHO, yMeHbWI1Tb pa3Mepb1 WBn. 0AHaKO rOA11TCI'I T011bKO A111'1 C03AaHI11'1 He6011bWI1X 

npeAHaTI'IrOB, He npeBbiWaiOL1!11X 5"/o OT A11H. Harpy3KI1 [C). 
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Fbm p=- ......... . 
2.8 

P : IIpe~nrr, Krc 

Fbm : Cpe;:~HSHI pa6o'irul Harpy3Ka, Krc 

(<l>opM)'rrbi.M8-MlO) 

T _ KpxPxe 
d- 2TC 

MoMeHT corrpoTHBrremui, Bbi3BaHHbiH rrpe~anrroM (PHc. 4.20) 

Td : MoMeHT corrpoTHBrremui, Krc•MM 

P : IIpe~THr, Krc 

e : IIIar pe3b6bl, MM 

Kp : Ko::l<p<l>~eHT MOMeHTa npe~anrra ** 
Kp: __!__ -112 (HaXo~R B rrpe;:J;errax 0.1 H 0.3) 

I") I 

1")1, 1")2 - KIT)]; (Ko::~<P<P~eHT MeXIlJIHllecKoii: ::~<P<l>eKTHBHOCTH) IIIBII. 

(1) Ami o61J.1MX CMCTeM (AnR nepeBOAa apaiJ.IaTenbHoro ABM>KeHMR B nocrynaTenb­

Hoe) 

tan(a) _ 1-,utana 
f]i= tan(a+ft)- l+,u!tana 

M3 

(2) Anst peaepcMBHbiX CMCTeM (nepeBOA nMHei.1Horo ABM>KeHMR eo apaiJ.IaTenbHoe) 

M1 

······ M2 

PL-1C 4.20. 
MoMeHT conponteneHMft Bbi3BaHHb1M npe,q­

HaTflroM M3MepfleTCfl no MeTOAMKe JIS 81192 

_ tan( a-ft) 
'72 - tan( a) 

1-,u/tana 
l+,utana 

·················································································································· M4 

-tan·! e 
a- TCDm 

P= tan-! ,u 

a : Yrorr pe3b6bl, B rpa;:J;ycax 

Dm : ,[{Ha.Merp OKpY:lKHOCTH BHHTa, MM 

1: Illar, MM 

P: Yroll'rpeHIDI (0.17°-G.57°) 

,u: Ko::~<l><l>~emTPeHIDI(0.003-G.01) 

T< - 0.05 
** ~~- .Jtan a 

M5 

··············· M6 

(4) PaeHoMepHOCTb MOMeHTa conpon1eneH~S1, Bbi3BaHHoro npeAHaTSiroM 

(1) Cnoco6 M3MepeHMR 

npeAHanlr C03AaiiT MOMeHT conpOTII!BneH!-11'1 Me>KAY raiiiKOM Ill BMHTOM. 3TOT MOMeHT M3MepReTCR npM 

BpaiJ.IeHMM BMHTa C nOCTORHHOM CKOpOCTbiO C ycTaHOBneHHbiM Ha raiiiKy cne4111anbHbiM cj>MKCaTOpOM, KaK 

noKa3aHo Ha PMc. 4.20. AaT'IMK 3aMepReT cMny Fp, 3Ha'!eHMe KOTopoiii Mcnonb3yeTcR AnR onpeAeneHMR MOMeHTa 

conpOTMBneHMR. 

KoMnaHMR HIWIN pa3pa6oTana aBTOMaTM'IeCKYIO cMcTeMy, KOTopaR 3aMepReT MOMeHT conpoTMBneHMR B 

np04eCce BpaiJ.IeHMR BMHTa C nOCTORHHOM CKOpOCTbiO. KpoMe TOrO, MOMeHT conpOTMBneHMR MO>KHO OTperynMpOBaTb 

no Tpe6osaHMIO 3aKa3'1MKa (PMc. 2.5). CTaHAapTHble MOMeHTbl conpoTMBneHMR yKa3aHbl Ha PMc. 4.21 111 B Ta6n1114e 

4.7. 

(2) YcnoBMR 3aMepoa 

1. Eie3 ynnoTHeHMR. 

2. CKOpOCTb BpaiJ.IeHMR BMHTa, 100 o6/MMH. 

3. AMHaMM'!ecKaR BR3KOCTb cMa3KM 61.2 -74.8 eSt (MM/ceK) 40 ·c, cornacHo cTaHAaPTY ISO VG 68 MnM JIS K2001. 

4. CMcTeMa B03BpaTa wapMKOB AOn>KHa HaXOAMTbCR caepxy. 

(3) Pe3ynbTaTbl M3MepeHMM MnniOCTpMpyiOTCR AMarpaMMOM. M X HOMeHKnaTYpa yKa3aHa Ha PMC. 4.21. 

(4) M 3MeHeHMe AOnyCTMMOrO MOMeHTa conpOTMBneHMR KaK ci>YHK4MM Knacca TOLIHOCTM WBn noKa3aHa B Ta6n1114e 4.7. 
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(a) : OcHOBHO~ MOMeHT conpon!BileH~R. 

(b) : norpeWHOCTb OCHOBHOrO MOMeHTa 

conpoT~BileH~R npeAHaTRry. 

(c) : CllaKT~'lecK~~ KPYTRil!~~ MOMeHT. 

(d) : CpeAH~~ <j>aKT~'lecK~~ MOMeHT conpoT~BileH~R 
MMH. KpynnqMOI MOMeH 

Lu 

Iii ( e I 

npeAHaTRry. 

(e) : norpeWHOCTb 3Ha'leH~SI AilS! <j>aKT~'leCKoro 

MOMeHTa conpOT~BileH~SI npeAHaTRry. 

(f) : CllaKT~'lecK~~ cTapTOBbl~ KPYTRil!~~ MOMeHT. 

Lu : noile3Hbl~ pa6o'l~~ XOA ra~K~ 

P~c. 4.21 Beil~'l~Hbl, ~cnoilbJyeMble np~ JaMepax MOMeHTa conpoT~BileH~R, Bbi3BaHHoro npeAHaTRroM 

Ta6Il~U,a 4.7: 6a30Bbl~ cneKTp CTaHAapTHbiX MOMeHTOB conpoT~BileH~R npeAHaTRry COrilaCHO CTaHAapTy JIS 81192 EA~H~U,bl: ±% 

(1) 
noile3HaR pa6o'laR Ail~Ha B~HTa WBn, MM 

OcHOBHO~ AO 4000 MM 6oilee 4000 MM 

MOMeHT conpOT~BileH~SI, KoJ<j><j>~u,~eHT Bb!TRHYTOCT~ s 40 40 < KoJ<j>. Bb!TRHYTOCT~ < 60 
KrC"CM 

Kilacc TO'lHOCT~ KJlacc TO'l HOCT~ KJlacc TO'lHOCT~ 

6oilee BKiliO'laR 0 2 3 4 5 6 7 0 2 3 4 5 6 7 0 2 3 4 5 6 7 

2 4 30 35 40 40 45 50 60 40 40 50 50 60 60 70 

4 6 25 30 35 35 40 40 50 35 35 40 40 45 45 60 

6 10 20 25 30 30 35 35 40 40 30 30 35 35 40 40 45 45 40 43 45 50 50 

10 25 15 20 25 25 30 30 35 35 25 25 30 30 35 35 40 40 35 38 40 45 45 

25 63 10 15 20 20 25 25 30 30 20 20 25 25 30 30 35 35 30 33 35 40 40 

63 100 15 15 15 20 20 25 30 20 20 25 25 30 35 25 23 30 35 35 

3aMeTK~: 1. KoJ<j><j>~u,~eHT Bb!TRHYTOCT~ c~cTeMbl = Ail~Ha pe3b6bi B~HTa/ HoM~HailbHbl~ A~aMeTp B~HTa O.D., MM 
2. 06pall!a~TeCb ~ K Apyr~M pa3AeilaM rilaBbl 4 KaTailora AilS! onpeAeileH~SI OCHOBHOrO MOMeHTa conpOT~BileH~SI npeAHaTRry. 
3. Ta6Il~u,a 4.9 noKa3b!BaeT KOHBepT~poeaHHble B HM 3Ha'leH~R. 
4. B cily'lae AOnOilH~TeilbHO~ ~H<j>opMau,~~. npocb6a o6pa111aTbCR K HaM. 

4.5 CJ>opMynbl Anfl pac1.1eTa 

Pacl.leTHbllil cpoK cny>K6bl WBn 
• CpeAHee 4111CJ10 o6opoTOB B MIIIHYTY nav 

t1 tz t3 
nav=nl X 100 +nzX 100 +n3X 100 + ..... . 

nav : Cpe~ CKOpOCTh, o6/MHH 

n : CKOpocTh, o6/MHH 

······································································································· M7 

tl 
l OO : % BpeMeHH pa60Thl IIpH KIDK,ll;OM 3HalfeHHH CKOpDCTH n1 H T.,ll;. 
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• CpeAHSUI pa6o"'as:l HarppKa Fbm 

[1] Pac"'eT All~'~ nepeMeHHbiX HarppoK 111 nocTOs:IHHoL:l cKopocTIII 

L' - T;'3 x tl x 1'3 + F3 x tz x 1'3 + F3 x t3 x 1'3 
rbm- rbl 100 Jpl b2 100 Jp2 b3 100 Jp3 ······ ··························································· MB 

Fbm : Cpe~ pa6olfrul Harpy3Ka, Krc; Fb : Pa6olfrul oceBasi H8IJlY3Ka 

f;, : IlorrpaBolfllhlil: Ko3.p.p~eiiT ( 4laKTOp pa6o'l:ero COCTORHIDI) 

J; : 1.1 - 1.2 B crry'l:ae pa6oThl 6e3 Komarcra c o6pa6aTh!BaeMblM MarepHarroM 

1. 3 - 1.8 B crry'l:ae cnumaprHbiX ycrroBIDi: pa60Thl 

2.0- 3.0 B CJIY'l:ae pa60Thl c y,n:apHbiMH Harpy3KaMH H BOOpaizyieH 

[2] Pac"'eT All~'~ nepeMeHHbiX HarppoK 111 nepeMeHHbiX cKopocTeL:l 

F 3 X ~ X __(!_ X 1'3 + F 3 X ~X __(7._ X 1'3 + F 3 X ~X __!3_ X 1'3 
bi n,., 100 Jpi bJ n,., 100 JpJ b3 n,., 100 Jp3 

[3] Pac"'eT B c11y"'ae 11111Hei:1Ho 1113MeHs:~eMol:1 HarppKIII 111 nepeMeHHoL:l cKopocTIII 

M9 

···························································································································· M10 

100% 

P111c 4.22 3KelileaneHTHaR cKopocTb 

np~Mep 4.5- 1 

WBn HIWIN pa6oTaeT np111 Hlii:>Keonl!lcaHHbiX ycllOBiils:IX. Pacc"'IIITaL:lTe cpeAHIOIO pa6o"'yl0 cKopocTb 111 cpeAHIOIO pa6o"'yl0 

Harpy3Ky. 

Pa6o"'lile ycllOBiils:l: 

A11s:1 n11asHoro ABIII:>KeHiils:l 6e3 KOHTaKTa fp = 1.1 

YCilOBIIIR 

2 

3 

(Fb) 

100 

400 

800 

45 35 20 
n,., = 1000 x 

100 
+50 x 

100 
+ 100 x 

100 
= 487.5 o6/MHH lcMoTpliiTe: M7] 

OTbl, o6/MIIIH. 

[n) 

1000 

50 

100 

L' 1003 1000 45 113 + 4003 50 35 113 + 8003 100 20 113 318 5 
rbm= X 487.5 X 100 X. X 487.5 X 100 X. X 487.5 X 100 X. = . KZC 

[t) 

45 

35 

20 



Pe3ynbTI>1PYIOW,aSI oceeaSI Harpy3Ka Fa 
Am• OA14HapHo~ ra~KI4 6e3 npeAHan1ra 

Fa=Fbm 
Am• OA14HapHo~ ra~KI4 c npeAHanlroM P 

Fa~Fbm+P ................................. .. 

Pacl.leTHbiM (o>K1>1AaeMbiVI) cpoK cny>K6bl 
Am• OAMHapHoM raMKM 

• CpoK cny:>K6bl An~ WBn Bblpa:>KaeTc~ B o6opoTax: 

L : 3KcrmyaT~oHHblif: cpoK crry:>K6hl, Bhlpa:>KeHHblil: B o6opoTax 

C : HoMHHaJibHoe 3Ha'l:eHHe ~aMH'l:ecKoil: Harpy3KH, Krc (106 o6.) 

An~ CMMMeTpM"'HOM ABOMHoiil raMKM c npeAHaT~roM 

(a) CpoK cny:>K6bl, Bblpa:>KeHHbl~ B o6opoTax: 

[ 
F l3t2 

Fbm (l) = P 1+ J; 

L = [ L(l)-lot9 + L(2)-lot9]"9t!o 

L (l) = [Fb~(lJ x 106 

L (2) = [ Fb~(2J x 106 

L = CpoK crry:>K6hl, Bbipa:>KeHHblif: B o6opoTax 

C : IIpeAffilniT, Krc 

(b) nepeBOA 143 o6opOTOB B 48Cbl pa60Tbl : 

L 
Lh= navx60 

Lh : 3KcrrrryaT~oHHblif: cpoK crry:>K6hl, 'l:acbl 

nav: Cpe):IIUHI CKOpOCTh, o6/MHH (CMOTPHTe. M7) 

(c) nepeBOA 143 npO~AeHHOrO paCCTO~HI4~ B 4aCbl pa60Tbl: 

······M11 

················································· M12 

······· M13 

··········M14 

··············· M15 

Lh=[Ldx106]x 1 ························································ ·························································· ····· M16 
e navx60 

Lh : BpeMH pa6oTbl, 'l:aCbi 

Ld : 0TPa6oTaHHoe paccTOHHHe (rrpoil:.n;eHHblif: rryTh), KM 

e : Illar BHHTa IIIBII, MM 3a o6. 

nav: Cpe):IIIHH CKOpOCTh, o6/MHH 
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(d) MoA14ci>14414POBaHHbl~ cpoK C1l)')K6bl c y<~eToM cj>aKTopa HaAe)I(HOCTI4 (pac<~eTHbl~) 

····· M17 

Lhm = Lh X f,. ......................................................................................................................................................................... M 18 

C cj>aKTOpOM HaAe)I(HOCT14 fr (Ta61l. 4.8) 

Ta611 4.8 CllaKTOpbl HaAii>KHocnl AilR pac4eTHoro cpoKa cny)l(6bl 

HaAe)I(HOCTb, % f. 
90 

95 0.63 

96 0.53 

97 0.44 

98 0.33 

99 0.21 

np~Mep 4.5- 2 
B npoA01l)l(eHI4e np14Mepa 4.5-1, ec1114 O)I(14AaeMbl~ pac'!eTHbl~ cpoK c1ly)l(6bl 3500 <~acos, war= 10 MM, OA14HapHaR ra~Ka c 

HyJleBbiM 3a3opoM, Ha~Ai!M, KaKI4M AOJl)l(eH 6b1Tb HOMI4Ha1lbHbl~ A14aMeTp BI4HTa wsn HIWIN. 

Pac"'eT 

P -- F2b.8m -- 3218.8.5 -- 114 K'?C ( - L' 318 5 ) L ecmr rrpe~OJIO>KHM, 'iTO HYJieBOH 3a3op rrpH r bm = . KI'C 

Fa =Fbm + p = 318.5 + 114 = 432.5 K2C (CMOTpHTe 4JopM)'rry M1) 

L = Lh x nav x 60 = 3500 x 487.5 x 60 = 1.02375 xlQ8 (o6opOTOB) 

( 
L )

1
'
3 

( 1 02375 X 10
8

)
1
'
3 

C'=Fa 1Q6 =432.5 x · 
10 

=2023K2C C':::;HoMHHaJihHOr03Ha'ieHHH 

lllcxOAR 143 no1ly'leHHOro pe3y1lbTaTa Bbl614paeM B Ta611144e wsn HIWIN. Hanp14Mep, ra~Ka FSV c CI4CTeMO~ poTa41414 

wap14KOB C1 14 HOMI4Ha1lbHbiM A14aMeTpoM BI4HTa 32 MM noAO~AeT A11R 3TI4X 4e11e~. 

AonycTI4M, 'ITO A14aMeTp BI4HTa =50 MM, war=8 MM, cpoK C1ly)l(6bl wsn L=7x1 06 o6opOTOB, Ha~Ai!M AOnycTI4Mble Harpy3KI4 

A11R AaHHoro WBn. 

Pac"'eT 

1113 Ta611144bl CTaHAapTHbiX pa3MepoB wsn HIWIN B03bMeM ra~KY FSV c Tl4nOM poTa41414 wap14KOB 83, HOMI4Ha1lbHbiM 

A14aMeTpOM B14HTa =50 MM, war =8 MM, KOTOpaR 14MeeT A14HaM14'1eCKYIO Harpy3KY C=5674 Krc. 

( 
L )113 ( 7 x 106)113 

Fa=C 7 W =56747 ~ =2966Kzc 

KpyTRLl.ll4~ MOMeHT 14 MOLl.IHOCTb MOTOpa 

3y64. Koneco 2 

~ 
3y64. Koneco 1 

Pl4C 4.23 Pa60414e Harpy3Kl4 B Cl4CTeMe c wsn 
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P11c. 4.23 oni1CbiBaeT OAHY 113 cTaHAapTHbiX c11cTeM c np11BOAOM oT MOTopa, rAe 11cnonb3yeTcs:l WBn. CDopMyna Anl'l 

pac'!eTa KpyTS'Ill.lero MOMeHTa MOTOpa np11BeAeHa HI1:>Ke: 

(a) 06bi4Has:l nepeAa'!a (TpaHccj>opMaLJ,I1s:l spall.laTenbHoro AB11:>KeHI1S'I B nocTynaTenbHoe) 

T=Fbxe. 
a 21t'lll 

Ta = Kpynm~ MOMeHT ;:our o6hl'IHOH rrepe)l;alfll:, Krc•MM 

Fb = AKcHaJibHWI HRrPY3Ka, Krc 

Fb = F bm + Jl x W (;:our ropH30HTaJibHoro )l;BH)I{eHIDI) 

{, = Illar, MM 

T(1 = MexaHH'iecKru.r 34J4JeKTHBHOCTh IIIBII (KIT,[{) (0.9-0.95, cMorpH. M3) 

W = Macca cTorra + Macca pa6o':Ieii: JaroTOBKH, Krc 

Jl = Ko34J4JnqHeHT rpeHHll )];Jill OIIOpHhlX HaiipaBJIHIOJ:qHX CTOJia 

····· M19 

(b) Pesepc11BHas:l nepeAa'!a (TpaHccj>opMaLJ,I1s:l ni1He~Horo AB11:>KeHI1S'I so spall.laTenbHoe) 

Fbxex112 
~= 21t 

112 = MeXaHH'iecKru.r 34J4JeKTHBHOCTh IIIBII (KIT,[{) (0.9-0.95, CMOTPH M4) 

~ = Kpynm~ MOMeHT )];Jill peBepcHBHoii: rrepe)l;alfll:, Krc•MM 

(c) KpyTS'Ill.ll1~ MOMeHT MOTOpa 

Ans:~ ycnos11~ o6bi4HO~ nepeAa411: 

M 
TM= ( Ta+ Tb+ Td) X N2 

TM= Kpynm~ MOMeHT Moropa, Krc•MM 

Tb = MoMeHT rpeHIDI orropHhlx IIO)l;IIIHIIHHKOB, Krc•MM 

Td = MoMeHT corrponmrreHIDI rrpe)l;HaTllry, Krc•MM, cMorpH. M2) 

N1 = KorrH':IecTBo Jy6beB Ha BeiJ:Ym;eii: mecrepHe 

N2 = KorrH':IecTBo Jy6beB Ha Be)l;OMOH mecrepHe 

Ans:~ nepeAa411 c ycKopeHI1eM: 

T'a=Ja 

T'a : KpyTHID;Hii: MOMeHT MOTOpa BO BpeMH ycKopeHIDI, KrC 

J : lliJ:ep~ll CHCTeMhl, KrC•MM•CeK2 

u : YrrroBoe ycKopeHHe, pa)l;iceK2 

2rrNdif 
(l = 60ta 

Ndif = rpmstagc2 - rpmstagcl 

t. = BpeMH )l;eii:cTBHll ycKopeHIDI, ceK 

J=J +J +J [l!l__)2 + _1 W [ DN )2 [l!l__)2 + W [-{, )2 [l!l__)2 
M 

01 02 N2 2g • 2 N2 g 2rr N2 

............. M20 

...... M21 

...... M22 

.............. M23 

............... M24 

= llil:ep~ MOTopa + 3KBHBaJieHTHWI HHep~ mecTepeH + llil:ep~ll IIIBII + llil:ep~ll HarppKH (PHc.4.23) 

W8 : Macca IIIBII, Krc 

DN : HoMHHarrbHhlii: )l;HaMerp BHHTa IIIBII, MM 

g : G - ycKopeHHe cBo6o)l;Horo rra)l;eHHll (9800 MMiceK2
) 

JM : lliJ:ep~ll MOTOpa, KrC•MM•CeK2 

J 01 : llil:ep~ BeiJ:Ym;eii: mecrepHH, Krc•MM•ceK2 

J 02 : lliJ:ep~ Be)l;OMOH mecrepHH, KrC 0 MM•CeK2 
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TMa= TM+T'a 
T Ma = CyMMapHbiH ~ MOMem, Krc 

li1Hepl..llllfl All!eKa paee'III!TbiBaeTefl eJleAYIOLl.IIIIM o6pa30M: 

Anfl All!eKa e KOHI..leHTpll!'leeKII!M O.D. 

1 

····· ..... ·· M25 

J= 2g DP.f.R4L ···················· ···················· ···················· ···················· ···················· ····· M26 

J : HH:ep~H ~cKa, Krc•MM•ceK2 

pd: YAeJibHbiH Bee ~cKa (MaTepHa.Jia) (7.8 x 10·6 Krc/MM3)- 3TO AJIH cTamr 

R : P~c ~cKa,MM 
Le : ,[{mnm ~cKa, MM 

g : G - ycKopeHHe cBo6oAHoro rraAeHHH (9800 MMiceK2
) 

(d) MOLl.IHOeTb 

Tpmax X Nmax 
p =----

d 974 
······························································ ················································································· M27 

P d : MaxcHMa.JlbHaH AOrrycTHMIDI Mo~ocTh, BT 

T pmca : MaxcHMa.JlbHbiH Kp~ MOMem (Ko3<lJ<lJ~em HaAe)KHOCTH x T ,.,J, Krc•MM 

N max : MaxcHMa.JlbHaH CKOpOCTh Bpam;eHHH, o6/MHH 

(e) npoBepKa BpeMeHII! yeKopeHII!fl 

J 2DMax 
ta= TMJ- TL X~•J 

ta = BpeMH AeikmHH ycKopeHHH 

J = 06~ MOMeHT HHep~ 

TM1 =2xT,.. 

T Mr = HoMHHallbHbiH Kpy~ MOMem MOTOpa (rracrroprHhiH) 

TL = Kpy~ MOMem rrpH HOMHHallbHOM IIHTa.HIDI 

f= K03<P<IJ~em HaAe)I(HocTH = 1.5 

·················· M28 

Ta6Jlll!l..la 4.9 : nepeBOA eAII!HIIII..l KPYTflll.lero MOMeHTa MOTopa 11111111 >Ke MOMeHTa eonpoTII!BlleHII!fl npeAHaTflry 

Bblpa>KeHHOrO pa3Jliii'IHbiMIII BeJlii!'III!HaMII!. 

Ta6m1u,a 4.9 Ta6n11u,a nepeBOAa eA11HI1U, Kpynm.\ero MOMeHTa 

Krc•cM KrC"MM HM kpm [Krc•MI OZ- in ft - Lbf 

10 9.8x10·2 10·2 13.8874 7.23301 x1 0-2 

0.1 9.8x1 0'3 1.0x10·3 1.38874 7.23301 x1 0'3 

10.19716 1.019716x1 02 0.1019716 1.41612x1 02 0.737562 

102 103 9.80665 1.38874x1 03 7.23301 

7.20077x10·2 0.720077 7.06155x1 0'3 7 .20077x1 o-• 5.20833x1 03 

13.82548 1.382548x1 02 1.35582 0.1382548 1.92x102 

np~Mep 4.5- 4 

PaeeMOTpii!M npol..leee o6pa60TKIII AeTaJlll! oeyll.leeTBJlfleMbli1 ell!eTeMoi1 MOTOp Ill wsn KaK yKa3aHO Ha Pille. 4.24. 

Bee eTolla W1 = 200 Kre 

Pa60'IIIIi1 Bee 3aroTOBKIII w2 = 100 Kre 

Ko3<I><I>~'~Ll~'~eHT TpeHII!fl onop Ka'!eHII!fl ~ = 0.02 



Pa6o'111e yc1lOBI151: TOJlbKO n11asHoe nepeMeUJ,eHI1e 

Ae~cTBYtoll.ll1e HarpyJKI1, 
Krc 

YcKopeHI1e 

100 

300 

500 

: 1 00 pap,/ceK2 

06opOTbl, 
o6/MI1H 

500 

100 

50 

PaJ611BKa HarpyJoK no apeMe­
HI1, (%) 

20 

50 

30 

On11caH11e MOTopa : Al1aMeTp MOTopa : 50 MM, A1111Ha MOTopa : 200 MM, 
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On11caH11e TpaHCMI1CCI111: Al1aMeTp BeAyUJ,e~ wecTepH11 G1 : 80 MM, To11UJ,I1Ha : 20 MM, Ko1111'!ecTBO 3Y6beB: 30 WT. 

Al1aMeTp BeAOMO~ wecTepH11 G2 : 240 MM, To11UJ,I1Ha : 20 MM, Ko1111'!ecTBO 3Y6beB : 90 WT. 

On11caH11e WBn: 

HoMI1Ha1lbHbl~ A11aMeTp: 50 MM, War: 10 MM 

A1111Ha : 1200 MM, Macca : 18 Krc 

0TCYTCTBI1e 3a3opa np11 aKCI1a1lbHO~ Harpy3Ke = 300 KrC 

KpYT51UJ,I1~ MOMeHT A1151 noAW11nHI1Kosoro y311a Tb = 10 Krc"MM 

MexaHI1'1eCKa51 3cj>cj>eKTI1BHOCTb [KnAJ ru = 0.80 

II 
motor G1 

PI'IC 4.24 npOL.\eCC cppe3epoBaHI'IR AilR npocTei1wei1 CI'ICTeMbl 

Pac'!eT 

[1) KpyT51Ll.l,l1~ MOMeHT MOTOpa np11 CTaHAapTHbiX YC110BI151X: 

20 20 20 
nav = 500 X 100 + 100 X 100 +50 X 100 = 165 o6fMUH (CMOTJ>HTe. M7) 

F 1 = 100, F 2 = 300, F3 = 500 

3 
20 500 50 100 30 50 

Fbm = 1003 
X 1 X 100 X 

165 
x3003 

X 1 X 
100 

X 
165 

+ 5003 
X 1 X 

100 
X 

165 
= 272 K2C (CMOTJ>HTe M9) 

300 
P = 2.8:; 110 Krc (rro)l;aBaeMasi oceBasi cHJia = 300 Kzc, CMOTJ>HTe M1) 

Fb = Fbm + W = 270 + ( 200 + 100 ) X 0.02 = 278 K2C 

Fb x e 278 x 10 
2011 21t X 0.80 

553 Kzc•MM (cMOTJ>HTe M19) 

Td = 0.2 x P2~e = 
0

·
2 

x ~~0 x 
10 

= 35 Kzc•MM (cMoTJ>Hre M2) 

M 30 
TM = ( Ta + Tb + Td) x M = ( 535 + 10 + 35) x 90 = 199 K2C"MM (CMOTJ>HTe M21) 
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(2) Kpynlll.ll-1~ MOMeHT B yc1lOBI-1fiX ycKopeHI-1fl: 

(I) ii1Hepl.\1-1fl MOTOpa 

JM= 
2 

X ~800 X 1t X 7.8 X 10"6 
X (25t X 200 = 0.1 K2C•MM•ceK 

(II) ii1Hepl.\1-1fl TpaHCMlo1CClo1lo1 

JGeor(eq) = JGJ + JG2 X ( ~ r 
1 ·6 (80)

4 
2 JGJ = 

2 
X 

9800 
X 1t X 7.8 X 10 X 2 X 20 = 0.064 K2C•MM•CeK 

1 ·6 (240)
4 

J02 = 
2 

X 
9800 

X 1t X 7.8 X 10 X 2 X 20 = 5.18 K2C•MM•ceK 

( 
30 )

2 

Ja.ar(eq) = 0.064 + 5.18 x 90 = 0.640 K2C•MM•ceK 

(Ill) II1Hep41-1fl wsn 

1 ( 50 )
2 

( 30 )
2 

Jba/Jscrow = 
2 

X 
9800 

X 18 X 2 90 = 0.064 K2C•MM•ceK 

300 ( 10 )
2 

( 30 )
2 

J1oad = 
9800 

X 2X1t X 90 = 0.009 K2C•MM•ceK 

(V) 06Ll.lafl lo1Hepl.\1-1fl 

J= 0.1 + 0.64 + 0.064 + 0.009 = 0.813 K2C•MM•ceK 

(3) 06Ll.llo1~ KpyTflll.ll-1~ MOMeHT MOTOpa: 

T'a = J • a= 0.813 X 100 = 81.3 K2C•MM 

TMn = TM+ T'a = 199 + 81.3 = 280 K2C•MM 

(4) MOLl.IHOCTb: 

Tpmax = 2 x 280 = 560 K2C•MM {<l!aKTOp 6e30IIaCHOCTH (3anac IIpOlffiOCTH)= 2) 

P 
_ 560 X 15QQ 

r 974 862 W = 1.16 Hp (Rom. cUll) 

(5) 8b160p MOTOpa: 

8b16op pa6o1.1ero KPYTflll.lero MOMeHTa: TMr > l.5TM, 1-1 MaKClo1Ma1lbHbl~ KPYTflll.ll-1~ MOMeHT: TMax > 1.5T pmax 

TaKI-1M o6pa3oM noAO~AeT cJleAYIOLl.ll-1~ cepsoMoTop: 

HoMlo1Ha1lbHafl MOLl.IHOCTb : 950 BT 

HoMlo1Ha1lbHbl~ KPYTflll.ll-1~ MOMeHT: 30 Krc•cM (300 Krc•MM) 

HoMlo1Ha1lbHafl cKopocTb : 2000 o6/Ml-1H 

MaKClo1Ma1lbHbl~ KPYTflll.ll-1~ MOMeHT: 65 Krc•cM (650 Krc•MM) 

MoMeHT lo1Hepl.\1-1lo1 MOTOpa : 0.20 KrC•MM•CeK2 

(6) nposepKa BpeMeHI-1 ycKopeHlo1fl: 

( 
Fd x e ) M ( 100 x 10 ) 30 TL = 
2011 

+ Tb + Ta x M = Z1t x 0_8 + 10 + 35 x 90 = 81.3 xzc•MM 

>( 0.879 ) X 27t X 2QQQ X _ 
ta- 300 x 2- 81.3 60 1.5 - 0.53 ceK. 
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KorAa WBn noABepraeTcs:~ oceso~ Harpy3Ke, TO np11 ee BbiCOKI1X 3Hal.leHI1S'IX oH MO>KeT Aa>Ke Bl13yallbHO npor116aTbCS'I. 

MaKCI1MallbHas:~ Harpy3Ka, KOTopo~ MO>KeT noABepraTbCS'I W Bn, Ha3biBaeTcs:~ npeAellbHO AOnycTI1MO~ Harpy3KO~. 

Fk = 40720 ( 1f l 
Fp = 0.5 Fk 

Fk: IIpe,n:eJibHWI Harpy3Ka, Kre 

Fp : MaKe. ,n:orryernMWI Harpy3Ka, Kre 

d, : BHYTP· ):IHaM. pe3b6hl, MM 

L, : paeeroxHHe Me)l(,n:y orropaMH, MM 

Nf : IIorrpaBolfilbiH Ko3<P<P~eHT ,LIJI1! pa3rr. 

THIIOB KpeiiJieHHH 

<lJHKeHp. - <lJHKeHp. 

<PHKeHp. - rro,n:,n:ep)l(. 

rro,n:,n:ep)l(. - rro,n:,n:ep)l(. 

<lJHKeHp.-eB060~ 

+1Kre = 9.8N; 1daN=10N 

....... M29 

........ M30 

Nf= 1.0 

Nf= 0.5 

Nf= 0.25 

Nf= 0.0625 

Al1arpaMMa npeAellbHO AOnycTI1MbiX HarpY3oK Ails:! pa31ll1'lHbiX sap11aHTOB KpenlleHI1S'I BI1HTOB 11 11x A11aM. P11c 4.25. 

npeAellbHO AOnyCTI1MO~ CKOpOCTbiO C'li1TaeTCS'I CKOpOCTb, np11 KOTOpO~ l.laCTOTa KOile6aHI1~ np11 Bpall.leHI111 COBnaAaeT 

c nepso~ co6cTBeHHO~ l.lacToTo~ KOile6aHI1~ caMoro BI1HTa WBn. :3To np11BeAEiT K ToMy, 'lTO BI1HT Hal.lHeT 113rl16aTbCS'I, 

pe30H11pys:! C C06CTBeHHO~ l.laCTOTO~. liiMeHHO no 3TO~ np11'li1He, npeAellbHO AOnyCTI1Mas:l pa6ol.las:l CKOpOCTb He AOil>KHa 

npeBbiWaTb 3Toro 3Hal.leHI1S'I . 

Nc = 2.71 X 1Q8 X ~1' 
NP=0.8Nc 

............................................................................................................................................... M31 

........ M32 

Nc = IIpe,LieJibHil1! eKopoeTh, o6/MHH 

Np = MaKe. ,n:orryemMWI eKOpoeTh, o6/MHH <PHKeHp. - rro,n:,n:ep)l(. 

d, : Bey1p. ,LIHaM. pe3b6hl, MM rro,n:,n:ep)l(. - rro,n:,n:ep)l(. 

Aft= 1 

Aft= 0.689 

Aft= 0.441 

Aft= 0.157 L, : Pacero1!HHe Me)I(.LI)' orropaMH, MM <PHKeHp. - eBo6o,LIHhlil: 

Aft : IIorrpaBolfilbiH Ko3<lJ<lJHQHeHT ,LIJI1! pll3JIHli­

HhlX THIIOB KpeiiJieHHH 

npeAellbHas:l CKOpOCTb Ails:! pa31ll1'lHbiX A11aMeTpOB BI1HTOB 11 11X ljli1KCa411~ np11BeAeHa Ha P11C 4.26. 

ClhtKCMp.-CDMKCMp. 2~~3-4~5 ~6~78~9~10;--3 -2~-3~4~5-6L78~9~10~4 ~~ 

IDMKotp.- noMepMt. ~2-3~4~5~6~7~8~9,"-'o•;---2~3~4-5~6~7-8L91~D,,u--

noA,D,epnt,- no.QAep>K. --~2 ~3-4~5-6L78~9~1073 --2 ~3_L_4 ~5-6~7~89~107'-", 

¢1MKotp.- Cao6aAHbiA _6L7~8~9,"-o•c---2-"---3 '-4--'5~6 7~8o_9u1D3;'--2 --'--3---"-4 -5"---' 

,[\lli1Ha BI1HTa WBn (MM) 

P11C 4.25 npeAellbHO AOnycTI1Mble Harpy3KI1 AllR 

pa31111"1HbiX A1111H BI1HTOB 11 11x A11aMeTpos 

t9~o·~~~~~~~!~~~g! ~ 0100-20 

4 1-t-\-M-'Pf'WJ.i~c-"c--'t--./-fr-J<:0~80LL:-~20H+ 

.c 
t 
8_ 
~ 
u 
1:1: 
!l! 
c to' r-036-10 

~ ' 032-10 
~ 7 1--t-028-1 0 
t: 

\\\\ .~ I I I 

~\\\\\\ \ v ~ 
\~'\\\1\\~ 

\\\\ 

8: 025-10 /\X \\\' 

0 
J: 
.c 

~ 
Q. 
c 

\ 

I I I I I I I_J I I I I I I I 
¢1HKC~p. - <DMKCMp. 3L-,:'-::5L6~7~8::-'9c:':1o'j-----::-"----::-3 ~4--c5:--:-6 ':::c7-"c8c:':91T0l 

CbMKCMp.- no,QAej»K. -3"---~4 -5~6~7 ~8 9--'10+3 __ _L__3_L_4_L5 -6'-7~8--'--

no,qp,epll(.- no,q,qep>K. -~~~~~;-'---L_~~~ 

3 4 5 6 7 8 91o' 3 4 5 6 

Cl>MKCMp.- Cao6oAHb1171 __ L__j_____L_j__~_j_[c"-__ c___j__ 

3 4 5 6 7 8 91o' 3 4 

,[\lli1Ha BI1HTa WBn (MM) 

P11C 4.26 npeAellbHO AOnycTI1Mble CKOpOCTI1 AllR 

pa31111"1HbiX A1111H BI1HTOB 11 11x A11aMeTpos 
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3Hal.leHMe Dm-N KaK xapaKTepMCTMKa cKopocTHbiX ceo~cTB WBn 
3Hal.leHII!e Dm-N 3aKJliOI.laeT B ce6e xapaKTepii!CTIIIKIII wyMHOCTIII, pa6ol.le~ TeMnepaTypbl, AOJlrosel.lHOCTIII 111 AP· 

Ami CTaHAapTHbiX wsn np01113BOACTBa HIWIN: 

Dm X N::; 70,000 ······ M33 

D m : ,[{HaMeTP Bmrra IIIBII, MM 

N : MaxcHMaJThHrui cKopocn., o6/MHH 

3Hal.leHII!fl Dm-N AJlfl scex TlllnOB wsn, np01113BOAIIIMbiX HIWIN, II!MeiOT 3Hal.leHII!fl OT 70 000 AO 180 000. ECJllll 

BaM Heo6XOAIIIMO wsn co 3Hal.leHII!eM Dm-N, npeBbiWaiOLl!IIIM 180 000' no>KaJly~cTa, CBH>KII!TeCb c HaMill AJlfl 

KOHCYJlbTa4111111. 

)l(ecTKOCTb 

:>KikTKOCTb HBJlf!eTCH IIIHAII!KaTOpOM HaAe>KHOCTIII Ill npO"lHOCTIII CIIICTeMbl. :>KeCTKOCTb W Bn JliiiMIIITIIIpyeTCH >KeCTKOCTbiO 

napbl BIIIHT-ra~Ka, AOpO>KeK Kal.leHII!fl C wapii!KaMIII Ill CaM oro BIIIHTa. 8 CJlyl.lae, KOrAa W Bn y>Ke ycTaHOBJleHa, TO K 3TOMY 

Cnii!CKY A06aBJlf!eTCH e111e Ill >KeCTKOCTb nOAWIIInHIIIKOBbiX onop, cnoco6 KpenJleHII!fl ra~KIII WBn K pa6ol.leMy CTOJlY Ill npOI.lllle 

3Hal.leHII!fl >KeCTKOCTIII BCeX IIIHbiX KOHTaKTIIIPYIOLl!IIIX 3JleMeHTOB. P111c 4.27 noKa3biBaeT B3aii!MOCBH3b 3TIIIX 3JleMeHTOB Ill IIIX 

BJllllf!HIIIe Ha 06Ll!YIO >KeCTKOCTb CIIICTeMbl. 

1!13 npOBOAIIIMbiX paHee IIICnbiTaHIII~ CTaJlO nOHHTHO, "lTO >KeCTKOCTb napbl BIIIHT-ra~Ka, >KeCTKOCTb AOpO>KeK Kal.leHII!fl 

111 wapii!KOB MoryT 6b1Tb o6beAII!HeHbl B o6111Y10 xapaKTep1113YIOLliYIO ra~KY >KeCTKOCTb - Kn. 3To 3Hal.leHII!e npii!BeAeHo B 

Ta6111114aX, KaK OCHOBHaH xapaKTepii!CTII!Ka raeK. :>KeCTKOCTb WBn Bblpa>KaeTCH KaK: 

_1_ = _1_ + _1_ 
Kb. K, Kn 

Kb, : CyMMapHrui )l(ecTKocn. IIIBII, Krc/MKM) 

:>KeCTKOCTb BIIIHTa WBn MO>KHO Bb1pa3111Tb KaK: 

- a: K,- 67.4 --y;- (<I>HKCHp. - <I>HKc~~p.) 

a: 
K, = 16.8 --y;- {<I>HKcHp. - CBo6o~) 

AlllarpaMMa >KeCTKOCTb noKa3aHa Ha P111c 4.28 

a, : Bey'fl'eHHHH p;Ha.M~ pe3b6bl, MM ~ Dm- Db 
Db : ,[{HaM~ rnapHKoB, MM 

K, : )KecTKocn. Bmrra, Krc/MKM 

Kn : )KecTKocn. rafurn:, KrCIMKM 

............... M34 

.......... M35 

....... M36 

................ M37 

:>KeCTKOCTb ra~KIII nposepHeTCH 3KCnepii!MeHTaJlbHO np111 np111110>KeHIIIIII OCeBO~ Harpy3KIII, 3KBII!BaJleHTHO~ MaKCII!MaJlbHO 

B03MO>KHOMY npeAHaTHry B 10% oT AII!HaMII!I.lecKo~ HarppKIII (C]. AaHHaH IIIHcjlopMal\IIIH ecTb B Ta6111114ax A11H Ka>KAO~ ra~KIII, 

npo1113BOAIIIMO~ KOMnaHII!e~ HIWIN. Ec11111 npeAHaTHr MeHee 10%, TO pacl.leT npo1113BOAIIITCH npocTO~ 3KCTpano1lH4111e~: 

C: 

( 
p )113 

Kn = 0.8 X K OJC 

Kn : )KecTKocn. raifKH: 

K : Ta6Jllilllioe 3Hll'ieHHe )l(ecTKOcrn 

P : IIpe~nrr 

C : Ta6Jllilllioe 3Ha'l:eHHe ~aMH'iecKoii: Harpy3KH 

.... M38 

:>KecTKOCTb A11H OAII!HapHo~ ra~KIII c 3a3opoM paccl.lii!TbiBaeTcH, KOrAa np111110>KeHHaH ocesaH CII!Jla 3KBII!BaJleHTHa 0.28 

( 
Fi )113 

Kn = 0.8 X K 2.8 X ~JC .... M39 
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CyMMapHa~ OCeBa~ )l{ikTKOCTb CI1CTeMbl, BK1110'1a~ onopbl 11 Kpen11eHI1e rai1KI1 K CT011y. noAXOA11Tb K pac'!i!Ty 

CYMMapHOi1 )l{eCTKOCTI1 CI1CTeMbl C11eAyeT O'leHb BHI1MaTe11bHO. 

10
2 

' 8 

E 
7 
6 

~ot {~ 
KK• ~ -{::: 

b 

:I. 5 -c. 
~ 

I!! 
:I: 
:s: 

"' ..a 
t:; 

10
1 

§l ' ... 8 u 7 

~ 6 

0:: 5 

"' :I: ..a 
c: 
"' ::; 
:s: 
:I: 
:s: 

::!: 
10° 

I" " ~I" ~ ~fr.~oo. 

I" I\ ~ J~~r.> .~ ~ "() 
~I" ~"() 05 ·r),~~ 

. " ij>~() 
~..., 

~~~ 

" "'o. " " " ...... ~ """ " ~f3:~• ~" " ~~ K fM1 ~ " ~" iP~ 
~ ~ 

K,o, : CyMMapHa~ )l(eCTKOCTb ecei1 CI1CTeMbl 

K, : :>KeCTKOCTb Kpene)l(a K pa6o'leMy CT011Y 

K. : :>KecTKOCTb noAW11nHI1KOBbiX onop 

K., : :>KecTKocTb wsn 
K, : :>KecTKocTb BI1HTa 

: :>KeCTKOCTb rai:1KI1 <JlMKCVIp.- ¢JMKC14p.3'---4c__c5 ~6-7L8 u,,-'-0' ---'----3 -'---, 5-'---6 L7LHL10'_LU 

K.. : :>KecTKOCTb AOPO)I(eK Ka'leHI11l 11 wap11KOB 

: :>KeCTKOCTb napbl BI1HT-rai:1Ka np11 

CbMKCMp.- nQAAep>K.~---'---~~~~~'----~-
8,10' 3 4567H10' 

K., 
paA11a1lbHbiX Harpy3Kax. Ani1Ha BI1HTa wan (MM) 

P11C 4.27 PacnpeAeJ1eHI1e )l(eCTKOCTei::i no pa6o'lei::i CI1CTeMe c wsn P11C 4.28 Al1arpaMMa )l(eCTKOCTI1 BI1HTOB wsn 

TepMHLiecKoe pacwHpeHHe [pacTsnKeHHe) 

/':,L = 11.6 x 10·6 x /':,TxL, ............................................................................. M40 

/':, L : TepMH'iecKOe y;:vnrn:eHHe Bmrra IIIBII, MM 

/':, T : PoeT reMIIepa'I)'Jlhl Bmrra IIIBII, oc 
L, : 06~ ronrna Bmrra IIIBII, MM 

3Ha'!eHI1e T A011)1{HO Bbl611paTbC!l 113 y<~eTa KOMneHca1.11111 YA1111HeHI1!l BI1HTa np11 noBbiWeHI111 TeMnepaTYpbl W Bn. 

HIWIN peKoMeHAYeT 3Ha'!eHI1e T = -0.02--0.03 B nepec'!eTe Ha OA11H MeTp BI1HTa WBn. 

6a3oBa!l ocesa~ A11HaMI1'!ecKa~ Harpy3Ka, 111111 npocTo A11HaMI1'!ecKa~ Harpy3Ka, !lB11!leTc~ 3Ha'!eHI1eM, np11 

KOTopoM 90% AaHHbiX W Bn AOCTI1rHyT cpoKa c11y)i(6b1 pasHoro 1 x1 06 o6opoToB (C]. CDaKTop HaAi!)I{HOCTI1 MO)I{eT 6b1Tb 

CKOppeKT11pOBaH no Ta611111.1e 4.8. ,[l,I1HaMI1'1eCKa~ HarppKa yKa3aHa BO BCeX Ta611111.1aX, KaK OCHOBHa!l xapaKTep11CTI1Ka 

WBn. 

6a30Ba~ OCeBa~ CTaTI1'1eCKa~ Harpy3Ka, 111111 npOCTO CTaTI1'1eCKa~ Harpy3Ka - 3TO Harpy3Ka, KOTOpa!l Bbl3biBaeT 

n11aCTI1'1eCKYIO Aecj>opMal.ll110, npeBbiWaiOLliYIO 0.0001 A11aMeTpa wap11Ka. ,[],11~ pac'!eTa MaKCI1Ma11bHoi1 cTaTI1'!ecKoi1 

HarppK11, KOTOpoi1 A011)1{Ha 0611aAaTb W Bn, 11Cn011b3yeTC~ K03cjlcjll11.111eHT npO'IHOCTI1 51, KOTOpb1i1 3aBI1CI1T OT np11MeHeHI1~ 

WBn. 

S1 x Fa( max)< Co 

sf : CTa'IWieCIGlli 3arrac IIpO'IHOCTH = 2.5 max 

Co : Ta6JIHl:IHoe 3H!l':leHHe cTaTH':IeCKOH Haipy3KH AIDI ):laHHOro THIIa ra:furn 

Fa( max): MaxcHMa.JlhHasi oceBasi CTaTH':IecKasi HaipyJKa 

·········· M41 
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Cne41o1C[H1Ka4t.H1 WBn: 1R40-1082-FSW-1000-1200-0.012 

Al-1aMeTp Blo1HTa om= 41.4 MM 

Al-1aMeTp wapt.1KOB: 6.35 mm 

BHyTpeHHl-1~ At.1aMeTp pe3b6bl dr = 34.91 MM 

Kpen11eH1o1e Ha cTaHt.1He: cp14KCt.1posaHHbl~ - nOAAep)l(t.1BaeMbl~ 

npeAellbHa51 CKOpOCTb: cp14KC14p.- nOAAep)l(. 

:>KikTKOCTb noAW14nHt.1KOB Kb = 105 Krc/MKM 

Pac4ih 

(1) npeAellbHO AOnycTlo1Ma51 Harpy3Ka Fp 

Wart=10 MM 

Kollt.14ecTBO o6opoToB wapt.1KOB = 2.5x2 

Yro11 pe3b6bl a= 4.4" 

Yro11 TpeHl-151 ~ = 0.286" 

npeAHaT5~r P = 250 Krc 

Pa6o4a5~ Harpy3Ka Fb = 700 Krc 

Nf =0.5; Lt =1000 MM; Mf = 0.692 

Njd,4 0.5 X 34.914 

Fk = 40720 X Q = 40720 X 10002 = 30240 K2C ( CMOTpHTe M29) 

Fp = 0.5 X Fk = 0.5 X 30240 = 15120 KI'C 

(2) npeAellbHa51 AOnycTlo1Ma51 CKOpOCTb Np 

N = 2.71 x 108 x 
0

·
692 

x 
34

·
90 

= 6545 o6/MHH 
c 10002 

Np = 0.8 X Nc = 0.8 X 6545 = 5236 o6/MHH 

(3) KnA '1 (TeopeTt.14ecKa5~) 

(I) np1o1 np5~MO~ nepeAa4e 

tan a tan(4.396°) 
'11 = tan( a+ p) = tan(4.396o + 0.286o) = 0.938 (CMO'I"pHTe M3) 

(II) np1o1 pesepC14BHO~ nepeAa4e 

tan( a+ p) tan(4.396° + 0.286°) 
1'{2 = tan a = tan(4_396o) = 0.934 (cMO'I"pHTe M4) 

(4) :>Ki:kTKOCTb K 

dl 34.912 
K = 16.8 - = 16.8 x -- = 20.5 Kcc!MKM p = 250 < 0.1C(=537) 

' L1 1000 

( 
p )113 ( 250 )1/3 

:. Kn = 0.8 X O.IC = 0.8 X 74 X O.l X 5370 = 46 Kcc!MKM 

1 1 1 1 1 
-=-+-=--+--
K K, Kn 20.5 46 

K= 14.18 Kcc!MKM 

(5) Xo11ocTo~ XOA [noTep5~ XOAa np1o1 ABt.1)1(eHt.114 noA HarpY3KO~) np1o1 aKct.1allbHO~ Harpy3Ke Fb = 700 Krc 

1 1 1 1 1 
-=-+-=--+-- K,= 12.35Kcc!MKM 
K, K Kb 14 105 

F 700 
'6 I 2 =-=--=56 m = 0.056 MM (s Ka~y10 cTopoHy) T. o. cyMMapHo 0 =2x0.056=0.112 MM 

K 12.4 

Ec111o1 Mbl ysellt.1414M npeAHaT5~r B ABa pa3a [2x250=500 Krcl. TOrAa )I(EkTKOCTb ra~Kl-1 - Kn=58 Krc/MKM 1o1 Ta6Jlt.14Hoe 

3Ha4eHt.1e )I(EicTKOCTl-1 A115~ AaHHoro Tt.1na ra~Kl-1- K=15.1 Krc/MKM. CyMMapHa5~ )I(EicTKOCTb K1=13.2 Krc/MKM 1o1 xo11ocTo~ XOA -

0 =0.1 06 MM. KaK Blo1Alo1Te, pa3Hlo1l.\a TOJlbKO 6 MKM (T. e. XOJlOCTO~ XOA yMeHbWlo1JlC51 Ha 5%), no cpaBHeHl-110 C W Bn y KOTOpO~ 

npeAHaT5~r ra~Kl-1 6blll 250 Krc. Ho np1o1 ysellt.14eHt.114 npeAHaT5~ra B ABa pa3a Mbl ysellt.14t.1BaeM TpeHt.1e 1o1 AOnollHt.1TellbHa5~ 

reHepal.\1451 Tenlla 6yAeT 04eHb 60JlbWO~. :>KikTKOCTb Blo1HTa lo1MeeT 60JlbWee 3Ha4eHlo1e '!eM )I(EicTKOCTb ra~Kl-1. Jly4Wlo1M 

cnoco60M nOBbiWeHl-151 06Ll.le~ )I(EkTKOCTl-1 Clo1CTeMbl B AaHHOM Clly'lae 51BJ151eTC51 He nOBbiWeHlo1e npeAHaT5~ra, a lo13MeHeHlo1e 

cxeMbl KpenJleHl-151 wsn. Eclll-1 lo13MeHlo1Tb KpenJleHlo1e Ha cp14KC14p. - cp14KC14p., TO K.=82 Krc/MKM lo1 3Ha4eHlo1e Kt COCTaBlo1T 

23 KrC/MKM. TaKlo1M o6pa30M, XOJlOCTO~ XOA 0 =0.061 MM., T. e. pa3Hlo1l.\a 51 MKM, 'ITO COCTaBJ151eT 45% OT nepBOHa'!aJlbHOrO 

3Ha4eHt.15~. 
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CneKTp WBn npo1113BOA111MbiX KoMnaHII1e~ HIWIN 

MaKCII!MaJlbHa51 Allii!Ha WBn, KOTOpa51 MO:>KeT 6b1Tb np01113B8A8Ha, 3aBII!CIIIT OT All!aMeTpa BIIIHTa Ill KJlacca TO'IHOCTIII 

(Ta6Jl. 4.1 0]. W Bn BbiCOKOrO KJlacca TO'IHOCTIII Hy:>KAaeTC51 B BbiCOKO~ np51MOJlii!He~HOCTIII BIIIHTa, a '18M 60JlbWe 3Ha'!eHII!e 

OTHOW8HII151 Allii!Hbl BIIIHTa K ero All!aMeTpy (K03<j><j>IIILJ,II18HT BbiT51HYTOCTIII CII!CT8Mbl]. TeM CJlO:>KHee np01113BOACTBO Ill HII!:>Ke 

:>KEkTKOCTb BIIIHTa. 

HI WIN peKOM8HAY8T MaKCII!MaJlbHble 3Ha'!eHII!51 Allii!Hbl BIIIHTOB All 51 WBn, yKa3aHHble B Ta6Jlii!LJ,e 4.1 0. 

B clly<~ae, ec11111 BaM Heo6XOAII!Ma Allii!Ha, npeBbiWa10Ll!a5~ yKa3aHHYIO B Ta6Jlii!LJ,e, CB51:>KII!Tecb c HaMill. 

6 B 10 12 16 20 25 2B 32 36 40 45 

11 0 170 300 400 600 700 1 000 1 000 1200 1300 1500 1600 

11 0 170 400 500 720 950 1300 1500 1 BOO 1 BOO 2300 2500 

140 200 500 630 900 1300 1 700 1 BOO 2200 2200 2900 3200 

170 250 500 630 1 000 1400 1 BOO 2000 250 3200 3500 4000 

1 70 250 500 630 1 000 1400 1 BOO 2000 2500 3200 3500 4000 

EA111HII14bl : MM 

50 55 63 70 BD 100 

1800 2000 2000 2000 2000 2000 

31 00 3500 4000 4000 4000 4000 

4000 5000 5200 5500 6300 6300 

4500 5000 6000 71 00 1 0000 1 0000 

II Ill 6000 71 00 1 0000 1 0000 

170 250 500 630 1410 1700 2400 2500 3000 3200 3BOO 4000 5000 5500 6900 71 00 1 0000 10000 

C6 400 800 1 000 1200 1500 1800 2500 3000 3000 4000 4000 4000 5600 5600 6900 7100 10000 10000 

C7 400 800 1 000 1200 3000 3000 4000 4000 4500 4500 5600 5600 5600 5600 6900 71 00 1 0000 1 0000 

• no)l(aJlyikTa, npoKOHCYJlbT111pyihecb c HIWIN, eCJ1111 Bawe wsn 8 3TOM nolle, 1111160 8awa npoeKT111pyeMa51 wsn 111MeeT 60JlbWYIO A11111Hy, 

4eM 8 Ta6111114e. 

TepMoo6pa6oTKa 

TeXHOJlOrll151 OAHOPOAHO~ TepMoo6pa60TKIII HIWIN no3BOJ1518T A0611!TbC51 MaKCII!MaJlbHbiX xapaKTepii!CTIIIK A1151 WBn. 

Ta6Jlii!LJ,a 4.11 noKa3biBaeT TBepAOCTb Ka:>KAO~ COCTaBJl5110L1!8~ CII!CTeMbl WBn HIWIN. nosepXHOCTHa51 TBepAOCTb BIIIHTa 

WBn Hanp51MYIO BJ1111518T Ha 3Ha'!eHII!51 AII!HaMII!'IeCKO~ Ill CTaTII!'IeCKO~ Harpy30K. AIIIHaMII!'I8CKa51 Ill CTaTII!'I8CKa51 HarpY3KIII, 

noKa3biBaeMble B Ta6Jlii!LJ,ax, sepHbl A1151 TBepAOCTIII nosepxHOCTb B 60 HRC. Ec11111 TBepAOCTb nosepxHOCTIII 6yAeT HII!:>Ke 60 

HRC, TOrAa yKa3aHHble HII!:>Ke <j>opMyllbl noMoryT BaM pacc'III!TaTb ll!cnpasJleHHble 3Ha'!eHII!51 AII!HaMII!'IecKo~ 111 cTaTII!'IecKo~ 

Harpy3oK. 

C'o=CoxfHo 

C'=CxfH 

Teepoocm& (HRC) 
60 

Teepoocm& (HRC) 
60 

C'o: CTaTII!'IecKa5~ HarpY3Ka c y<~eToM noHII!:>KeHHO~ TBepAOCTIII MaTep111a11a 

Co : CTaTII!'IecKa5~ Harpy3Ka (Ta6Jlii!'IHOe 3Ha'!eHII!e] 

C' : AIIIHaMII!'IecKa5~ Harpy3Ka c y<~eToM noHII!:>KeHHo~ TBepAOCTIII MaTep111a11a 

C : AIIIHaMII!'IecKa5~ HarpY3Ka (Ta6Jlii!'!Hoe 3Ha'!eHII!e] 

Ta6Jlll14a 4.11 T8epAOCTb Ka)I(AOro 3JleMeHTa wsn HIWIN 

BII1HT 
WeMeHTa4111R 

11111111 li1HAYK41110HHaR 3aKaJ1Ka 

WeMeHTa4111R 

58- 62 

58- 62 

62- 66 

............. M42 

············ M43 
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4.6 3cJ>cJ>eKTbl, npHBOAS1UV1e K noBbiWeHHIO TeMnepal)'pbl WBn 

noBbiWeHI1e TeMnepa-rypbl WBn BO BpeMH pa60Tbl B1111fleT Ha TO"'HOCTb CI1CTeMbl, OC06eHHO B C11y"'afl KOrAa CI1CTeMa 

6bl11a cnpoeKT11pOBaHa A11fl BbiCOKI1X CKOpOCTe~ 11 TO"'HOCTe~. 

np11BeAeHHble HI1>Ke cjlaKTOpbl HenocpeACTBeHHO B1111f!IOT Ha poeT TeMnepa-rypbl w Bn np11 pa6oTe. 

(1 I npeAHaTHr (B CI1CTeMe BI1HT-ra~Ka) (2) CMa3Ka (3) npeABap11Te11bHOe HaTH>KeHI1e BI1HTa 

P11c 4.29 noKa3biBaeT CBH3b pa6o"'e~ cKopocTI1, npeAHaTHra 11 TeMnepa-rypbl WBn. P11c 4.30 oTpa>KaeT CBH3b Me>KAy 

pocToM TeMnepa-rypbl ra~KI1 11 MOMeHTOM TpeHI1H ra~KI1, KOTOpbl~ o6yc11oa11eH npeAHaTHroM. 1113 P11c. 4.29, P11c. 4.30 11 

np11Mepa 4.5-5 B11AHO, "'TO YABOeHI1e npeAHaTHra ra~KI1 nOBbiWaeT TeMnepa-rypy noc11eAHe~ Ha 5 rpaAYCOB, HO >KeCTKOCTb 

CI1CTeMbl B 3TOM C11y"'ae B03pacTaeT np11MepHO Ha 5% (HeCK011bKO MKM). 

25 

20 

-15 
>' 

t10 . 
,!' 

~cnon .. :JOIIiiHHOe~~ 
R40-1 0-82-FDW 

60 120 180 240 
BpeMSI (M14H] 

D. 500 o6/MI4H, npe,liHaTIIr 200 kgf 
X 500 o6/MI4H, npe,liHaTSir 100 kgf 
D 500 o6/MI4H, npe,liHanu 200 kgf 
0 500 o6/MI4H, npe,liHanu 100 kgf 

1500 o6/P.O'IH 
1960 N 

1500 o6/MHH 
980 N 

500 o6/MI4H 
1960 N 

50Qo6/MI4H 
980 N 

P11c 4.29 CBR3b pa6o4e~ cKopocTI1, 

npeAHaTRra 11 poeT TeMneparypbl 

(1) Bmu:IHMe npeAHaTSira 

45 

40 

I 
1/ 

35 

I ~ 30 

.~ 

I 
AMAM.IIIIItflll. :R40 -

E 25 
1!. 
[ 20 

I w" :10 

.QitiiiM.WilpMA :6.35 -

~ • ,!' 15 
CMcr.p0111l.IIIIM :2.Sx2 

CKopo~ :::O:"-1/ P.60'1.XOA 
10 

8peMI AIIIIIIIU!HIUI :1.5ceK 
-

I 
8peMIIIOCTIHOIIIIIII :leeK 

I I I I I I 0 
0 1 2 3 4 5 6 7 8 9 10 

MoMeHT TpeHMA o6ycnoBJJeHHblli1 npe,qHamroM (kgf ·an) 

- 150....-----------------, 

E 
u .... 
~ 

"' ~ 100 

~ 
!i: 
~ 
~ 50 ,,. 
:;; ., 
K 
0 

AMaMeTp = 40 MM 
war= 10MM 
npeAHaTftr = 200 kgf OHCMCT. CMi!I:!IKi!IA ( 135cSt) 

Mi!ICIIOA(105cSt) 

KOHCMCT. CMa3Ka 8 (37c5t) 

Mac.no B ( 35c5t) 

260 580 850 1160 1375 1570 

P11c 4.30 CBR3b noBbiWeHI1R TeMneparypbl P11c 4.31 BI111RHI1e BR3KOCTI1 cMa3KI1 Ha 

ra~KI1 WBn 11 MOMeHTa TpeHI1R MOMeHT TpeHI1R 

YT06bl 1136e>KaTb nOHB11eHI1fl CB060AHOrO XOAa nOA Harpy3KO~ B 111060~ npoeKT11pyeMO~ CI1CTeMe, yBe1111"1eHI1e 

>KeCTKOCTI1 napbl BI1HT-ra~Ka O"'eHb Ba>KHO. 111MeHHO no 3TO~ np11"111He He06XOA11MO n011Y"'I1Tb npeAHaTHr ra~KI1 

onpeAe11eHHoro 3Ha"'eHI1H. Cnoco6bl, KaK oH 3aAaeTcH, 6bl1111 paccMoTpeHbl paHee B l11aae 4.4. 

noBbiWeHI1e npeAHaTHra ra~KI1 nOBbiWaeT MOMeHT TpeHI1fl, "'TO, B CBOIO O"'epeAb, np11BOA11T K onpeAe11eHHOMY 

nOBbiWeHI110 TeMnepa-rypbl BO BpeMH pa60Tbl CI1CTeMbl. 

HIWIN peKoMeHAYeT 8% npeAHaTHr A11H CI1CTeM, pa6oTaiOL1!11X np11 cpeAH11X 11 TH>Ke11biX Harpy3Kax, 6%- 8% A11H 

CI1CTeM CO cpeAH11MI1 HarppKaMI1, 4% - 6% A11fl CI1CTeM CO cpeAH11MI1 11 11erKI1MI1 Harpy3KaMI1, 11 npeAHaTHr MeHee 4% B 

CI1CTeMaX C 11erKI1MI1 Harpy3KaMI1 (npeAHaTHr Bblpa>KeH B npou,eHTaX OT A11HaMI1"1eCKO~ HarppK11). 

CaMbl~ TH>Ke11bl~ npeAHaTHr He A011>KeH npeBbiWaTb 10% A11H onTI1MI13aU,I111 TeMnepaTypHbiX 3cjlcjleKTOB 11 

A011roae"'HOCTI1. 

(2) BnMSIHMe cMa3KII1 
8b16op cMa3KI1 HanpHMYIO B1111HeT Ha poeT TeMnepa-rypbl W Bn. 

WBn npo113BOACTBa HIWIN HY>KAaiOTCH B Bbl6ope npaBI111bHO~ cMa3KI1, 6yAb TO Mac11o 111111 KOHCI1CTeHTHaH cMa3Ka. 

8H3KOCTb CMa3KI1 6yAeT 3aBeCI1Tb OT C11eAYIOL1!11X pa60"'I1X cjlaKTOpOB: pa6o"'afl CKOpOCTb 11 TeMnepa-rypa, HarppK11 11 

0611aCTb np11MeHeHI1fl CI1CTeMbl. P11c. 4.31 noKa3biBaeT CBfl3b Me>KAY Bfi3KOCTbiO MaC11a, pa6o"'e~ CKOpOCTbiO 11 pOCTOM 

TeMnepa-rypbl. 

8 C11y"'ae, KOrAa pa60"'I1e CKOpOCTI1 BbiWe, Harpy3KI1 HI1>Ke, 11Y"'We 11Cn011b30BaTb MaC110 C MeHbWe~ Bfi3KOCTbiO, a 

KOrAa pa60"'I1e CKOpOCTI1 He O"'eHb Be1111KI1 a HarppK11 AOCTaTO"'HO BbiCOKI1, 11Y"'We 11Cn011b30BaTb CMa3KY C nOBbiWeHHO~ 

Bfi3KOCTbiO. 

nepeXOAfl OT 06Ll!ero Oni1CaHI1fl K U,11cjlpaM, C11eAyeT OTMeTI1Tb, "'TO MaC110 C Bfi3KOCTbiO 32 - 68 eSt np11 40"C 

(ISO VG 32-68) peKoMeHAOBaHo A11H BbiCOKI1X cKopocTe~ (DIN 51519). a BH3KOCTb Mac11a, KOTopaH npeBblwaeT 90 eSt np11 

40"C (ISO VG 90). peKoMeHAOBaHHa A11H cMa3KI1 np11 HI13KI1X o6opoTax. 

0AHaKO, ec1111 3aAa"111 Tpe6yiOT np11MeHeHI1fl BbiCOKI1X CKOpOCTe~ np11 BbiCOKI1X Harpy3KaX, He06XOA11MO 

np11HYA11Te11bHOe OX11a>KAeHI1e, KOTOpoe MO>KeT 6b1Tb pea111130BaHHO C 11Cn011b30BaHI1eM n0110r0 BI1HTa, 111160 ra~KI1 C 

OX11a>KAeHI1eM. 

Ha P11c 4.32 MO>KHO YB11AeTb 3cjlcjleKTI1BHOCTb np11MeHeHI1H np11HYA11Te11bHoro ox11a>KAeHI1H. P11c 4.33 - 3TO Tl1ni1"1Hbl~ 

np11Mep 11cno11b30BaHI1H no11oro BI1HTa. npaa1111a npoaepK11 11 nono11HeHI1H cMa3KI1 np11BeAeHbl B Ta61111u,e 4.12. 
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(3) npeABapioiTenbHOe HaTSDKeHioie BiltHTa 

KorAa TeMnepaTypa wsn nOBbiWaeTc~. TeMnepaTypHoe pacw~o~peH~o~e npi-IBOAI-IT K YAni-IHeHI-110 Blo!HTa. TaK KaK 

TeMnepaTYpa lo13MeH~eTC~ 80 BpeMeHI-1, :no npi-IBOAI-IT K HeCTa6~o~nbHOCTiol Anlo!Hbl Blo!HTa WBn 1-1, KpOMe TOrO, ero 0. 
YAn~o~HeH~o~e BI-IHTa MO:>KeT 6b1Tb pacc4~o~TaHo no <j>opMyne M41. :3To YAn~o~HeH~o~e MO:>KHO KOMneHc~o~posaTb 

npeABap~o~TenbHbiM HaT~:>KeHioleM. An~ npeABap~o~TenbHOro HaT~:>KeHI-1~ Ka:>KAoro OTAenbHOro wsn, Ha 4epTe:>Ke yKa3biBaeTC~ 

Heo6xoA~o~Moe 1-1 AOCTaT04Hoe 3Ha4eH~o~e TIT ~sn~eTc~ OTPI-14aTenbHO~ sen~o~4~o~Ho~l. KOTopoe 1-1 KOMneHc~o~pyeT YAn~o~HeH~o~e. 

B cs~31-1 c TeM, 4TO c~o~na npeABap~o~TenbHoro HaT~:>KeH~o~~ sen~o~4~o~Ha 

6onbWa~, OHa npi-IBOAI-IT K 4pe3MepHbiM HarppKaM Ha onopHble nOAWI-InHI-IKI-1, 

4TO npi-IBOAI-IT K I-IX neperpesy 1-1 BbiXOAY 1-13 CTpo~. no 3Tio!M np1-141o!HaM HIWIN 

peKOMeHAyeT np~o~MeH~Tb npeABap~o~TenbHOe HaT~:>KeHiole Blo!HTa B cny4a~X, 

KOrAa noBbiWeH~o~e TeMnepaTYpbl He npeBblwaeT 5"C. Ecn~o~ Al-laMeTp BI-IHTa 

6onee 50 MM, TO OH TaK:>Ke He rOAI-ITC~ An~ np~o~MeHeHI-1~ npeABap~o~TenbHOrO 

HaT~:>KeH~o~~ B 4en~x peryn~o~poBKI-1 pa6o1.1e~ Ani-IHbl, TaK KaK c~o~na HaT~:>KeH~o~~ 

04eHb Ben~o~Ka 1-1 :no np~o~BeAeT K BbiXOAY 1-13 CTpO~ nOAWI-InHI-IKOB B onopax 

wsn. 

HIWIN peKoMeHAYeT 3Ha4eH~o~e TAn~ noBbiWaiOLlle~c~ TeMnepaTYpbl Ha 

3"C, [-0.02-0.03 MM Ha 1000 MM Blo!HTa). TaK KaK pa3Hble Clo!TYal.\l-11-1 Tpe6yiOT 

pa3Horo noAXOAa K pac4eTY 3Ha4eH~o~~ T, no:>Kany~cTa, npoKoHcynbT~o~py~Tecb c 

HaM~o~ no 3TOMY sonpocy. 

Pac4eT c~o~nbl npeABap~o~TenbHoro HaT~:>KeH~o~~ BI-IHTa: 

Pf=K, X/),£ 

30 

:9 
~ 

20 ~ .. 
a. 
"' " " ~ 

10 

0 

_j~/ 
v 

I 
WBn: 
AMaM. BMHTII. -12J40 MM 

War-10MM -

I 
npeAHIIlllr - 200 kgf 
Pa60'1MeycnDBI'!II: 

CKOpOCTb -1 0 M/MMH 

Pa60'11111lXOA-500MM 

/ ~ I hiiiHYAMTeJJbHoe aKnM(AeHMe 

CKopOClloo nQAI.'IM 1 r:M3/ 3 MIIIH, 

0 

BpeM~ pa6oTbl s 4acax (hr) 

K, : )KecTKocTh Blffi'I'a IIIBII, KrciMKM Pille 4.32 noBbiWeHlile TeMnepaTypbl wen 
P1 : CHJia npe~apHTeJibHoro HaTIDKeHIDI, Krc e oxna:>KAeHlileM 111 6e3 Hero 

I'!.L : A6coJII01Hoe 3Hil'ieHHe npe~apHTeJibHoro HaTIDKeHIDI, MKM 
Ta6n1114a 4.12: nposepKa 111 nononHeHlile eMa3Klil 

MeTOA eMa3Klil 

MaenoM 

KoHelileTeHTHO~ 

eMa3KO~ 

XollOAHllbHHK 

npas111na npoaepKlil H nononHeHliiA eMa3KH 

• nposepATb ypoBeHb eMa3KH Ill ee 3arpA3HeHHOeTb Ka:>KAyiO HeAeniO. 
• KorAa yposeHb 3arpA3HeHliiA Maena npeBbiWeH, ere eneAyeT 3aMeHliiTb. 
• PeKOMeHAyeMOe KOnlil'-leeTBO npliiMeHAeMO~ eMa3Klil: 

,[\HaMeTp BliiHTa Wen MM 
Konwo~eeTBO eMa3Klil AnA 15 MliiH pa6oTbl wen: 

56
_

60 
' , Mn 

• nposepKa 3arp~3HeHHOeTlil Ill 6n~WeK Ka:>KAble 2-3 Mee~4a 
• e eny"'ae "1pe3MepHoro 3arpA3HeHlil~. eneAyeT 3aMeHliiTb eMa3Ky. 
• Konlil"'eeTBO BBOAliiMO~ eMa3KH paBH~eTeA nonoBliiHe o6beMa AOpo:>KeK ra~Klil Ha Ka:>KAble 2 Mee. lilnlil 100 

KM. 

MaHoMeTp 

6aK C MBCllOM 

OcbY 

nonbllii 
e~o~HT raliiKa 

OcbX 

TepM~o~4eCKHe 

,QaT4HKH 

OcbZ 

P111e 4.33 npliiMep eHeTeMbl BbleOKOrO Knaeea TO"'HOeTH e npHMeHeHHeM nonoro BliiHTa AnA oxna:>KAaiOL!.\e~ :>KHAKOeTl/1 
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HIWIN npo~ot3BOAIIIT W8n no "'epTe:>KaM 3aKa3"111!Ka 111116o cor11acHo cTaHAapTHoi1 HOMeHKila-rype. no:>Ka1lyi1cTa noMHII!Te, 

"'TO np111 3aKa3e CTaHAapTHOi1 npOAYKU,IIIIII, 3aKa3 6yAeT BblnOJlHeH 6biCTpee. 

1. HoM~otHa1lbHbli1 A~otaMeTp. 6. KJlacc TO"'HOCTIII [AonyCKIII Ill OTK110H8HII!s:l). 

2. War pe3b6bl. 7. Pa6o"'al'l cKopocTb. 

3. All~otHa pe3b6bl, o6Ll.lal'l Allii!Ha. 8. MaKCII!MallbHble cTaT~ot"'ecKal'l 111 AII!HaM~ot"'ecKal'l HarpY3KIII, HaTs:~r. 

4. KoHcjl~otrypaU,II!I'I KOHU,OB BIIIHTa. 9. Tpe6osaH~otl'l K 3all.III!Te rai1K~ot. 

10. MecTo cMa30"'Horo cjl~otTII!Hra. 5. KoHcjl~otrypau,~ots:~ rai1K~ot. 

0603Ha'leHMe wan HIWIN (HOM8HKnaTypa) 
WBn HIWIN o6o3Hal.latoTCS1 cneAYtoW.~M o6pa3oM: 

1R40 1012 - PFDWE2- 800 -1000- 0.0035 - M 

TMn peJb6bl _j 
1. 0AMHapHaS1 
2. 2-X JaXOAHaR 
3. 3-x JaXOAHaR 
4. 4-X JaXOAHaR 

npaBOCTOpOHHI'II'I 

HoMMH. AMaMeTp 

War BM HTa -----------' 

CMCTeMa B03BpaTa wapMKOB 

TMn npeAHaTs:~ra raMKM ---------' 

P: KoMnpecc~o~oHHbl~ T~-tn 
0 : T~o~n HaTRra "Offset" 
Kon-so JaXOAOB AllR 6onbworo wara B~-tHTa: 
D : 2-x JaXOAHaR 
T : 3-x JaXOAHaR 
Q : 4-X 3aXOAHaS1 

$opMaraMKM -----------~ 
S : KBaApaTHaR 
R: KpyrnaR 
F : ra~Ka c <jlllaH4eM 

Lnp~o~Me"'aHMI'I: 
m: Hep)l(aBeiOL!.IaR cTallb 
H: no/lbl~ Blo!HT 
L: BbiCOK~-te Harpy3KM 

norpewHOCTb nepeMel!.leH~-tR 
AllR 300 MM pa6o4ero XOAa 

L----------- 06l!.laRA111o!HaBiotHTa 

L---------------- A1l~-tHape3b6oso~4acTM 

L------------------- Aono1lHMT.<jlyHK4MM: 

E2: CMa304Hbl~ KapTp~-tA)I( 
R1: Bpal!.laiOL!.IaRcR ra~Ka 
C1 ,C2 -ra~Ka c oxna)I(AeH~-teM 

~------------------- TMnpoTa4MMwapMKOB 

W: no yMO/l"'aHMIO JaAaihcR 
V: npo~-t3BOA~-tTeneM M, B 
8: Clly"'ae He06XOAMMOCTM, AllR 
I: nony4eHMR AOn. ~-tH<jlop-
H: Ma4MM, o6pal!.la~hecb K HaM 
C: CepMR SuperS 

~--------------------- TMnraMKM 

S : OA~-tHapHaR ra~Ka 
D: Aso~HaR ra~Ka 

C~-tcTeMa B03BpaTa wap~-tKOB [KOilM4eCTBO o6opoToB wap~o~Kosl 

A: 1.5, 8: 2.5, C: 3.5 

A2: 1.5x2 

T3: 3 

T4: 4 

T5: 5 

T6: 6 

51 : 1.8x1 

52: 1.8x2 

54: 1.8x4 

U1 : 2.8x1 

U2: 2.8x2 

V2: 0.7x2 

K2: 2 

K3: 3 

K4: 4 82: 2.5x2 

C1 : 3.5x1 

np~otMe"'aHII!I'I : 1. npo'-11118 All!aMeTpbl Ill war111 BIIIHTa AOCT}'nHbl no AOnOilHII!TellbHOMY 3anpocy. 

2. lf1cn01lH8HII!e C npaBOCTOpOHHei1 pe3b60i1 CTaHAapTHOe, C 118BOCTOpOHHei1 no 3anpocy. 

3. All~otHbl, npeBbiWaiOLl.lll!e peKoMeHAOBaHHble HIWIN, npo~ot3BOAI'ITCI'I no 3anpocy. 

4. 111cno11HeH~ote 1113 Hep:>KaBeiOLl.lei1 cTall~ot TOilbKO no 3anpocy [ecll~ot pa3Mep wap~otKOB MeHee 2.381 MM] 

5. 611aHK 3ai'IBKIII W8n cMoTp~otTe Ha cTp. 170-171. 8 clly"'ae sonpocos o6pall.lai1Tecb 3a KOHCY1lbTau,~otei1. 

6. Ec11111 Heo6XOAIIIMO ~otcnollHeH~ote no cTaHAap-ry DIN 69051, yKa:>K~otTe "DIN" B onpocHoM 6JlaHKe. 

7. Koll~ot"'ecTBO o6opoToB = KOilll!"'ecTBO o6opoToB B U,II!Kile x KOilll!"'ecTBO U,IIIK1lOB. 

no:>Ka1lyi1cTa o6paTII!T8Cb K CTp. 6 Alll'l A8Ta1lbHOi1 IIIHcjlopMaU,II!III. 
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6.1 Wsn1cJ>oeaHHble WBn 

CTp. CTaHAapTHble cep~~ wn~cJloeaHHbiX WBn CTp. 

39 
2 

41 

45 
2 

47 

51 
2 

53 

56 
2 

57 

Cl>naH4eBa~ OA~otHapHa~ rai;;Ka c Hapy)I(Hoi;; 

Clo!CTeMoi;; poTal.\lollol wap~otKOB V 

Cl>naH4eBa~ ABOi;;Ha~ rai;;Ka c Hapy)I(Hoi;; 

Clo!CTeMoi;; poTal.\lollol wap~otKOB V 

I 
I 

l\-H-1-tt-IIHt lirlllr--+-- _______j --tll-\-tt 1-1-it­
: 
l_ 

Ci>JlaHL\eBa~ OAI<!HapHa~ rai;;Ka C BHyTpeHHei;; 

c~o~cTeMoi;; poTa4~<~~<~ wap~o~Koe I 

Ci>JlaHL\eBa~ ABOi;;Ha~ rai;;Ka C BHyTpeHHei;; 

c~o~cTeMoi;; poTa4~<~~<~ wap~o~Koe I 

Cl>naH4eBa~ OA~otHapHa~ rai;;Ka c Hap~Hoi;; 

Clo!CTeMoi;; poTal.\lollol wap~otKOB W 

Cl>naH4eBa~ ABOi;;Ha~ rai;;Ka c Hapy)I(Hoi;; 

Clo!CTeMoi;; poTal.\lollol wap~otKOB W 

Kpyrna~ OA~otHapHa~ rai;;Ka c BHyTpeHHei;; 

c~o~cTeMoi;; poTa4~<~~<~ wap~o~Koe I 

Kpyrna~ ABOi;;Ha~ rai;;Ka c BHYTpeHHei;; 

c~o~cTeMoi;; poTa4~<~~<~ wap~o~Koe I 

42 
2 

44 

48 
2 

50 

54 
2 

55 

58 
2 

59 
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6.1 WnlticJ>oeaHHble WBn 

CTp 

60 
z 

61 

66 
z 

68 

CTp. 

70 

62 
z 

63 

CTaHAapTHble cepHH wnHciJoeaHHbiX WBn 

Aso~Ha51 ra~Ka <1>naHe4 K <!>naH4Y c 

Hapy)I(HO~ CliiCTeMO~ poTal.\111111 wapliiKOB W 

CDnaH4eBa51 DAIIIHapHa51 ra~Ka c npeAHaT5~roM 
Tlilna Offset 111 Hapy)I(HO~ CliiCTeMo~ 

poTal.\111111 wapliiKOB W 

Aso~Ha51 ra~Ka <1>naHe4 K <!>naH4Y c 

BHyTpeHHe~ CliiCTeMo~ poTal.\111111 wapliiKOB I 

! •. Ja-1• 

CDnaH4eBa51 DAIIIHapHa51 ra~Ka c npeAHaT5~roM 

Tlilna Offset 111 BHYTpeHHe~ CliiCTeMo~ 
poTal.\111111 wapliiKOB I 

WBn c 6onbWHM waroM BHHTa 

CDnaH4eBa51 DAIIIHapHa51 ra~Ka c 6oJlbWIIIM 

waroM 111 BHYTpeHHe~ CliiCTeMo~ poTal.\111111 

CDnaH4eBa51 DAIIIHapHa51 ra~Ka c npeAHaT5~roM 
Tlilna Offset 111 Hapy)I(HO~ CliiCTeMo~ 

poTal.\111111 wapliiKOB V 

CDnaH4eBa51 ra~Ka c CliiCTeMo~ poTal.\111111 

Offset 111 Hapy)I(HO~ CliiCTeMo~ poTal.\111111 wapliiKOB W 

CTp 

64 
z 

65 

69 

CTp. 

71 

62 
z 

63 

*8 Clly4ae He06XOAIIIMOCTiil np01113BOACTBa ra~Kiil, OTJ11114HO~ OT yKa3aHHbiX BbiWe, CBSDKIIITeCb C HaMill AllR COrllaCOBaHiil51 4epTe)l(e~ 

(tJ: 8 3TIIIX Clly4aRX CMa304Hbl~ KapTpliiA)I( E2 AOcryneH. 3TO He OTHOCIIITCSI K BliiHTaM C AlilaMeTpOM 16 MM Ill MeHee 11111111 C wapliiKaMiil MeHee 2.381 MM. 



6.2 Pa3Mepb1 WJH1ci>OBaHHbiX wen 

oeo TMn 

16-482 
16-581 
16-582 

16-5C1 
16-1081 
20-581 

20-582 
20-681 
20-6C1 
20-20A1 
25-582 

25-5C1 
25-682 
25-6C1 

25-882 
25-1081 
25-1082 

25-1681 
25-2081 
25-25A1 

28-581 
28-582 

28-6A2 
28-682 
32-582 
32-5C1 

32-682 
32-6C1 
32-882 

32-8C1 
32-1081 
32-1082 

32-10C1 
32-1681 
32-2081 

32-2581 
32-32A1 
36-681 
36-682 

16 

20 

25 

28 

32 

36 

War wapHKa 

4 2.381 

10 
3.175 

Hmax 

1/8PT 
OTB. no,q CMa3. 

ciJ~TTMHr 

Ko11-9o >KecrKocrb AHHaMH~. 
06. Ha Krc/MKM H8rpy:3Ka 
Kpyr H K 1x1 0' o6 
Kpyro8 C, Krc 

PCD RD 

16.25 13.792 2.5x2 26 802 
16.6 13.324 2.5x1 
16.6 13.324 2.5x2 

16.6 13.324 
16.6 13.324 

3.5x1 
2.5x1 

20.6 17.324 2.5x1 

20.6 17.324 2.5x2 
20.8 16.744 2.5x1 

763 
1385 

1013 
763 
837 

1519 

6 

20 

5 

3.969 20.8 16.744 3.5x1 

16 
33 

22 
16 
19 

39 
20 
28 
13 
46 

35 
48 
35 

46 
25 
46 

28 
28 
16 

26 
50 

29 
48 
55 

39 

56 
39 
59 

41 
30 
60 

44 

30 
33 

33 

18 
35 
60 

1139 
1512 

6 

8 

10 

16 
20 
25 

6 

5 

6 

8 

10 

16 
20 

3.175 

3.969 

4.763 

3.175 

3.969 

4.763 

6.350 

20.8 16.744 1.5x1 
25.6 22.324 

25.6 22.324 
25.8 21.744 
25.8 21.744 

2.5x2 

3.5x1 
2.5x2 
3.5x1 

26 21.132 2.5x2 
26 21.132 2.5x1 
26 21.132 2.5x2 

26 21.132 2.5x1 
26 21.132 2.5x1 
26 21.132 1.5x1 

28.6 25.324 2.5x1 
28.6 25.324 

28.6 25.324 
28.6 25.324 

2.5x2 

1.5x2 
2.5x2 

32.6 29.324 2.5x2 
32.6 29.324 3.5x1 

32.8 28.744 
32.8 28.744 

2.5x2 
3.5x1 

33 28.132 2.5x2 

33 28.132 3.5x1 
33.4 26.91 
33.4 

33.4 

26.91 

26.91 

2.5x1 
2.5x2 

3.5x1 
33.4 26.91 2.5x1 
33 28.132 2.5x1 

25 4.763 33 28.132 2.5x1 
32 

6 3.969 

33 28.132 1.5x1 
36.8 32.744 
36.8 32.744 

2.5x1 
2.5x2 

719 
1704 

1252 
2308 
1690 

2888 
1592 
2888 

1592 
1592 
1019 

984 
1785 

1150 
1784 
1886 
1388 

2556 
1888 
3284 

2428 
2650 
4810 

3519 
2650 
1810 

1810 
1154 
1486 
2696 

HIWIN. 39 599TE15-081 ORUS 

L 

T S 

P-pbl 8038. DTBepcrHe noA w""<l> 
Tpy6KH 60J1T KOpn. 

CraTH~. 

Harpy:3Ka 

Co, Krc D L 

30 48 

F 

52 

T 8CD-E W H X Y Z S 

1722 10 
1400 31 45 54 12 
2799 31 60 54 12 

1946 
1399 

31 50 54 12 
30 54 53 10 

1733 35 45 58 12 

3465 35 60 58 12 
2187 36 48 60 12 
3041 36 66 60 12 
1281 
4417 

3085 
5523 
3844 

6472 
3237 
6472 

3237 

36 66 60 12 
40 60 64 12 

40 50 64 12 
42 68 68 12 
42 55 68 12 

50 80 74 13 
45 65 72 16 
47 97 74 15 

45 84 72 16 
3237 45 96 72 16 
1927 45 90 72 16 

2466 44 45 70 12 
4932 

2960 
4932 
5666 
3967 

7020 
4936 
8453 

5948 

44 60 70 12 

44 55 70 12 
50 61 74 12 
50 60 76 12 
50 50 76 12 

52 68 78 12 
52 55 78 12 
54 86 88 16 

54 70 88 16 
5599 54 70 88 16 

11199 

7785 

57 98 91 

57 78 91 

16 

16 
5599 54 100 88 16 
4227 54 100 88 16 

4227 54 118 88 16 
2505 
3969 
7937 

54 110 88 16 
55 50 82 12 
55 68 82 12 

40 
41 
41 

41 
41 
46 

46 
47 
47 
47 
52 

52 
55 

55 

62 
58 
60 

58 
58 
58 

56 
56 

56 
60 
63 
63 

65 
65 
70 

70 
70 
73 

73 
70 
70 

70 
70 
68 
68 

23 21 5.5 9.5 5.5 12 
27 22 5.5 9.5 5.5 12 
27 22 5.5 9.5 5.5 12 

27 22 5.5 9.5 5.5 12 
22.5 23 5.5 9.5 5.5 12 
27 25 5.5 9.5 5.5 12 

27 25 5.5 9.5 5.5 12 
28 27 5.5 9.5 5.5 12 
28 27 5.5 9.5 5.5 12 
28 27 5.5 9.5 5.5 12 
31 

31 
32 
32 

26 5.5 9.5 5.5 

26 5.5 9.5 5.5 
28 6.6 11 
28 6.6 11 

6.5 
6.5 

12 

12 
12 
12 

35 31 ~5 ~5 ~5 15 
34 29 6.6 11 6.5 12 
35 31 6.6 11 6.5 15 

34 29 6.6 11 6.5 12 
34 30 6.6 11 6.5 12 
34 30 6.6 11 6.5 12 

34 28 6.6 11 6.5 12 
34 28 6.6 11 

34 28 6.6 11 
36 29 6.6 11 

6.5 

6.5 
6.5 

12 

12 
15 

38 30 6.6 11 6.5 12 
38 30 6.6 11 6.5 12 

39 
39 

32 6.6 11 
32 6.6 11 

6.5 
6.5 

12 
12 

40 33 9 14 8.5 15 

40 33 9 14 8.5 15 
44 37 9 14 8.5 15 
44 37 

44 37 

9 

9 

14 8.5 

14 8.5 

15 

15 
45 38 9 14 8.5 15 
40 33 9 14 8.5 15 

40 33 9 14 8.5 15 
40 33 9 14 8.5 15 
42 
42 

32 6.6 11 
32 6.6 11 

6.5 
6.5 

12 
12 

noMeTKa: )i(iicTKOCTb paCC'llo!TaHa TeopeTiol'leCKiol lo13 AOnyl!.\eHioiR, 'lTO OCeBaR Harpy3Ka COCTaBJ1ReT 30% OT Ai'IHaMiol'leCKO~ lo1 B Ci'ICTeMe HeT 

Han1ra. 



40 H1W1N. 
S99TE15-081 ORUS 

000 TMn 

36-1082 

40-582 

40-682 

40-882 

40-8C1 

40-1082 

40-10C1 

40-1282 

40-1682 

40-2581 

40-3281 

40-40A1 

45-1081 

45-1082 

45-1282 

50-5A2 

50-5A3 

50-682 

50-683 

50-882 

50-883 

50-1082 

50-1083 

50-1 OC1 

50-1281 

50-1282 

50-12C1 

50-40A1 

50-50A1 

55-1 OC1 

55-1282 

55-2082 

63-8A2 

63-8A3 

63-1082 

63-1083 

63-1282 

63-1682 

63-2082 

Pa3Mep 

PCD RD 

1/8PT 
OTB. no,q CMa3. 

cj)MTTMHr 

Kon-8o AHHaMH~. 

6 
)l(eCTKOCTb 

0 . Ha KrC/MKM Harp}'3Ka 
War wapHKa Kpyr K 1x10'o6 

36 

40 

45 

50 

55 

63 

H Kpyro8 C, Krc 

10 6.350 37.4 30.91 2.5x2 

3.175 40.6 37.324 2.5x2 

6 3.969 40.8 36.744 2.5x2 

8 

10 

12 

16 

25 

32 

4.763 

6.350 

7.144 

41 36.132 2.5x2 

41 36.132 3.5x1 

41.4 34.91 2.5x2 

41.4 34.91 3.5x1 

41.6 34.299 2.5x2 

41.6 34.299 2.5x2 

41.4 34.91 2.5x1 

41.4 34.91 2.5x1 

40 6.350 41.4 34.91 1.5x1 

10 
46.4 39.91 2.5x1 

46.4 39.91 2.5x2 

12 7.938 46.8 38.688 2.5x2 

3.175 

6 3.969 

8 4.763 

50.6 47.324 

50.6 47.324 

50.8 46.744 

50.8 46.744 

1.5x2 

1.5x3 

2.5x2 

2.5x3 

51 46.132 2.5x2 

51 46.132 2.5x3 

51.4 44.91 2.5x2 

10 6.350 51.4 44.91 2.5x3 

51.4 44.91 3.5x1 

51.8 43.688 2.5x1 

12 51.8 43.688 2.5x2 

7.938 51.8 43.688 3.5x1 

40 

50 

51.8 43.688 1.5x1 

51.8 43.688 1.5x1 

10 6.350 56.4 49.91 3.5x1 

12 7.938 56.8 48.688 2.5x2 

20 12.700 

8 

10 

12 

16 

20 

4.763 

6.350 

7.938 

9.525 

58 45.16 2.5x2 

64 59.132 1.5x2 

64 59.132 1.5x3 

64.4 

64.4 

57.91 

57.91 

64.8 56.688 

65.2 55.466 

65.2 55.466 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x2 

68 

66 

69 

70 

49 

74 

51 

72 

72 

39 

39 

24 

45 

79 

81 

48 

73 

81 

119 

84 

124 

87 

129 

60 

46 

90 

63 

27 

30 

66 

95 

127 

54 

80 

104 

154 

109 

141 

141 

5105 

2071 

2817 

3634 

2679 

5370 

3932 

6216 

6216 

2959 

2959 

1875 

4170 

5655 

7627 

1447 

2051 

3093 

4384 

4004 

5674 

5923 

8394 

4393 

4420 

8022 

5875 

2801 

2801 

4562 

8392 

20160 

2826 

4004 

6533 

9258 

8943 

14862 

14862 

L 

T S 

railKa 
P-pbl 8038. OT8epcrHe noA Wn•<l> 

Tpy6KM 6om Kopn. 
CTaTH~. 

Harp}'3Ka 
Co, Krc D L F T 8CD-E W H X Y Z S 

12669 62 102 104 18 

7134 58 65 92 16 

8855 60 72 94 16 

10603 

7438 

14138 

9841 

15674 

15674 

62 86 96 16 

62 70 96 16 

65 102 106 18 

65 82 106 18 

64 108 112 18 

74 135 110 18 

7069 65 123 106 18 

7069 65 146 106 18 

4159 65 133 106 18 

11161 70 74 112 18 

15905 70 104 112 18 

19799 

5382 

8072 

11149 

16723 

13409 

20114 

74 123 122 22 

70 63 104 16 

70 73 104 16 

72 75 106 16 

72 93 106 16 

75 B8 116 18 

75 112 116 18 

17670 78 104 119 18 

26505 78 134 119 18 

12481 78 84 119 18 

82 

72 

76 

78 

78 

85 

85 

B8 
90 

85 

85 

85 

90 

90 

97 

86 

86 

88 

88 
95 

95 

98 

98 

98 

11047 82 87 130 22 105 

22094 82 123 130 22 105 

15380 82 99 130 22 105 

6499 82 135 130 22 105 

6499 82 162 130 22 105 

13661 84 84 125 18 103 

24390 88 123 136 22 110 

49 40 11 17.5 11 15 

46 34 9 14 8.5 15 

47 36 9 14 8.5 15 

48 38 9 14 8.5 15 

48 38 9 14 8.5 15 

52 

52 

53 

52 

42 

42 

42 

49 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

15 

15 

30 

30 

52 42 11 17.5 11 15 

52 42 11 17.5 11 15 

52 42 11 17.5 11 15 

58 48 11 17.5 11 15 

58 48 11 17.5 11 15 

60 49 13 20 13 20 

56 

56 

57 

57 

40 

40 

43 

43 

9 

9 

9 

9 

14 8.5 

14 8.5 

14 8.5 

14 8.5 

15 

15 

15 

15 

58 45 11 17.5 11 15 

58 45 11 17.5 11 15 

62 48 11 17.5 11 15 

62 48 11 17.5 11 15 

62 48 11 17.5 11 15 

64 52 13 20 13 20 

64 52 13 20 13 20 

64 52 13 20 13 20 

64 52 13 20 13 20 

64 52 13 20 13 20 

68 54 11 17.5 11 20 

70 56 13 20 13 20 

52439 100 175 132 28 115 74 71 9 14 8.5 30 

10129 

15193 

22371 

33556 

28062 

46009 

46009 

87 76 129 18 

87 92 129 18 

90 107 132 20 

90 137 132 20 

94 124 142 22 

1 00 153 1 50 22 

100 176 150 22 

107 

107 

110 

110 

117 

123 

123 

70 50 11 17.5 11 20 

70 50 11 17.5 11 20 

74 

74 

76 

78 

78 

53 

53 

57 

62 

62 

11 17.5 11 

11 17.5 11 

13 

13 

13 

20 

20 

20 

13 

13 

13 

20 

20 

20 

20 

20 

noMaTKa: )i(iicTKOCTb paCC'lHTaHa Ta0p8TH'l8CKH H3 AOnyl!.\BHHR, 'lTO OCaBaR Harpy3Ka COCTaBnRaT 30% OT AHHaMH'lBCKO~ H B CHCTaMe HaT 

H8TRra. 



000 TMn 

A HaM. 
PCD RD 

War wapHKa 

1/BPT 
OTB. no,q CMa3. 

ci»MTTMHr 

Kon-8o )l(ecrKocrb AHHaMH~. 
o6. Ha Krc/MKM Harpy3Ka 
Kpyr H K 1x10' o6 
Kpyro8 C, Krc 

CrarH~. 

Harpy3Ka 

Co, Krc 

T S 

D L 

L 

F 

P-pbl 

8038. 

rpy6KH 

T 8CD-E W H 

HIWIN. 41 599TE15-081 ORUS 

Dr8epcrHe noA Wn•<l> 
6om KDpn. 

X Y Z 5 

63-2083 

70-1082 

70-1083 

70-1282 

70-1283 

80-1082 

80-1083 

80-1282 

80-1283 

80-1682 

80-1683 

80-2082 

80-2083 

100-1282 

100-1283 

100-1682 

100-1683 

100-2082 

100-2083 

63 20 12.700 66 53.16 2.5x3 210 

115 

170 

120 

170 

126 

186 

130 

192 

171 

252 

171 

252 

156 

229 

200 

305 

200 

305 

30715 90887 117 244 157 32 137 82 70 11 17.5 11 30 

10 

70 

12 

10 

12 

80 

16 

20 

12 

100 16 

20 

6.350 

7.938 

6.350 

7.938 

9.525 

7.938 

9.525 

71.4 64.91 2.5x2 

71.4 64.91 2.5x3 

71.8 63.688 2.5x2 

71.8 63.688 2.5x3 

81.4 74.91 2.5x2 

81.4 74.91 2.5x3 

81.8 73.688 2.5x2 

81.8 73.688 2.5x3 

82.2 72.466 2.5x2 

82.2 72.466 2.5x3 

82.2 72.466 2.5x2 

82.2 72.466 2.5x3 

101.8 93.688 

101.8 93.688 

102.2 92.466 

102.2 92.466 

102.2 92.466 

102.2 92.466 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

6843 

9688 

9382 

13296 

7202 

10207 

9797 

13884 

16485 

23363 

16485 

23363 

10761 

15251 

18123 

25684 

18123 

25684 

25011 

37516 

31275 

46912 

28538 

42807 

35422 

53132 

58851 

88276 

58851 

88276 

44586 

66894 

74425 

111637 

74425 

111637 

104 109 152 20 

104 139 152 20 

11 0 125 159 22 

110 159 159 22 

115 1 09 163 22 

115 139 163 22 

120 125 169 22 

120 1 59 169 22 

125 1 56 190 28 

125 204 190 28 

125 185 190 28 

125 245 190 28 

145 132 209 28 

145 168 209 28 

1 50 162 228 32 

150 212 228 32 

150 190 228 32 

150 250 228 32 

128 

128 

133 

133 

137 

137 

143 

143 

154 

154 

154 

154 

173 

173 

185 

185 

185 

185 

80 56 13 20 13 20 

80 56 13 20 13 20 

82 58 13 20 13 20 

82 58 13 20 13 20 

90 64 13 20 13 20 

90 64 13 20 13 20 

92 67 13 20 13 25 

92 67 13 20 13 25 

94 70 18 26 17.5 25 

94 70 18 26 17.5 25 

94 70 18 26 17.5 25 

94 70 18 26 17.5 25 

112 76 

112 76 

114 80 

114 80 

114 80 

114 80 

18 

18 

22 

22 

22 

22 

26 17.5 25 

26 17.5 25 

32 21.5 30 

32 21.5 30 

32 21.5 30 

32 21.5 30 

noMeTKa: )i(ecTKOCTb paCC4HTaHa TeopeTH4eCKH H3 AOnyw,eHHSI, 4TO OCeBaSI Harpy3Ka COCTaBilSieT 30% OT AHHaMH4eCKOi1 H B CHCTeMe HeT 

HaTSira. 



42 H1W1N. 
S99TE15-081 ORUS 

GOO TMn 

12-481 

12-4C1 

12-581 

14-581 

15-10A1 

15-20A1 

16-481 

16-581 

16-582 

16-5C1 

20-581 

20-582 

20-681 

20-6C1 

25-482 

25-582 

25-5C1 

25-681 

25-682 

25-6C1 

25-1081 

25-1082 

25-1281 

28-581 

28-582 

28-6A2 

28-1282 

28-1681 

32-582 

32-5C1 

32-682 

32-6C1 

32-882 

32-8C1 

32-1082 

32-10C1 

32-12A2 

32-1282 

30" 

t-
30" 

Pa3Mep Kon-eo 
A~aM. 

PCD RD 
War wap~Ka 

o6. Ha 
Kpyr~ 

Kpyroe 

12 

14 

15 

16 

20 

25 

28 

32 

12.25 9. 792 2.5x1 
4 

2.381 12.25 9.792 3.5x1 

12.25 9.792 2.5x1 

14.6 11.324 2.5x1 

10 3.175 15.6 12.324 1.5x1 

20 15.6 12.324 1.5x1 

4 2.381 16.25 13.792 2.5x1 

16.6 13.324 2.5x1 

16.6 13.324 2.5x2 

3.175 16.6 13.324 3.5x1 

20.6 17.324 2.5x1 

20.6 17.324 2.5x2 

6 3.969 
20.8 16.744 2.5x1 

20.8 16.744 3.5x1 

4 2.381 25.25 22.792 2.5x2 

3.175 
25.6 22.324 2.5x2 

25.6 22.324 3.5x1 

25.8 21.744 2.5x1 

6 3.969 25.8 21.744 2.5x2 

10 4.763 

12 3.969 

25.8 21.744 3.5x1 

26 21.132 

26 21.132 

25.8 21.744 

2.5x1 

2.5x2 

2.5x1 

28.6 25.324 2.5x1 

3.175 28.6 25.324 2.5x2 

6 

12 

16 

5 

6 

4.763 

3.175 

3.969 

8 4.763 

10 

6.350 

12 

28.6 25.324 1.5x2 

29 24.132 2.5x2 

29 24.132 2.5x1 

32.6 29.324 2.5x2 

32.6 29.324 3.5x1 

32.8 28.744 2.5x2 

32.8 28.744 3.5x1 

33 28.132 2.5x2 

33 28.132 3.5x1 

33.4 

33.4 

33.4 

33.4 

26.91 

26.91 

26.91 

26.91 

2.5x2 

3.5x1 

1.5x2 

2.5x2 

T<12M6x1P 

Tl!:121/8PT 
OTB. no,q CMa3. 

ciJ~TTMHr 

)i(eCTKOCTb 

KrC/MKM 
K 

8 
9 

8 
10 

9 

9 
14 

16 

33 

22 

19 

39 

20 

28 

38 

46 

35 

24 

48 

35 

25 

46 

24 

26 

50 

29 

51 

25 

55 

39 

56 

39 

59 

41 

60 

44 
37 

59 

A~HaM~~­

Harpy3Ka 
1x10' o6 

C, Krc 

383 

511 

383 

710 

474 

474 

439 

763 

1385 

1013 

837 

1519 

1137 

1512 

976 

1704 

1252 

1255 

2308 

1690 

1592 

2888 

1271 

984 

1785 

1150 

3060 

1686 

1886 

1388 

2556 

1888 

3284 

2428 

4810 

3519 

3051 

4810 

CraT~~­

Harpy3Ka 
Co, Krc 

638 

893 

638 

1216 

781 

781 

870 

1400 

2799 

1946 

1733 

3465 

2187 

3041 

2776 

4417 

3085 

2735 

5523 

3844 

3237 

6472 
2761 

2466 

4932 

2960 

7299 
3649 

5666 

3967 

7020 

4936 

8453 

5948 

11199 

7785 

6612 

11199 

L 

T S 

D L F T 8CD-E 

30 38 50 10 

30 44 50 10 

30 40 50 10 

34 40 57 11 

34 48 57 11 

34 62 58 12 

34 38 57 11 

40 

40 

40 

45 

60 

50 

64 

64 

64 

12 

12 

12 

44 45 68 12 

44 

48 

48 

60 

48 

66 

68 

72 
72 

12 

12 

12 

46 48 69 11 

50 

50 

60 

50 

74 

74 

12 

12 

53 44 76 11 

56 68 82 12 

56 55 82 12 

60 

58 

53 

65 

97 

60 

86 

85 

78 

16 

15 

11 

55 45 85 12 

55 60 85 12 

55 55 85 12 

60 

62 

58 

58 

62 

62 

110 

84 

60 

50 

68 

55 

86 

89 

84 

84 

88 

88 

12 

12 

12 

12 

12 

12 

66 86 100 16 

66 70 100 16 

74 

74 

74 

74 

98 108 

78 108 

97 108 

110 108 

16 

16 

18 

18 

40 

40 

40 

45 

45 

45 

45 

51 

51 

51 

55 

55 

59 

59 

57 

62 

62 

64 

69 

69 

73 

71 

64 

69 

69 

69 

73 

75 

71 

71 

75 

75 

82 

82 

90 

90 

90 

90 

DTBepcr~e noA Wn•<P 
6om Kopn. 

X y 

4.5 8 

4.5 8 

4.5 8 

z 5 

4 12 

4 12 

4 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 9.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

9 14 8.5 15 

9 14 8.5 15 

9 

9 
9 
9 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

noMeTKa: )i(ecTKOCTb paCC4~TaHa TeopeT~4eCK~ ~3 AOnyl!.\eH~R, 4TO OCeBaR Harpy3Ka COCTaBnReT 30% OT A~HaM~4eCKOi'i ~ 8 C~CTeMe HeT 

HaTRra. 



000 TMn 

32-16A2 

32-1681 

32-1682 

32-20A2 

32-2081 

36-681 

36-682 

36-1082 

36-1282 

36-16C1 

40-582 

40-682 

40-882 

40-8C1 

40-1082 

40-10C1 

40-1281 

40-1282 

40-16A2 

40-1681 

45-1081 

45-1082 

45-1282 

50-5A2 

50-5A3 

50-682 

50-6C2 

50-683 

50-882 

50-883 

50-1082 

50-1083 

50-10C1 

50-1281 

50-1282 

50-12C1 

50-30A2 

30" 

t-
30" 

Pa3Mep 

PCD RD 

T<12 M6x1P 

Tl!:121/8PT 
OTB. no,q CM83. 

<jU1TTMHr 

Ko11-eo )l(ecrKocrb A~HaN~~-
o6. Ha Krc/MKM HarpYJKa 

War wap~Ka Kpyr ~ K 1x106 o6 

32 

36 

40 

45 

50 

KpyroB C, Krc 

33.4 26.91 1.5x2 36 3035 

16 

20 

6 

10 

33.4 26.91 2.5x1 

6.350 33.4 26.91 2.5x2 

33.4 26.91 1.5x2 

33.4 26.91 2.5x1 

3.969 
36.8 32.744 2.5x1 

36.8 32.744 2.5x2 

37.4 30.91 2.5x2 

12 6.350 37.4 30.91 2.5x2 

16 

6 

8 

10 

12 

16 

10 

12 

5 

6 

8 

37.4 30.91 3.5x1 

3.175 40.6 37.324 2.5x2 

3.969 

4.763 

6.350 

7.144 

6.350 

7.938 

3.175 

40.8 36.744 2.5x2 

41 36.132 2.5x2 

41 36.132 3.5x1 

41.4 34.91 

41.4 34.91 

2.5x2 

3.5x1 

41.6 34.299 2.5x1 

41.6 34.299 2.5x2 

41.6 34.299 1.5x2 

41.6 34.299 2.5x1 

46.4 

46.4 

39.91 

39.91 

2.5x1 

2.5x2 

46.8 38.688 2.5x2 

50.6 47.324 1.5x2 

50.6 47.324 1.5x3 

50.8 46.744 2.5x2 

3.969 50.8 46.744 3.5x2 

50.8 46.744 2.5x3 

4.763 
51 46.132 2.5x2 

51 46.132 2.5x3 

51.4 44.91 2.5x2 

10 6.350 51.4 44.91 2.5x3 

51.4 44.91 3.5x1 

51.8 43.688 2.5x1 

12 7.938 51.8 43.688 2.5x2 

51.8 43.688 3.5x1 

30 6.350 51.4 44.91 1.5x2 

30 

59 

37 

30 

35 

60 

68 

65 

46 

66 

69 

70 

49 

74 

51 

36 

72 

42 

37 

45 

79 

81 

48 

73 

81 

109 

119 

84 

124 

87 

129 

60 

46 

90 

63 

52 

2650 

4810 

3035 

2650 

1486 

2696 

5105 

5105 

3736 

2071 

2817 

3634 

2679 

5370 

3932 

3425 

6217 

4007 

3425 

3116 

5655 

7627 

1447 

2051 

3093 

4131 

4384 

4004 

5674 

5923 

8394 

4393 

4420 

8022 

5875 

3834 

L 

T S 

z 

t- +.--~ ~ f-:J=-
~~~+---------~ 
111--+-'-------, 

-- lr-.~------.----Y 

d= 

CraT~~­

Harpy3Ka 
Co, Krc 

0F 0Dg6 

D L F T 8CD-E 

HIWIN. 43 599TE15-081 ORUS 

t-J 

DTBepcr~e noA Wn"cp 
6om KOpn. 

X Y Z S 

6555 

5599 

74 99 108 16 90 9 14 8.5 15 

11199 

6555 

5599 

3969 

7937 

12669 

12668 

8813 

7134 

8855 

10603 

7438 

14138 

9841 

7837 

15674 

9405 

7837 

7953 

15905 

19799 

5382 

8072 

11149 

15608 

16723 

13409 

20114 

17670 

26505 

12481 

11047 

22094 

15380 

10658 

74 94 108 16 

74 130 108 16 

74 120 108 16 

74 98 108 16 

65 

65 

50 100 

68 100 

12 

12 

75 102 125 18 

75 110 125 18 

80 105 120 18 

68 65 102 16 

70 

74 

74 

72 104 16 

86 108 16 

70 108 16 

84 102 125 18 

84 82 125 18 

86 81 128 18 

86 117 128 18 

86 118 128 18 

86 102 128 18 

88 
88 

74 132 

104 132 

18 

18 

96 123 142 22 

80 63 114 16 

80 73 114 16 

84 75 118 16 

84 80 118 15 

84 93 118 16 

87 88 128 18 

87 112 128 18 

94 104 135 18 

94 134 135 18 

94 84 135 18 

102 87 150 22 

102 123 150 22 

102 99 150 22 

94 160 135 18 

90 

90 

90 

90 

82 

82 

98 

98 

9 14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

6.6 11 6.5 12 

6.6 11 6.5 12 

11 17.5 11 15 

11 17.5 11 15 

100 11 17.5 11 15 

84 

86 

90 

90 

104 

104 

106 

106 

106 

106 

110 

110 

117 

96 

96 

100 

100 

100 

107 

107 

114 

9 14 8.5 15 

9 

9 

9 

14 8.5 15 

14 8.5 15 

14 8.5 15 

11 17.5 11 15 

11 17.5 11 15 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 

11 17.5 11 

15 

15 

13 20 13 20 

9 14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

11 17.5 11 15 

11 17.5 11 15 

11 17.5 11 15 

114 11 17.5 11 15 

114 11 17.5 11 15 

125 

125 

125 

13 20 13 20 

13 20 13 20 

13 20 13 20 

114 11 17.5 11 15 

noMeTKa: )i(ecTKOCTb paCC4~TaHa TeopeT~4eCK~ ~3 AOnyl!.\eH~SI, 4TO OCeBaSI Harpy3Ka COCTaBJ1SieT 30% OT A~HaM~4eCKO~ ~ 8 C~CTeMe HeT 

HaTRra. 



44 H1W1N. 
S99TE15-081 ORUS 

000 TMn 

55-1082 

55-10C1 

55-1282 

60-1282 

63-8A2 

63-8A3 

63-1082 

63-1083 

63-1282 

63-1682 

63-2082 

70-1082 

70-1083 

70-1282 

70-1283 

80-1082 

80-1083 

80-1282 

80-1283 

80-1682 

80-1683 

80-2082 

80-2083 

100-1282 

100-1283 

100-1682 

100-1683 

100-2082 

100-2083 

30" 

t-
30" 

PaJMep 

HoMHH. 
AHaMeTp 

55 

60 

63 

70 

80 

100 

A HaM. 

War wapHKa 

10 6.350 

12 7.938 

8 4.763 

10 

12 

16 

20 

10 

12 

10 

12 

16 

20 

12 

16 

6.350 

7.938 

9.525 

6.350 

7.938 

6.350 

7.938 

9.525 

7.938 

T<12M6x1P 

Tl!:12 1/BPT 
OTB. nOA CMa3. 

cj)MTTMHr 

Kon-ao AHHaMH~. 

6 
)i(eCTKOCTb 

PCD RD 0 . Ha Krc/MKt-4 Harpy3Ka 
Kpyr K 1x10'o6 

H Kpyroa C, Krc 

56.4 49.91 2.5x2 

56.4 49.91 3.5x1 

56.8 48.688 2.5x2 

61.8 53.688 2.5x2 

64 

64 

64.4 

64.4 

59.132 1.5x2 

59.132 1.5x3 

57.91 

57.91 

64.8 56.688 

65.2 55.466 

65.2 55.466 

71.4 64.91 

71.4 64.91 

71.8 63.688 

71.8 63.688 

81.4 

81.4 

74.91 

74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

101.8 93.688 

101.8 93.688 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x2 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

6071 

4562 

8392 

8742 

2826 

4004 

6533 

9528 

8943 

14862 

14862 

6843 

9698 

9382 

13296 

7202 

10207 

9797 

13844 

16485 

23363 

16485 

23363 

10761 

15251 

L 

T S 

z 

t- +.--~ ~ f--+--
__ ,--11<--H--------,< 

lll-----+-L------, 

CTaTH~. 

HarpyJKa 
Co, Krc 

19592 

13661 

24390 

26685 

10129 

15193 

22371 

33556 

28062 

46009 

46009 

25011 

37516 

31275 

46912 

28538 

42807 

35422 

53132 

58851 

88276 

58851 

88276 

44596 

66894 

0F 0Dg6 

D L F 

102 103 144 

100 84 140 

105 123 154 

112 135 154 

T 8CD-E 

18 

18 

22 

18 

104 76 146 18 

104 92 146 18 

110 

110 

107 152 

137 152 

118 124 166 

124 153 172 

124 176 172 

124 109 170 

124 139 170 

130 125 178 

130 159 178 

130 109 178 

130 139 178 

136 125 185 

136 159 185 

145 156 210 

145 204 210 

145 185 210 

145 245 210 

160 

160 

132 

168 

224 

224 

20 

20 

22 

22 

22 

20 

20 

22 

22 

22 

22 

22 

22 

28 

28 

28 

28 

24 

24 

102.2 92.466 2.5x2 18123 77425 170 162 248 32 

102.2 92.466 2.5x3 25684 111637 170 212 248 32 
9

"
525 

102.2 92.466 2.5x2 

93 

66 

95 

101 

54 

80 

104 

154 

109 

141 

141 

115 

170 

120 

170 

126 

186 

130 

192 

171 

252 

171 

252 

156 

229 

200 

305 

200 

305 

18123 74425 170 190 248 32 

122 

118 

127 

132 

124 

124 

130 

130 

141 

147 

147 

145 

145 

152 

152 

152 

152 

159 

159 

174 

174 

174 

174 

188 

188 

205 

205 

205 

205 
20 

102.2 92.466 2.5x3 25684 111637 170 250 248 32 

DTBepcrHe noA Wn•<l> 
6om Kopn. 

X y z s 

11 17.5 11 20 

20 

20 

20 

11 17.5 11 

13 20 13 

11 17.5 11 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

11 17.5 11 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

18 

18 

18 

18 

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

13 

13 

13 

13 

13 

13 

13 

13 

13 

20 13 20 

20 13 20 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

22 32 21.5 30 

22 32 21.5 30 

22 32 21.5 30 

22 32 21.5 30 

noMeTKa: )i(ecTKOCTb paCC4HT8Ha TeopeTH4eCKH H3 AOnyl!.\eHHR, 4TO OCeBaR Harpy3Ka COCT8BJ1ReT 30% OT AHH8MH4eCKOiii H B CHCTeMe HeT 

HaTRra. 



oao TMn 

16-581 

16-582 

16-5C1 

20-581 

20-582 

20-681 

20-6C1 

25-581 

25-582 

25-5C1 

25-682 

25-6C1 

25-1081 

28-581 

28-582 

28-6A2 

28-8A2 

28-1082 

32-581 

32-582 

32-5C1 

32-681 

32-682 

32-6C1 

32-881 

32-882 

32-8C1 

32-1081 

32-1082 

32-1 OC1 

32-12A2 

32-1281 

32-16A2 

36-681 

36-682 

36-1082 

PaJMep 

PCD RD 

1/SPT 
OTB. no,q CM83 • 

• MTTMHr 

Kon-ao A~HaM~~-

6 
)l(eCTKOCTb 

0 . Ha Krc/MKM Harpy-3Ka 

HoM~H. 

A~aMerp 
War 

Kpyr M K 1x106 o6 
Kpyroa C, Krc 

16.6 13.324 2.5x1 

16 16.6 13.324 2.5x2 

20 

25 

28 

32 

36 

6 

6 

3.175 16.6 13.324 3.5x1 

3.969 

20.6 17.324 2.5x1 

20.6 17.324 

20.8 16.744 

20.8 16.744 

2.5x2 

2.5x1 

3.5x1 

25.6 22.324 2.5x1 

3.175 25.6 22.324 2.5x2 

3.969 

25.6 22.324 

25.8 21.744 

25.8 21.744 

3.5x1 

2.5x2 

3.5x1 

10 4.763 26 21.132 2.5x1 

6 
8 
10 

28.6 25.324 2.5x1 

3.175 28.6 25.324 2.5x2 

4.763 

28.6 25.324 1.5x2 

29 

29 

24.132 1.5x2 

24.132 2.5x2 

32.6 29.324 2.5x1 

3.175 32.6 29.324 2.5x2 

32.6 29.324 3.5x1 

32.8 28.744 2.5x1 

6 3.969 32.8 28.744 2.5x2 

32.8 28.744 3.5x1 

33 28.132 2.5x1 

8 4.763 33 28.132 2.5x2 

10 

12 

16 

6 

6.350 

3.969 

33 28.132 3.5x1 

33.4 26.91 2.5x1 

33.4 26.91 2.5x2 

33.4 26.91 3.5x1 

33.4 

33.4 

26.91 

26.91 

1.5x2 

2.5x1 

33.4 26.91 1.5x2 

36.8 32.744 

36.8 32.744 

2.5x1 

2.5x2 

10 6.350 37.4 30.91 2.5x2 

32 

65 

46 

38 

76 

40 

55 

46 

90 

68 

94 

66 
48 

51 

98 

59 

62 

102 

55 

109 

76 

57 

112 

78 

58 

115 

82 

58 

118 

86 

72 

62 

72 

62 

121 

132 

763 

1385 

1013 

837 

1519 

1139 

1512 

939 

1704 

1252 

2308 
1690 

1592 

984 

1785 

1150 

1960 

3060 

1039 

1886 

1388 

1409 

2556 

1888 

1810 

3284 

2428 

2651 

4810 

3519 

3035 

2650 

3035 

1486 

2696 

5105 

T S 

CTaT~~­

Harpy3Ka 
Co, Krc 

1400 

2799 

1946 

1733 

3465 

2187 

3041 

2209 

4417 

3085 

5523 

3844 

3237 

2466 

4932 

2960 

4348 

7299 

2833 

5666 

3967 

3510 

7020 

4936 

4227 

8453 

5948 

5600 

11199 

7785 

6555 

5599 

6555 

3969 

7937 

12669 

L±1.5 

P-pbl 

BOJB. 

Tpy6KM 

HIWIN. 45 599TE15-081 ORUS 

0Taepcr~e noA Wn•~ 
6o.rrr KOpn. 

D L F T 8CD-E W H X Y Z 5 

31 80 54 12 

31 110 54 12 

31 90 54 12 

35 80 58 12 

35 

36 

36 

110 58 

92 60 

104 60 

12 

12 

12 

40 80 64 12 

40 110 64 12 

40 

42 

42 

90 64 

128 68 

104 68 

12 

12 

12 

45 122 72 16 

44 80 70 12 

44 110 70 12 

44 110 70 12 

50 110 75 

54 177 94 

12 

15 

50 80 76 12 

50 110 76 12 

50 90 76 12 

52 92 78 12 

52 128 78 12 

52 104 78 12 

54 110 88 16 

54 158 88 16 

54 126 88 16 

57 122 91 16 

57 182 91 16 

57 142 91 16 

62 

62 

180 108 

138 108 

16 

16 

62 180 108 16 

55 

55 

92 

128 

82 

82 

12 

12 

62 184 104 18 

41 

41 

41 

24 22 5.5 9.5 5.5 24 

24 22 5.5 9.5 5.5 24 

24 22 5.5 9.5 5.5 24 

46 27 25 5.5 9.5 5.5 24 

46 

47 

47 

27 25 5.5 9.5 5.5 24 

28 27 5.5 9.5 5.5 24 

28 27 5.5 9.5 5.5 24 

52 31 26 5.5 9.5 5.5 24 

52 31 26 5.5 9.5 5.5 24 

52 

55 

55 

31 26 5.5 9.5 5.5 24 

32 28 6.6 11 6.5 24 

32 28 6.6 11 6.5 24 

58 34 29 6.6 11 6.5 24 

56 34 28 6.6 11 6.5 24 

56 34 28 6.6 11 6.5 24 

56 34 28 6.6 11 6.5 24 

61 

74 

38 32 6.6 11 6.5 15 

37 32 9 14 8.5 30 

63 38 30 6.6 11 6.5 24 

63 38 30 6.6 11 6.5 24 

63 38 30 6.6 11 6.5 24 

65 39 32 6.6 11 6.5 24 

65 39 32 6.6 11 6.5 24 

65 39 32 6.6 11 6.5 24 

70 40 33 9 14 8.5 30 

70 40 33 9 14 8.5 30 

70 40 33 9 14 8.5 30 

73 44 37 9 14 8.5 30 

73 44 37 9 14 8.5 30 

73 44 37 9 14 8.5 30 

86 

86 

44 38 

44 38 

9 

9 

14 8.5 15 

14 8.5 20 

86 44 38 9 14 8.5 20 

68 

68 

42 32 6.6 11 6.5 24 

42 32 6.6 11 6.5 24 

82 49 40 11 17.5 11 30 

noMeTKa: )i(ikTKOCTb paCC4111TaHa TeopeTI/I4eCKiillil3 AOnyl!.\eHIIISI, 4TO HaTRr COCTaBJlSieT 10% OT A111HaMI/I4eCKOi'i Harpy3Kiil. 



46 H1W1N. 
S99TE15-081 ORUS 

000 TMn 

T~n 

40-581 

40-582 

40-682 

40-881 

40-882 

40-8C1 

40-1081 

40-1082 

40-10C1 

40-12A2 

40-1281 

40-1282 

40-12C1 

40-16A2 

40-1681 

40-20A1 

45-1081 

45-1082 

45-1282 

50-5A2 

50-5A3 

50-582 

50-682 

50-683 

50-881 

50-882 

50-883 

50-1082 

50-1083 

50-10C1 

50-1282 

50-12C1 

55-10C1 

55-1282 

Pa3Mep 
A~aM. 

wap~Ka 
PCD RD 

1/8PT 

OTB. no,q CMa3. 

ciJ~TTMHr 

Kon-ao )l(ecrKocrb AMHaM~~-
o6. Ha Krc/MKM HarpY3Ka 

War 
Kpyr H K 1x10' o6 
Kpyroa C, Krc 

40 

45 

50 

55 

3.175 
40.6 37.324 

40.6 37.324 

2.5x1 

2.5x2 

6 3.969 40.8 36.744 2.5x2 

41 36.132 2.5x1 

8 4.763 41 36.132 2.5x2 

41 36.132 3.5x1 

41.4 34.91 

10 6.350 41.4 34.91 

2.5x1 

2.5x2 

3.5x1 

1.5x2 

41.4 34.91 

12 6.350 41.4 34.91 

12 
41.6 34.299 2.5x1 

41.6 34.299 2.5x2 

12 7.144 41.6 34.299 3.5x1 

16 

16 

20 

10 

41.6 34.299 1.5x2 

41.6 34.299 2.5x1 

41.4 34.91 

6.350 46.4 

46.4 

39.91 

39.91 

1.5x1 

2.5x1 

2.5x2 

12 7.938 46.8 38.688 2.5x2 

6 

50.6 47.324 1.5x2 

3.175 50.6 47.324 1.5x3 

3.969 

50.6 47.324 2.5x2 

50.8 46.744 

50.8 46.744 

2.5x2 

2.5x3 

51 46.132 2.5x1 

8 4.763 51 46.132 2.5x2 

51 46.132 2.5x3 

51.4 44.91 

10 6.350 51.4 44.91 

51.4 44.91 

12 7.938 
51.8 43.688 

51.8 43.688 

2.5x2 

2.5x3 

3.5x1 

2.5x2 

3.5x1 

10 6.350 56.4 49.91 3.5x1 

12 7.938 56.8 48.688 2.5x2 

65 

132 

136 

69 

137 

96 

72 

145 

102 

88 

70 

141 

103 

88 

118 

44 

76 

156 

162 

96 

143 

153 

161 

235 

81 

165 

244 

173 

255 

120 

178 

123 

132 

185 

1141 

2071 

2817 

2003 

3634 

2679 

2959 

5370 

3932 

3402 

3425 

6217 

3932 

4006 

3425 

1874 

3116 

5655 

7627 

1447 

2051 

2245 

3093 

4384 

2206 

4004 

5674 

5923 

8394 

4393 

8022 

5875 

4562 

8392 

T S 

ClaT~~­

HarpY3Ka 
Co, Krc 

3567 

7134 

8855 

5302 

10603 

7438 

7069 

14138 

9841 

8316 

7837 

15674 

9841 

9404 

7837 

4158 

7953 

15905 

19799 

5382 

8072 

8969 

11149 

16723 

6705 

13409 

20114 

17670 

26505 

12481 

22094 

15380 

13661 

24390 

L±1.5 

P-pbl 
B03B. 

Tpy6K~ 

Oraepcr~~ noA um'* 
6o11Tbl 100pn. 

D L F T 8CD-E W H X Y Z 5 

58 84 92 

58 114 92 

16 

16 

60 132 94 16 

62 110 96 16 

62 158 96 16 

62 126 96 16 

65 132 106 18 

65 192 106 18 

65 152 106 18 

65 160 106 18 

70 153 112 18 

70 225 112 18 

65 158 106 18 

75 209 117 18 

75 153 117 18 

65 152 106 18 

70 134 112 18 

70 194 112 18 

74 230 122 22 

70 107 104 16 

70 127 104 16 

70 116 104 16 

72 134 106 16 

72 170 106 16 

75 112 116 18 

75 160 116 18 

75 208 116 18 

78 194 119 18 

78 254 119 18 

78 154 119 18 

82 232 130 22 

82 184 130 22 

84 154 125 18 

88 232 136 22 

72 

72 

76 

78 

78 

78 

85 

85 

85 

84 

90 

90 

85 

95 

95 

85 

90 

90 

97 

86 

86 

86 

88 

88 

95 

95 

95 

98 

98 

98 

105 

105 

46 34 9 

46 34 9 

14 8.5 30 

14 8.5 30 

47 36 9 14 8.5 30 

48 38 9 14 8.5 30 

48 38 9 14 8.5 30 

48 38 9 14 8.5 30 

52 42 11 17.5 11 30 

52 42 11 17.5 11 30 

52 42 11 17.5 11 30 

52 42 11 17.5 11 20 

55 43 11 17.5 11 40 

55 43 11 17.5 11 40 

52 42 11 17.5 11 30 

53 43 11 17.5 11 40 

53 43 11 17.5 11 40 

52 42 11 17.5 11 30 

58 48 11 17.5 11 30 

58 48 11 17.5 11 30 

60 49 13 20 13 40 

56 40 9 14 8.5 30 

56 40 9 14 8.5 30 

56 40 9 14 8.5 30 

57 43 9 14 8.5 30 

57 43 9 14 8.5 30 

58 45 11 17.5 11 30 

58 45 11 17.5 11 30 

58 45 11 17.5 11 30 

62 48 11 17.5 11 30 

62 48 11 17.5 11 30 

62 48 11 17.5 11 30 

64 52 13 20 13 40 

64 52 13 20 13 40 

103 68 54 11 17.5 11 40 

110 70 56 13 20 13 40 

noMeTKa: )i(i:!cTKOCTb paCC'-IIo!TaHa TeopeTiol'-leCKiollol3 AOnyll.leHioiSI, '-ITO HaTSir COCTaBJlSieT 10% OT Ai'IHaMiol'-leCKO~ Harpy3Kiol. 



oao TMn 

1/BPT 
OTB. nOA CM83. 

cj)MTTMHr 

HIWIN. 47 599TE15-081 ORUS 

L±1.5 

T S 

Pa3Mep 
A~aM. 

wap~Ka 

Kon-ao )l(iicrKOCTb A~HaMM~. 
06. Ha Krc/MKM Harpy:3Ka 

Cnmt~. 

Harpy:3Ka 

Co, Krc 

rai1Ka 

P-pbl 

B03B. 
Oraepcr~ft noA Wn•~ 

6ombl KOpn. 

63-8A2 

63-8A3 

63-1082 

63-1083 

63-1282 

63-1682 

63-2082 

70-1082 

70-1083 

70-1282 

70-1283 

80-1082 

80-1083 

80-1282 

80-1283 

80-1682 

80-1683 

80-2082 

80-2083 

100-1282 

100-1283 

100-1682 

100-1683 

100-2082 

HoM~H. 

AHaMeTp 

63 

70 

80 

100 

PCD RD 
Kpyr M K 1x1 0' o6 
Kpyroa C, Krc War 

64 59.132 1.5x2 
8 4.763 

64 59.132 1.5x3 

107 

154 

206 

305 

214 

280 

280 

228 

334 

236 

336 

251 

368 

257 

380 

340 

498 

338 

498 

301 

452 

400 

595 

2826 

4004 

6533 

9258 

8943 

14862 

10 

12 

16 

20 

10 

12 

10 

12 

16 

20 

12 

16 

20 

6.350 

7.938 

9.525 

6.350 

7.938 

6.350 

7.938 

9.525 

64.4 

64.4 

57.91 

57.91 

64.8 56.688 

65.2 55.466 

65.2 55.466 

71.4 64.91 

71.4 64.91 

71.8 63.688 

71.8 63.688 

81.4 

81.4 

74.91 

74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

101.8 93.688 
7

"
938 

101.8 93.688 

102.2 92.466 

102.2 92.466 
9.525 

102.2 92.466 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x2 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 400 

14862 

6843 

9698 

9382 

13296 

7202 

10207 

9797 

13884 

16485 

23363 

16485 

23363 

10761 

15251 

18125 

25684 

18123 

Tpy6K~ 

D L F T 8CD-E W H X Y Z 5 

10129 87 142 129 18 107 70 50 11 17.5 11 40 

15193 87 171 129 18 107 70 50 11 17.5 11 40 

22371 

33556 

28062 

46009 

46009 

25011 

37516 

31275 

46912 

28538 

42807 

35422 

53132 

58851 

88276 

58851 

88276 

90 196 132 20 

90 256 132 20 

94 232 142 22 

100 296 150 22 

100 334 150 22 

104 196 152 20 

104 256 152 20 

11 0 232 1 59 22 

11 0 302 1 59 22 

115 200 163 22 

115 260 163 22 

120 232 169 22 

120 302 169 22 

125 302 190 28 

125 398 190 28 

125 345 190 28 

125 470 190 28 

44596 145 240 209 28 

66894 145 312 209 28 

74425 

111637 

74425 

150 308 228 32 

150 404 228 32 

150 350 228 32 

110 

110 

117 

123 

123 

128 

128 

133 

133 

137 

137 

143 

143 

154 

154 

154 

154 

74 56 11 17.5 11 

74 56 11 17.5 11 

30 

30 

76 57 13 20 13 40 

78 62 13 20 13 40 

78 62 13 20 13 40 

80 56 13 20 13 40 

80 56 13 20 13 40 

82 58 13 20 13 40 

82 58 13 20 13 40 

90 64 13 20 13 40 

90 64 13 20 13 40 

92 67 13 20 13 40 

92 67 13 20 13 40 

94 70 18 26 17.5 50 

94 70 18 26 17.5 50 

94 70 18 26 17.5 50 

94 70 18 26 17.5 50 

173 112 76 18 26 17.5 50 

173 112 76 18 26 17.5 50 

185 

185 

185 

114 80 

114 80 

114 80 

100-2083 102.2 92.466 2.5x3 595 25684 111637 150 475 228 32 185 114 80 

22 32 21.5 60 

22 32 21.5 60 

22 32 21.5 60 

22 32 21.5 60 
noMeTKa: )i(ecTKOCTb paCC4111TaHa TeopeTI/I4eCKiillil3 AOnyll!eHIIISI, 4TO HaTSir COCTaBJlSieT 10% OT A111HaMI/I4eCKOH Harpy3Kiil. 



48 H1W1N. 
S99TE15-081 ORUS 

16-582 

16-581 

16-5C1 

20-581 

20-582 

20-681 

20-6C1 

25-5A2 

25-581 

25-582 

25-5C1 

25-682 

25-6C1 

25-1081 

28-581 

28-582 

28-6A2 

28-682 

32-482 

32-581 

32-582 

32-5C1 

32-681 

32-682 

32-6C1 

32-8A2 

32-881 

32-882 

32-883 

32-8C1 

32-10A2 

32-1081 

32-1082 

32-10C1 

32-1281 

32-1282 

32-12C1 

TMn 

1/8PT 

OTB. no,q CMa3. 

ci»MTTMHr 

Pa3Mep Koll-Bo )l(ecrKocrb AHHaMH~. 
o6. Ha c/ Harpy3Ka 

HoMHH. War wapHKa 
AHaMeTp 

PCD RD Kpyr 11 Kr :KM 1 x1 0' o6 

KpyroB C, Krc 

16.6 13.324 2.5x2 

16 16.6 13.324 2.5x1 

20 

25 

28 

32 

3.175 16.6 13.324 3.5x1 

20.6 17.324 2.5x1 

20.6 17.324 2.5x2 

6 3.969 
20.8 16.744 2.5x1 

20.8 16.744 3.5x1 

25.6 22.324 1.5x2 

3.175 
25.6 22.324 2.5x1 

25.6 22.324 2.5x2 

25.6 22.324 3.5x1 

6 3.969 
25.8 21.744 2.5x2 

25.8 21.744 3.5x1 

10 4.763 26 21.132 2.5x1 

28.6 25.324 2.5x1 

28.6 25.324 2.5x2 

28.6 25.324 1.5x2 

28.6 25.324 2.5x2 

5 

3.175 

6 

4 2.381 32.25 29.792 2.5x2 

32.6 29.324 2.5x1 

3.175 32.6 29.324 2.5x2 

32.6 29.324 3.5x1 

32.8 28.744 2.5x1 

6 3.969 32.8 28.744 2.5x2 

32.8 28.744 3.5x1 

33 28.132 1.5x2 

33 28.132 2.5x1 

8 4.763 33 28.132 2.5x2 

10 

6.350 

12 

33 28.132 2.5x3 

33 28.132 3.5x1 

33.4 26.91 1.5x2 

33.4 

33.4 

33.4 

26.91 

26.91 

26.91 

2.5x1 

2.5x2 

3.5x1 

33.4 26.91 2.5x1 

33.4 26.91 2.5x2 

33.4 26.91 3.5x1 

65 

32 

46 

38 

76 

40 

55 

54 

46 

90 

68 

94 

66 

48 

51 

98 

59 

98 

91 

55 

109 

76 

57 

112 

78 

70 

58 

115 

168 

82 

72 

58 

118 

86 

62 

118 

84 

1385 

763 

1013 

837 

1519 

1139 

1512 

1092 

939 

1704 

1252 

2304 

1690 

1592 

984 

1785 

1150 

1776 

1071 

1039 

1886 

1388 

1409 

2556 

1888 

2082 

1810 

3284 

4653 

2428 

3051 

2651 

4810 

3519 

2602 

4810 

3518 

T S 

CTaTI1~. 

Harpy3Ka 
Co, Krc 

2799 

1400 

1946 

1733 

3465 

2187 

3041 

2622 

2209 

4417 

3085 

5524 

3844 

3237 

2466 

4932 

2960 

4980 

3582 

2833 

5666 

3967 

3510 

7020 

4936 

5151 

4227 

8453 

12678 

5948 

6612 

5600 

11199 

7785 

5510 

11199 

7784 

L± 1.5 

D L F T 8CD-E 

40 110 64 12 

40 80 64 12 

40 90 64 12 

44 80 68 12 

44 

48 

48 

110 

92 

104 

68 

72 

72 

12 

12 

12 

50 102 73 11 

50 

50 

50 

56 

56 

60 

55 

55 

55 

55 

80 

110 

90 

128 

104 

122 

80 

110 

110 

123 

74 

74 

74 

82 

82 

86 

85 

85 

85 

85 

54 93 81 

12 

12 

12 

12 

12 

16 

12 

12 

12 

12 

12 

58 80 B4 12 

58 110 84 12 

58 90 84 12 

62 92 88 12 

62 128 88 12 

62 104 88 12 

66 135 100 15 

66 110 100 16 

66 158 100 16 

74 205 108 16 

66 126 100 16 

74 167 108 15 

74 

74 

74 

122 108 

182 108 

142 108 

16 

16 

16 

74 153 108 18 

74 232 108 16 

74 166 108 16 

51 

51 

51 

55 

55 

59 

59 

61 

62 

62 

62 

69 

69 

73 

69 

69 

69 

69 

67 

71 

71 

71 

75 

75 

75 

82 

82 

82 

90 

82 

90 

90 

90 

90 

90 

90 

90 

DTBepcrHR noA 
60nTbl 

Wn•<l> 
Kopn. 

X y z s 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

5.5 

5.5 

5.5 

9.5 

9.5 

9.5 

5.5 

5.5 

5.5 

24 

24 

24 

5.5 9.5 5.5 24 

5.5 

5.5 

5.5 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

6.6 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9.5 

9.5 

9.5 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

5.5 

5.5 

5.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

6.5 24 

6.5 24 

6.5 24 

6.5 24 

6.5 24 

6.5 24 

11 6.5 24 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 

14 

14 

8.5 

8.5 

8.5 

30 

30 

30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

noMeTKa: )KikTKOCTb paCC"'HTaHa TeopeTH"'eCKH H3 AOnyl!.\eHHR, "'TO HaTRr COCTaBJlReT 10% OT AHHaMH4eCKO~ Harpy3KH. 



oeo TMn 

36-681 

36-682 

36-12A2 

36-1281 

36-1082 

36-1282 

36-8A2 

36-882 

40-581 

40-582 

40-682 

40-881 

40-882 

40-883 

40-8C1 

40-10A2 

40-1081 

40-1082 

40-10C1 

40-12A2 

40-1281 

40-1282 

40-12C1 

40-16A2 

40-1681 

40-1682 

45-1081 

45-1082 

45-1282 

45-1682 

50-5A2 

50-5A3 

50-682 

50-683 

50-881 

50-882 

50-883 

50-1081 

1/8PT 

OTB. no~ CMa3. 

<jU1TTMHr 

Pa3Mep Kon-ao AHHaMH~. 

6 
)l(ecTKOCTb 

AHaM. PCD 
HoMHH. War wapHKa 

AHaMeTp 

RD 0 . Ha KrC/MKM Harp)'3Ka 
Kpyr H K 1x10' o6 

36 

40 

45 

50 

Kpyro B C, Krc 

6 3.969 
36.8 32.744 

36.8 32.744 

2.5x1 

2.5x2 

4.763 37 32.132 1.5x2 

37.4 30.91 2.5x1 
12 

10 

12 

6.350 37.4 30.91 2.5x2 

8 4.763 

5 

6 

3.175 

3.969 

8 4.763 

10 

12 

16 

10 

12 

6.350 

7.144 

6.350 

7.938 

37.4 30.91 2.5x2 

37 32.132 1.5x2 

37 32.132 2.5x2 

40.6 37.324 

40.6 37.324 

40.8 36.744 

2.5x1 

2.5x2 

2.5x2 

41 36.132 2.5x1 

41 36.132 2.5x2 

41 36.132 2.5x3 

41 36.132 3.5x1 

41.4 34.91 1.5x2 

41.4 

41.4 

34.91 

34.91 

2.5x1 

2.5x2 

41.4 34.91 3.5x1 

41.6 34.299 1.5x2 

41.6 34.299 2.5x1 

41.6 34.299 2.5x2 

41.6 34.299 3.5x1 

41.6 34.299 1.5x2 

41.6 34.299 2.5x1 

41.6 34.299 2.5x2 

46.4 39.91 2.5x1 

46.4 39.91 2.5x2 

46.8 38.688 2.5x2 

16 7.144 46.6 39.299 2.5x2 

3.175 

6 3.969 

50.6 47.324 

50.6 47.324 

1.5x2 

1.5x3 

50.8 46.744 2.5x2 

50.8 46.744 2.5x3 

51 46.132 2.5x1 

8 4.763 51 46.132 2.5x2 

51 46.132 2.5x3 

10 6.350 51.4 44.91 2.5x1 

62 

121 

80 

67 

132 

130 

77 
126 

65 

132 

136 

69 

137 

200 

96 

87 

72 

145 

102 

88 

70 

141 

103 

83 

72 

143 

76 

156 

162 

158 

96 

143 

161 

235 

81 

165 

244 

88 

1486 

2696 

2557 

2812 

5105 

5105 

2217 

3489 

1141 

2071 

2817 

2003 

3634 

5150 

2679 

3418 

2959 

5370 

3932 

4006 

3425 

6217 

4637 

4007 

3425 

6216 

3111 

5655 

7627 

6636 

1447 

2051 

3093 

4384 

2206 

4004 

5674 

3245 

T S 

GraTH~. 

Harp)'3Ka 
Co, Krc 

3969 

7937 

6693 

6334 

12669 

12668 

5669 

9606 

3567 

7134 

8855 

5302 

10603 

15904 

7438 

8398 

7069 

14138 

9841 

9404 

7837 

15674 

11146 

9405 

7837 

15674 

7953 

15905 

19799 

17895 

5382 

8072 

11149 

16723 

6705 

13409 

20114 

8918 

L± 1.5 

D L F T 8CD-E 

65 

65 

92 100 

128 100 

12 

12 

70 155 108 15 

75 126 120 16 

75 184 120 18 

75 206 120 18 

70 135 108 15 

70 158 108 15 

68 

68 

70 

84 102 

114 102 

132 104 

16 

16 

16 

74 110 108 16 

74 158 108 16 

74 210 108 15 

74 126 108 16 

82 170 124 18 

84 
84 

132 125 

192 125 

18 

18 

84 152 125 18 

86 160 128 18 

86 

86 

86 

153 128 

225 128 

179 128 

18 

18 

18 

86 214 128 18 

86 182 128 18 

86 272 128 22 

88 

88 

96 

134 132 

194 132 

230 142 

18 

18 

22 

90 278 132 18 

80 

80 

84 

84 

87 

107 114 

127 114 

134 118 

170 118 

112 128 

16 

16 

16 

16 

18 

87 160 128 18 

87 208 128 18 

93 133 135 18 

82 

82 

90 

98 

98 

98 

90 

90 

84 

84 

86 

90 

90 

90 

90 

102 

104 

104 

104 

106 

106 

106 

106 

106 

106 

106 

110 

110 

117 

110 

96 

96 

100 

100 

107 

107 

107 

113 

X 

6.6 

6.6 

9 

11 

11 

11 

9 

9 

9 

9 

9 

9 

9 

9 

9 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

13 

11 

9 

9 

9 

9 

11 

11 

11 

11 
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y 

11 

11 

14 

17.5 

17.5 

z 

6.5 

6.5 

8.5 

11 

11 

17.5 11 

14 

14 

14 

14 

14 

14 

14 

14 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

14 8.5 

17.5 11 

17.5 

17.5 

11 

11 

17.5 11 

17.5 11 

17.5 

17.5 

17.5 

11 

11 

11 

17.5 11 

17.5 11 

17.5 11 

17.5 

17.5 

20 

11 

11 

13 

17.5 11 

14 

14 

14 

14 

17.5 

8.5 

8.5 

8.5 

8.5 

11 

17.5 11 

17.5 11 

17.5 11 

Wn•<l> 
KOpn. 

5 

24 

24 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

40 

40 

30 

40 

40 

30 

30 

30 

40 

30 

30 

30 

30 

30 

30 

30 

30 

30 

noMeTKa: )l(i:icTKOCTb paCC'IHTaHa TeopeTH'IeCKH H3 AOnyl!.\eHHS'I, 'ITO HaTS'Ir COCTaBJls:leT 10% OT AHHaMH'IeCKO~ Harpy3KH. 



50 H1W1N. 
S99TE15-081 ORUS 

TMn 

L± 1.5 

T S 

50-1082 

50-1083 

50-10C1 

50-1281 

50-1282 

50-12C1 

50-1682 

50-2081 

55-10C1 

55-1282 

63-8A2 

63-8A3 

63-1082 

63-1083 

63-1282 

63-1682 

63-2082 

70-1082 

70-1083 

70-1282 

70-1283 

70-2082 

80-1082 

80-1083 

80-1282 

80-1283 

80-1682 

80-1683 

80-2082 

80-2083 

100-1282 

100-1283 

100-1682 

100-1683 

100-2082 

100-2083 

Pa3Mep 

A~aM. PCD RD 

1/SPT 

OTB. no,q CMa3. 

ci»MTTMHr 

Kon-eo A~HaM~~-

6 
)l(eCTKOCTb 

0 . Ha Krc/MKM HarpY3Ka 
HoM~H. 

A~aMeTp 

War wap~Ka Kpyr K 1x106 o6 

50 

55 

63 

70 

80 

100 

~ Kpyroe C, Krc 

51.4 44.91 

10 6.350 51.4 44.91 

2.5x2 

2.5x3 

12 

16 

20 

51.4 44.91 3.5x1 

51.8 43.688 2.5x1 

51.8 43.688 2.5x2 

7.938 51.8 43.688 3.5x1 

51.8 43.688 2.5x2 

51.8 43.688 2.5x1 

10 6.350 56.4 49.91 3.5x1 

12 7.938 56.8 48.688 2.5x2 

8 

10 

12 

16 

20 

10 

12 

20 

10 

12 

16 

20 

12 

16 

20 

64 

64 

64.4 

64.4 

59.132 1.5x2 
4.763 

59.132 1.5x3 

6.350 

7.938 

9.525 

6.350 

7.938 

9.525 

6.350 

7.938 

9.525 

57.91 

57.91 

64.8 56.688 

65.2 55.466 

65.2 55.466 

71.4 64.91 

71.4 64.91 

71.8 63.688 

71.8 63.688 

72.2 62.466 

81.4 74.91 

81.4 74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x2 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

101.8 93.688 2.5x2 
7
"
938 

101.8 93.688 2.5x3 

102.2 92.466 

102.2 92.466 
9
"
525 

102.2 92.466 

102.2 92.466 

2.5x2 

2.5x3 

2.5x2 

2.5x3 

173 

255 

120 

90 

178 

123 

174 

90 

132 

185 

107 

154 

206 

305 

214 

280 

280 
228 

334 

236 

336 

300 

251 

368 

257 

380 

340 

498 

338 

498 

301 

452 

400 

595 

400 

595 

5923 

8394 

4393 

4367 

8022 

5875 

7918 

4367 

4562 

8392 

2826 

4004 

6533 

9258 

8943 

14862 

14862 

6843 

9698 

9382 

13296 

15644 

7202 

10207 

9797 

13884 

16485 

23363 

16485 

23363 

10761 

15251 

18123 

25684 

18123 

25684 

~~­
HarpY3Ka 
Co, Krc D L F T 8CD-E 

17670 

26505 

12481 

94 194 135 18 

94 254 135 18 

94 154 135 18 

10918 100 159 146 22 

22094 1 02 232 150 22 

15380 102 184 150 22 

21837 100 280 146 22 

10918 100 227 146 28 

13661 100 154 140 18 

24390 1 05 232 154 22 

10129 

15193 

22371 

33556 

28062 

46009 

46009 

25011 

37516 

31275 

46912 

51502 

28538 

42807 

35422 

53132 

58851 

88276 

58851 

88276 

44596 

66894 

74425 

111637 

74425 

111637 

104 142 146 18 

104 174 146 18 

110 196 152 20 

11 0 256 152 20 

118 232 166 

124 296 172 

124 334 172 

124 196 170 

124 256 170 

22 

22 
22 
20 

20 

130 232 178 22 

130 302 178 22 

130 325 186 28 

130 200 178 22 

130 260 178 22 

136 232 185 22 

136 302 185 22 

145 302 210 28 

145 398 210 28 

145 345 210 28 

145 470 210 28 

160 240 224 28 

160 312 224 28 

1 70 308 248 32 

1 70 404 248 32 

170 350 248 32 

170 475 248 32 

114 

114 

114 

122 

125 

125 

122 

122 

118 

127 

124 

124 

130 

130 

141 

147 

147 

145 

145 

152 

152 

158 

152 

152 

159 

159 

174 

174 

174 

174 

188 

188 

205 

205 

205 

205 

DTBepcr~~ noA 

60nTbl 

X y z 

11 17.5 11 

11 17.5 11 

11 17.5 11 

Wn•<!J 
Kopn. 

s 

30 

30 

30 

14 20 13 40 

13 20 13 40 

13 20 13 40 

14 20 13 40 

14 20 13 40 

11 17.5 11 40 

13 20 13 40 

11 17.5 11 40 

40 

30 

30 

40 

40 

40 

40 

40 

40 

40 

60 

40 

40 

40 

40 

50 

50 

50 

50 

11 17.5 11 

11 

11 

13 

13 

13 

13 

13 

13 

13 

18 

13 

13 

13 

13 

18 

18 

18 

18 

18 

18 

22 

22 

22 

22 

17.5 

17.5 

20 

20 

20 

20 

20 
20 

20 
26 
20 

20 
20 
20 

26 
26 
26 

26 

11 

11 
13 

13 

13 

13 

13 

13 

13 

17.5 

13 

13 

13 

13 

17.5 

17.5 

17.5 

17.5 

26 17.5 50 

26 17.5 50 

32 

32 

32 

32 

21.5 

21.5 

21.5 

21.5 

60 
60 
60 
60 

noMeTKa: )i(ikTKOCTb paCC41HaHa Teopen'l4eCK~ 1-13 AOnyll!eHI-1SI, LITO HaTSir COCTaBJlSieT 10% OT A1-1HaMI-14eCKO~ Harpy3KI-1. 



GOO TMn 

8-2.5T3 

14-2.54T3 

14-4T3 

16-2T3 

16-2.5T4 

16-5T3 

16-5T4 

16-6T4 

20-2T6 

20-2T4 

20-2.5T5 

20-2.54T6 

20-4T3 

20-5T3 

20-5T4 

20-6T3 

20-6T4 

20-10T3 

25-2T6 

25-2T4 

25-2T3 

25-2.5T5 

25-4T4 

25-5T3 

25-5T4 

25-5T5 

25-5T6 

25-6T3 

25-6T4 

25-10T3 

25-10T4 

PaJMep 

8 

14 

A~at-4. PCD RD 
War wap~Ka 

2.5 1.500 8.2 6.652 

2.54 

4 
2 

2.5 

2.000 

1.500 

14.2 12.136 

14.2 12.136 

16.2 14.652 

16.2 14.652 

16 16.6 13.324 

20 

25 

3.175 16.6 13.324 

6 16.6 13.324 

2 

2.5 

2.54 

4 

6 

10 

1.500 

2.000 

20.2 18.652 

20.2 18.652 

20.2 18.136 

20.2 18.136 

2.381 20.25 17.792 

3.175 
20.6 17.324 

20.6 17.324 

20.8 16.744 

3.969 20.8 16.744 

20.8 16.744 

25.2 23.652 

2 1.500 25.2 23.652 

25.2 23.652 

2.5 2.000 25.2 23.136 

4 2.381 25.25 22.792 

3.175 

3.969 

10 4.763 

25.6 22.324 

25.6 22.324 

25.6 22.324 

25.6 22.324 

25.8 21.744 

25.8 21.744 

26 21.132 

26 21.132 

T=S M3 
T=6 MS 
T.!:10 1/BPT 
OTB. no.q CMa3. 

~~TTMHr 

Kon-eo A~Hat-4~~-

6 
)l(eCTKOCTb 

0 . Ha Krc/MKt-4 HarpYJKa 
Kpyr ~ K 1x106 o6 
Kpyroe C, Krc 

3 

3 
3 
3 

4 
3 
4 

4 
6 
4 

6 
3 

3 
4 

3 

4 

3 
6 

4 

3 
5 

4 

3 
4 

6 
3 

4 
3 
4 

8 

12 

12 

14 

19 

11 

12 

21 

32 

36 

28 

33 
17 

20 

27 

20 

27 

20 

39 

27 

20 

34 

28 
28 

37 

40 

48 

28 

37 

25 

33 

170 

339 

339 

252 

358 

731 

936 

936 

518 

399 

637 

745 

509 

852 

1091 

1091 

1398 

1091 

560 

395 

309 

716 

747 

977 

1252 

1516 

1773 

1272 

1628 

1591 

2038 

CraT~~­

Harpy3Ka 

Co, Krc 

267 

655 

655 

593 

862 

1331 

1775 

1775 

1551 

1112 

1635 

1962 

1134 

1767 

2356 

2081 

2774 

2080 

1960 

1307 

980 

2117 

1989 

2314 

3085 

3856 

4627 

2762 

3682 

3236 

4315 

L 

raiiKa 

D L F T BCD-E 

18 28 35 

30 

26 

27 

27 

39 

33 
36 

44 

50 

48 

44 
44 

10.6 

6 
10 

10 

30 46 54 12 

30 52 54 12 

32 58 54 12 

32 

32 

36 

36 

52 

40 

51 

55 

52 

52 

59 

59 

10 

10 

12 

12 

36 40 59 10 

34 46 57 12 

34 53 57 12 

36 51 60 12 

36 61 60 12 

35 64 57 12 

36 50 55 10 

36 40 55 10 

36 35 55 10 

40 52 62 10 

40 53 64 12 

40 46 64 11 

40 

40 

51 

56 

64 

63 

11 

11 

40 65 63 11 

42 

42 

45 

45 

51 

61 

68 

80 

65 

65 

69 

69 

12 

12 

15 

15 

27 

40 

36 

34 

34 

41 

41 

42 

40 

40 

47 

47 

47 

45 

45 

48 

48 

45 

46 

46 

46 

51 

51 

51 

51 

51 

51 

53 

53 

55 
55 
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0TBepcr~~ nDA 
60nTbl 

X 

4.5 

5 
5.5 
4.5 

4.5 

y 

a 
7 
a 
8 

8 

z 

a 
5 
a 

4.5 

4.5 

Wn•<l> 
KOpn. 

s 

a 
a 
a 
a 
12 

5.5 9.5 5.5 12 

~5 ~5 ~5 12 

~5 ~5 ~5 12 

5.5 
5.5 

5.5 
5.5 

9.5 

9.5 

9.5 

9.5 

5.5 
5.5 

5.5 
5.5 

12 

12 

12 

12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

5.5 9.5 5.5 12 

6.6 11 6.5 12 

5.5 9.5 5.5 12 

~5 ~5 ~5 10 

5.5 

5.5 

9.5 

9.5 

5.5 

5.5 

10 

10 

5.5 9.5 5.5 1 a 
5.5 

5.5 
6.6 
6.6 

9.5 

9.5 

11 

11 

5.5 

5.5 
6.5 

6.5 

12 

12 

12 

12 

noMeTKa: )i(ecTKOCTb paCC4liiTaHa TeopeTl/14eCKlil 1113 AOnyl!.\eHliiSI, 4TO OCeBaSI Harpy3Ka COCTaBJlSieT 30% OT AliiHaMl/14eCKOHlil B CliiCTeMe HeT 

HaTSira. 



52 H1W1N. 
S99TE15-081 ORUS 

000 TMn 

32-5T3 

32-5T4 

32-5T6 

32-6T3 

32-6T4 

32-6T6 

32-8T3 

32-BT4 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-5.08T6 

40-6T4 

40-6T6 

40-8T4 

40-8T6 

40-10T3 

40-10T4 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-8T4 

50-8T6 

50-10T3 

50-1 OT4 

50-10T6 

50-12T3 

50-12T4 

50-20T4 

Pa3Mep 

32 

40 

50 

PCD RD 
War wapHKB 

32.6 29.324 

3.175 32.6 29.324 

32.6 29.324 

32.8 28.744 

6 3.969 32.8 28.744 

8 4.763 

10 6.350 

3.175 

32.8 28.744 

33 
33 

33.4 

33.4 

40.6 

40.6 

28.132 

28.132 

26.91 

26.91 

37.324 

37.324 

5.08 3.175 40.6 37.324 

6 3.969 

8 4.763 

10 6.350 

3.175 

6 3.969 

8 4.763 

40.8 36.744 

40.8 36.744 

41 36.132 

41 36.132 

41.4 34.91 

41.4 34.91 

50.6 47.324 

50.6 47.324 

50.8 46.744 

50.8 46.744 

51 46.132 

51 46.132 

51.4 44.91 

10 6.350 51.4 44.91 

12 7.938 

51.4 44.91 

51.8 43.688 

51.8 43.688 

20 9.525 52.2 42.466 

T=S M3 
T=6 MS 
Tl!:10 1/BPT 
OTB. nOA CM83. 

~MTTMHr 

Kon-ao AHHaMH~. 

6 
)l(eCTKOCTb 

0 . Ha Krc/MKt-4 Harp)'3Ka 
Kpyr M K 1x106 o6 
Kpyroa C, Krc 

3 
4 

6 

3 
4 

6 

3 
4 

3 

4 

4 

6 

6 

4 

6 

4 

6 

3 

4 

4 

6 

4 

6 

4 

6 

3 
4 

6 

3 
4 

4 

33 

42 

63 

33 
43 

65 

35 

47 

35 

48 

50 

74 

74 

50 

74 

52 

76 

40 

51 

62 

91 

62 

93 

62 

92 

50 

63 

94 

50 

63 

80 

1117 

1431 

2027 

1446 

1852 

2625 

1810 

2317 

2539 

3252 

1599 

2265 

2265 

2136 

3028 

2728 

3866 

2959 

3789 

1757 

2490 

2388 

3384 

2998 

4249 

3397 

4350 

6165 

4420 

5660 

9327 

CrarH~. 

Harp)'3Ka 
Co, Krc 

3081 

4108 

6162 

3620 

4826 

7239 

4227 

5635 

5327 

7102 

5280 

7919 

7919 

6420 

9630 

7596 

11394 

7069 

9426 

6745 

10117 

8250 

12375 

9578 

14367 

9256 

12341 

18511 

11047 

14730 

23955 

L 

0D~l 

OTaepCTHR noA Wn•~ 
6onTbl Kopn. 

D L F T BCD-E X Y Z 5 

44 48 46 74 12 

44 48 53 74 12 

44 48 66 74 12 

45 50 51 76 12 

45 50 61 76 12 

45 50 75 76 12 

47 

47 

51 

51 

51 

51 

52 

52 

56 

56 

54 

54 

63 

74 

72 

83 

53 

66 

78 

78 

82 

82 

80 

80 

16 

16 

16 

16 

16 

16 

53 56 65 90 15 

53 

53 

55 

55 

60 

60 

62 

62 

64 

64 

65 

65 

69 

56 

56 

60 

60 

65 

65 

65 

65 

68 

68 

70 

70 

74 

65 

79 

78 

99 
76 

87 

57 

70 

65 

79 

78 

99 
78 

88 
88 

92 

92 

96 

96 

96 

96 

100 

100 

102 

102 

114 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

18 

69 74 89 114 18 

69 74 112 114 18 

73 

73 

78 

78 

90 118 

103 118 

18 

18 

75 78 186 129 28 

60 

60 

60 

62 

62 

62 

64 

64 

68 

68 

66 

66 

72 

72 

72 

75 

75 

80 

80 

80 

80 

84 

84 

85 

85 

92 

92 

92 

96 

96 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 6.5 12 

6.6 11 

6.6 11 

6.6 11 

6.6 11 

6.6 11 

6.6 11 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

12 

12 

12 

12 

12 

12 

9 14 8.5 15 

9 
9 
9 

9 

9 

9 

9 

9 

9 

9 

14 8.5 

14 8.5 

15 

15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

14 8.5 15 

9 14 8.5 15 

9 14 8.5 15 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 20 

11 17.5 11 

11 17.5 11 

20 

20 

105 14 20 13 30 

noMeTKa: )i(ecTKOCTb paCC4HTaHa TeopeT~-t4eCKH 1-13 AOnyl!.\eHHR, 4TO OCeBaR Harpy3Ka COCTaBJlReT 30% OT AHHaM~-t4eCKOi'i H B CHCTeMe HeT 

HaTRra. 



000 TMn 

63-6T4 

63-6T6 

63-8T4 

63-8T6 

63-10T4 

63-10T6 

63-12T4 

63-12T6 

80-10T4 

80-10T6 

80-12T4 

80-12T6 

80-16T3 

80-16T4 

80-20T3 

80-20T4 

100-12T4 

100-12T6 

100-16T4 

100-16T6 

1 00-20T4 

63 

80 

100 

A~aM. 
PCD RD 

War wap~Ka 

6 

8 

10 

12 

10 

12 

16 

20 

12 

16 

20 

3.969 

4.763 

6.350 

7.938 

6.350 

7.938 

9.525 

63.8 59.744 

63.8 59.744 

64 59.132 

64 59.132 

64.4 57.91 

64.4 57.91 

64.8 56.688 

64.8 56.688 

81.4 

81.4 

74.91 

74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

101.8 93.688 
7
"
938 

101.8 93.688 

102.2 92.466 

9.525 102.2 92.466 

102.2 92.466 

T=S M3 
T=6 MS 
T:!:10 1/SPT 
OTB. nop. CMa3. 

cj)MTTMHr 

Kon-ao )l(ecrKocrb A~HaM~~-
o6. Ha Krc/M KM Harp)'3Ka 
Kpyr ~ K 1x10' o6 
Kpyroa C, Krc 

4 

6 
4 
6 

4 
6 
4 

6 
4 
6 

4 
6 
3 

4 
3 
4 

4 
6 
4 

6 
4 

75 

113 

77 

114 

79 

115 

78 

113 

96 

140 

97 

141 

95 

130 

95 

125 

105 

175 

107 

140 

155 

2614 

3704 

3395 

4812 

4860 

6887 

6479 

9182 

5559 

7879 

7430 

10530 

9663 

12375 

9663 

12375 

8306 

11772 

13569 

19230 

13569 

CTaT~~­

Harp)'3Ka 
Co, Krc 

10542 

15813 

12541 

18811 

15858 

23786 

19293 

28939 

21118 

31677 

25681 

38521 

31622 

42162 

31622 

42162 

33001 

49502 

53161 

79741 

53161 

L 

0D~l 

raHKa 

D L F T BCD-E 

78 

78 

79 

79 

82 

82 

86 

86 

99 

99 

80 

80 

82 

82 

88 

88 
92 

92 

66 

81 

119 

119 

80 122 

101 122 

91 134 

114 134 

105 138 

133 138 

105 91 152 

105 114 152 

103 110 109 170 

103 110 137 170 

108 115 118 174 

108 115 136 174 

108 115 138 174 

108 115 161 174 

18 

18 

18 

18 

20 

20 

20 

20 

20 

20 

24 

24 

24 

24 

24 

24 

123 130 109 190 24 

123 130 137 190 24 

125 135 136 194 24 

125 135 173 194 24 

125 135 161 194 24 

98 

98 

100 

100 

110 

110 

114 

114 

127 

127 

138 

138 

143 

143 

143 

143 

158 

158 

163 

163 

163 

HIWIN. 53 599TE15-081 ORUS 

0TBepcr~~ nOA WnHcjl 

6011Tbl Kopn. 

X y z s 

11 

11 

17.5 11 

17.5 11 

11 17.5 11 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

11 17.5 11 

14 20 13 

14 20 13 

14 

14 

14 

14 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

20 

20 

20 

20 

13 

13 

13 

13 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 25 

26 17.5 30 

26 17.5 30 

18 26 17.5 30 

noMeTKa: )i(ecTKOCTb paCC4~TaHa TeopeT~4eCK~ ~3 AOnyl!.\eH~R, 4TO OCeBaR Harpy3Ka COCTaBJlReT 30% OT A~HaM~4eCKO~ ~ B C~CTeMe HeT 

HaTRra. 



54 H1W1N. 
S99TE15-081 ORUS 

000 

T~n 

16-2T4 

16-5T3 

16-5T4 

20-5T3 

20-5T4 

20-6T3 

20-6T4 

25-5T3 

25-5T4 

25-6T3 

25-6T4 

32-5T3 

32-5T4 

32-5T6 

32-6T3 

32-6T4 

32-6T6 

32-8T3 

32-8T4 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-6T4 

40-6T6 

40-8T4 

40-8T6 

40-10T3 

40-1 OT4 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-8T4 

50-8T6 

50-10T3 

50-10T4 

16 

20 

25 

32 

40 

50 

War 

2 

6 

6 

6 

8 

10 

5 

6 

8 

10 

6 

8 

10 

TMn 

A~aM. 

wap~Ka 

1.500 

3.175 

3.969 

3.175 

3.969 

3.175 

3.969 

4.763 

6.350 

3.175 

3.969 

4.763 

6.350 

3.175 

3.969 

4.763 

6.350 

PCD 

16.2 

16.6 

16.6 

20.6 

H 

RD 

14.652 

13.324 

13.324 

17.324 

20.6 17.324 

20.8 16.744 

20.8 16.744 

25.6 22.324 

25.6 22.324 

25.8 21.744 

25.8 21.744 

32.6 

32.6 

32.6 

32.8 

32.8 

32.8 

33 

33 

29.324 

29.324 

29.324 

28.744 

28.744 

28.744 

28.132 

28.132 

33.4 26.91 

33.4 26.91 

40.6 37.324 

40.6 37.324 

40.8 

40.8 

41 

41 

41.4 

41.4 

50.6 

50.6 

36.744 

36.744 

36.132 

36.132 

34.91 

34.91 

47.324 

47.324 

50.8 46.744 

50.8 46.744 

51 46.132 

51 46.132 

51.4 

51.4 

44.91 

44.91 

Kon-ao o6. )l(ecrKOCTb 

Ha Kpyr ~ Krc/M KM 
Kpyroa K 

4 
3 

4 
3 
4 

3 
4 

3 
4 

3 
4 

3 

4 

6 

3 

4 

6 

3 

4 

3 
4 

4 

6 

4 

6 

4 

6 

3 
4 

4 

6 

4 

6 

4 

6 

3 

4 

15 

11 

12 

20 

27 

20 

27 

28 

37 

28 

37 

33 

42 

63 

33 

43 

65 

35 

47 

35 

48 

50 

74 

50 

74 

52 

76 

40 

51 

62 

91 

62 

93 

62 

92 

50 

63 

K1 

A~HaM~~­

Harp}'3Ka 
1x10'o6 

C, KrC 

178 

731 

936 

852 

1091 

1091 

1398 

977 

1252 

1272 

1628 

1117 

1431 

2027 

1446 

1852 

2625 

1810 

2317 

2539 

3252 

1599 

2265 

2136 

3028 

2728 

3866 

2959 

3789 

1757 

2490 

2388 

3384 

2998 

4249 

3397 

4350 

L 

K 

0Dg6 

CraT~~. 

Harp}'3Ka 
Co, Krc 

395 

1331 

1775 

1767 

2356 

2081 

2774 

2314 

3085 

2762 

3682 

3081 

4108 

6162 

3620 

4826 

7239 

4227 

5635 

5327 

7102 

5280 

7919 

6420 

9630 

7596 

11394 

7069 

9426 

6745 

10117 

8250 

12375 

9578 

14367 

9256 

12341 

25 

28 

28 

32 

32 

34 

34 

37 

37 

38 

38 

44 
44 
44 

45 

45 

45 

47 

47 

51 

51 

51 

51 

53 

53 

55 

55 

60 

60 

62 

62 

64 

64 

65 

65 

69 

69 

D 

railKa 

25 

30 

30 

34 

34 

36 

36 

40 

40 

42 

42 

48 

48 

48 

50 

50 

50 

52 

52 

56 

56 

54 

54 

56 

56 

60 

60 

65 

65 

65 

65 

68 

68 

70 

70 

74 

74 

L 

25 

40 

46 

41 

48 

46 

56 

41 

48 

46 

56 

41 

48 

61 

46 

56 

70 

59 

70 

68 

79 

48 

61 

56 

70 

70 

91 

68 

79 

48 

61 

56 

70 

70 

91 

68 

79 

K 

20 

20 

20 

20 

20 

20 

25 

20 

20 

20 

25 

20 

20 

25 

20 

25 

32 

25 

25 

25 

32 

20 

25 

25 

32 

25 

40 

25 

32 

20 

25 

25 

32 

32 

40 

32 

32 

WnoHo~HbiH na3 

W H K1 

3 
3 

3 
3 
3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

4 

4 

5 

5 

5 

6 

6 

4 

4 

6 

6 

1.8 2.5 

1.8 10 

1.8 13 

1.8 10.5 

1.8 14 

2.5 13 

2.5 15.5 

2.5 10.5 

2.5 14 

2.5 13 

2.5 15.5 

2.5 10.5 

2.5 

2.5 

3 

14 

18 

13 

3 15.5 

3 19 

3 17 

3 22.5 

3.5 21.5 

3.5 23.5 

2.5 14 

2.5 18 

3 15.5 

3 19 

3 22.5 

3 25.5 

3.5 21.5 

3.5 23.5 

2.5 14 

2.5 18 

3 15.5 

3 19 

3 19 

3 25.5 

3.5 18 

3.5 23.5 

noMeTKa: )i(ikTKOCTb paCC4~-tTaHa TeopeT~-t4eCKL-t 1-13 AOnyl!.\eH~-tR, 4TO OCeBaR Harpy3Ka COCTaBJlReT 30% OT AL-tHaM~-t4eCKO~ 1-1 B CL-ICTeMe HeT 

HaTRra. 



000 

50-10T6 

50-12T3 

50-12T4 

63-6T4 

63-6T6 

63-8T4 

63-8T6 

63-10T4 

63-10T6 

63-12T4 

63-12T6 

80-10T4 

80-10T6 

80-12T4 

80-12T6 

80-16T3 

80-16T4 

80-20T3 

80-20T4 

100-12T4 

100-12T6 

100-16T4 

100-16T6 

100-20T4 

50 

63 

80 

100 

War 

12 

6 

8 

10 

12 

10 

12 

16 

20 

12 

16 

20 

TMn 

6.350 

7.938 

3.969 

4.763 

6.350 

7.938 

6.350 

7.938 

9.525 

7.938 

PCD RD 

51.4 44.91 

51.8 43.688 

51.8 43.688 

63.8 59.744 

63.8 59.744 

64 59.132 

64 59.132 

64.4 57.91 

64.4 57.91 

64.8 56.688 

64.8 56.688 

81.4 74.91 

81.4 74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

101.8 93.688 

101.8 93.688 

102.2 92.466 

9.525 102.2 92.466 

102.2 92.466 

Ko11-ao o6. )l(ecrKOCTb 

Ha Kpyr H Krc/MKM 
Kpyroa K 

6 
3 

4 
4 
6 

4 
6 

4 
6 

4 
6 

4 

6 

4 
6 

3 
4 
3 

4 
4 

6 

4 

6 

4 

94 

50 

63 

75 

113 

77 

114 

79 

115 

78 

113 

96 

140 

97 

141 

95 

130 

95 

125 

105 

175 

107 

140 

155 

K1 

AHHaMH~. 

Harp)'3Ka 
1x106 o6 

C, Krc 

6165 

4420 

5660 

2674 

3704 

3395 

4812 

4860 

6887 

6479 

9182 

5559 

7879 

7430 

10530 

9663 

12375 

9663 

12375 

8306 

11772 

13569 

19230 

13569 

L 

K 

0Dg6 

GraTH~. 

Harp)'3Ka 
Co, Krc 

18511 

11047 

14730 

10542 

15813 

12541 

18811 

15858 

23786 

19293 

28939 

21118 

31677 

25681 

38521 

31622 

42162 

31622 

42162 

33001 

49502 

53161 

79741 

53161 

69 

73 

73 

78 

78 

79 

79 

82 

82 

86 

86 

99 

99 

D 

raHtca 

74 

78 

78 

80 

80 

82 

82 

88 

88 

L K 

102 40 

82 

95 

56 

70 

40 

40 

25 

32 

70 32 

91 40 

79 32 

102 40 

92 95 40 

92 123 50 

105 79 32 

105 102 40 

103 110 95 40 

103 110 123 50 

108 115 106 40 

108 115 124 50 

108 115 126 50 

108 115 149 63 

123 130 95 40 

123 130 123 50 

125 135 124 50 

125 135 161 63 

125 135 149 63 
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WnoHo~HbiH na3 

W H K1 

6 

6 

6 

6 

6 

6 

6 

8 
8 

8 
8 
8 

8 
8 
8 

10 

10 

10 

10 

8 
8 

10 

10 

10 

3.5 31 

3.5 21 

3.5 27.5 

3.5 15.5 

3.5 19 

3.5 19 

3.5 25.5 

4 23.5 

4 31 

4 

4 

4 

4 

4 

4 

4 

4 

5 
5 
5 

27.5 

36.5 

23.5 

31 

27.5 

36.5 

33 
37 

38 

43 

27.5 

36.5 

37 

49 

43 
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56 H1W1N. 
S99TE15-081 ORUS 

oao TMn 

16-5T3 

16-5T4 

20-5T3 

20-5T4 

20-6T3 

20-6T4 

25-2.5T5 

25-5T3 

25-5T4 

25-6T3 

25-6T4 

25-1 OT3 

28-5T5 

28-10T4 

32-2.5T6 

32-5T3 

32-5T4 

32-5T6 

32-5.08T4 

32-6T3 

32-6T4 

32-6T6 

32-8T3 

32-8T4 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-6T4 

40-6T6 

40-8T4 

40-8T6 

40-10T3 

40-10T4 

40-10T5 

40-12T3 

40-12T4 

Pa3~ep 

16 

20 

25 

28 

32 

40 

A~a~. 

War wap~Ka 

3.175 

6 3.969 

PCD RD 

16.6 13.324 

16.6 13.324 

20.6 17.324 

20.6 17.324 

20.8 16.744 

20.8 16.744 

2.5 2.000 25.2 23.136 

3.175 

6 3.969 

25.6 22.324 

20.6 22.324 

25.8 21.744 

25.8 21.744 

10 4.763 26 21.132 

5 3.175 28.6 25.324 

10 4.763 29 24.132 

2.5 2.000 32.2 30.136 

32.6 29.324 

5 

5.08 

3.175 
32.6 29.324 

32.6 29.324 

32.6 29.324 

32.8 36.856 

6 3.969 32.8 36.856 

8 4.763 

10 6.350 

3.175 

6 3.969 

8 4.763 

10 

32.8 36.856 

33 37.868 

33 37.868 

33.4 39.89 

33.4 39.89 

40.6 37.324 

40.6 37.324 

40.8 36.744 

40.8 36.744 

41 36.132 

41 36.132 

41.4 34.91 

41.4 34.91 

10 6.350 41.4 34.91 

12 
41.4 34.91 

41.4 34.91 

1/8PT 

OTB. nOA CMa3. 

cfn1TTMHr 

Kon-ao )l(ecrKOCTb A~Ha~~~­
o6. Ha I Harpy3Ka 
KpyrM KrC:K~ 1x106o6 

Kpyro B C, Krc 

3 

4 
3 
4 

3 
4 

3 
4 
3 

4 

3 

731 

936 
852 

1091 

1091 

1398 

716 

977 

1252 

1272 

1628 

1643 

1619 

2199 

928 

1117 

1431 

2027 

1430 

1446 

1852 

2625 

1810 

2317 

2539 

3252 

1599 

2265 

2136 

3028 

T S 

CTaTH~. 

HarppKa 
Co, Krc 

1331 

1775 

1767 

2356 

2081 

2774 

2117 

2314 

3085 

2762 

3682 

3265 

4404 

4969 

3339 

3081 

4108 

6162 

4108 

3620 

4826 

7239 

4227 

5635 

5327 

7102 

5280 

7919 

6420 

9630 

4 

6 

3 

4 

6 
4 

3 
4 

6 
3 
4 

3 

4 
4 
6 

4 

6 

4 

6 
3 
4 

20 

23 

39 

54 

39 

54 

66 

55 

73 

56 

75 

49 

86 

70 

97 

64 

82 

121 

82 

65 

84 

125 

68 

82 

68 

82 

99 

146 

100 

148 

102 

150 

76 

101 

119 

73 

101 

2728 7596 

3 
4 

3866 11394 

2959 

3789 

4590 

2958 

3789 

7069 

9426 

1178 

7069 

9425 

L±1.5 

00~: 

D L F T BCD-E 

28 

28 

32 

32 

34 

34 

30 

30 

34 

78 

90 

78 

54 

54 

57 

34 92 57 

36 89 60 

36 109 60 

12 

12 

12 

12 

12 

12 

35 40 87 65 10 

37 

37 

38 

38 

40 78 64 

40 96 64 

42 89 65 

42 109 65 

12 

12 

12 

12 

47 51 140 74 15 

45 50 110 74 12 

45 50 150 74 12 

45 51 106 74 12 

44 48 78 74 12 

44 

44 
48 96 74 

48 118 74 

12 

12 

44 48 96 74 12 

45 50 89 76 12 

45 50 109 76 12 

45 50 137 76 12 

47 

47 

51 

51 

51 

51 

53 

53 

52 110 78 

52 136 78 

56 129 82 

56 155 82 

54 96 80 

54 122 80 

56 113 88 

56 141 88 

16 

16 

16 

16 

16 

16 

16 

16 

55 60 136 92 16 

55 60 178 92 16 

60 65 133 96 16 

60 65 155 96 16 

60 65 192 96 16 

58 60 160 96 18 

58 60 186 96 18 

41 

41 

45 

45 

48 

48 

51 

52 

52 

53 

53 

60 

62 

61 

62 

60 

60 

60 

60 

62 

62 

62 

64 

64 

68 

68 

66 
66 

72 

72 

75 

75 

80 

80 

80 

80 

80 

OTaepCTMR noA 

60JTTbl 

X y 

5.5 9.5 

5.5 9.5 

5.5 9.5 

z 

5.5 

5.5 

5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

KOpn. 

s 

24 

24 

24 

24 

24 

24 

6.6 11 6.5 24 

5.5 

5.5 

5.5 

5.5 

9.5 

9.5 

9.5 

9.5 

5.5 

5.5 

5.5 

5.5 

24 

24 

24 

24 

6.6 11 6.5 24 

5.5 9.5 5.5 24 

6.6 11 6.5 24 

5.5 9.5 5.5 24 

6.6 11 6.5 24 

6.6 

6.6 
11 

11 

6.5 

6.5 

24 

24 

6.6 11 6.5 24 

6.6 11 6.5 24 

6.6 11 6.5 24 

6.6 11 6.5 24 

6.6 

6.6 

6.6 

6.6 
6.6 
6.6 

9 
9 
9 

9 
9 
9 

9 
9 
9 

11 

11 

11 

11 

11 

11 

14 

14 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

8.5 

8.5 

24 

24 

24 

24 

24 

24 

30 

30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

noMeTKa: )i(ecTKOCTb paCC4HTaHa TeopeTH4eCKH 1-13 AOnyll!eHHSI, 4TO HaTSir COCTaBJlSieT 10% OT AHHaMH4eCKO~ Harpy3KH. 



000 TMn 

45-1 OT4 

45-12T3 

45-16T3 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-8T4 

50-8T6 

50-10T3 

50-10T4 

50-10T6 

50-12T3 

50-12T4 

63-6T4 

63-6T6 

63-8T4 

63-8T6 

63-1 OT4 

63-10T6 

63-12T4 

63-12T6 

80-10T4 

80-10T6 

80-12T4 

80-12T6 

80-16T3 

80-16T4 

80-20T3 

80-20T4 

100-12T4 

100-12T6 

100-16T4 

100-16T6 

100-20T4 

Pa3Mep 

HoMHH. 
AHaMeTp 

45 

50 

63 

80 

100 

AHaM, 

War wapHKa 
PCD RD 

10 7.144 46.6 39.299 

12 6.350 46.4 39.91 

16 7.144 46.6 39.299 

3.175 
50.6 47.324 

50.6 47.324 

6 3.969 
50.8 46.744 

50.8 46.744 

8 4.763 
51 46.132 

51 46.132 

51.4 44.91 

10 6.350 51.4 44.91 

12 

6 

8 

10 

12 

10 

12 

16 

20 

12 

16 

20 

7.938 

3.969 

4.763 

6.350 

7.938 

6.350 

7.938 

9.525 

7.938 

51.4 44.91 

51.8 43.688 

51.8 43.688 

63.8 59.744 

63.8 59.744 

64 59.132 

64 59.132 

64.4 57.91 

64.4 57.91 

64.8 56.688 

64.8 56.688 

81.4 

81.4 

74.91 

74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

82.2 72.466 

82.2 72.466 

101.8 93.688 

101.8 93.688 

102.2 92.466 

9.525 102.2 92.466 

102.2 92.466 

1/8PT 

OTB. nop, CMal. 

cj)MTTMHr 

Kon-ao >KiicrKOCTb AHHaMH~. 
o6. Ha c/ Harpy3Ka 
Kpyr H Kr :KM 1 X1 0' 06 

Kpyroa C, Krc 

4 

3 
3 
4 

6 

4 

6 

4 

6 

3 

4 

6 

3 

4 

4 

6 

4 

6 

4 

6 

4 

6 

4 

6 

4 

6 

3 
4 

3 
4 

4 

6 

4 

6 

4 

108 

80 

82 

121 

177 

123 

179 

122 

178 

95 

124 

184 

94 

124 

148 

220 

152 

222 

158 

228 

152 

224 

190 

277 

192 

280 

188 

254 

189 

248 

206 

343 

212 

276 

300 

4683 

3115 

3656 

1757 

2490 

2388 

3384 

2998 

4249 

3397 

4350 

6165 

4420 

5660 

2674 

3704 

3395 

4812 

4860 

6887 

6479 

9182 

5559 

7879 

7430 

10530 

9663 

12375 

9663 

12375 

8306 

11772 

13569 

19230 

13569 

L±1.5 

T S 

raiit<a 
CTaTH~. 

HarpY3Ka 
Co, Krc D L F T BCD-E 

11930 68 70 160 110 18 

7952 68 70 183 110 16 

8947 68 70 183 110 16 

6745 

10117 

8250 

12375 

62 

62 

64 

64 

65 96 96 

65 122 96 

16 

16 

68 113 100 16 

68 147 100 16 

9578 65 70 136 102 16 

14367 65 70 178 102 16 

9256 69 74 135 114 18 

12341 69 74 157 114 18 

18511 69 74 203 114 18 

11047 

14730 

10542 

15813 

12541 

18811 

15858 

23786 

19293 

28939 

21118 

31677 

25681 

38521 

31622 

42162 

31622 

42162 

33001 

49502 

73 

73 

78 

78 

79 

79 

82 

82 

86 

86 

78 158 118 18 

78 184 118 18 

80 115 119 18 

80 143 119 18 

82 138 122 18 

82 180 122 18 

88 159 134 20 

88 205 134 20 

92 186 138 20 

92 242 138 20 

99 1 05 172 152 20 

99 105 214 152 20 

103 110 190 170 24 

103 110 246 170 24 

108 115 208 174 24 

108 115 244 174 24 

108 115 250 174 24 

108 115 296 174 24 

123 130 190 190 

123 130 246 190 

24 

24 

53161 135 135 244 194 24 

79741 135 135 318 194 24 

90 

90 

90 

80 

80 

84 

84 

85 

85 

92 

92 

92 

96 

96 

98 

98 

100 

100 

110 

110 

114 

114 

127 

127 

138 

138 

143 

143 

143 

143 

158 

158 

163 

163 

53161 135 135 296 194 24 163 

HIWIN. 57 599TE15-081 ORUS 

DnepcrHR noA 
60nTbl KCpn. 

X y z s 

11 17.5 11 30 

11 17.5 11 30 

11 17.5 11 30 

9 

9 

9 

9 

9 

9 

14 8.5 

14 8.5 

14 8.5 

14 8.5 

30 

30 

30 

30 

14 8.5 30 

14 8.5 30 

11 17.5 11 40 

11 17.5 11 40 

11 17.5 11 40 

11 17.5 11 40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

11 17.5 11 

11 

11 

17.5 11 

17.5 11 

11 17.5 11 

11 17.5 11 

14 20 13 

14 20 13 

14 

14 

14 

14 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

20 

20 

20 

20 

13 

13 

13 

13 

26 17.5 50 

26 17.5 50 

26 17.5 50 

26 17.5 50 

26 17.5 50 

26 17.5 50 

26 

26 

17.5 

17.5 

50 

50 

26 17.5 60 

26 17.5 60 

18 26 17.5 60 

noMeTKa: )i(ecTKOCTb paCC41o1TaHa TeopeTio14eCKio11o13 AOnyll!eHio1R, 4TO HaTRr COCTaBJlReT 10% OT Aio1HaMio14eCKOC1 Harpy3Kio1. 



58 H1W1N. 
S99TE15-081 ORUS 

oao 

16-5T3 

16-5T4 

20-5T3 

20-5T4 

20-6T3 

20-6T4 

25-5T3 

25-5T4 

25-6T3 

25-6T4 

32-5T3 

32-5T4 

32-5T6 

32-6T3 

32-6T4 

32-6T6 

32-8T3 

32-8T4 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-6T4 

40-6T6 

40-8T4 

40-8T6 

40-10T3 

40-10T4 

PaJMep 

HoMHH. 
AHaMeTp 

16 

20 

25 

32 

40 

War 

6 

6 

6 

8 

10 

6 

8 

10 

TMn 

A HaM. 
wapHKa 

3.175 

3.969 

3.175 

3.969 

H 

PCD 

16.6 

16.6 

20.6 

20.6 

20.8 

20.8 

25.6 

25.6 

25.8 

25.8 

RD 

13.324 

13.324 

17.324 

17.324 

16.744 

16.744 

22.324 

22.324 

21.744 

21.744 

32.6 29.324 

3.175 32.6 29.324 

32.6 29.324 

32.8 28.744 

3.969 32.8 28.744 

4.763 

6.350 

3.175 

3.969 

4.763 

6.350 

32.8 28.744 

33 
33 

33.4 

33.4 

40.6 

40.6 

40.8 

40.8 

41 

41 

41.4 

41.4 

28.132 

28.132 

26.91 

26.91 

37.324 

37.324 

36.744 

36.744 

36.132 

36.132 

34.91 

34.91 

--, 
' 
' 
' 
' 

K 

L.±1.5 

j--t=3-
__ j 

Kon-ao 
o6. Ha 
Kpyr H 
Kpyroa 

3 

4 
3 
4 

3 
4 
3 

4 

3 
4 

3 
4 

6 

3 
4 

6 

3 
4 

3 

4 

4 

6 

4 

6 
4 

6 
3 
4 

I/JDg6 

)i(eCTKOCTb 
Krc/lo4Kio4 

K 

20 

23 

39 

54 

39 

54 

55 

73 

56 

75 

64 

82 

121 

65 

84 

125 

68 

82 

68 

82 

99 

146 

100 

148 

102 

150 

76 

101 

AHHaMH~. 

HarpYJKa 
1x10' o6 

C, Krc 

731 

936 

852 

1091 

1091 

1398 

977 

1252 

1272 

1628 

1117 

1431 

2027 

1446 
1852 

2625 

1810 

2317 

2539 

3252 

1599 

2265 

2136 

3028 

2728 

3866 

2959 

3789 

CTaTH~. 

HarpYJKa 
Co, Krc 

1331 

1775 

1767 

2356 

2081 

2774 

2314 

3085 

2762 

3682 

3081 

4108 

6162 

3620 

4826 

7239 

4227 

5635 

5327 

7102 

5280 

7919 

6420 

9630 

7596 

11394 

7069 

9426 

K 

I/JDg6 

28 

28 
32 

32 

34 

34 

37 

37 

38 

38 

44 
44 
44 

45 

45 

45 

47 

47 

51 

51 

51 

51 

53 

53 

55 

55 

60 

60 

D 

rai1t<a 

30 

30 

34 

34 

36 

36 

40 

40 

42 

42 

48 

48 

48 

50 

50 

50 

52 

52 

56 

56 

54 

54 

56 

56 

60 

60 

65 

65 

L 

72 

85 

75 

85 

87 

103 

75 

85 

87 

103 

75 

85 

105 

87 

103 

127 

109 

127 

135 

155 

85 

105 

103 

127 

127 

161 

135 

155 

WnoHo~HbiH naJ 

K 

20 

20 

20 

20 

20 

25 

20 

20 

20 

25 

20 

20 

25 

20 

25 

32 

25 

25 

25 

32 

20 

25 

25 

32 

25 

40 

25 

32 

w 

3 

3 
3 
3 

4 
4 
4 

4 
4 
4 

4 

4 

4 

6 

6 
4 

4 

6 

6 

H 

1.8 

1.8 

1.8 

1.8 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

3 
3 
3 

3 
3 

3.5 

3.5 

2.5 

2.5 

3 
3 
3 

3 
3.5 

3.5 

noMeTKa: )i(ecTKOCTb paCC4Lo1TaHa TeopeTLo14eCKL-1 1-13 AOnyll!eHL-1SI, 4TO HaTSir COCTaBJlSieT 10% OT AL-1HaMLo14eCKOiii Harpy3Kio1. 



000 TMn 

H 

AMaM. PCD RD 
War wapMKa 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-8T4 

50-8T6 

50-10T3 

50-10T4 

50-10T6 

50-12T3 

50-12T4 

63-6T4 

63-6T6 

63-8T4 

63-8T6 

63-10T4 

63-10T6 

63-12T4 

63-12T6 

63-20T4 

80-10T4 

80-10T6 

80-12T4 

80-12T6 

80-16T3 

80-16T4 

80-20T3 

80-20T4 

100-12T4 

100-12T6 

100-16T4 

1 00-16T6 

100-20T4 

50 

63 

80 

100 

5 

6 

8 

10 

12 

6 

8 

10 

12 

20 

10 

12 

16 

20 

12 

16 

20 

3.175 

3.969 

4.763 

50.6 

50.6 

50.8 

50.8 

51 

51 

51.4 

6.350 51.4 

47.324 

47.324 

46.744 

46.744 

46.132 

46.132 

44.91 

44.91 

44.91 

43.688 

43.688 

59.744 

59.744 

59.132 

59.132 

57.91 

57.91 

56.688 

56.688 

55.466 

74.91 

74.91 

73.688 

73.688 

72.466 

72.466 

72.466 

72.466 

93.688 

93.688 

7.938 

3.969 

4.763 

6.350 

7.938 

9.525 

6.350 

7.938 

9.525 

7.938 

51.4 

51.8 

51.8 

63.8 

63.8 

64 

64 

64.4 

64.4 

64.8 

64.8 

65.2 

81.4 

81.4 

81.8 

81.8 

82.2 

82.2 

82.2 

82.2 

101.8 

101.8 

102.2 92.466 
9.525 102.2 92.466 

102.2 92.466 

--, 
' 
' 
' 
' 

K 

L±1.5 

j--t=3-
__ _j 

Ko11-ao 
o6.Ha 
KpyrM 
Kpyroa 

4 
6 

4 
6 
4 

6 
3 
4 
6 

3 
4 
4 

6 
4 
6 

4 
6 
4 

6 
4 
4 

6 
4 
6 

3 
4 

3 
4 
4 

6 
4 
6 

4 

0Dg6 

)i(i!CTKOCTb 
Krc/MKM 

K 

121 

177 

123 

179 

122 

178 

95 

124 

184 

94 

124 

148 

220 

152 

222 

158 

228 
152 

224 

189 

190 

277 
192 

280 

188 

254 

189 

248 

206 

343 

212 

276 

300 

AMHaMM~. 

HarpY3Ka 
1x10' o6 

C, Krc 

1757 

2490 

2388 

3384 

2998 

4249 

3397 

4350 

6165 

4420 

5660 

2614 

3704 

3395 

4812 

4860 

6887 

6479 

9182 

10657 

5559 

7879 

7430 

10530 

9663 

12375 

9663 

12375 

8306 

11772 

13569 

19230 

13569 

CraTM~. 

HarpY3Ka 
Co, Krc 

6745 

10117 

8250 

12375 

9578 

14367 

9256 

12341 

18511 

11047 

14730 

10542 

15813 

12541 

18811 

15858 

23786 

19293 

28939 

31251 

21118 

31677 

25681 

38521 

31622 

42162 

31622 

42162 

33001 

49502 

53161 

79741 

53161 

K 

0Dg6 

62 

62 

64 

64 

65 

65 

69 

69 

69 

73 

73 

78 

78 

79 

79 

82 

82 

86 

86 

90 

99 

99 

103 

103 

108 

108 

108 

108 

123 

123 

125 

125 

125 

D 

. 

laMKa 

65 

65 

68 

68 

70 

70 

74 

74 

74 

78 

78 

80 

80 

82 

82 

88 
88 
92 

92 

95 

105 

105 

110 

110 

115 

115 

115 

115 

130 

130 

135 

135 

135 

L 

85 

105 

103 

127 

127 

161 

135 

155 

197 

161 

185 

106 

130 

131 

165 

160 

202 

185 

238 

260 

160 

202 

185 

238 

200 

236 

245 

289 

185 

238 

236 

310 

289 

HIWIN. 59 599TE15-081 ORUS 

WnoHo~HbiM mu 

K 

20 

25 

25 

32 

32 

40 

32 

32 

40 

40 

40 

25 

32 

32 

40 

32 

40 

40 

50 

50 

32 

40 

40 

50 

40 

50 

50 

63 

40 

50 

50 

63 

63 

w 

4 
4 

6 
6 
6 

6 
6 
6 

6 
6 
6 

8 
8 
8 

8 
8 
8 

8 
8 
8 

10 

10 

10 

10 

8 

8 
10 

10 

10 

H 

2.5 

2.5 

3 
3 
3 

3 
3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

4 
4 
4 

4 
4 
4 

4 
4 
4 

5 
5 
4 

4 

noMeTKa: )i(ikTKOCTb paCC4MTaHa TeopeTM4eCKM M3 AOnyll!eHMSI, 4TO HaTSir COCTaBJlSieT 10% OT AMHaMM4eCKO~ Harpy3KM. 



60 H1W1N. 
S99TE15-081 ORUS 

ooao TMn 1 

20-581 

20-582 

20-681 

20-6C1 

25-581 

25-582 

25-5C1 

25-682 

25-6C1 

32-581 

32-582 

32-681 

32-682 

32-881 

32-882 

32-1081 

32-1082 

32-10C1 

40-581 

40-582 

40-681 

40-682 

40-881 

40-882 

40-1081 

40-1082 

40-10C1 

40-1281 

40-1282 

Pa3Mep 

20 

War wapHKa 

3.175 

6 3.969 

PCD 

20.6 

20.6 

20.8 

20.8 

RD 

17.324 

17.324 

16.744 

16.744 

25.6 22.324 

3.175 25.6 22.324 

25 25.6 22.324 

6 

6 

32 
B 

10 

6 

40 
B 

10 

12 

3.969 

3.175 

3.969 

4.763 

25.8 

25.8 

32.6 

32.6 

32.8 

32.8 

33 

33 

33.4 

6.350 33.4 

21.744 

21.744 

29.324 

29.324 

28.744 

28.744 

28.132 

28.132 

26.91 

26.91 

26.91 

3.175 

3.969 

4.763 

33.4 

40.6 37.324 

40.6 37.324 

40.8 36.744 

40.8 36.744 

41 

41 

41.4 

6.350 41.4 

36.132 

36.132 

34.91 

34.91 

34.91 41.4 

7.144 
41.6 34.299 

41.6 34.299 

1/SPT 

OTB. no,q CMa3. 

<j>HTIHHr 

Kon-ao o6. )l(ecrKOCTb AHHaMH~. 
KrC/MKM Harpy3Ka 

Ha Kpyr H K 1x1 0' o6 
Kpyroa C, Krc 

2.5x1 

2.5x2 

2.5x1 

3.5x1 

2.5x1 

2.5x2 

3.5x1 

2.5x2 

3.5x1 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

3.5x1 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

3.5x1 

2.5x1 

2.5x2 

38 

76 

40 

55 

46 

90 

68 

94 

66 
55 

109 

57 

112 

5B 

115 

58 

118 

86 

65 

132 

67 

136 

69 

137 

72 

145 

102 

70 

141 

837 

1519 

1139 

1512 

939 

1704 

1252 

2308 

1690 

1039 

1BB6 

1409 

2556 

1810 

3284 

2651 

4810 

3519 

1141 

2071 

1552 

2817 

2003 

3634 

2959 

5370 

3932 

3425 

6217 

L±l.S 

z 

CraTH~. 

HarpY3Ka 
Co, Krc 

1733 

3465 

2187 

3041 

2209 

4417 

3085 

5523 

3844 

2833 

5666 

3510 

7020 

4227 

8453 

5600 

11199 

7785 

3567 

7134 

4428 

BB55 

5302 

10603 

7069 

14138 

9841 

7837 

15674 

T 

D L T F 8CD-E 

44 87 27 

44 117 27 

48 95 29 

48 107 29 

67 

67 

71 

71 

50 86 28 73 

50 116 28 73 

50 96 28 73 

56 131 29 

56 107 29 

58 

58 

62 

62 

91 

121 

95 

131 

33 

33 

29 

29 

76 

76 

85 

85 

89 

89 

66 125 39 100 

66 173 39 100 

74 185 38 lOB 

74 108 38 108 

74 168 38 lOB 

68 

68 

70 

70 

96 38 

126 38 

101 

101 

101 35 104 

137 35 104 

74 125 39 108 

74 173 39 lOB 

84 158 48 124 

84 218 48 124 

84 178 48 124 

86 174 48 128 

86 246 48 128 

55 

55 

59 

59 

61 

61 

61 

64 

64 

71 

71 

75 

75 

82 

82 

90 

90 

90 

83 

83 

86 

86 

90 

90 

102 

102 

102 

106 

106 

noMeTKa: )i(ecTKOCTb paCC41-!TaHa TeopeTL-~4eCKH 1-13 AOnyll!eHHSI, 4TO HaTSir COCTaBJlSieT 10% OT AL-~HaML-~4eCKO~ Harpy3KH. 

DTaepcrHR noA 
60J1Tbl 

X Y Z 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

5.5 9.5 5.5 

6.6 11 6.5 

6.6 11 6.5 

6.6 11 6.5 

6.6 11 6.5 

9 14 8.5 

9 14 8.5 

9 14 8.5 

9 14 8.5 

9 14 8.5 

9 

9 

9 

9 

14 8.5 

14 8.5 

14 8.5 

14 8.5 

9 14 8.5 

9 14 8.5 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 
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ooao TMn 1 

L±1.5 

T 

z 

1/8PT l 
OTB. no,q CMa3. 

cl>~n~Hr f-·-:= 
~--------~~- ~~~----------

50-881 

50-882 

50-1081 

50-1082 

50-1282 

50-12C1 

63-1082 

63-1083 

63-1282 

80-1282 

80-1283 

80-2082 

100-2082 

PaaMepbl 

War 

8 

50 10 

12 

63 
10 

12 

80 

100 
20 

4.763 

6.350 

7.938 

6.350 

PCD 

51 

51 

51.4 

51.4 

RD 

46.132 

46.132 

44.91 

44.91 

51.8 43.688 

51.8 43.688 

64.4 

64.4 

57.91 

57.91 

64.8 56.688 

7.938 81.8 73.688 

81.8 73.688 

9.525 
82.2 72.466 

102.2 92.466 

~,!UU 

Kon-eo o6. )l(ecrKOCTb AHHaMH~. 
Krc/M KM Harp}'3Ka 

Ha Kpyr H K 1x10' o6 
Kpyroa C, Krc 

2.5x1 

2.5x2 

2.5x1 

2.5x2 

2.5x2 

3.5x1 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

2.5x3 

2.5x2 

2.5x2 

81 

165 

87 

173 

178 

123 

206 

305 

214 

257 

380 

338 

400 

2206 

4004 

3264 

5923 

8022 

5875 

6533 

9258 

8943 

9797 

13884 

16485 

18123 

'f - ---- lllfL lfL lfL 

uu ' 
' 

! - Ll--

CrarH~. 

HarpyaKa 
Co, Krc 

6705 

13409 

8835 

17670 

22094 

15380 

22371 

33556 

28062 

35422 

53132 

58851 

74425 

-, ' 

D L T F 8CD-E 

87 133 47 129 107 

87 181 47 129 107 

94 158 48 135 

94 218 48 135 

102 188 58 146 

102 166 58 146 

11 0 228 58 1 54 

110 288 58 154 

118 260 58 161 

113 

113 

122 

122 

130 

130 

137 

136 228 58 176 152 

136 288 58 176 152 

145 504 66 204 

170 404 86 243 

172 

205 

noMeTKa: )i(ikTKOCTb paCC4HTaHa TeopeTH4eCKH H3 AOnyll!eHHSI, 4TO HaTSir COCTaBJlSieT 10% OT AHHaMH4eCKO~ Harpy3KH. 

0TBepCTHft nDA 

60J1Tbl 

X Y Z 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

14 20 13 

14 20 13 

14 20 13 

14 20 13 

14 20 13 

14 20 13 

14 20 13 

18 26 17.5 

22 32 21.5 



62 H1W1N. 
S99TE15-081 ORUS 

ooao TMn 2 

T S 

20-20A1 

25-1681 

25-2081 

25-25A1 

32-2081 

32-2581 

32-32A1 

40-2581 

40-3281 

40-40A1 

50-40A1 

50-50A1 

PaaMepbl 

War wapHKa 

20 20 3.969 

16 

25 

32 

20 

25 

20 

25 

32 

25 

4.763 

PCD RD 

20.8 16.744 

1/SPT 
OTB. nOA CM83. 

~MTTMHr 

Kon-ao :>KecrKocrb AHHaMM~. 
06. Ha KrC/MKM Harpy3Ka 
Kpyr H K 1x1 0' o6 
Kpyroa C, Krc 

1.5x1 26 719 

26 21.132 2.5x1 

26 21.132 2.5x1 

26 21.132 1.5x1 

33 28.132 2.5x1 

33 28.132 2.5x1 

33 28.132 1.5x1 

41.4 34.91 2.5x1 

40 32 6.350 41.4 34.91 2.5x1 

56 

56 

32 

66 

66 

36 

78 

78 

48 

54 

60 

1592 

1592 

1019 

1810 

1810 

1154 

2959 

2959 

1875 

2801 

2801 
50 

40 

40 

50 
7.938 

41.4 34.91 1.5x1 

51.8 43.688 

51.8 43.688 

1.5x1 

1.5x1 

Cran!~. 

Harpyat<a 

Co, Krc 

1281 

3237 

3237 

1927 

4227 

4227 

2505 

7069 

7069 

4159 

6499 

6499 

L±1.5 

0D::ll 0d::ll 

OraepcrMM noA w,.,q, 
6ombl KOpn. 

raHKa 

D d L F T 8CD-E X Y Z S 

48 36 140 72 12 59 5.5 9.5 5.5 24 

62 45 148 89 16 

62 45 178 89 16 

62 45 166 89 16 

68 54 181 102 16 

68 54 218 102 16 

68 54 205 102 16 

84 65 224 126 18 

84 65 276 126 18 

84 65 274 126 18 

106 

106 

82 

82 

264 152 

320 152 

22 

22 

75 

75 

75 

84 

84 

84 

6.6 11 6.5 24 

6.6 11 6.5 24 

6.6 11 6.5 24 

9 14 8.5 30 

9 14 8.5 30 

9 14 8.5 30 

104 11 17.5 11 30 

104 11 17.5 11 30 

104 11 17.5 11 30 

128 

128 

13 

13 

20 

20 

13 

13 

40 

40 

noMeTKa: .>KikTKOCTb paCC4HTaHa TeopeTH4eCKH H3 AOnyll!eHHSI, 4TO HaTSir COCTaBJlSieT 10% OT AHHaMH4eCKO~ Harpy3KH. 



0000 TMn 

36-2082 

40-2582 

40-3082 

40-3283 

45-2582 

45-3082 

45-3283 

50-2582 

50-3082 

50-3283 

55-2582 

55-3082 

55-3283 

HoMHH. 

AHaMeTp 

36 

40 

45 

50 

55 

1/BPT 
OTB. nOA CM83. 

cjU1TTMHr 

War 

20 

Koll-BO 

o6.Ha TMn 
Kpyr H raHKH 

Kpyroe 

2.5x2 PFDW 

AHHaMH~. 

Harp)"3Ka 

1x1 0' o6 

C, KrC 

5447 

25 2.5x2 PFDW 6743 

30 2.5x2 PFDW 6743 

32 2.5x3 PFDW 7771 

25 2.5x2 PFDW 6991 

30 2.5x2 PFDW 6991 

32 2.5x3 PFDW 7857 

25 2.5x2 PFDW 7033 

30 2.5x2 PFDW 7033 

32 2.5x3 PFDW 8148 

25 2.5x2 PFDW 7518 

30 2.5x2 PFDW 7518 

32 2.5x3 PFDW 8332 

CTaTH~. Koll-BO 
Harp)"3Ka AHaM. 3aXOAOB 

Co, Krc wapHKa y peJb6bl 

13597 6.35 2 

17002 7.144 

17002 7.144 

21823 6.35 

19186 7.144 

19186 7.144 

24730 6.35 

21370 7.144 

21370 7.144 

27525 6.35 

23553 7.144 

23553 7.144 

30207 6.35 

2 
2 
3 
2 

2 

3 
2 

2 

3 
2 

2 

3 

L± 1.5 

D d L F 

76 191 136 

80 230 140 

80 250 140 

T 

18 

18 

18 

94 

98 

98 

96 

101 

101 

78 270 142 22 

83 230 143 18 

83 250 143 18 

98 80 270 144 22 

103 85 230 145 18 

103 85 250 145 

101 83 270 147 

105 87 230 147 

105 87 250 147 

103 85 270 149 

18 

22 
18 

18 

22 

8CD-E 

114 

118 

118 

118 

121 

121 

120 

123 

123 

123 

125 

125 

125 

HIWIN. 63 599TE15-081 ORUS 

X y z 

11 17.5 11 

11 17.5 11 

11 17.5 11 

5 

30 

30 

30 

13 20 13 30 

11 17.5 11 30 

11 17.5 11 30 

13 20 13 30 

11 17.5 11 40 

11 17.5 11 40 

13 20 13 40 

11 17.5 11 40 

11 17.5 11 40 

13 20 13 40 

noMeTKa: )i(ecTKOCTb paCC41o1TaHa TeopeTio14eCKio11o13 AOnyll!eHio1SI, 4TO HaTSir COCTaBJlSieT 10% OT Aio1HaMio14eCKOH Harpy3Kio1. 



64 H1W1N. 
S99TE15-081 ORUS 

ooao TMn 

20-5T3 

20-5T4 

20-6T3 

20-6T4 

25-5T3 

25-5T4 

25-6T3 

25-6T4 

32-5T3 

32-5T4 

32-6T3 

32-6T4 

32-8T3 

32-8T4 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-6T4 

40-6T6 

40-8T4 

40-8T6 

40-10T3 

40-10T4 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-BT4 

50-8T6 

50-1 OT3 

50-10T4 

50-1 OT6 

50-12T3 

50-12T4 

30° 

t-

PaJMep 

War wapMtca 

3.175 

20 

6 3.969 

5 3.175 

25 

6 3.969 

5 3.175 

6 3.969 

32 

8 4.763 

10 6.350 

3.175 

6 3.969 

40 

8 4.763 

10 6.350 

3.175 

6 3.969 

50 
8 4.763 

PCD 

20.6 

20.6 

20.8 

20.8 

25.6 

25.6 

25.8 

25.8 

32.6 

32.6 

32.8 

32.8 

33 

33 
33.4 

33.4 

40.6 

40.6 

40.8 

40.8 

41 

41 

41.4 

41.4 

RD 

17.324 

17.324 

16.744 

16.744 

22.324 

22.324 

21.744 

21.744 

29.324 

29.324 

28.744 

28.744 

28.132 

28.132 

26.91 

26.91 

37.324 

37.324 

36.744 

36.744 

36.132 

36.132 

34.91 

34.91 

50.6 47.324 

50.6 47.324 

50.8 46.744 

50.8 46.744 

51 

51 

46.132 

46.132 

51.4 44.91 

10 6.350 51.4 44.91 

51.4 44.91 

12 7.938 
51.8 43.688 

51.8 43.688 

1/8PT 

OTB. nOA CMa3. 

cj>~TTMHr 

Ko11-ao 
o6. Ha 
Kpyr M 
Kpyroa 

3 

4 

3 
4 

3 
4 

3 

4 

3 
4 

3 
4 
3 

4 
3 
4 

4 
6 
4 

6 
4 

6 

3 
4 

4 

6 
4 

6 

4 

6 
3 

4 

6 
3 

4 

)i(ecTKOCTb 

Krc/lo4Kio4 

K 

39 

54 

39 

54 

55 

73 

56 

75 

64 

82 

65 

84 

68 

82 

68 

82 

99 

146 

100 

148 
102 

150 

76 

101 

121 

177 

123 

179 

122 

178 

95 

124 

184 

94 

124 

!liD~; 
-

AMHaMM~. 

HarpYJKa 
1x106 o6 

C, Krc 

852 

1091 

1091 

1398 

977 

1252 

1272 

1628 

1117 

1431 

1446 

1852 

1810 

2317 

2539 

3252 

1599 

2265 

2136 

3028 

2728 

3866 

2529 

3789 

1757 

2490 

2388 

3384 

2998 

4249 

3397 

4350 

6165 

4420 

5660 

L±l.S 

T 

z 

F 

- ~ =3=- =t! 

CrarM~. 

Harpy3tca 
Co, Krc 

1767 

2356 

2081 

2774 

2314 

3085 

2762 

3682 

3081 

4108 

3620 

4826 

4227 

5635 

5327 

7102 

5280 

7919 

6420 

9630 

7596 

11394 

7069 

9426 

6745 

10117 

8250 

12375 

9578 

14367 

9256 

12341 

18511 

11047 

14730 

raHtca 

D L F T BCD-E 

34 

34 

36 

36 

40 

40 

40 

40 

48 

48 

50 

50 

52 

52 

56 

56 

54 

54 

56 

56 

60 

60 

62 

62 

65 

65 

68 

68 

100 

110 

111 

127 

100 

110 

111 

127 

100 

110 

111 

127 

139 

157 

165 

185 

115 

135 

133 

157 

157 

191 

58 

58 

58 

58 

63 

63 

63 

63 

75 

75 

75 

75 

84 

84 

88 
88 

90 

90 

90 

90 

94 

94 

175 104 

195 104 

115 100 

135 100 

136 100 

160 100 

30 

30 

29 

29 

30 

30 

29 

29 

30 

30 

29 

29 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

45 

45 

35 

35 

38 

38 

70 165 112 43 

70 199 112 43 

74 175 114 45 

74 195 114 45 

74 235 114 43 

75 

75 

203 121 

227 121 

49 

49 

46 

46 

46 

46 

51 

51 

51 

51 

61 

61 

61 

61 

70 

70 

70 

70 

72 

72 

72 

72 

76 

76 

82 

82 

82 

82 

82 

82 

90 

90 

92 

92 

92 

97 

97 

noMeTKa: .>KikTKOCTb paCC4~TaHa TeopeT~4eCK~ ~3 AOnyll!eH~SI, LITO HaTSir COCTaBJlSieT 10% OT A~HaM~4eCKO~ Harpy3K~. 

DTBepcrMA noA 
60J1Tbl 

X y 

5.5 9.5 

5.5 9.5 

5.5 9.5 

5.5 9.5 

5.5 9.5 

5.5 9.5 

5.5 9.5 

5.5 9.5 

11 

11 

11 

11 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

z 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

6.5 

6.5 

6.5 

6.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

6.6 
6.6 

6.6 
6.6 
9 

9 
9 
9 

9 
9 
9 

9 
9 
9 

11 
11 
9 

9 
9 
9 

17.5 11 

17.5 11 

14 

14 

14 

14 

8.5 

8.5 

8.5 

8.5 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

14 

14 

20 

20 

13 

13 



ooeo TMn 

63-6T4 

63-6T6 

63-8T4 

63-8T6 

63-10T4 

63-10T6 

63-12T4 

63-12T6 

80-10T4 

80-10T6 

80-12T4 

80-12T6 

80-20T3 

80-20T4 

100-1 OT6 

100-12T6 

1 00-20T4 

30° 

t-

Pa3~otep 

A~a~o~. 
PCD RD 

War wap~Ka 

63 

80 

100 

6 

8 

10 

12 

10 

12 

20 

10 

12 

20 

3.969 

4.763 

6.350 

7.938 

6.350 

7.938 

9.525 

6.350 

63.8 

63.8 

64 

64 

64.4 

64.4 

59.744 

59.744 

59.132 

59.132 

57.91 

57.91 

64.8 56.688 

64.8 56.688 

81.4 74.91 

81.4 74.91 

81.8 73.688 

81.8 73.688 

82.2 72.466 

82.2 72.466 

101.4 94.91 

102.2 92.466 
9
"
525 

102.2 92.466 

1/8PT 

OTB, nOA CMa3, 

'MTTMHr 

Ko11-ao )KecrKocrb A~HaN~~-
o6. Ha Krc/~otKM Harpy3tca 
Kpyr ~ K 1x10' o6 
Kpyroa C, Krc 

4 

6 
4 

6 

4 

6 

4 

6 

4 

6 

4 

6 

3 
4 

6 

6 

4 

148 

220 

152 

222 

158 

228 

152 

224 

190 

277 

192 

280 

189 

248 

236 

343 

300 

2614 

3704 

3395 

4812 

4860 

6887 

6479 

9182 

5559 

7879 

7430 

10530 

9663 

12375 

8662 

19230 

13569 

ClaT~~­

HarpY3Ka 

Co, Krc 

10542 

15813 

12541 

18811 

15858 

23786 

19293 

28939 

21118 

31677 

25681 

38521 

31622 

42162 

40469 

79741 

53161 

z 

L±1.5 

T 

D L 

80 

80 

82 

82 

85 

85 

90 

90 

105 

105 

110 

110 

115 

115 

125 

142 

166 

165 

199 

205 

245 

230 

280 

205 

245 

230 

280 

301 

346 

245 

130 292 

135 356 

F 

122 

122 

124 

124 

131 

131 

136 

136 

151 

151 

156 

156 

173 

173 

171 

188 

205 
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T BCD-E 

44 

44 

43 

43 

55 

53 

52 

52 

55 

53 

52 

52 

65 

66 
53 

64 

76 

100 

100 

102 

102 

107 

107 

112 

112 

127 

127 

132 

132 

143 

143 

147 

158 

169 

0Taepcr~A noA 

60J1Tbl 

X 

11 

11 

11 

11 

14 

14 

14 

14 

14 

14 

14 

14 

18 

18 

14 

18 

22 

y 

17.5 

17.5 

17.5 

17.5 

20 

20 

20 

20 

20 

20 

20 

20 

26 

26 

20 

z 

11 

11 

11 

11 

13 

13 

13 

13 

13 

13 

13 

13 

17.5 

17.5 

13 

26 17.5 

32 21.5 

noMeTKa: )i(ikTKOCTb paCC4~TaHa TeopeT~LteCK~ ~3 AOnyll!eH~SI, LITO HaTSir COCTaBJlSieT 10% OT A~HaM~LteCKO~ Harpy3K~. 



66 H1W1N. 
S99TE15-081 ORUS 

0000 TMn 

16-581 

16-5A1 
20-581 
20-5A2 

20-681 
25-481 
25-482 

25-581 
25-5A2 
25-5C1 

25-6A2 
25-6C1 
25-10A1 

28-581 
28-582 
28-6A2 

32-581 
32-5A2 
32-5C1 

32-681 
32-6A2 
32-6C1 

32-881 
32-8A2 
32-8C1 

32-1081 
32-10A1 
32-12A1 

32-1281 

Pa3Mep 

PCD RD 

1/BPT 
OTB. nOA CMa3. 

cj>MTWIHr 

Ko11-eo )f(ecrKocrb AHHaMH~. 
06. Ha Krc/MKM Harpy3Ka 

HoMHH. 

AHaMeTp 
War wapHKa Kpyr H K 1 x1 0' o6 

16 

20 

25 

28 

32 

6 

4 

5 

6 

10 

5 

6 

5 

6 

8 

10 

12 

Kpyroe C, Krc 

16.6 

16.6 
20.6 

13.324 

13.324 
17.324 

2.5x1 32 763 

3.175 
1.5x1 
2.5x1 

20.6 17.324 1.5x2 

3.969 20.8 16.744 2.5x1 

2.381 
25.25 22.792 
25.25 22.792 

2.5x1 
2.5x2 

25.6 22.324 2.5x1 
3.175 25.6 22.324 1.5x2 

3.969 

4.763 

3.175 

25.6 22.324 3.5x1 

25.8 21.744 
25.8 21.744 
26 21.132 

1.5x2 
3.5x1 
1.5x1 

28.6 25.324 2.5x1 
28.6 25.324 2.5x2 
28.6 25.324 

32.6 29.324 

1.5x2 

2.5x1 
32.6 29.324 1.5x2 
32.6 29.324 3.5x1 

32.8 28.744 2.5x1 
3.969 32.8 28.744 1.5x2 

32.8 28.744 3.5x1 
33 28.132 2.5x1 

4.763 33 28.132 1.5x2 

6.350 

33 28.132 3.5x1 

33.4 
33.4 
33.4 

33.4 

26.91 
26.91 
26.91 

26.91 

2.5x1 
1.5x1 
1.5x1 

2.5x1 

20 
38 
46 

40 
38 
74 

46 
48 
68 

56 
66 
29 

51 
98 
59 

55 
65 
76 

57 
67 

78 
58 

69 
82 

58 
36 
37 

61 

482 

837 
979 

1139 
544 
988 

939 
1078 
1252 

1462 
1690 
1019 

984 
1785 
1150 

1039 
1216 
1388 

1409 
1633 

1888 
1810 
2094 
2428 

2651 
1673 
1672 

2650 

L 

T S 

CTaTH~. 

HarpY3Ka 

Co, Krc 

1400 

820 
1733 
2079 

2187 
1376 
2752 

2209 
2594 
3085 

3249 
3844 
1927 

2466 
4932 
2960 

2833 
3400 
3967 

3510 
4168 

4936 
4227 
5009 
5948 

5600 
3278 
3278 

5599 

¢l11aHBlj 

D L F T 8CD-E 

40 58 64 

64 
68 

12 51 

40 50 12 51 
44 60 12 55 
44 70 68 12 

48 69 72 12 
46 
46 

48 
72 

69 
69 

11 

11 

50 60 74 12 
50 70 74 12 
50 72 74 12 

56 
56 
60 

82 
81 
81 

82 
82 
86 

12 
12 
16 

55 60 85 12 
55 96 85 12 
55 

58 

80 

62 

85 

84 

12 

12 
58 70 84 12 
58 72 84 12 

62 70 88 12 
62 81 88 12 

62 83 88 12 
66 92 100 16 
66 106 100 16 
66 108 100 16 

74 
74 
74 

74 

110 108 
90 108 
97 108 

117 108 

16 
16 
18 

18 

55 

59 
57 
57 

62 
62 
62 

69 
69 
73 

69 
69 
69 

71 
71 
71 

75 
75 

75 
82 
82 
82 

90 
90 
90 

90 

DTBepcrH~ noA 

60J1Tbl 

X Y Z 

5.5 9.5 5.5 

5.5 9.5 5.5 
5.5 9.5 5.5 

KCpn. 

s 

24 

24 
24 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 
5.5 
5.5 

9.5 
9.5 

5.5 
5.5 

12 
12 

5.5 9.5 5.5 24 
5.5 9.5 5.5 24 
5.5 9.5 5.5 24 

6.6 
6.6 
6.6 

11 

11 

11 

6.5 
6.5 
6.5 

24 
24 
24 

6.6 11 6.5 24 
6.6 11 6.5 24 
6.6 

6.6 

11 

11 

6.5 

6.5 

24 

24 
6.6 11 6.5 24 
6.6 11 6.5 24 

6.6 11 6.5 24 
6.6 11 6.5 24 

6.6 11 6.5 24 
9 
9 
9 

9 
9 
9 

9 

14 8.5 30 
14 8.5 30 
14 8.5 30 

14 
14 
14 

14 

8.5 
8.5 
8.5 

8.5 

30 
30 
15 

15 

noMBTKa: )i(i:icTKOCTb paCCLtlo1TaHa TBOpen>I'IBCKH lo13 AOnY11!8Hio1SI, LITO HaTSir COCTaBJlSIBT 10% OT Aio1HaMio1Lt8CKO~ Harpy3Kio1. 



0000 TMn 

36-681 

36-682 

36-10A1 

36-1681 

40-581 

40-582 

40-682 

40-881 

40-6C1 

40-1081 

40-10C1 

40-1281 

40-16A1 

45-1081 

45-1281 

50-5A2 

50-5A3 

50-682 

50-681 

50-682 

50-1082 

50-10C1 

50-1281 

55-1 OC1 

55-1281 

63-6A2 

63-1082 

63-1281 

63-1681 

63-20A1 

70-1081 

70-1281 

Pa3Mep 

PCD RD 

1/BPT 
OTB. no,q CM83. 

~KTTMHr 

Ko11-eo )l(ecrKocrb A~HaM~~. 
o6. Ha Krc/MKM Harp}'3Ka 

War wap~Ka Kpyr ~ K 1x10' o6 

36 

40 

45 

50 

55 

63 

70 

Kpyroe C, Krc 

36.6 

36.6 

37.4 

37.4 

33.324 

33.324 

30.91 

30.91 

2.5x1 62 1466 
6 3.175 

10 

16 

5 

6 

6.350 

3.175 

3.969 

6 4.763 

10 

12 

16 

6.350 

7.144 

40.6 37.324 

40.6 37.324 

40.6 36.744 

2.5x2 

1.5x1 

2.5x1 

2.5x1 

2.5x2 

2.5x2 

41 

41 

36.132 2.5x1 

36.132 3.5x1 

41.4 34.91 2.5x1 

41.4 34.91 3.5x1 

41.6 34.299 2.5x1 

41.6 34.299 1.5x1 

10 6.350 46.4 39.91 2.5x1 

12 7.936 46.6 36.666 2.5x1 

3.175 
50.6 47.324 

50.6 47.324 

1.5x2 

1.5x3 

6 3.969 50.6 46.744 2.5x2 

6 4.763 

10 

12 

6.350 

7.936 

51 

51 

46.132 2.5x1 

46.132 2.5x2 

51.4 44.91 2.5x2 

51.4 44.91 3.5x1 

51.6 43.666 2.5x1 

10 6.350 56.4 49.91 3.5x1 

12 7.936 56.6 46.666 2.5x1 

6 4.763 64 59.132 1.5x2 

10 6.350 64.4 57.91 2.5x2 

12 7.936 64.6 56.666 2.5x1 

16 

20 
9.525 

65.2 55.466 

65.2 55.466 

2.5x1 

1.5x1 

10 6.350 71.4 64.91 2.5x1 

12 7.936 71.6 63.666 2.5x1 

121 

40 

67 

65 

132 

136 

69 

96 

72 

102 

72 

46 

76 

61 

96 

143 

161 

61 

165 

173 

120 

123 

132 

126 

107 

206 

107 

140 

64 

114 

116 

2696 

1779 

2612 

1141 

2071 

2617 

2003 

2679 

2959 

3932 

3425 

2206 

3111 

4202 

1447 

2051 

3093 

2206 

4004 

5923 

4393 

4420 

4562 

4624 

2626 

6533 

4927 

8189 

5306 

3770 

5169 

L 

T S 

CraT~~. 

Harpy3Ka 
Co, Krc 

3969 

7937 

3716 

6334 

3567 

7134 

6655 

5302 

7436 

7069 

9841 

7637 

4703 

7953 

9900 

5362 

6072 

11149 

6705 

13409 

17670 

12461 

11047 

13661 

12195 

10129 

22371 

14031 

23005 

13690 

12506 

15636 

D L F T 8CD-E 

65 66 100 

100 

120 

114 

12 62 

65 103 12 62 

75 90 16 96 

74 136 16 90 

68 

66 

70 

65 102 

95 102 

109 104 

16 

16 

16 

74 90 108 16 

74 106 106 16 

64 

B4 

66 
66 

110 125 

132 125 

117 126 

117 126 

16 

16 

16 

16 

66 110 132 16 

96 132 142 22 

60 

60 

74 114 

103 114 

16 

16 

64 110 116 16 

67 92 126 16 

67 140 126 18 

94 170 135 

94 130 135 

102 132 150 

16 

16 

22 

100 130 140 16 

105 132 154 22 

104 106 146 16 

110 172 152 20 

116 135 166 22 

124 158 172 

124 147 172 

22 

22 

124 112 170 20 

130 132 176 22 

B4 

64 

66 

90 

90 

104 

104 

106 

106 

110 

117 

96 

96 

100 

107 

107 

114 

114 

125 

116 

127 

124 

130 

141 

147 

147 

145 

152 

HIWIN. 67 599TE15-081 ORUS 

OTeep~R noA 
60J1Tbl 

X Y Z 

6.6 11 6.5 

6.6 11 6.5 

11 17.5 11 

9 14 6.5 

14 

14 

14 

6.5 

6.5 

6.5 

mpn. 

5 

24 

24 

30 

15 

30 

30 

30 

9 

9 
9 
9 

9 
11 

11 

11 

11 

14 8.5 30 

14 6.5 30 

17.5 11 

17.5 11 

17.5 11 

17.5 11 

30 

30 

40 

40 

11 17.5 11 30 

13 20 13 40 

14 

14 

6.5 

6.5 

30 

30 

9 
9 

9 14 6.5 30 

11 17.5 11 30 

11 17.5 11 30 

11 17.5 11 

11 17.5 11 

13 20 13 

30 

30 

40 

11 17.5 11 40 

13 20 13 40 

11 17.5 11 40 

11 17.5 11 40 

13 20 13 40 

13 

13 

20 

20 

13 

13 

40 

40 

13 20 13 40 

13 20 13 40 

noMeTKa: .>KikTKOCTb paCC4~TaHa TeopeT~48CK~ ~3 AOnyll!eH~SI, 4TO HaTSir COCTaBJlSieT 10% OT A~HaM~48CKO~ Harpy3K~. 
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0000 

36-20C1 

40-20C1 

40-2082 

45-20C1 

45-2082 

45-25C1 

50-20C1 

50-2082 

50-25C1 

50-30C1 

55-20C1 

55-2082 

55-25C1 

55-30C1 

HoMHH. 
AHaMeTp 

36 

40 

45 

50 

55 

Ko11-ao 
o6. Ha T111n 
Kpyr Ill raHKH 

War 

Kpyroa 

20 3.5x1 OFSW 

20 3.5x1 OFSW 

20 2.5x2 OFSW 

20 3.5x1 OFSW 

20 2.5x2 OFSW 

25 3.5x1 OFSW 

20 3.5x1 OFSW 

20 2.5x2 OFSW 

25 3.5x1 OFSW 

30 3.5x1 OFSW 

20 3.5x1 OFSW 

20 2.5x2 OFSW 

25 3.5x1 OFSW 

30 3.5x1 OFSW 

TMn 

1/8PT 

OTB. no.q CMa3. 

cj)MTTMHr 

AHHaMH~. 

HarpyaKa 
1x1 0' o6 

C, KrC 

4478 

4810 

6537 

4845 

6585 

5501 

5027 

6831 

5782 

5782 

5158 

7009 

6181 

6181 

GraTH~. Ko11-ao 
HarpyaKa AHaM. 3aXOAOB 
Co, Krc wapHKa y pe3b6bl 

10201 

11367 

16238 

12823 

18318 

19186 

14278 

20397 

16033 

16033 

15733 

22476 

17670 

17670 

6.35 

6.35 

6.35 

6.35 

6.35 

7.144 

6.35 

6.35 

7.144 

7.144 

6.35 

6.35 

7.144 

7.144 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

L 

D L F T 

94 121 136 18 

96 121 138 18 

96 161 138 18 

98 122 140 18 

98 162 140 18 

101 141 143 18 

101 122 143 18 

101 162 143 18 

103 141 145 18 

103 160 145 18 

103 122 145 18 

103 162 145 18 

105 141 147 18 

105 160 147 18 

8CD-E 

114 

116 

116 

118 

118 

121 

121 

121 

123 

123 

123 

123 

125 

125 

X 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

y 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

noMeTKa: )l(iicTKOCTb paCC'"IIIITaHa TeopeTI/I'"IeCKIII 1113 AOnyl!.\eHIIIR, '"ITO HaTRr COCTaBJlReT 10% OT AliiHaMI/I'"IeCKO!ii Harpy3Kiil. 

z 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

s 

30 

30 

30 

30 

30 

30 

40 

40 

40 

40 

40 

40 

40 

40 



GOGO TMn 

20-5T3 

20-6T3 

25-5T3 

25-6T3 

32-5T3 

32-5T4 

32-6T3 

32-6T4 

32-8T3 

32-8T4 

32-10T3 

36-8T4 

40-5T4 

40-5T6 

40-6T4 

40-6T6 

40-8T4 

40-10T3 

40-10T4 

50-5T4 

50-5T6 

50-6T4 

50-6T6 

50-8T4 

50-1 OT3 

50-10T4 

50-1 2T3 

63-6T4 

63-6T3 

63-8T4 

63-1 OT4 

63-12T3 

Pa3Mep 

PCD RD 

1/8PT 
OTB. nOA CMa3. 

cj»MTTMHr 

Kon-eo 

War wap~Ka 

o6. Ha 
Kpyr ~ 
Kpyroe 

20 

25 

32 

36 

40 

50 

63 

6 

6 

6 

8 

3.175 20.6 17.324 3x2 

3.969 20.8 16.744 3x2 

3.175 25.6 22.324 3x2 

3.969 25.8 21.744 3x2 

3.175 

3.969 

4.763 

32.6 29.324 

32.6 29.324 

32.8 28.744 

32.8 28.744 

33 

33 

28.132 

28.132 

10 6.350 33.4 26.91 

3x2 

4x2 

3x2 

4x2 

3x2 

4x2 

3x2 

8 4.763 37 32.132 

6 

8 

10 

5 

6 

8 

10 

12 

6 

8 

3.175 

3.969 

4.763 

6.350 

3.175 

3.969 

4.763 

6.350 

7.938 

3.969 

4.763 

40.6 37.324 

40.6 37.324 

40.8 36.744 

40.8 36.744 

41 36.132 

41.4 34.91 

41.4 34.91 

50.6 47.324 

50.6 47.324 

50.8 46.744 

50.8 46.744 

51 46.132 

51.4 44.91 

51.4 44.91 

51.8 43.688 

63.8 59.744 

63.8 59.744 

64 59.132 

4 

4x2 

6x2 

4x2 

6x2 

4x2 

3x2 

4x2 

4x2 

6x2 

4x2 

6x2 

4x2 

3x2 

4x2 

3x2 

4x2 

3x2 

4x2 

10 6.350 64.4 57.91 4x2 

12 7.938 64.8 56.688 3x2 

39 

39 

55 

56 

64 

82 

65 

84 

68 

82 

68 

88 
99 

146 

100 

148 

102 

76 

101 

121 

177 

123 

179 

122 

95 

124 

94 

148 

220 

152 

158 

114 

852 

1091 

977 

1272 

1117 

1431 

1446 

1852 

1810 

2317 

2539 

2531 

1599 

2265 

2136 

3028 

2728 

2959 

3789 

1757 

2490 

2388 

3384 

2998 

3397 

4350 

4420 

2614 

3704 

3395 

4860 

5059 

L 

T S 

CraT~~­

HarpY3Ka 
Co, Krc 

1767 

2081 

2314 

2762 

3081 

4108 

3620 

4826 

4227 

5635 

5327 

6614 

5280 

7919 

6420 

9630 

7596 

7069 

9426 

6745 

10117 

8250 

12375 

9578 

9256 

12341 

11047 

10542 

15813 

12541 

15858 

14470 

0D:8l 

D L F T BCD-E 

34 67 57 12 

36 77 60 12 

40 67 64 12 

42 77 65 12 

48 

48 

50 

50 

67 

77 

67 

90 

74 

74 

76 

76 

12 

12 

12 

12 

52 100 78 16 

52 117 78 16 

56 120 82 16 

56 116 86 15 

54 81 80 

54 102 80 

56 94 88 
56 119 88 

60 117 92 

65 123 96 

65 143 96 

65 81 96 

65 102 96 

16 

16 

16 

16 

16 

16 

16 

16 

16 

68 94 100 16 

68 119 100 16 

70 120 102 16 

74 123 114 18 

74 143 114 18 

78 147 118 18 

80 96 119 18 

80 121 119 18 

82 119 122 18 

88 147 134 20 

92 150 138 20 

45 

48 

52 

53 

60 

60 

62 

62 

64 

64 

68 

70 

66 
66 

72 

72 

75 

80 

80 

80 

80 

84 

84 
85 

92 

92 

96 

98 

98 

100 

110 

114 

HIWIN. 69 599TE15-081 ORUS 

0TBepcr~~ nOA 
6ombl KOpn. 

X y z 5 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

5.5 9.5 5.5 24 

6.5 11 6.5 24 

6.5 11 6.5 24 

6.5 11 6.5 24 

6.5 11 6.5 24 

6.6 11 6.5 24 

6.6 11 6.5 24 

6.6 11 6.5 24 

9 14 8.5 25 

6.6 11 6.5 24 

6.6 11 6.5 24 

9 

9 

9 

9 

9 

9 

9 
9 

9 

9 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.5 30 

14 8.8 30 

11 17.5 11 40 

40 

40 

40 

40 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 

11 17.5 11 40 

14 20 13 40 

14 20 13 40 

noMeTKa: )i(ecTKOCTb paCC41otTaHa TeopeTiot4eCKiot lot3 AOnyll!eHiotR, 4TO HaTRr COCTaBJlReT 10% OT AlotHaMiot4eCKOiii Harpy3Kiot. 
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GOO TMn 

THn 

15-2051 

16-1652 

16-1654 

16-1652 

16-1654 

20-2052 

20-2052 

20-2054 

25-2552 

25-2554 

32-3252 

32-3254 

40-4052 

40-4054 

50-5052 

50-5054 

4 orB. 0 X CKB03H ble 
BCDE 

Pa3Mep 
AMaM. 

HoMHH. PCD 
War. wapHKa 

AHaMerp 

15 20 15.6 

16.6 

16 16 
16.6 

3.175 
16.6 

16.6 

20.6 

20 20 20.6 

20.6 

25 25 3.969 
25.8 

25.8 

32 32 4.763 
33 

33 

40 40 6.350 
41.4 

41.4 

50 50 7.938 
51.8 

51.8 

RD 

12.324 

13.324 

13.324 

13.324 

13.324 

17.324 

17.324 

17.324 

21.744 

21.744 

28.132 

28.132 

34.91 

34.91 

43.688 

43.688 

M6x1P 
OTB. nOA CMa3. 

ciJMTTMHr 

Kon-so 
)i(i!cTKOCTb 

o6. Ha 
Krc/lo4Kio4 

Kpyr H 
K 

Kpyros 

1.Bx1 18 

1.8x2 35 

1.8x4 68 

1.8x2 35 

1.8x4 68 

1.8x2 42 

1.8x2 42 

1.8x4 81 

1.8x2 53 

1.8x4 105 

1.8x2 66 

1.8x4 128 

1.8x2 82 

1.8x4 159 

1.8x2 100 

1.8x4 193 

M M 

T 

AHHaMH~. 
GraTH~. ra~Ka tllnaHe4 

Harp}'3Ka 
1x1 0' o6 

Harp}'3Ka 
Co, Krc D L F T BCD-E H 

C, Krc 

543 917 34 45 55 10 45 36 

860 1690 

1570 3370 
32 48 53 10 42 38 

860 1690 

1570 3370 
33 48 58 10 45 38 

970 2120 39 48 62 10 50 46 

970 2120 
38 

1760 4240 
58 62 10 50 46 

1470 3410 

2670 6830 
47 67 74 12 60 56 

2090 5200 

3800 10400 
58 85 92 15 74 68 

3420 8740 

6220 17480 
72 102 114 17 93 84 

5030 13280 

9110 26560 
90 125 135 20 112 104 

noMeTKa: )i(ecTKOCTb paCC4liiTaHa TeopeTl/14eCKlillil3 AOnyll!eHliiSI, 4TO HaTSir COCTaBJlSieT 5% OT AliiHaMl/14eCKO~ Harpy3Klil. 

OrB. 
WnH<j> 
Kopn. 

X 5 M 

5.5 24 0 

4.5 26 0 

6.6 26 0 

5.5 27.5 0 

5.5 32.5 3 

6.6 39.5 3 

9 48 0 

11 60 0 

14 83.5 0 



aooo TMn 

Hmax 

Pa3Mep 
A HaM. 

THn PCD RD 
HoMHH. wapHKa 

War 
AHaMeTp 

16-16A2 16 16 16.6 13.324 

20-20A2 20 20 
3.175 

20.6 17.324 

25-25A2 25 25 3.969 25.8 21.744 

32-32A2 32 32 4.763 33 28.132 

40-40A2 40 40 6.350 41.4 34.91 

1/8PT 

OTB. no.q CMa3. 

ci>~TTMHr 

Koll-BO AHHaMH~. 

o6. Ha Harp)'3Ka 
Kpyr H 1x1 0' o6 
Kpyroa C, KrC 

1.5x2 704 

1.5x2 793 

1.5x2 1174 

1.5x2 1682 

1.5x2 2806 

GraTH~. 

Harp)'3Ka 
Co, Krc 

1376 

1745 

2730 

4208 

7222 

HIWIN. 71 599TE15-081 ORUS 

L 

T 

0Dg6 

ra~Ka ci>J1aHe4 
CHCT. B03Bp. 0TBepCTHft nOA 

wapHKOB 60J1Tbl 

D L F T BCD-E w H X y z 

32 60 55 12 43 22 22 5.5 9.5 5.5 

36 69 60 12 47 28 27 5.5 9.5 5.5 

42 69 70 12 55 32 28 6.6 11 6.5 

54 94 100 15 80 40 37 9 14 8.5 

65 115 106 18 85 52 42 11 17.5 11 
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7.1 Bc-rynneH~e 

3n1 WBn HIWIN no11y4aeT npoKaTKoi1 3aroTOBOK 6e3 npii!MeHeHIHI npo4ecca Wlllllcj>OBKIII. lllaBHbiM npeii!MYLl!eCTBOM 

HaKaTHbiX WBn s:IBJls:leTCI'I He TOJlbKO IIIX XOpOWII!e TeXHII!4eCKII!e xapaKTepii!CTIIIKIII no TO'IHOCTIII, HO Ill nOCTOI'IHHas:l CKJlaACKas:l 

nporpaMMa, KOTopas:~ no3BOJl!'leT 6btCTpo npo11!3BOAII!Tb no 4epTe>KaM Kllll!eHTa Heo6XOAII!Moe K01111!4ecTBO WBn no xopowii!M 

4eHaM. 

HIWIN npii!MeHs:~eT nocJleAHII!e TexHollorll!lll np111 npo11!3BOACTBe HaKaTHbiX WBn. B 3TOM npo4ecce Ka>KAa!'l cTaAII!I'I 

II! MeeT Ba>KHYIO p011b- OT 3aKYnKIII Ka'!eCTBeHHbiX MaTepll!aJlOB AO KOHTp0111'1 Ka>KAOi1 CTaAII!III np01113BOACTBa. 

B HaKaTHbiX WBn B ocHOBHOM ll!cno1lb3YIOTCI'I TaKII!e >Ke MeTOAbl C03AaHII!I'I npeAHaTs:~ra, KaK 111 B Wlllllcj>osaHHbiX WBn, 

KpoMe HeKoTopbiX OT111114111i1 B onpeAelleHII!III norpewHocTei1 wara 111 reoMeTp11!4eCKIIIX AOnycKoB. HaKaTHble WBn MOryT 6b1Tb 

3aKa3aHbl c TaKII!MIII >Ke rai1KaMII!, KaK 111 Wlllllcj>osaHHble WBn. Ec11111 KOHL\bl WBn 6bt1llll He o6pa6oTaHHbl, reoMeTp11!4eCKII!e 

AOnycKII! He MOryT 6b1Tb npii!MeHeHbl. H111>Ke Bbl MO>KeTe YBII!AeTb KJlaccll!cj>II!Kal.\11110 T04HOCTei1 Ka>KAoro Tll!na WBn [eAII!HIIIL\bl 

1113MepeHII!s:l: MM). 

7.2 HaKaTHble WBn BbiCOKO~ TOLIHOCT~ 

Ta611. 7.1 noKa3biBaeT TO'IHOCTb wara npel.\11!3IIIOHHbiX HaKaTHbiX WBn. To4HOCTb wara 1113Meps:~eTcs:~ HaKon1leHHoi1 

norpewHOCTbiO All~'~ 300 MM pa6o4ero XOAa BIIIHTa. MaKCII!Ma1lbHbli1 ocesoi11110cj>T All~'~ npel.\11!3IIIOHHbiX HaKaTHbiX WBn 

yKa3aH B Ta6111114e 7.2. 3TII! WBn MoryT 1113roTaBJlii!BaTbCI'I c npeAHaTs:~roM, KaK 111 Wlllllcj>osaHHble WBn. OcHOBHas:~ 

IIIHcj>opMal.\1111'1 o 1lii!Hei1HbiX pa3Mepax 111 napaMeTpax HaKaTHbiX WBn npii!BeAeHa B Ta6111114e 7.3. 

Pac4eTHoi1 cj>opMy1loi1 1113 Ta6111114b1 7.1 MO>KHO pacc'III!TaTb ofill!YIO HaKonlleHHYIO norpewHOCTb All~'~ HaKaTHbiX WBn. 

HIWIN pacno11araeT CKJlaACKIIIMIII 3anacaMII! HaKaTHbiX BIIIHTOB All~'~ 6btCTporo npo11!3BOACTBa WBn 3Toro KJlacca TO'IHOCTIII. 

Ta6mHJ,a 7.1 KllaCCbl T04HOCHt npeLJ,Iii31110HHbiX HaKaTHbiX wsn 
HaKonJleHHaR 

C6 C7 
norpeWHOCTb 

v"' 23 52 

e, 
pa6o4aR AilliiHa 

e = 
p 300 

~ C6 C7 0 

a 

0-100 18 44 

101-200 20 48 

201-315 23 52 

EAIIIHIIILJ,bl 1113MepeHIIISI AilliiHbl: MM 

Ta6JlliiLJ,a 7.2 MaKCIIIMaJlbHbl~ oceso~ mocpr AilS! npeLJ,Iii31110HHbiX HaKaTHbiX wsn 
EAIIIHIIILJ,bl: MM 

2.381 
AlilaMerp wapliiKOB S2 3.969 4.763 

3.175 

Oceso~ mocpr 0.06 0.07 0.10 0.12 

6.35 

0.15 

EAIIIHIIILJ,bl: 0.001 MM 

C8 C10 

100 210 

X V30o 

C8 C10 

84 178 

92 194 

100 210 

7.144 7.938 9.525 

0.16 0.17 0.18 



HIWIN. 
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Ta6mHJ,a 7.3 npeLJ,~3~0HHble HaKaTHble wsn HIWIN EA~H~LJ,bl: MM 

HoMI1HanbHbl~ War MaKe. 
A11aMeTp do, 

1.25 2 2.5 3 4 5 5.08 6 8 10 12 16 20 25 30 32 36 40 50 63 
An~Ha 

MM B~HTa 

6 • • 500 

8 • ----------- BOO 
10 • • • • • • • 1000 

12 • • • • • • • • 1200 

14 -- -• --------- 2000 

15 • • 2000 

16 • • • • • • • • 3000 

20 -• 3000 

22 • 3000 

25 • • • • • • 4000 

28 ---- ----------- 4000 

32 • • • • • • • • • 4500 

36 • • • • • • • 4500 

38 -------- • - -- • - 5600 

40 • • • • • • • • 5600 

45 • • • 5600 

50 ---- - ••• 5600 

55 • 5600 

63 • • • • • 5600 

80 • • 6500 

• : npaBOeTOpOHHRR 11 neBOeTOpOHHRR pe3b6a • : TonbKO npaBOeTOpOHHRR pe3b6a. no>Kany~eTa eBR>K~Teeb e HaM~ B eny4ae eneLJ,. 
Janpoea 
np11Me4aH~e: MaKe~ManbHaR An~Ha BI1HTa OeHOBaHa Ha Knaeee T04HOeT~ C7. ,QnR HaKaTHbiX WBn, MaKe. An~Ha 3aB~e~T OT A~aMeTpa 

B~HTa ~ AP· 

73 
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7.3 OcHOBHble T~nbl HaKaTHbiX wen 

crp. 

138 

140 

142 

crp. 

144 

OcHOBHble nmbl 

Cl>naH4eea~ OAliiHapHa~ ral;jKa c Hap}')I<Hol;j 

CliiCTeMol;j B03BpaTa wapliiKOB W 

--1 ........................... = -/-N->""'< ............... 11-

= .__ ___ ___y 

Kpyrna~ OAliiHapHa~ ral;jKa c Hapy>KHol;j 

CliiCTeMol;j B03BpaTa wapliiKOB 

Cl>naH4eea~ OAliiHapHa~ ral;jKa c Hap}')I<Hol;j 

CliiCTeMol;j B03BpaTa wapliiKOB V 

.........,,...,...r>l = t----/--r)r--'in-...,_,-,...,-,., 
- -1--f@--@f--­

_{/ 
= '-----------" 

II-

Kpyrna~ OAliiHapHa~ ral;jKa c Hap}')I<Hol;j 

CliiCTeMol;j B03BpaTa wapliiKOB V 

*-. * . C=;:::-
r-:fllr--------, 

rt 
c...:C... 

Cl>naH4eea~ OAliiHapHa~ ral;jKa c Hapy>KHol;j 

CliiCTeMol;j B03BpaTa wapliiKOB 

KeaApaTHa~ OAliiHapHa~ ral;jKa c Hapy>KHol;j 

CliiCTeMol;j B03BpaTa wapliiKOB V 

WBn C 60JlbWliiM warOM BliiHTa 

--

Cl>naH4eea~ OAliiHapHa~ ral;jKa All~ BliiHTa c 6onbWliiM waroM 

CTp. 

139 

141 

143 

CTp. 

144 

*8 Clly4ae He06XOAliiMOCTlil npOlii3BOACTBa ral;jKlil, OT/llii4HOI;j OT yKa3aHHbiX BbiWe, CBSI>Kio!TeCb C HaMH AilS! COrllaCOBaHH~ 4epTe>Kel;j. 

(tJ: 8 3Tio1X Clly4aSIX CMa304Hbll;j KapTpHA>K E2 AOayneH. 3TO He OTHOCHTCSI K BloiHTaM C AHaMeTpOM 16 MM lo1 MeHee, lillllol wapHKaM MeHee 2.381 MM 



7.4 Pa3Mepb1 HaKaTHbiX WBn 

000 TMn 

PaJMep Ko11-ao 

THn 
A HaM. o6. Ha 

HoMHH. 
War wapHKa Kpyr H 

AHaMeTp KpyroB 

8-2.581 8 2.5x1 
2.5 2.000 

10-2.581 2.5x1 
10 

10-481 2.5x1 
4 2.381 

12-481 12 2.5x1 

16-581 16 2.5x1 

20-5C1 20 5 3.175 3.5x1 

25-582 2.5x2 
25 

25-1081 10 4.763 2.5x1 

32-582 3.175 2.5x2 
32 

32-1082 2.5x2 

40-1082 40 2.5x2 
10 6.350 

50-10C2 50 3.5x2 

63-1 OC2 63 3.5x2 

T<12 M6x1P 
1":!:12 1/SPT 
OTB. nOA CMa3. 

cj)MTTMHr 

AHHaMH~. 

HarpyJKa 
1x106 o6 

C, Krc 

218 

252 

304 

344 

679 

1001 

1534 

1459 

1702 

4379 

4812 

7146 

7869 
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L 

T s 

z 

~~ J- ~ 

f= 
-

-

11 
-, 

/)/) 
,-

11 ,[ 

~ 
' ,[ 
' 
' 

I@ @ @- ' 
!-" H ' I-; !-" 

T ' 
' JL1 Jl (/(/ ' 
' 
' L 

--

+= 
0F 0Dg6 00~:~ 

raHKa <ll11aHe4 W11Hcjl 
CraTH~. 

0TBepcrHe nOA Kopn. 
HarpYJKa 

6om 
Co, Krc L D F 8CD-E T 

X y z 5 

317 34 26 47 35 8 5.5 9.5 5.5 8 

405 34 28 52 38 8 5.5 9.5 5.5 8 

466 41 30 53 41 10 5.5 9.5 5.5 10 

574 41 30 50 40 10 5.5 9.5 5.5 12 

1226 43 40 64 51 10 5.5 9.5 5.5 12 

2149 50 44 68 55 12 5.5 9.5 5.5 12 

3975 60 50 74 62 12 5.5 9.5 5.5 12 

2983 65 60 86 73 16 6.6 11 6.5 12 

5098 60 58 84 71 12 6.6 11 6.5 12 

10345 98 74 108 90 16 9 14 8.5 15 

12732 102 84 125 104 18 11 17.5 11 15 

22477 126 94 135 114 18 11 17.5 11 20 

28290 128 110 152 130 20 11 17.5 11 20 
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000 

Pa3Mep 

THn 

HoMHH. 
War 

AHaMeTp 

8-2.581 8 
2.5 

10-2.581 
10 

10-481 
4 

12-481 12 

16-581 
16 

16-5.0881 
5.08 

16-5.08C1 16 

20-5C1 20 

25-582 
25 

25-1082 10 

32-582 5 
32 

32-1082 

40-1082 40 
10 

50-1 OC2 50 

63-1 OC2 
63 

63-12C3 12 

TMn 

Ko11-9o AHH8MH~. 

A HaM. o6. Ha HarpYJKa 
wapHKa KpyrH 1x1 0' o6 

Kpyro8 C, Krc 

2.5x1 218 
2.000 

2.5x1 252 

2.5x1 305 
2.381 

2.5x1 344 

2.5x1 679 

2.5x1 763 

3.175 3.5x1 1013 

3.5x1 1001 

2.5x2 1534 

4.763 2.5x2 2663 

3.175 2.5x2 1702 

2.5x2 4379 

2.5x1 4812 
6.350 

3.5x2 7146 

3.5x2 7869 

7.938 3.5x3 16828 

raiiKa 
Pe3b6a AJ1R AJ1HH8 WHpHHa 8biCOTa 

CTaTH~. pe3b6bl 8038. Tpy6KH 8038. Tpy6KH KpBnlleHHR 
HarpYJKa 
Co, Krc 

L D M J w H 

317 28 18 M18x1P 10 15 15 

405 30 20 M18x1P 10 17 17 

466 32 23 M22x1P 10 20 20 

574 32 25 M24x1 P 10 22 21 

1226 40 31 M28x1.5P 10 23 25 

1399 45 30 M25x1.5P 13 24 21 

1945 45 30 M25x1.5P 13 24 21 

2149 45 35 M32x1.5P 12 27 22 

3975 58 40 M38x1.5P 16 31 25 

6123 94 45 M38x1.5P 16 38 32 

5098 60 54 M50x2P 18 38 29 

10345 95 58 M52x2P 18 44 36 

12732 102 65 M60x2P 25 52 41 

22477 130 80 M75x2P 30 62 46 

28290 132 95 M90x2P 40 74 52 

58535 205 102 M95x3P 35 75 59 
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000 TMn 

L 

Pa3Mep AHHaMH~. ra~Ka 
Pe3b6a AJIR AnHHa 

Kon-ao CrarH~. 
A HaM. Harpy-3Ka KpenneHHR pe3b6bl 

THn o6. Ha Kpyr 
1x106 o6 

Harpy3Ka 
HoMHH. 

wapHKa 
Co, Krc 

War 
H KpyroB 

C, Krc L D M J 
AHaMeTp 

8-2.581 8 2.5x1 218 317 24 22 M18x1P 7.5 
2.5 2.000 

10-2.581 2.5x1 252 405 24 24 M20x1P 7.5 
10 

10-481 2.5x1 304 466 34 26 M22x1P 10 
4 2.381 

12-481 12 2.5x1 344 574 34 28 M25x1.5P 10 

16-581 16 2.5x1 679 1226 42 36 M30x1.5P 12 

20-5C1 20 3.5x1 1001 2149 54 40 M36x1.5P 14 
3.175 

25-582 25 2.5x2 1534 3975 69 46 M42x1.5P 19 

32-582 2.5x2 1702 5098 69 54 M50x2P 19 
32 

32-1082 2.5x2 4379 10345 105 68 M62x2P 19 

40-1082 40 2.5x2 4812 12732 110 76 M70x2P 24 
10 6.350 

50-1 OC2 50 3.5x2 7146 22477 135 88 M82x2P 29 

63-10C2 63 3.5x2 7869 28290 135 104 M95x2P 29 
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GOO TMn 

8-2.581 

10-2.581 

10-481 

12-481 

12-4C1 

14-4C1 

14-581 

16-481 

16-581 

16-1081 

20-4C1 

20-581 

20-5C1 

25-581 

25-582 

32-582 

32-1082 

40-1082 

50-1 OC2 

63-1 OC2 

Pa3Mep 

HoMHH. 
AltaMeTp 

8 

10 

12 

14 

16 

20 

25 

32 

40 

50 

63 

War 

A ~taM. 
wapHKa 

2.5 2.000 

4 

4 

10 

4 

2.381 

3.175 

2.381 

3.175 

2.381 

3.175 

10 6.350 

Kon-ao 
o6.Ha 
KpyrH 
Kpyroa 

2.5x1 

2.5x1 

2.5x1 

2.5x1 

3.5x1 

3.5x1 

2.5x1 

2.5x1 

2.5x1 

2.5x1 

3.5x1 

2.5x1 

3.5x1 

2.5x1 

2.5x2 

2.5x2 

2.5x2 

2.5x2 

3.5x2 

3.5x2 

T<12 M6x1P 
1"2:12 1/SPT 
OTB. nOA CM83. 

ciJMTTMHr 

AHHaMH~. 

Harpy3Ka 
1x106 o6 

C, Krc 

218 

252 

304 

344 

459 

498 

636 

390 

679 

667 

582 

745 

1001 

845 

1534 

1702 

4379 

4812 

7146 

7869 

CTaTit~. 

Harpy3Ka 
Co, Krc 

317 

405 

466 

574 

803 

943 

1095 

744 

1226 

1194 

1329 

1526 

2149 

1987 

3975 

5098 

10345 

12732 

22477 

28290 

L D 

34 

34 

41 

41 

44 

40 

40 

41 

43 

52 

40 

40 

50 

40 

60 

60 

98 

102 

22 

24 

26 

28 

30 

31 

32 

35 

36 

36 

40 

40 

40 

43 

46 

54 

68 

76 

126 88 

128 104 

F 

43 

46 

49 

51 

50 

50 

50 

56 

60 

60 

60 

60 

64 

67 

70 

80 

102 

117 

129 

146 

8CD-E 

31 

34 

37 

39 

40 

40 

40 

43 

47 

47 

50 

50 

51 

55 

58 

67 

84 

96 

108 

124 

T 

8 

8 

10 

10 

10 

10 

10 

10 

10 

12 

10 

10 

12 

10 

12 

12 

16 

18 

18 

20 

0Taepcrlte noA 
6om 

X Y Z 

5.5 

5.5 

5.5 

5.5 

4.5 

4.5 

4.5 

5.5 

5.5 

6.6 

4.5 

4.5 

5.5 

5.5 

5.5 

6.6 

9 

11 

11 

11 

9.5 

9.5 

9.5 

9.5 

8 

8 

8 

9.5 

9.5 

11 

8 

8 

9.5 

9.5 

9.5 

11 

14 

17.5 

17.5 

17.5 

5.5 

5.5 

5.5 

5.5 

4.5 

4.5 

4.5 

5.5 

5.5 

6.5 

4.5 

4.5 

5.5 

5.5 

5.5 

6.5 

8.5 

11 

11 

11 



000 TMn 

Hmax 

Pa3Mep Kon-ao 
A HaM. o6.Ha 

THn 
HoMHH. wapHKa KpyrH 

War 
AHaMeTp Kpyroa 

8-2.581 8 2.5x1 
2.5 2.000 

10-2.581 2.5x1 
10 

10-481 2.5x1 
4 2.381 

12-481 12 2.5x1 

16-581 16 2.5x1 

20-5C1 20 3.175 3.5x1 

25-582 25 2.5x2 

32-582 2.5x2 
32 

32-1082 2.5x2 

40-1082 40 6.350 3.5x2 
10 

50-1 OC2 50 3.5x2 

63-1 OC2 63 3.5x2 

T<12M6x1P 

T.!:12 1/BPT 
OTB. no.q CMa3. 

ciJMTTMHr 

AHHaMH~. 
GraTH~. 

HarpY3Ka 
Harpy3Ka 

1x106 o6 
Co, Krc 

C, Krc 

218 317 

252 405 

304 466 

344 574 

679 1226 

1001 2149 

1534 3975 

1702 5098 

4379 10345 

4812 12732 

7146 22477 

7869 28290 

raHKa 

L D 

34 18 

34 20 

41 23 

41 25 

43 31 

50 35 

60 40 

60 54 

98 58 

102 65 

126 80 

128 95 

HIWIN. 79 599TE15-081 ORUS 

L 

T S 

<llnaHe4 
803BpaT. OTaepCTMe noA WnHcjl 
Tpy6Ka 6om Kopn. 

F T 8CD-E w H X y z 5 

41 8 29 15 15 5.5 9.5 5.5 8 

43 8 31 17 17 5.5 9.5 5.5 8 

46 10 34 20 20 5.5 9.5 5.5 10 

48 10 36 22 21 5.5 9.5 5.5 12 

55 10 42 23 25 5.5 9.5 5.5 12 

59 12 46 27 22 5.5 9.5 5.5 12 

64 12 52 31 25 5.5 9.5 5.5 12 

80 12 67 38 29 6.6 11 6.5 12 

92 16 74 44 36 9 14 8.5 15 

106 18 85 52 41 11 17.5 11 15 

121 18 100 62 46 11 17.5 11 20 

137 20 115 74 52 11 17.5 11 20 
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000 

Pa3Mep 

T~n HoM~H. 
War 

A~aMeTp 

14-481 
4 

14-4C1 14 

14-581 

16-581 16 

20-581 
20 

20-1081 10 

25-581 5 
25 

25-1082 10 

28-681 
28 6 

28-682 

32-1081 
32 

32-1082 10 

36-1082 36 

45-1282 45 12 

TMn 

Mmax 

Kon-ao A~HaM~4. 
Crar~4. 

A~aM. o6. Ha Harpy3Ka 
1x106 o6 

Harpy3Ka 
wap~Ka Kpyr~ 

Co, Krc 
Kpyroa C, Krc 

2.5x1 376 682 
2.381 

3.5x1 498 943 

2.5x1 636 1095 

3.175 2.5x1 679 1226 

2.5x1 745 1526 

4.763 2.5x1 1280 2314 

3.175 2.5x1 845 1987 

6.350 2.5x2 3816 7968 

2.5x1 1203 2796 
3.969 

2.5x2 2184 5592 

2.5x1 2413 5172 

6.350 2.5x2 4379 10345 

2.5x2 4592 11403 

7.144 2.5x2 5963 16110 

L 

K c 

w F H xt L 8 c K T A 
M 

(max) 

34 13 M4x7 35 26 22 6 6 M6 30 

34 13 M4x7 35 26 22 6 6 M6 30 

34 13 M4x7 35 26 22 6 6 M6 31 

42 16 M5x8 36 32 22 6 21.5 M6 32.5 

48 17 M6x10 35 35 22 9 M6 39 

48 18 M6x10 58 35 35 10 9 M6 46 

60 20 M8x12 35 40 22 7 9.5 M6 45 

60 23 M8x12 94 40 60 10 10 M6 54 

60 22 M8x12 42 40 18 8 10 M6 50 

60 22 M8x12 67 40 40 8 10 M6 50 

70 26 M8x12 64 50 45 10 12 M6 62 

70 26 M8x12 94 50 60 10 12 M6 67 

86 29 M10x16 96 60 60 11 17 M6 67 

100 36 M12x20 115 75 75 13 20.5 M6 80 



000 

THn 

16-1652 

16-1654 

16-1652 

16-1654 

20-2052 

20-2052 

20-2054 

25-2552 

25-2554 

32-3252 

32-3254 

40-4052 

40-4054 

50-5052 

50-5054 

4 OTB. 0x CKB03Hble 
BCDE 

Pa3Mep 

HoMHH. 
War 

AHaMeTp 

16 16 

20 20 

25 25 

32 32 

40 40 

50 50 

TMn 

M6x1P 
OTB. no,q CMa3 

cjntTTMHr 

Kon-eo AHH8MH~. 

A HaM. o6. Ha Harp)'3Ka 
wapHKa Kpyr H 1x106 o6 

Kpyroe C, Krc 

1.8x2 710 

1.8x4 1290 

1.8x2 710 

3.175 1.8x4 1290 

1.8x2 800 

1.8x2 800 

1.8x4 1450 

1.8x2 1210 
3.969 

1.8x4 2190 

1.8x2 1720 
4.763 

1.8x4 3110 

1.8x2 2810 
6.350 

1.8x4 5100 

1.8x2 4120 
7.938 

1.8x4 7470 

M 

GraTH~. raiiKa 
Harp)'3Ka 
Co, Krc 

D L 

1380 
32 48 

2760 

1380 
33 48 

2760 

1740 39 48 

1740 
38 58 

3480 

2800 
47 67 

5600 

4280 
58 85 

8530 

7170 
72 102 

14330 

10890 
90 125 

21780 

HIWIN. 81 599TE15-081 ORUS 

M 

T 

0TB. 
WnH!jl 

<llnaHe4 nOA 
Kopn 

6om 

F T BCD-E H X 5 M 

53 10 42 38 4.5 26 0 

58 10 45 38 6.6 26 0 

62 10 50 46 5.5 27.5 0 

62 10 50 46 5.5 32.5 3 

74 12 60 56 6.6 39.5 3 

92 15 74 68 9 48 0 

114 17 93 84 11 60 0 

135 20 112 104 14 83.5 0 
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7.5 Pa3Mepb1 HaKaTHbiX WBn, nocTOS1HHo HMeiO~Hxcs:~ Ha cKnaAe 

GOO TMn (DIN 69051 'laCTb5cflopMaB) <1111 CKJlaAtKaSI nporpaMMa 

16-5T3 

20-5T3 

20-5T4 

25-5T3 

25-5T4 

25-10T3 

32-5T3 

32-5T4 

32-5T6 

32-10T3 

32-10T4 

40-5T4 

40-5T6 

40-10T3 

40-10T4 

50-5T4 

50-5T6 

50-1 OT3 

50-10T4 

50-10T6 

H1 

Pa3Mep 

War 

16 

20 
5 3.175 

25 

10 4.763 

3.175 

32 

10 6.350 

3.175 

40 

10 6.350 

3.175 

50 

10 6.350 

Ko11-ao 

o6. Ha 

Kpyr H 
Kpyroa 

3 

3 

4 

3 

4 

3 

3 

4 

6 

3 

4 

4 

6 

3 

4 

4 

6 

3 

4 

6 

AHHaMH~. 

Harpy3Ka 
1x106 o6 

C, Krc 

900 

1100 

1300 

1200 

1500 

1900 

1300 

1700 

2400 

3100 

3900 

1900 

2700 

3500 

4500 

2100 

2900 

4000 

5100 

7300 

H1 

GraTH~. 

Harpy3Ka 
Co, Krc 

0 04 

1700 28 38 

2300 36 47 

3100 36 47 

3000 40 51 

4000 40 51 

4200 40 51 

4000 50 65 

5300 50 65 

7900 50 65 

6800 50 65 

9100 50 65 

6800 63 78 

10200 63 78 

9100 63 78 

12100 63 78 

8700 75 93 

13000 75 93 

11900 75 93 

15800 75 93 

23700 75 93 

• Pac~eT AHHaMH~ecKo~ H cTaTH~ecKo~ Harpy3oK ocHoBaH Ha OIN69051. 

M6x1 P(M8x1 P) 
OTB. no.q CMa3. 

cj)MTTMHr 

Koll-BO 

Kpene:>K. 
OTB. BO 

cjlllaHLie 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

8 

8 

8 

8 

8 

8 

8 

8 

8 

05 06 H1 L1 L2 L7 

5.5 48 40 10 40 10 

6.6 58 44 10 44 10 

6.6 58 44 10 52 10 

6.6 62 48 10 44 10 

6.6 62 48 12 52 1 0 

6.6 62 48 16 65 1 0 

9 

9 

9 

9 

9 

9 

9 

9 

80 62 10 46 12 

80 62 10 53 12 

80 62 10 66 12 

80 62 16 74 12 

80 62 16 85 12 

93 70 10 53 14 

93 70 10 66 14 

93 70 16 74 14 

9 93 70 16 87 14 

11 110 85 10 57 16 

11 110 85 10 70 16 

11 110 85 16 78 16 

11 110 85 16 89 16 

11 110 85 16 112 16 

L11 

5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

8 

8 

8 

8 

8 

Pe3b6a 

nO A 
CMa3. 

cjlHTTHHr 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M6x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 

M8x1P 
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oeo TMn (c V-o6pa3HOM pe3b6oVI) <1111 CKllaACKaSI nporpaMMa 

L 

00 

PaJMep A~ HaM~~-
Kon-eo CraTM~. 

T~n 
A~aM. 

o6. Ha Kpyr 
HarpYJKa 

Harpy3Ka L D M J HoM~H. 
War wap~KOB 1x10' o6 

A~aMeTp 
~ Kpyroe 

C, Krc 
Co, Krc 

8-2.5T2 8 2 133 178 23.5 17.5 M15x1P 7.5 
2.5 2.000 

1 0-2.5T2 10 2 178 263 25 19.5 M17x1P 7.5 

1 0-4T2 10 4 2.381 2 198 282 32 24 M22x1 P 10 
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GOO TMn 

PaJMep 

T~n HoM~H. 
War 

A~aMeTp 

12-481 12 4 

(c V-o6pa3HOH pe3b6oVI) 

A~ HaM~~-
Kon-eo 

A~aM. 
o6. Ha Kpyr 

HarpYJKa 
wap~KOB 1x10' o6 

~ Kpyroe 
C, Krc 

2.381 2.5x1 344 

<1111 CKJlaAtKaSI nporpaMMa 

CraTM~. 

Harpy3Ka L D M J 
Co, Krc 

574 34 25.5 M20x1 P 10 



8.1 KoMnneKT npe'-'~3~0HHbiX HaKaTHbiX WBn 

1. To4HOCTb m1HelilHoro nepeMell.leHl.-11'1 ±0.0005 AtolilM/cjlyT. 

2. Halll4414e Ha cK.IlaAe W14poKoro cneKTpa pa3Mepoe. 

3. BbiCOKa!'l T04HOCTb 14 npoAOll>Kl4TellbHbllil cpoK c11y>K6b1. 

OCbX 
npaBOCTOpOHHflft 

2-12)0.42 CKB03HOe 

BC02.3 

0.5 
4.93 

3.2 1.1 

ll_l o.ooo16IC f-":: 
' "' /I 0.00063 AA' 1-

I©JI o.ooo31 c h 

0.24 
~ 

1/2"- 20 UNF 

2.52 \ 00.156 CKB03HOe 

Q·i.!!.m:t!ll 

OCbY 
neBOCTOpOHHHfl 

2-00.42 CKB03HOe 

BC02.3 

~ 
~) 

12)0.1 56 CKB03HOe 

4.0 

0.13 

4.93 

.5 3.2 

0.4 

0.2 

1.1 

A 

2.28+0.059 

0.47 

lrlJJo.ooos~ IBB' I 

c 
1.6 

0.13 

0 

S99TE1~ 85 

4.5 4.5 

0.13 0.67 3.2 0.5 

~;t·J~o~.o~oo~1~6 ~c~ I 
-t 0.00063 AfJI 

--l©llo.ooo31IC' I 

-+- -~c:--1-

IG 100.6245 0.2Y 
.ID.m_ [1 0.6242 0.25 

0.7871 
Ill 0.7868 1/2'- 20 UNF 
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S99TE15-081 ORUS 

wsn 
32 

36 

42 

48 

Pa3Mepb1 eTolla 

9 

12 

16 

P.C. A~o~aM. 

A~o~aM. Wap~o~KoB 

Yro11 HaKJloHa pe3b6bl 

4,q10111Ma 

Koll~o~'leeTso o6opoToB wap~o~KoB 

War 

CTaT. Harpy3Ka 

A 

42 

46 

52 

58 

c 
20.3 

23.3 

27.3 

A~o~HaM. Harpy3Ka [np~o~ ye11os~o~~o~ 1x1 06 o6.) 

To4HOeTb pe3b6bl; TO'IHOeTb no31o141o!OH1o!posaH~o~H 

npeAHaTHr 

Deb X, AtoHMbl 

Deb Y, AtoHMbl 

OCbX 
{B320SX) 

KOPnYC 
{B320SH) 

OCbY 
{B320SY) 

B Cep~o~HHbiH HOMep 

24.07 B3205X-32 

28.07 B3205X-36 

34.07 B3205X-42 

40.07 B3205X-48 

D Cep~o~HHbiH HOMep 

13.77 B3205Y-9 

16.77 B3205Y-12 

20.77 B3205Y-16 

1.28" 

0.125" 

2.84° 

2.5x2 

5TPI 

55 560 N 

18 495 N 

0.0003"/27t; 0.0005"/cjlyT 

127 Kr. 



9.1 Cep~S1 Super 5 

• npHMeHeHHe: 

U.S.A. Patent No. 6561054 

Taiwan Patent No. 231845 

Taiwan Patent No. 233472 

Taiwan Patent No. 245857 

Taiwan Patent No. 115652 

Japan Patent No. 3117738 

Cll!cTeMbl c 4nY, npoMblwneHHoe o6opyAoBaHII!e, 

BbiCOKOT04Hoe o6opyAoBaHII!e 111 AP· o6opyAoBaHII!e, B Ko­

TopoM Tpe6yiOTC51 BbiCOKII!e CKOpOCTIII nepeMell.leHIII51. 

• Oco6eHHOCTH: 

1. H1113KaSI WYMHOCTb (Ha 5-7,lJ,6 HIII>Ke, '!eM y CTaHAapT­

HOM cep111111). Cll!cTeMa poTa4111111 wapii!KOB cnoco6Ha 

norn0111aTb 3ByK, Bbl3biBaeMbiM CTOnKHOBeHIII51MIII 

wapii!KOB np111 pa6oTe, TeM caMbiM yMeHbWa51 yposeHb 

wyMa. 

2. KoMnaKTHoe 111 o6nerLteHHoe 111cnonHeH111e. ,lJ,MaMeTp 

raiiiKIII Ha 18%-32% MeHbWe '!eM y wsn APYriiiX ce­

pllliil. 

3. 3HaLteHIIIe Dm-N AOCTIIIraeT 220 000. ClllcTeMa B03-

spaTa wapii!KOB cnpoeKTII!posaHHa c ycL~~neHII!eM 

KaHanos oco6oiil cj>opMbl, 'ITO no3son111no noBbiCIIITb 

3Ha4eHII!e Dm-N AO 220 000. 

4. BbiCOKIIIe noKa3aTenlll ycKopeHIIISI 111 3aMeAneHIIISI. 8 
o6111eiil Macce see IIIH>KeHepHble peweHIII51, KOTOpble 

npiiiMeHeHbl B AaHHOM Tiline wsn (A1113aiiiH raiiiKIII, 

A1113aMH CIIICTeMbl poTal.\111111 wapiiiKOB C nOHIII>KeHHOM 

WYMHOCTbiO). n03BOnlllnlll nony4111Tb npeBOCXOAHble 

CKOpOCTHble xapaKTepiiiCTIIIKIII. 

5. KnaCCbl TOLIHOCTIII: 

Wnlllcj>OBaHHble wsn (JIS CTaHAapT) co- C7. 

HaKaTHble wsn (JIS CTaHAapT] C6-C10. 

S99TE1~ 87 

R40-10K4 - FSC -1200-1600-0.008 

4o6. _j Ill THO P'""" ~··"''' 
0AII!HapHa51 ra111Ka 

CDnaHe4 

• npoHJBOAHTenbHOCTb: 
Cnel.llllcj>IIIKal.\11151: 2R40- 40K4- DFSC -1200-1600-0.008 

War: 40 MM 

YcKopeHIIIe: 1 g (9.8 M/ceK2
) 

3Ha4eHII!e Dm-N: 120,000 

65 --- ~-- --:----~--- ~--- -:---- ' ' ' ---7---~----r---
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88 H1W1N. 
S99TE15-081 ORUS 

FSC TYPE 

M L7 

OTB. no,q CMa3 ~ 
cj)MTTMHr I'. 
~ lr~ 

0 
11 :::; 

2!i 
I 

I 
I 

Ln J 
Cl 

~- ...... 
c- 777777 

~ 

L2 
L1 

L11 

~C) 
lv& 

I 
I , I 

H 
I 
I 
L 

~ ~ YnnOTHeHMFI C 2-X CTOPOH 

PaJMep A""""· CTI!ITM"4. raMKa Ct-taJ. orsepcnte 2-x 

HoMMH. PCO 
RD AMaM. Kon-BO )l(ikTKOCTb 

38XQAH. 
War WZIIpMKZI KpyroB K, Krc/MKPI4 Harpyl. 

C, Krc ~:.p:r: 0 L 1 L2 TYPE ~~~:~ ~0~~;~ ~~~;Ja L7 04 05 M L1 ° L1 1 
pe3b6a 

14-10K3 

15-10K3 

15-20K2 

14 10 14.6 10.724 3.175 

15 
10 

15.6 12.324 3.175 
20 

16-16K2 16 16 16.4 13.124 3.175 

20-5K4 

20-10K3 

20-20K2 

20-6K5 

25-5K4 

25-10K3 

25-15K5 

25-20K3 

25-25K2 

25-6K5 

25-8K5 

25-10K4 

25-12K4 

25-16K3 

25-20K3 

25-8K5 

28-6K5 

20 

25 

28-8K5 28 

28-16K4 

32-5K4 

32-5.08K4 

32-6K5 

32-8K5 

32-10K5 

32-20K3 

32-32K2 

32-40K2 

32-8K5 

32-10K5 

32-12K5 

32-20K4 

32-10K5 

32-12K5 

32-16K4 

32-20K4 

36-6K5 

36-10K5 

36-12K5 

36-16K5 

36-20K4 

36-36K2 

38-8K5 

38-10K4 

36-15K4 
38-16K5 

32 

36 

38 

10 20.6 17.324 3.175 

20 

6 20.8 16.744 3.969 

10 

15 25.6 22.324 3.175 

20 

25 

6 

8 
10 

25.8 21.744 3.969 
12 

16 

20 

8 26 21.132 4.763 

6 28.8 24.744 3.969 

8 
29 24.132 4.763 

16 

5 
5.08 32.6 29.324 3.175 

6 
8 
10 

32.8 28.744 3.969 
20 

32 

40 

8 
10 
12 33 28.132 4.763 

20 

10 

12 
16 33.4 26.91 6.35 

20 

6 36.8 32.744 3.969 

10 

12 

16 37.4 30.91 6.35 

20 

36 

8 39 34.132 4.763 

10 

15 39.4 32.91 6.35 
16 

3 

3 
2 

2 

4 
3 
2 

5 

4 

3 

5 

3 
2 

5 

5 

4 

4 

3 
3 

5 

5 

5 

4 

4 

4 

5 

5 

5 

3 
2 

2 

5 

5 

5 

4 

4 
4 
5 

5 

5 

5 

4 

2 

5 

4 

4 
5 

24 

25 

15 

17 

42 

32 

21 

58 

49 

38 

63 

39 

25 

68 

70 

56 

56 

42 

43 

72 

74 

79 

64 

57 

57 

83 

84 

85 

52 

34 

32 

84 

86 

87 

72 

90 

90 

73 

70 

88 

98 

99 

100 

79 

39 

96 

81 

63 
104 

920 

960 

630 

680 

1790 28 10 46 48 40 44 38 

1930 34 10 44 
1256 10 50 

1385 34 10 47 

1490 1642 10 40 

1130 

760 

2420 

2660 36 10 47 

1730 10 56 

5660 42 10 49 

1650 4612 10 43 

1260 

1980 

3370 10 50 

5730 40 10 90 

1260 3436 10 80 

840 

2720 

2710 

2210 

2200 

1670 

2170 10 69 

7192 45 10 50 

7170 48 10 62 

5660 10 60 

5640 45 10 67 
4127 10 71 

1710 4290 10 80 

3480 8683 50 1 0 64 

2840 7966 50 1 0 49 

3690 9780 51 1 0 62 

2970 7661 50 10 92 

1840 

1840 

5960 10 38 

5940 
48 

10 39 

3090 9480 56 1 0 48 

3080 9460 10 59 

3080 

1900 

1280 

1240 

3860 

3850 

3840 

9450 10 73 

5430 50 20 87 

3530 20 87 

3440 20 94 

10914 55 10 64 

10890 10 79 

1 0870 
56 

20 88 

3190 8914 54 20 106 

5640 14480 10 77 

5620 

4570 

14450 20 87 
62 

11390 20 92 

4240 10854 20 107 

3240 

6010 

5990 

5960 

4840 

2540 

10632 56 10 51 

16440 20 80 

16420 20 87 

16350 66 20 109 

12880 

6240 

20 108 

20 95 

4190 13110 61 20 64 

5050 13790 20 70 

5020 13740 63 20 66 
6140 17340 20 108 

2 

57 

57 

57 

58 

64 

62 

65 

68 

65 

70 

80 

81 

80 

70 

86 

80 

86 

92 

87 

86 

96 

91 

93 

43 

43 

43 

44 

50 

48 

51 

54 

51 

56 

62 

63 

62 

54 

50 

50 

50 

51 

57 

55 

58 

61 

58 

64 

71 

72 

71 

62 

10 

5.5 M5x0.8P 6 
45 

47 

53 

51 

54 

57 

54 

60 

65 

66 

65 

59 

6.6 

65 75.5 12 71 

62 

65 

74 

66 

65 

73 

71 

75.5 

83 

78 

77 

84.5 

68 79.5 

70 61.5 

65 

65 

71 

77 

72 

71 
14 

81 

76 

76 

9 

10 

npHMe~aHHe: 1. AaHHble npHBeAeHbl M3 pac~eTa, ~TO B CMCTeMe HeT npeAHaTAra: ace BaH Harpy3Ka 30% OT AHHaMH~eCKOH. 

2. CHcTeMa poTall"" wapHKOB, OTilH~HaH aT K5, TaK:>Ke AOCTynHa. 

6 

7 

-• -
• 
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• 

-• 
-
-• -



HIWIN. 89 599TE15-081 ORUS 

FSC TYPE 

L2 

M L7 L1 

OTB. no,q CMa3 ~ L11 
cj)MTTMHr I'. ~C) 
~ lr~ lv& 

0 
11 :::; I 

I , 2!i 
I I 

H 
I I 
I I 

Ln J L 
Cl 

~- ...... 
c- 777777 

~ ~ ~ YnnOTHeHMFI C 2-X CTOPOH 

Pa3Mep 

RO 

38-20K4 20 

A""""· AMaM. Kon-ao )l(tkTKOCTb 

wapii!Kll Kpyroa K, Krc/NKM 
HarpYJ. 

C, Krc 

CTI!ITM"4. 

Harpyl. 
Co, Krc 

4990 13660 

Ct-tl!l3. oraepcnte 

0 L1 L2 TYPE ~~~:~ ~~~;~ ~~~;J• L7 04 05 M L10 L11 

25 108 

38-25K4 38 25 39.4 32.91 6.35 

4 

4 

2 

83 

83 

40 

85 

95 

101 

106 

108 

109 

87 

86 

42 

110 

109 

118 

119 

121 

98 

98 

71 

120 

95 

116 

125 

127 

129 

129 

104 

104 

104 

80 

79 

53 

130 

132 

113 

139 

144 

147 

157 

62 

152 

132 

168 

141 

143 

166 

177 
160 

4940 13560 63 25 127 93 70 81.5 14 78 9 M8x1P 10 7 

38-40K2 

40-5K5 

40-6K5 

40-8K5 

40-10K5 

40-12K5 

40-16K5 

40-20K4 

40-25K4 

40-40K2 

40-12K5 

45-8K5 

45-10K5 

45-12K5 

45-16K5 

45-20K4 

45-25K4 

45-40K3 

45-16K5 

50-5K5 

50-8K5 

50-10K5 

50-12K5 

50-15K5 

50-16K5 

50-20K4 

40 

45 

40 

40.6 37.324 3.175 

6 40.8 36.744 3.969 

8 41 36.132 4.763 

10 

12 

16 
20 41.4 34.91 6.35 

25 

40 

12 41.6 34.299 7.144 

8 46 41.132 4.763 

10 

12 

16 
46.4 39.91 

20 

25 

40 

6.35 

16 46.6 39.299 7.144 

50.6 47.324 3.175 

8 51 46.132 4.763 

10 

12 

15 

16 

20 51.4 44.91 6.35 

4 

4 

2 

4 

4 

3 

50-25K4 50 25 

4 

4 

4 

3 

3 
2 

50-30K4 

50-35K3 

50-40K3 

50-30K2 

50-12K5 

50-16K5 

50-20K4 

30 

35 

40 

30 51.6 44.299 7.144 

12 
51.8 43.688 7.938 

16 

20 52.2 42.466 9.525 4 

55-16K5 55 16 56.4 49.91 6.35 

63-10K5 

63-12K5 

63-20K5 

63-40K2 

63-12K5 

63-16K4 

63-20K5 

70-16K4 

70-20K4 

80-10K5 

63 

70 

60-12K5 60 
80-20K4 

10 

12 
64.4 57.91 

20 

40 

6.35 

12 64.8 56.688 7.938 

2 

16 
65.2 55.466 9.525 

4 

20 

16 
72.2 62.466 9.525 

20 

10 81.4 74.91 6.35 

12 61.6 73.666 7.936 

4 

4 

20 82.2 72.466 9.525 4 

2590 6560 

2470 9490 

25 103 

20 45 

3370 11780 63 20 52 

4360 14200 

6340 18400 

20 64 

20 83 

6330 

6300 

5130 

18380 20 86 

18320 20 108 

14440 
70 

20 110 

5080 14350 

2660 6940 

25 127 

25 101 

7430 20790 75 20 90 

4550 15860 70 20 66 

6810 21320 

6800 21290 

20 78 

20 89 

6780 

5520 

21240 20 108 

16760 75 25 108 

5480 16670 

4100 12020 

7810 23230 

25 129 

25 145 

20 119 

2700 11940 70 20 45 

4730 17530 75 20 74 

7050 23300 25 80 

7040 23280 25 90 2 

7030 23250 25 104 

7020 23230 25 109 

5720 18340 82 25 106 

5690 18260 

5650 18170 

4430 13840 

4390 13750 

25 129 

25 147 

25 133 

25 145 

3560 9960 82 25 92 

9480 

9450 
28776 85 25 97 
28710 25 112 

10670 31310 86 25 120 

7420 26157 82 25 104 

7720 29190 25 84 

7720 

7850 

3310 

29180 25 94 
95 

30020 25 132 

11100 25 110 

10520 36440 98 25 94 

11810 39320 107 25 100 
14410 49590 25 140 

12270 43299 25 105 
115 

12250 43239 25 122 

8620 37980 110 25 80 

11740 47130 115 25 102 
13230 51060 120 25 122 

93 70 81.5 78 

14 9 

100 75 87.5 85 

110 85 97.5 

105 80 92.5 

110 85 97.5 

100 75 87.5 

110 85 97.5 

118 92 105 

118 92 105 

121 95 108 

118 92 105 

16 

93 

90 

93 

85 

93 

100 

100 

103 

100 

135 100 117.5 115 

20 

138 103 120.5 118 

11 

147 112 129.5 127 13.5 

155 120 137.5 135 

150 115 132.5 25 130 

155 120 137.5 135 
165 130 147.5 145 

npHMe~aHHe: 1. AaHHble npHBeAeHbl H3 pac~eTa, ~TO B CHCTeMe HeT npeAHaTAra: ace BaH Harpy3Ka 30% OT AHHaMH~eCKOH. 

2. CHcTeMa poTall•• wapHKOB, OTilH~HaH aT K5, TaK:>Ke AOCTynHa. 

7 

8 

M8x1P 10 

10 

12.5 

2-x 

3BXOAH. 

pe3b6a 

• 
• 
• -
• 
• --• • 

-
• 

-
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FDC TYPE 

M 
a. no.q cMa3.~ 
ci>MTTMHr 

OT 

"' Cl 
'<S' 
Cl 

.------
0 
:::; 

.J,-L/'1 
Cl 

~-

f-

L2 
.!L_LL 

--t-~ 
11: v& 
'l I 

I 
-

I 
I 

J 

= = 
J 0Dg6 ~ 

A••~. Kon-ao )l(ecTKOCTb AMHaM. CTBTM"t. raMKZI 

14-10K3 

15-10K3 

15-20K2 

16-16K2 

20-5K4 

20-10K3 

20-20K2 

20-6K5 

25-5K4 

25-10K3 

25-15K5 

25-20K3 

25-25K2 

25-6K5 

25-8K5 

25-10K4 

25-12K4 

25-16K3 

25-20K3 

25-8K5 

28-6K5 

Ho~MH. 

AMBMeTp 

14 

15 

16 

20 

25 

28-8K5 28 

28-16K4 

32-5K4 

32-5.08K4 

32-6K5 

32-8K5 

32-10K5 

32-20K3 

32-32K2 

32-40K2 

32-8K5 

32-10K5 

32-12K5 

32-20K4 

32-10K5 

32-12K5 

32-16K4 

32-20K4 

36-6K5 

36-10K5 

36-12K5 

36-16K5 

36-20K4 

36-36K2 

38-8K5 

38-10K4 

38-15K4 

38-16K5 

32 

36 

38 

PCO 
War RO wapHKa Kpyroa K, Krc/~K~ 

10 14.6 10.724 

10 3.175 

20 
15.6 12.324 

16 16.4 13.124 3.175 

10 20.6 17.324 3.175 

20 

6 20.8 16.744 3.969 

10 

15 25.6 22.324 3.175 

20 

25 

6 

8 
10 
12 25.8 21.744 3.969 

16 

20 

8 26 21.132 4.763 

6 28.8 24.744 3.969 

8 
16 29 24.132 4.763 

5.08 

6 

8 
10 

32.6 29.324 3.175 

20 32.8 28.744 3.969 

32 

40 

8 

10 
33 28.132 4.763 

12 

20 

10 

12 
16 33.4 26.91 6.35 

20 

6 36.8 32.744 3.969 

10 

12 

16 37.4 30.91 6.35 

20 

36 

8 39 34.132 4.763 

10 

15 39.4 32.91 6.35 

16 

3 
3 

2 

2 

4 
3 
2 

4 

3 

3 
2 

4 

4 

3 
3 

4 

4 

4 

3 

2 

2 

4 

4 

4 

4 

2 

4 

4 

31 

33 

20 

23 

55 

42 

27 

77 

65 

50 

83 

51 

32 

91 

92 

74 

74 

55 

55 

96 

93 

104 

84 

77 

77 

111 

112 

113 

68 

44 
42 

112 

113 

114 

94 

119 

119 

96 

71 

118 

130 

131 

132 

105 

51 

127 

107 

109 

137 

Hl!lrpyl. Harpy>. <llopMa 
Co, <rc 0 L1 L2 TYPE A (061 C, Krc 

920 

960 

630 

1790 28 10 96 48 

1930 10 92 
34 

1256 10 104 

680 1385 34 10 98 

1490 1642 10 84 

1130 

760 

2420 

2660 36 10 98 

1730 10 116 

5660 42 10 102 

1650 4612 10 90 

1260 

1980 

3370 10 104 

5730 40 10 184 

1260 3436 10 164 

840 

2720 

2710 

2210 

2200 

1670 

2170 10 142 

7192 45 10 104 

7170 48 10 128 

5660 10 124 

5640 10 138 
45 

4127 10 146 

1710 4290 10 164 

3480 8683 50 10 132 

2840 7966 50 10 102 

3690 9780 51 10 128 

2970 7661 50 10 188 

1840 

1840 
5960 48 10 80 
5940 10 82 

3090 9480 56 10 100 

3080 9460 10 122 

3080 

1900 

9450 10 150 

5430 50 20 178 

1280 3530 20 178 

1240 

3860 

3850 

3840 

3440 20 192 

10914 55 10 132 

10890 56 10 162 

10870 20 180 

3190 8914 54 20 216 

5640 14480 10 158 

5620 

4570 

14450 20 178 

11390 
62 

20 188 

4240 10854 20 218 

3240 

6010 

5990 

5960 

10632 56 10 106 

16440 20 164 

16420 20 178 

16350 66 20 222 

4840 12880 20 220 

2540 6240 
2 

20 194 

4190 13110 61 20 132 

5050 

5020 

13790 20 144 

13740 63 20 180 

6140 17340 20 220 

57 

57 

57 

58 

64 

62 

65 

68 

65 

70 

80 

81 

80 

70 

86 

80 

86 

92 

86 

96 

91 

93 

' I 
M" j I 

I 
I .}-.}-
L 

~ YnJ1an.teHMFI C 2-XCTOPQH 

CDnBHe4 

<llopMa <llopMa 

B (LSI C(L9l 

40 44 

43 

43 

43 

44 

50 

48 

51 

54 

51 

56 

62 

63 

62 

54 

50 

50 

50 

51 

57 

55 

58 

61 

58 

64 

71 

72 

71 

62 

L7 04 05 

38 

Ctro!a3. oTsepcn1e 2-x 

L10 Lll 3i!IXOAH. 

pe3b6a 

5.5 M5x0.8P 6 
45 

47 

53 

10 51 

54 

57 

54 

60 

65 

66 

65 

59 

6.6 

-• -
• 
• ---
• 

65 75.5 12 71 6 

62 71 

65 75.5 

74 83 

65 77 

73 84.5 

68 79.5 

70 81.5 

65 

71 

77 9 

71 
14 

81 

76 

78 

-• 
-

7 

M8x1P 10 -• -
np ... e~aHHe: 1. AaHHble npHBeAeHbl H3 pac~eTa, ~TO B CHCTeMe HeT npeAH8TRra: ace BaR Harpy3Ka 30% OT AHH8MH~eCKOH. 

2. C•cTeMa poTall"" wapHKOB, OTilH~HaR aT K5, TaK:>Ke AOCTynHa. 



FDC TYPE 

M 
a. no.q cMa3.~ 
ci>MTTMHr 

OT 

"' Cl 
'<S" 
Cl 

.------
0 
:::; 

.J,-L/'1 
Cl 

~-

f-

HIWIN. 91 599TE15-081 ORUS 

L2 
Q..JJ_ 

--t-~ 
11: v& 
ll ' I 

M" j I I 
-

I I 
I I _1,-_J,-

J L 

= = 
J 0Dg6 ~ ~ YnJ1an.teHMFI C 2-XCTOPQH 

HoMMH. 

AMBMeTp 

PCO 
AMBM. Kon-ao ::>KikTKOCTb AMHI!IM. 

RD wapMKI!I Kpyroa K, Krc/~KN Harpyl. 
C,Krc 

Pantep 

War 

38-20K4 20 4990 

CTI!ITM"4. 

HarpYJ. 

Co, Krc 

13660 

raHKI!I CDnaHeu, 

0 L1 L2 TYPE ~~~:~ ~0~~;~ ~0~~;~ L7 04 05 

25 220 

Ctro!l!l3. OTaepcnte 2-x 

L10 L11 30Xo,IIH. 
pe3b6a 

• 
38-25K4 38 25 39.4 32.91 6.35 

4 

4 

2 

110 

109 

53 

114 

127 

135 

141 

142 

143 

115 

114 

56 

146 

145 

156 

158 

160 

129 

129 

93 

159 

129 

154 

166 

169 

171 

171 

138 

134 

136 

105 

104 

70 

173 

175 

149 

185 

192 

196 

208 

82 

202 

175 

222 

187 

190 

223 

238 

212 

4940 13560 25 258 2 93 70 81.5 14 78 9 M8x1P 10 7 • 
• 38-40K2 

40-5K5 

40-6K5 

40-8K5 

40-10K5 

40-12K5 

40-16K5 

40-20K4 

40-25K4 

40-40K2 

40-12K5 

45-8K5 

45-10K5 

45-12K5 

45-16K5 

45-20K4 

45-25K4 

45-40K3 

45-16K5 

50-5K5 

50-8K5 

50-10K5 

50-12K5 

50-15K5 

50-16K5 

50-20K4 

40 

45 

50-25K4 50 

50-30K4 

50-35K3 

50-40K3 

50-30K2 

50-12K5 

50-16K5 

50-20K4 

55-16K5 55 

63-10K5 

63-12K5 

63-20K5 

63-40K2 

63-12K5 

63-16K4 

63-20K5 

70-16K4 

70-20K4 

80-10K5 

63 

70 

80-12K5 80 

80-20K4 

40 

40.6 37.324 3.175 

6 40.8 36.744 3.969 

8 41 36.132 4.763 

10 

12 

16 
20 41.4 34.91 6.35 

25 

40 

12 41.6 34.299 7.144 

8 46 41.132 4.763 

10 

12 

16 
20 46.4 39.91 6.35 

25 

40 

16 46.6 39.299 7.144 

50.6 47.324 3.175 

8 51 46.132 4.763 

10 

12 

15 

16 

20 51.4 44.91 6.35 

25 

30 

35 

40 

30 51.6 44.299 7.144 

12 
16 51.8 43.688 7.938 

20 52.2 42.466 9.525 

16 56.4 49.91 6.35 

10 

12 
20 64.4 57.91 6.35 

40 

12 64.8 56.688 7.938 

16 
20 65.2 55.466 9.525 

16 
72.2 62.466 9.525 

20 

10 81.4 74.91 6.35 

12 81.8 73.688 7.938 

20 82.2 72.466 9.525 

4 

4 

2 

4 

4 

3 

4 

4 

4 

3 
3 

2 

4 

2 

4 

4 

4 

4 

2590 6560 25 210 

2470 9490 20 95 

3370 11780 63 20 1 09 

4360 14200 

6340 18400 

20 133 

20 171 

6330 

6300 

5130 

18380 20 177 

18320 70 20 221 
14440 20 225 

5080 14350 

2660 6940 

25 259 

25 207 

7430 20790 75 20 185 

4550 15860 70 20 137 

6810 21320 

6800 21290 

20 161 

20 183 

6780 

5520 

21240 20 221 

16760 75 25 221 

5480 16670 

4100 12020 

7810 23230 

25 263 

25 295 

20 243 

2700 11940 70 20 95 

4730 17530 75 20 153 

7050 23300 

7040 23280 

7030 23250 

7020 23230 

25 166 

25 186 

25 214 

25 224 

5720 18340 82 25 218 

5690 18260 25 263 

25 299 

25 271 

25 295 

5650 18170 

4430 13840 

4390 13750 

3560 9960 82 25 190 

9480 

9450 

28776 25 200 

28710 
85 

25 229 

10670 31310 86 25 245 

7420 26157 82 25 213 

7720 29190 25 174 

7720 

7850 

3310 

29180 95 25 194 
30020 25 270 

11100 25 226 

10520 36440 98 25 194 

11810 39320 25 206 

14410 49590 
107 

25 286 

12270 43299 115 25 216 
12250 43239 25 250 

8620 37980 110 25 166 

11740 47130 115 25 210 

13230 51060 120 25 250 

2 

93 70 81.5 78 

14 9 

100 75 87.5 85 

110 85 97.5 

105 80 92.5 

110 85 97.5 

100 75 87.5 

110 85 97.5 

118 92 105 

118 92 105 

121 95 108 

118 92 105 

16 

93 

90 

93 

85 

93 

100 

100 

103 

100 

135 100 117.5 115 

20 

138 103 120.5 118 

11 

147 112 129.5 127 13.5 

155 120 137.5 135 

150 115 132.5 25 130 

155 120 137.5 

165 130 147.5 

135 

145 

npHMe~aHHe: 1. AaHHble npHB8A8Hbl H3 pac~eTa, ~TO B CHCTeMe H8T npeAHaTRra: oceBaR HarpyaKa 30% OT AHHaMH~eCKOH. 

2. CHcTeMa poTaljHH wapHKOB, OTllH~HaR oT K5, TaK>Ke AOCTynHa. 
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9.2 CMa304Hbl~ KapTp~A>K E2 

• Oco6eHHOCTIII: 

• PeanbHaSI 3KOHOMMSI: 

CL-lcTeMa E2 no3eo.n11eT ynpocTL-lTb CL-lCTeMy CMa3KL-1 

y3.na Ill COKpaTLo1Tb KO.nLo14eCTBO paCXOAyeMOIA CMa3KL-1. 

• YeenML!eHMe MHTepeana o6cny>KMBaHMSI: 

E2 no3eo.n11eT A06L-1TbCI1 paeHoMepHoro A.nHTe.nbHoro 

CMa3biBaHLo111 WBn H, COOTBeTCTBeHHO, npOA.nHTb 

BpeM!1 OT OAHOrO n.naHOBOrO o6c.ny)KHBaHiill1 AO 

c.neAYIOil.!ero. 

• npoCTOTa 06CilY>KMBaHMSI: 

lilcno.nHeHHe E2 pa3pa6oTaHo cnei...\Ha.nbHO c 1...\e.nbiO 

HCK.ni04111Tb KaKHe-.nL-160 npH60pb1 H HHCTpyMeHTbl, 

Heo6XOAHMble A.n11 MOHTa)Ka. KapTpHA)K E2 
HaAeBaeTCI1 Ha raiAKy TO.nbKO B TOM c.ny4ae, KOrAa 

raiAKa ~e OAeTa Ha BHHT (a c.ny4ae, ec.nL-1 pa3peweH 

AeMOHTa)K raiAKL-11. 

• ToL!HaSI noAaL!a cMa3KM: 

lilcno.nHeHHe KapTpL-1A)Ka no3ao.n11eT cMa3Ke 

nonaAaTb HenocpeACTBeHHO Ha Te.na Ka4eHHI1 

BHYTPL-1 raiAKH 4epe3 cMa304Hoe OTBepcTL-le. 

• npoCTOTa ycTaHOBKI'I: 

CMa3biBaHLo1e npoL-1CXOAHT npL-1 ABL-1)KeHL-1H raiAKL-1 

B 060HX Hanpaa.neHLo1!1X. no :nolA npL-14Lo1He HeT 

orpaHH4eHHI1 no ero L-1cno.nb30BaHL-110. 

• OxpaHa oKpY>KaiOLl.lelii cpeAbl: 

0TcyTcTBHe yTe4eK Mac.na Ae.naeT cHcTeMy E2 
HAea.nbHOIA B npoeKTL-lpOBaHHL-1 o6opyAOBaHLo111 C 

BbiCOKL-lMiil Tpe6oBaHHI1M K 4Lo1CTOTe (HanpliiMep, B 

no.nynpOBOAHL-lKOBO!A npOMbiW.neHHOCTHJ. 

• Bbl6op cMa3KIII: 

CMeHHbiiA KapTpHA)K E2 MO)KeT 6b1Tb Hano.nHeH 

.n106b!M Mac.noM. 

• npMMeHeHMe B HeCTaHAapTHbiX YCIIOBI'ISIX: 

Mac.no MO)KeT 6b1Tb CMeWaHO C KOHCHCTeHTHOIA 

CMa3KOI1 A.n11 6o.nee BbiCOKOIA aAre3Lo1L-1, oco6eHHO B 

nbl.nbHbiX L-1 a.na)I<HbiX yc.noBL-111X pa6oTbl. C.neAyeT 

nOMHHTb 0 COBMeCTHMOCTH CMeWHBaeMbiX 

CMa304HbiX MaTepLo1a.nOB. 

• XapaKTepMCTI'IKI'I CMa3KI'I: 

CHcTeMa E2 nepaoHa4a.nbHO 3ano.nHeHa 

CHHTeTLo14eCKL-1M MaC.nOM, BI13KOCTb KOTOporo 

K.naccL-1<l>L-11...\L-1PYeTc!1 no ISO- VG680. 

CL-lcTeMa E2 noAXOAL-lT 111 An11 ML-lHepa.nbHoro, 

H yr.neBOAOPOAHOro Mac.na, a TaK )Ke An11 

KOHCL-lCTeHTHOIA CMa3Kiil Ha OCHOBe C.nO)I<HbiX 

3<l>Hpoa. CMa3Ka c BbiCOKoiA BI13KOCTbiO 6yAeT 

.ny4We pa6oTaTb B YCIIOBIIII1X nOBbiWeHHOIA .nL-160 

noHL-l)KeHHOIA TeMnepatypbl. HL-13Koe TpeHHe CHL-l)KaeT 

3HepronoTpe6.neHHe B cHcTeMe L-1 npeAOTBpall.!aeT 

KOpp03HIO. 

• npo1113BOAIIITenbHOCTb: 

CMa3KM 

CHcTeMa E2 6.naroAap!1 npaBHilbHOMY H nocTOI1HHOMY 

nonaAaHHIO CMa3KH Ha TeJJa Ka4eHHI1 yae.nH4Lo1BaeT 

liiHTepaa.n Me)KAY o6c.ny)KL-1BaHLo111MH 11106oro WBn, 

KOTOpoe npHMeH!1eTCI1 C AaHHbiM KapTpliiA)KeM. 

YcnoBHR TecTa: 

HcnollbJyeMoe WBn R40-40K2-FSC 

Macno Mobil SHC 636 !SOC.C.) 

CKOpOCTb 3000 06. B MHH. 

Pa604H~ XOA 1000 MM 

TeeT npoH3BOAL-1TeJJbHOCTL-1 E2 

HIWIN E2 

npoi1AeHHoe paCCIORHIIe 

* np!.1Me<li!HIIe: reCT 6bU1 npoBe,lleH 6eJ CMa3KM! 

• xapaKTepliiCTIIIKIII Macna: 

no YMO.n'laHL-110, KapTpHA)K E2 Hano.nH!1eTCI1 

CliiHTeTH4eCKHM MacnoM c BI13KOCTbiO no ISO - VG680. 

• TaK >Ke E2 MO)KeT Jano.nHI1TbCI1 MHHepa.nbHbiM 

MaC.nOM, MaC/10M Ha OCHOBe C.nO)I<HbiX J<!>HpOB. 

• CHcTeMa E2 MO)KeT Hcno.nbJOBaTbCI1 c Mac.naMH, 

06JJaAa1011!HML-1 CTa6H.nbHbiML-1 xapaKTepHCTHKaMH. 

• Mac.no c BbiCOKoiA BI13KOCTbiO xopowo noAOIAAeT A/111 

yc.nOBL-111 C BbiCOKOIA H.nL-1 HL-13KOI1 TeMnepatypoiA . 

• HL-13Koe TpeHHe npL-1BeAeT K noHH)KeHHOMY 

noTpe6.neHHIO JHeprliiH. 

• AHTHKoppo3L-10HHa!1 3all.!HTa 

0 Jlio6oe Mac.no CO CXO)KHMH xapaKTepL-lCTHKaMiil 

MO)KeT 6b1Tb Hcno.nbJOBaHHO An11 AaHHbiX 1...\eJJeiA. 

,IJ,ono.nHHTe.nbHO npOKOHcy.nbTHpyiATeCb C HaMH 0 

B03MO)KHOCTH HCnOilb30BaHHI1 HHTepecyiOil.!eiA Bac 

CMa3KL-1. 



• npMMeHeHMe: 
- CTaHKOCTpoeHI1e. 

- ne4aTHOe o6opyAOBaHI1e, o6opyAOBaHI1e AJHI 

fiyMa)I(HO~ npOMbiWJleHHOCTI1, TeKCTI11lbHOe 

o6opyAoBaHI1e, W1111cj>osaJlbHoe o6opyAoBaHI1e 11 AP· 

- Po6oTbl, 113Mep11Te1lbHoe o6opyAoBaHI1e, CI1CTeMbl 

no3114110H11posaHI1H (KoopA11HaTHble CTOJlb!] 11 AP· 

- MeA11411HCKoe o6opyAoBaHI1e, CI1CTeMbl 

asToMaTI13a41111 11 AP· 

• Pa6ol.!Me TeMnepaT}'pbl: 
AllH cMa304Horo KapTp11A)I(a E2 co cTaHAapTHO~ 

CMa3KO~ 11AeaJlbHbiMI1 51B115110TC51 TeMneparypbl OT 

-10°C AO 60°C. no)l(aJly~cTa, o6paTI1TeCb K HaM 

3a KOHCYllbTa411e~. ec1111 Baw11 TeMnepaTypHble 

yc1lOBI1H He nona1111 B on11caHHbl~ Bb!We A11ana3oH. 

• Pacl.leT YAeweaneHMSI cMcTeMbl: 

HIWIN. 93 599TE15-081 ORUS 

• 06o3Hal.leHMe WBn: 
np11Mep: R40- 20K3- FSC E2 - 1200- 1600-0.008 

;:::::,::,, ~ I ~ :::::,::;:.~ 
Cl>naHe4 

• nepel.leHb raeK, COBMeCTMMbiX C E2: 
T11nb1 raeK: FSV, FDV, FSW, FDW, PFDW, OFSW, Super 

S. no)l(aJly~cTa, CB51)1(11TeCb c HaMI1 B C1ly4ae, eCJll1 

Heo6XOA11Mbl APYrl1e Tl1nbl raeK. 

B c11y4ae npoeKT11posaHI1H CI1CTeMbl c E2, o6paTI1Tecb 

K HaM 3a KOHCY1lbTa411e~ no onTI1MaJlbHOMY 

pa3Mell!eHI110 KapTp11A)I(a A1151 ero MaKCI1MaJlbHO~ 

3cj>cj>eKTI1BHOCTI1. 

Ha1111411e KapTp11~a E2 noHI1)1(aeT CTOI1MOCTb npoeKTa no np11411He 11CK11104eHI1H scex 31leMeHTOB, KOTOpble 

np11CYTCTBOBaJll1 B CI1CTeMe A1151 CMa3biBaHI151 He06XOA11MOrO KOJll14eCTBa T04eK, 06CJlY)I(I1BaeMbiX CI1CTeMO~ E2. 

np11HYA11TeJlbH8fl r-(·~-CTeM-a•l.l•e•KTp-. ..;....-;:n;:po::e:Knt= po: Ba::::H:::Me::--------------------3a,;_M_e_H_a_M _ __ I<b__;J1M-W-HM-~~ 
l.\eHTp811bH8fl CMa3KM (Cl.\C) M MOHTa>K (TO~MOCTb paCXOAYeMO~ CMa3KM OOcny>KMBaHMe paCXOA CMa3 KM 
CMa3Ka 

HIWIN E2 
Jly6p11KaTop 

0.1 CM3/MIIIH. X 480 MIIIH./,qeHb X 280 ,QHelil/ro,q X 5 neT X 
CTOIIIMOCTb/cM3 = 67200 CM3 X CTOIIIMOCTb/CM3 

=$XXX 

CyMMapHble 3aTpaTbl 

3-5 pa3/rOA X 5 neT X 4eHa/o6cny>t<. 
= 15-25 u.eHa/o6cny>KIIIBaHMe 
=$XXX 
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HIWIN WmtcJ>oeaHHble WBn c E2 

OcHOBHble nmbl 

c:DnaHI..IeBaSI OA11HapHaSI ra~Ka c Hapy>KHO~ 

CI1CTeMO~ poTa'-11111 wap11KOB V 

c:DnaHI..IeBaSI ABO~HaSI ra~Ka C Hapy>KHO~ 

CI1CTeMO~ poTa'-11111 wap11KOB V 

Aso~HaSI ra~Ka <j>naHell K <j>naHLIY c 

Hapy>KHO~ CI1CTeMO~ poTa'-11111 wap11KOB W 

c:DnaHI..IeBaSI OA11HapHaSI ra~Ka c Hapy>KHO~ 

CI1CTeMO~ poTa'-11111 wap11KOB W 

c:DnaHI..IeBaSI ABO~HaSI ra~Ka C Hapy>KHO~ 

CI1CTeMO~ poTa'-11111 wap11KOB W 

c:DnaHI..IeBaSI OA11HapHaSI ra~Ka c npeAHaTSiroM Tl1na 

Offset 11 Hapy>KHO~ CI1CTeMo~ poTa'-11111 wap11KOB W 

*8 Clly"'ae He06XOA11MOCTlll np0113BOACTBa ra~KI1, OT/111"1HO~ OT yKa3aHHbiX BbiWe, CBR>KI1TeCb C HaMI1 AllR COr/laCOBaHI1SI LtepTe)l(e~. 



Ta6nl-1u.a pa3Mepoe E2 

T~n HoMHHanbHbl~ 
AHaMeTp 

20-10K3 20 

20-20K2 20 

25-1 OK3 25 

25-25K2 25 

25-12K4 25 

32-5K4 

32-8K5 

32-10K5 

32-20K3 

32-32K2 

32-10K5 

32-12K5 

32-1 OK5 

32-12K5 

32-16K4 

32-20K3 

36-8K5 

36-10K5 

36-12K5 

36-16K5 

36-20K4 

36-36K2 

38-8K5 

38-16K5 

38-20K4 

38-25K4 

38-40K2 

40-8K5 

40-10K5 

40-12K5 

40-16K5 

40-20K4 

40-25K4 

40-40K2 

45-10K5 

45-12K5 

45-16K5 

45-20K4 

45-25K4 

45-40K3 

50-10K5 

50-12K5 

50-16K5 

50-20K4 

50-25K4 

50-30K4 

50-40K3 

50-30K2 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

36 

36 

36 

36 

36 

36 

38 

38 

38 

38 

38 

40 

40 

40 

40 

40 

40 

40 

45 

45 

45 

45 

45 

45 

50 

50 

50 

50 

50 

50 

50 

50 

War 

10 

20 

10 

25 

12 

8 

10 

20 

32 

10 

12 

10 

12 

16 

20 

8 
10 

12 

16 

20 

36 

8 
16 

20 

25 

40 

8 
10 

12 

16 

20 

25 

40 

10 

12 

16 

20 

25 

40 

10 

12 

16 

20 

25 

30 

40 

30 

-·-

AHaMeTp 

wapHKa 

3.175 

3.175 

3.175 

3.175 

3.969 

3.175 

3.969 

3.969 

3.969 

3.969 

4.763 

4.763 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

7.144 

1l 

D 

36 

36 

40 

40 

45 

48 

50 

50 

50 

50 

56 

56 

62 

62 

62 

62 

59 

66 

66 

66 

61 

61 

61 

63 

63 

63 

63 

63 

70 

70 

70 

70 

65 

65 

75 

75 

75 

75 

70 

70 

82 

82 

82 

82 

75 

75 

75 

82 

-n-, [ 
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L 

EL L2 

_!?_ 

- zr-

vt-F idx l_ 
1 

- ~) - f---

JL .lL -ll 
-

l~ 
~ ~ 

no>KanyMTCa, CHMMMTe KapTpMA>K E2 nepeA ycraHOBKOM raMKM 

L2 

47 

56 

50 

69 

67 

38 

59 

73 

87 

87 

79 

88 
77 

87 

92 

87 

64 

80 

87 

109 

108 

95 

64 

108 

108 

127 

103 

64 

83 

86 

108 

110 

127 

101 

78 

89 

108 

108 

129 

145 

80 

90 

109 

106 

129 

147 

145 

92 

F 

62 

62 

66 

66 

69 

77 
83 

83 

83 

83 

89 

89 

95 

95 

95 

95 

92 

99 
99 
99 
94 

94 

94 

96 

96 

96 

96 

96 

103 

103 

103 

103 

98 

98 

115 

115 

115 

115 

110 

110 

122 

122 

122 

122 

115 

115 

115 

122 

Pa3Mep ra~KM 

L7 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

14 

14 

18 

18 

18 

18 

14 

18 

18 

18 

18 

18 

14 

18 

18 

18 

18 

14 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

BCD 

47 

47 

51 

51 

54 

59 

65 

65 

65 

65 

71 

71 

77 

77 
77 
77 

74 

81 

81 

81 

76 

76 

76 

78 

78 

78 

78 

78 

85 

85 

85 

85 

80 

80 

93 

93 

93 

93 

88 
88 

100 

100 

100 

100 

93 

93 

93 

100 

X 

6.6 

6.6 

6.6 

6.6 

6.6 

9 
9 
9 
9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

y 

11 

11 

11 

11 

11 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

z 
6.5 

6.5 

6.5 

6.5 

6.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

EL 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

Pa3Mep E2 

ED 

49 

49 

49 

49 

49 

62 

62 

62 

62 

62 

62 

62 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

L 

87 

96 

90 

109 

107 

78 

99 
113 

127 

127 

119 

128 

113 

123 

128 

123 

100 

116 

123 

145 

144 

131 

100 

144 

144 

162 

137 

100 

119 

122 

144 

146 

163 

137 

114 

125 

144 

144 

165 

181 

116 

126 

145 

142 

165 

183 

181 

128 
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Ta6nl-1u.a pa3Mepoe E2 

T~n HoM~HallbHbiH 
A~aMeTp 

20-1 OK3 20 

20-20K2 20 

25-10K3 25 

25-25K2 25 

25-12K4 25 

32-5K4 

32-8K5 

32-10K5 

32-20K3 

32-32K2 

32-10K5 

32-12K5 

32-1 OK5 

32-12K5 

32-16K4 

32-20K3 

36-8K5 

36-10K5 

36-12K5 

36-16K5 

36-20K4 

36-36K2 

38-8K5 

38-16K5 

38-20K4 

38-25K4 

38-40K2 

40-8K5 

40-10K5 

40-12K5 

40-16K5 

40-20K4 

40-25K4 

40-40K2 

45-10K5 

45-12K5 

45-16K5 

45-20K4 

45-25K4 

45-40K3 

50-10K5 

50-12K5 

50-16K5 

50-20K4 

50-25K4 

50-30K4 

50-40K3 

50-30K2 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

36 

36 

36 

36 

36 

36 

38 

38 

38 

38 

38 

40 

40 

40 

40 

40 

40 

40 

45 

45 

45 

45 

45 

45 

50 

50 

50 

50 

50 

50 

50 

50 

War 

10 

20 

10 

25 

12 

8 

10 

20 

32 

10 

12 

10 

12 

16 

20 

8 

10 

12 

16 

20 

36 

8 

16 

20 

25 

40 

8 

10 

12 

16 

20 

25 

40 

10 

12 

16 

20 

25 

40 

10 

12 

16 

20 

25 

30 

40 

30 

8 -

"" 

A~aMeTp 

wap~Ka 

3.175 

3.175 

3.175 

3.175 

3.969 

3.175 

3.969 

3.969 

3.969 

3.969 

4.763 

4.763 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

4.763 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

6.35 

7.144 

, f'\ r 

D 

51 

51 

51 

51 

51 

64 

64 

64 

64 

64 

64 

64 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

83 

94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

94 

(AMaMeTp raMKM 6onbwe, 1.1eM AMaMeTp KapTpMA>Ka E2) 

JL..l 

L 

EL L2 

rE-

-vC B :=::Jx 

-·- -----

r-
- 1--

'=r 
0ED ~ ~ 

L2 

47 

56 

50 

69 

67 

38 

59 

73 

87 

87 

79 

88 
77 

87 

92 

87 

64 

80 

87 

109 

108 

95 

64 

108 

108 

127 

103 

64 

83 

86 

108 

110 

127 

101 

78 

89 

108 

108 

129 

145 

80 

90 

109 

106 

129 

147 

145 

92 

F 

76 

76 

76 

76 

76 

95 

95 

95 

95 

95 

95 

95 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

114 

133 

133 

133 

133 

133 

133 

133 

133 

133 

133 

133 

133 

133 

133 

Pa3Mep rai'iK~ 

L7 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

14 

14 

18 

18 

18 

18 

14 

18 

18 

18 

18 

18 

14 

18 

18 

18 

18 

14 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

18 

BCD 

62 

62 

62 

62 

62 

78 

78 

78 

78 

78 

78 

78 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

112 

X 

6.6 

6.6 

6.6 

6.6 

6.6 

9 
9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

\1-l [-\ 

J 

y 

11 

11 

11 

11 

11 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

17.5 

z 
6.5 

6.5 

6.5 

6.5 

6.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

8.5 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

EL 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

Pa3Mep E2 

ED 

49 

49 

49 

49 

49 

62 

62 

62 

62 

62 

62 

62 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

81 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

L 

87 

96 

90 

109 

107 

78 

99 
113 

127 

127 

119 

128 

113 

123 

128 

123 

100 

116 

123 

145 

144 

131 

100 

144 

144 

162 

137 

100 

119 

122 

144 

146 

163 

137 

114 

125 

144 

144 

165 

181 

116 

126 

145 

142 

165 

183 

181 

128 



9.3 Bpaw.atow.aSlcSl raHKa R1 

• npHMeHeHHe: 
nonynp080AH~K08as:l npOMbiWJleHHOCTb, po60Tbl, 

Aepe8oo6pa6oTKa, na3epHble c~cTeMbl, TpaHcnopTHoe 

o6opyAo8aH~e. 

• Oco6eHHOCTH: 
1. 8biCOKaH TOLIHOCTb na3HLI,HOHHpOBaHHH: 

KoMnaKTHaH raVIKa 8 co"'eTaH~~ c paA~allbHO -

ynopHbiM nOAW~nH~KOM, 8 KOTOpOM yro11 KOHTaKTa 

COCTa8Jls:leT 45 rpaAyC08, n0380Jls:leT y8ell~"'~Tb 

OCe8yto Harpy3Ky. 0TCYTCT8~e 3a3opa ~ 8biCOKas:l 

>KeCTKOCTb C~CTeMbl n0380Jls:IIOT nony"'aTb 8biCOKyto 

TO"'HOCTb no3~L.J,~OH~p08aH~s:l. 

Bpaw.atow.aSlCSl raHKa R1 

China Patent No. 422327 
Germany Patent No. 10108647.4 
Taiwan Patent No.166845 
U.S.A. Patent No. 640618881 

noAWI-1nHI-1K 

T1o1n AI-1HaMio1"1. CraTI-1"1. 
Harp., Krc Harp., Krc D 

16-1652 1299 1826 52 

20-2052 1762 2531 62 

25-2552 1946 3036 72 

32-3252 3150 5035 80 

40-4052 4800 8148 110 

rai:1Ka 

G L 

25 44 

30 50 

37 63 

47 80 

62 98 

CD11aHeu, 

c F T t 

11.4 68 13 6 

12 78 13 6 

16.5 92 13 6 

21 105 20 9 

22.5 140 20 9 

HIWIN.. 
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2. npoCTOH MOHTa>K: 

MoHTa>K ocyw,ecT8Jls:leTcs:l npocToVI <f>~Kcau,~eVI 

raVIK~ 8 Kopnyce c ~cnollb308aH~eM 6onTo8. 

3. MrHoBeHHas:l noAalla: 

KoHcTpyKu,~s:~ caM a Vi W Bn npeAnonaraeT >KecTKYto 

<f>~KCaU,~IO 8~HTa, ~ 3TO n0380Jls:leT np~MeHs:ITb 

MeHbWYto nepeAaTO"'Hyto C~llY K raVIKe Ails:! 

AOCT~>KeH~s:l He06XOA~Moro 3<f><f>eKTa. 

4. >KeCTKOCTb: 

Ha11~1.1~e paA~allbHo-ynopHoro noAw~nH~Ka 

c 6onbW~M yrnoM KOHTaKTa 8 cTpyKType raVIK~ 

np~AaeT eV! 60JlbWYto >KeCTKOCTb ~ OTCYTCT8~e 

nto<f>Ta 80 8peMs:l A8~>KeH~s:l. 

5. THXOXOAHOCTb: 

C~cTeMa poTaU,~~ wap~K08 pa3MeW,eHa nps:!MO 

8HYTP~ raVIK~. "'TO no380lls:leT yMeHbW~Tb wyMHOCTb 

np~ pa6oTe AaHHOro T~na wsn. 

• 06oJHa"'eHHe: 

A_ 

H7 

2R40-40S2-DFSH R1 -800-1 000-0.018 

! 
HIWIN np~cTa8Ka R1 

c G±1.5 

H T 

.J_ 

~ ~ 

r--

r----
1---

--f==o·-, 

~-
f==o·_d. 
~ 1---

~ ~ 
.@fuZ. ~ 

OrsepcTI-1SI noA Kpene>KHble 6ol1Tbl Bry11Ka Ore. 
nOA CMa3. 

BCD-E BCD-e e M X d B H A cp1o1Tio1Hr 

60 26 20 M4x0.7P 4.5 33 40 11 2 M4x0.7P 

70 31 20 M5x0.8P 4.5 39 50 11 2 M4x0.7P 

81 38 20 M6x1P 5.5 47 58 15.5 3 M4x0.7P 

91 48 25 M6x1P 6.6 58 66 20 3 M6x0.75P 

123 61 25 M8x1.25P 9 73 90 21.5 3 M6x0.75P 
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9.4 Cep~SI AnSI BbiCOK~x Harpy3oK 

• npHMeHeHHe: 
BbiCOKoHarpy:>KeHHble W Bn MOryT 6b1Tb ~cnollb30BaHbl 

B 3lleKTpOL\~ll~HApax BbiCOKOi1 MOLl.IHOCT~, All~ 

3aMeHbl r~AP04~ll~HAPOB B npeccax, B mo6biX APYr~x 

C~CTeMaX C npeAellbHbiM~ HarpY3KaM~ ... 

• Oco6eHHOCTH: 
1. BbiCOKIIIe Harpy3KIII: 

A. Cnoco6Hbl BbiAep:>K~BaTb Harpy3K~ B 2-3 pa3a 

BbiWe, 4eM rai1K~ CTaHAapTHOi1 cep~~-

wen AnSI BbiCOK~X Harpy30K 

THn. 

50-1682 

50-1683 

55-1682 

55-1683 

63-1682 

63-1683 

80-1682 

80-1683 

80-2583 

100-1683 

100-2583 

100-2584 

5 OTB. f?Jx CKB03Hble 

1/8PTx10DP 
OTB. no.q CMa3. 

cj)MTTMHr 

AHaMeTp 

BHHTa 

50 

55 

63 

80 

100 

War 

16 

16 

16 

16 

16 

16 

16 

16 

25 

16 

25 

25 

4HCJ10 AHHaM. HarpyaKa 

06. B CHCT. KH Krc 

2.5x2 232 23700 

2.5x3 330 33600 

2.5x2 242 24700 

2.5x3 343 35000 

2.5x2 260 26500 

2.5x3 368 37600 

2.5x2 289 29500 

2.5x3 409 41800 

2.5x3 684 69800 

2.5x3 453 46200 

2.5x3 763 77800 

2.5x4 977 99700 

CTaT. HarpyaKa 

KH Krc 

647 66000 

971 99100 

703 71700 

1054 107600 

811 82800 

1217 124200 

1029 105000 

1543 157500 

2186 223100 

1949 198900 

2740 279600 

3654 372800 

D 

95 

95 

100 

100 

105 

105 

120 

120 

145 

140 

159 

159 

B. BbiCOKa~ ocesa~ Harpy3Ka ~ ycKopeH~e. 

C. Cne4~allbHoe ~cnollHeH~e rai1K~ All~ cMa3K~ 

scex 3lleMeHTOB c~cTeMbl, Aa:>Ke np~ yclloB~~ 

M~H~MallbHoro pa6o4ero XOAa. 

2. T04HOCTb: 

JIS C5 ~ JIS C7 

3. 06ecne4eHIIIe AOllroro cpoKa clly:>K6bl Ha 

npeAellbHbiX CKOpOCT~X: 

803MO:>KHO, 6llarOAap~ yc~lleHHOi1 C~CTeMe peTal\~~ 

wap~KOB. li1MeHHO 6llaroAap~ 3ToMy, AOllrOBe4HOCTb 

AaHHOro T~na wsn ropa3AO BbiWe np~ noCTO~HHbiX 

BbiCOK~X Harpy3KaX 4eM All~ CTaHAapTHbiX cep~i1 

[All~ WBn C B~HTaM~ OAHOro A~aMeTpa). 

4. On4111111: 

803MO:>KHOCTb ~CnOllb30BaH~~ CMa304HOrO 

KapTp~A:>Ka E2. 

L 

M 

L F T E X H w 

165 127 28 110 9 68 69 

213 127 28 110 9 68 69 

165 132 28 115 9 71 74 

213 132 28 115 9 71 74 

165 137 28 120 9 73 82 

213 137 28 120 9 73 82 

170 158 32 139 11 81 98 

218 158 32 139 11 81 98 

338 185 40 165 11 102 100 

218 178 32 159 11 91 117 

338 199 40 179 11 109 118 

413 199 40 179 11 109 118 

M 

101 

117 

101 

117 

101 

117 

106 

122 

140 

122 

140 

165 



9.5 WBn c oxna>KAeH~eM (Cool Type) 

9.5.1 WBn c BbiCOKMM 3Ha"'eHMeM Dm-N- Cool Type I 

Germany Patent No. 10119226 

• raVIKa c oxna>KAeHMeM TMn 1 [Cool type 1): 
• Hoeoe noKoneHMe WBn c BbiCOKMM 3Ha"'eH!IIeM Dm-N 

[AO 200 000) Ill BbiCOKO~ TO"'HOCTbiO n03111L\IIIOH111pOBaHIIII'I. 

• npo1113BOAIIITCI'I Ill C nonbiM BIIIHTOM Anl'l 

AOnonHIIITenbHoro oxna:>KAeHIIII'I. 

• npiiiMeHIIIMa B mo6biX BbiCOKOCKOpOCTHbiX CIIICTeMaX. 

• OcHOBbl KOHCTPYK~Ml-1: 
B ra~Ke c oxna:>KAeH!IIeM IIIMeiOTCI'I KaHanbl Anl'l 

oxna:>KAa10111e~ :>KIIIAKOCTIII, KOTOpas:l, L\lllpKynlllpys:! 4epe3 

ra~Ky, CTa6111n1113111pyeT Ill nOHIII:>KaeT pa6o4y10 TeMnepaTYPY 

CIIICTeMbl, TeM CaMbiM npeAOTBpall.las:l TeMnepaTypHyiO 

AIIICTOPL\11110 wsn. 

• CTpoeH!IIe Cool type I noKa3aHo Ha P111c. 9.1: 

Oxna:>KAaiOLl.lal'l :>KIIIAKOCTb, L\lllpKynlllpys:~ no KaHanaM 

BHYTPIII ra~KIII, OTBOAIIIT Tenno. >I<IIIAKOCTb, B CBOIO 

o4epeAb, oxna:>KAaeTCI'I KynepoM. 3Ta ra~Ka, B co"'eTaHIIIIII 

C nonbiM BIIIHTOM, n03BOn!'leT nony"'IIITb npeKpaCHYIO 

CIIICTeMy C TepMOKOHTponeM Ill BbiCOKO~ TO"'HOCTbiO 

n03111L\IIIOH111pOBaHIIII'I. 

KaHanbl 

Pl'!c. 9.1 ra~Ka c OX/la)l(,!leHI'!eM (Cool type I) 

Pl'!c. 9.2 ra~Ka c OX/la)l(,!leHHeM Tl'ln 1 (Cool type I) 1'1 Kynep. 

HIWIN. 99 599TE15-081 ORUS 

• nepel.leHb WBn c oxna>KP,eHI!IeM: 
1. Ans:~ ra~KIII c oxna:>KAeH!IIeM Mbl peKoMeHAYeM 

IIICnOnb30BaTb BIIIHT 032 MM Ill 6onee. 

2. T111nb1 raeK: FSV, FSW, PFDW, OFSW, DFSV, FSH, FSI 

Ill AP· 
3. no:>Kany~cTa, CBI'I:>KIIITecb c HaMill B cny"'ae, ecn111 

Tpe6yeTCI'I Apyro~ Tllln ra~KIII. 

4. Cool type I, no cpasHeHIIIIO co CTaHAapTHO~ 

ra~KO~ AaHHOrO Tlllna, 6yAeT IIIMeTb He3Ha4111TenbHO 

oTnlll"'aiOLl.llllecs:~ nii!He~Hble pa3Mepb1. Ans:~ nony"'eHIIII'I 

AaHHO~ IIIHcj>OpMal.\111111, no:>Kany~cTa, CBI'I:>KIIITeCb C 

HaMill. 

• 06o3Ha4eHI!Ie: 
np111Mep: R50 - 30C1 - OFSWC1 - 1180 - 1539- 0.008 

! 
C1: HIWIN (cool type I) ra~Ka c oxna:>KAeHHeM THn 1. 

• npeliiMy~eCTBa CIIICTeMbl: 
Ans:~ BbiCOKOCKopocTHbiX onepa4111~ lllcnonb30BaH!IIe 

TOnbKO oxna:>KAaeMoro BIIIHTa OKa3biBaeTCI'I He 

AOCTaTO"'HbiM, TaK KaK 111 caMa ra~Ka WBn TaK :>Ke 

I'IBn!'leTCI'I IIICTO"'HIIIKOM AOnOnHIIITenbHOrO Tenna, KaK 

noKa3aHo Ha P111c. 9.3. 
YcnoBMR TecTa: 
Tl'ln BI'IHTa: 050 MM, War 30 MM 
CKopocTb: 2500 o6. a MHH. I 75 M/MMHI. 

npHilO:>KeHHaR Harpy3Ka nOCTORHHa 
ycKopeHI'!e: 9.8 M/ceK.2 

Pa604H~ XOA: 1180 MM 
n peAHaTR r: 205 Krc 
nepeMell!aeMaR Macca: 300 KrC 
Ko/11'14. oxn. >KI'IAKOCTH: Macno 2.5 n/MI'IH. 
TeMneparypa nocryna10ll!e~ oxn. >KI'IAKOCTH: 16'C 
TeMneparypa pa6o4e~ cpeAbl: 25'C 

.., Eie3 OXHalKJieH HA 

+ ( OXIlalKJiaeMbiM BIIHTOB 

+ HIWlNCool Type I 

~ 701 

!~~~----: 
20 40 60 80 100 120 

BpeMA (Mil H.) 

PI'! c. 9.3 PoeT TeMneparypbl ra~KI'I 
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Cool type I (1) 

BlllHT: 050, War 30 MM 

3Ha4eHllle Dm-N: 150,000 
YcKopeHllle: 9.8 M/ceK2 

• 6e3 oxna>~<,qeHMR, reMnepal)'pa raHKM 

+ oe3 OXIla>K,qeHMR, TeMnepal)'pa BMHTa 

"*' H1WlNCool Type I, reMnepal)'pa BMHTa 

* H1WlNCool Type I, reMnepal)'pa raHKM 

20 40 60 80 

BpeMR (MMH.) 

Cool type I: PoeT reMneparypbl WBn 

Cool type I (2) 

BlllHT: 050, War 30 MM 
3Ha4eHllle Dm-N: 200,000 
YcKopeHllle: 9.8 M/ceK2 

,. oe3 OXIlalKAeHMR, TeMnepal)'pa raHKM 

+ oe3 OXIlalKAeHMR, TeMnepal)'pa BMHTa 

"*' HlWINCool Type I, reMnepal)'pa BMHTa 

* HlWINCool Type I, reMnepal)'pa raHKM 
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BpeMR (MMH.) 

Cool type I: PocrreMneparypbl WBn 
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• Oco6eHHOCT~: 
1. Pa3pa6oTaHa Ami MaKc~ManbHOM HaAi:i>KHOCT~. 

npVI pa3pa60TKe AaHHOro TVIna WBn npVIMeHeHbl 

KOMnbiOTepHOe MOAellVIpOBaHVIe VI aHallVI3, LITO 

no3BOllVIllO A06VITbCs:t MaKCVIMallbHbiX xapaKTepVICTVIK. 

2. npoAB~raeT WBn Ha HOBbiM ypoBeHb CKOpOCTHbiX 

xapaKTep~cT~K: 3Ha4eH~e Dm-N lAo 200 000). 3To 

npo~3BeAeH~e AVIaMeTpa BVIHTa Ha MaKCVIMallbHoe 

KOllVILieCTBO AonycTVIMbiX o6opoToB. CVIcTeMa 

n03BOlls:teT KOHTpOllVIpOBaTb pa60LIYIO TeMneparypy. 

3. npeAOTBpa~eH~e TepM~4eCKOM A~CTOp~~~. 
0nTVIMVI3VIpOBaHHas:t CVICTeMa OXlla>KAeHVIS'I n03BOlls:teT 

MVIHVIMVI3VIpOBaTb nOClleACTBVIS'I TepMVILieCKOrO 

pacwVIpeHVIs:t. 

4. YBell~4eH~e AOnroBe4HOCT~. npVI pa6oTe c 

npeAellbHbiMVI ycKopeHVIS'IMVI TpeHVIe Me:>KAY TellaMVI 

KaLieHVIS'I npVIBOAVIT K Bb1pa60TKe Tenlla. 3TO MO:>KeT 

npVIBOAVITb K OKVIClleHVIIO nosepXHOCTVI Tell KaLieHVIS'I 

llVI60 o6e3yrllepO:>KVIBaHVIIO, LITO npVIBOAVIT K BbiXOAY 

Vl3 CTpOs:t. 6llarOAaps:t OXlla>KAeHVIIO 3TVI 3cpcpeKTbl TaK 

:>Ke H VI Bell VI py10Tcs:t. 

5. npOAlleH~e cpoKa cny:>K6bl ny6p~KaHTa. 

V1cnOllb30BaHVIe npVIHYAVITellbHOro OXlla:>KAeHVIS'I 

npVIBOAVIT K 3aMeAlleHVIIO TepMVILieCKVIX npo~eCCOB 

CTapeHVIS'I npVIMeHs:teMO~ B CVICTeMe CMa3KVI. 

6. noAAep>KaH~e noCTOSIHHOM TeMnepaTypbl. 

nocTOS'IHHOe OXlla:>KAeHVIe ra~KVI VI BVIHTa npVIBOAVIT 

K CTa6VIllbHO~ pa6oTe BCe~ CVICTeMbl VI nOCTOS'IHHbiM 

pa60LIVIM xapaKTepVICTVIKaM. 

7. noBbiWeHHaSI T04HOCTb. TepMVILieCKOe pacwVIpeHVIe 

HVIBellVIpyeTCS'I, LITO, COOTBeTCTBeHHO, npVIBOAVIT K 

nOCTOS'IHHO~ TOLIHOCTVI n03VI~VIOHV1pOBaHVIS'I. 

~0 
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9.5.2 CepMSI AnSI BbiCOKMX Harpy3oK- Cool Type II 

Germany Patent No. 20119457.0 

Taiwan Patent No. 193878 

• raVIKa c oxna>K,qeHHeM THn 2 (Cool type II): 
• Hosoe noKoneHiile WBn Ami BbiCOKIIIX HarppoK 

npesocXOAHO noAXOAIIIT AnSI nocTOSIHHbiX TSI)I(enbiX 

HarppoK. 

• <DopMOB04Hble MaWIIIHbl, npecca, ClilnOBble 

arperaTbl, 3aMeHSIIOLl.llile r111Apasnlil4ecKiile CliiCTeMbl 

Ill AP· 

• OcHOBbl KOHCTPYK~HH: 
• npliiHI..IIiln pa60Tbl OCHOBaH Ha oxna)I(AeHI/1111 

WBn np111 noMOLl.llil HarHeTaeMo~ oxna)I(Aa10111e~ 

)I(IIIAKOCTIII, 4TO cTa6111nlil3111pyeT TeMnepaTypHble 

noKa3aTenlil CliiCTeMbl Ill MliiHIIIMiil3111pyeT HeraTIIIBHble 

TepM1114eCKiile 3<jl<jleKTbl. 

• Cool type II noKa3aH Ha PMc. 9.4: 

• Oxna)I(Aa10111aS1 )I(IIIAKOCTb, I..IIIIPKYnlilpySI no 

KaHanaM BHYTPIII ra~Kiil, OTBOAIIIT Tenno. :>l<liiAKOCTb, 

B CBOIO 04epeAb, oxna)I(AaeTCSI KynepoM [Pille. 9.5]. 

P1-1c. 9.4 Cool type II 

P1-1c. 9.5 Cool type II e Cl-1CTeMe c KynepoM. 

HIWIN. 101 599TE15-081 ORUS 

• nepeL!eHb WBn c oxna>K,qeHHeM: 
1. AnSI ra~Kiil c oxna)I(AeHiileM Mbl peKoMeHAYeM 

liiCnOnb30BaTb BIIIHT 032 MM Ill 6onee. 
2. T111nb1 raeK: FSV, FSW, PFDW, OFSW, DFSV, FSH, FSI 

Ill AP· 
3. no)l(any~cTa, CBSI)I(II!Tecb c HaMill B cny4ae, ecn111 

Tpe6yeTCSI Apyro~ Tliln ra~Kiil. 

4. Cool type II, no cpasHeHIIIIO co cTaHAapTHO~ 

ra~Ko~ AaHHoro Tlilna, 6yAeT liiMeTb He3Ha4111TenbHO 

oTnlil4aiOLl.llilecSI nii!He~Hble pa3Mepb1. AnSI nony4eHIIISI 

AaHHO~ IIIH<jlOpMal..llillil nO)I(any~cTa CBSI)I(IIITeCb C HaMill. 

• 06o3Ha"'eHHe: 
npliiMep: R63- 1683- RSWC2 - 400- 600-0.05 

! 
C2: ra~Ka c oxna)I(AeHiileM HIWIN cool type II 

• npeHMyW,eCTBa CHCTeMbl: 

2 
:;; 

Ycnoet.1S1 TecTa: 
T1-1n Bl-1HTa: 050 MM, War30 MM 
CKOpOCTb: 1500 06. B Mlo1H. ( 45 M/Ml-1H). 

npL-1110:>KeHHaSI Harpy3Ka nOCTORHHa 
ycKopeHL-1e: 4,9 M/ceK. 
Pa604l-1~ XOA: 300 MM 
n peAHaTRr: 205 Krc 
nepeMel!.laeMaR Macca: 300 KrC 
Kolll-14. oxn. :>KL-1AKOCTL-1: Macno 2.511L-1Tpa/Ml-1H. 
TeMneparypa nocrynatol!.le~ oxn. :>KL-1AKOCTL-1: 16'C 
TeMneparypa pa6o4e~ cpeAbl: 25'C 
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40 

... 6e3 mmalK,IIeHIIIR, TeMnepa-rypa raMKIII 

+ 6e3 mmalK,IIeHIIIR, TeMnepa-rypa BIIIHTa 

+ HIWIN Cool Type II, TeMnepa-rypa BIIIHTa 

* HIWIN Cool Type II, TeMnepa-rypa raM Kill 
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Plo1c. 9.6 Cool type II: PoeT TeMneparypbl wsn. 
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• Oco6eHHOCTH: 

1. Pa3pa6oTaHa Ami MaKCHManbHOH HaAEhKHOCTH. npH 

pa3pa6orKe AaHHoro THna WBn 6blllO npHMeHeHo 

KOMnbiOTepHOe MOAe11HpOBaHHe H aHaJlH3, LITO 

no3BOJ1HllO AOfiHTbCS'I MaKCHMallbHbiX xapaKTepHCTHK. 

2. npoABHraeT WBn Ha HOBbiM ypoBeHb CKOpOCTHbiX 

xapaKrepHCTHK: 3HaLieHHe Dm-N lAo 200 000). 
Dm-N - 3TO npoH3BeAeHHe AHaMeTpa BHHTa Ha 

MaKCHMaJlbHOe KOJlHLieCTBO AOnycTHMbiX ofiopOTOB. 

CHcTeMa no3sons:~eT KOHTponHposaTb pa6oL1y10 

TeMneparypy. 

3. npeAOTBpa~eHHe TepMHI.IeCKOM AHCTOp~HH. 

0nTHMH3HpOBaHHaS'I CHCTeMa OXJla)I{AeHHS'I n0380JlS'IeT 

MHHHMH3HpOBaTb nOCJleACTBHS'I TepMHLieCKOrO 

pacwHpeHHS'I. 

4. YaenHLieHHe AOnroBeLIHOCTH. npH pa6oTe c 

npeAellbHbiMH ycKopeHHS'IMH TpeHHe Me)I{AY TeJlaMH 

KaLieHHS'I npHBOAHT K BblpafiOTKe Tenna. 3TO MO)I{eT 

npHBOAHTb K OKHCJleHHIO nosepXHOCTH Tell KaLieHHS'I 

JlHfiO o6e3yrnepO>KHBaHHIO, LITO npHBOAHT K BbiXOAY 

H3 CTpOs:!. 6narOAaps:! OXJla~eHHIO 3TH 3cpcpeKTbl TaK 

)l{e HHBellHPYIOTCS'I. 

5. npoAneHHe cpoKa cny)l{6bl ny6pHKaHra. 

V1cnOJlb30BaHHe npHHYAHTeJlbHOro OXJla)I{AeHHS'I 

npHBOAHT K 3aMeAJleHHIO TepMHLieCKHX npOL..\eCCOB 

CTapeHHS'I npHMeHS'IeMO~ 8 CHCTeMe CMa3KH. 

6. noBbiWeHHaSI TO"'HOCTb. TepMHLieCKOe pacwHpeHHe 

HHBellHpyeTCS'I, LITO npHBOAHT K nOCTOS'IHHOM TOLIHOCTH 

n03H~HOHHpOBaHHS'I. 

~0 
.!o 

[. 

! . 

CpeAHHH cpoK C11y>K6bl wen 8 JlHTbeBOH MaWHHe 

TeMneparypa 

AslH npMHY.QMTellbHOrO OXIla1t(AeHMJI 

BbiXOA 1113 CTpoR wsn 

...................................................... 1,,'= ...... ..... _H_::_e_~~_:_:_;_:_;a_H:_;_~_~:_~_~n-0e_:_~~~_.- ... 
cnyiK6bl 5 neT 

WBn: 
e(epiiiR AIIR BbiCOKIIIX Harpy30K 
ewsn c OXIlaiKAeHI/IeM Cool Type II 

~ BpeMR 

P~t~c 9.7 CpoK cny)l(6bl WBn e lllt!Tbeeo~ Maw~t~He 
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A 1 npeAlt1CnOBlt1e 

B HaeTOSILl!ee speMSI see 60JlbWe 111 60JlbWe WBn yeTaHaSJ1111SaiOTeSI so seeS03MO>KHOe o6opyAOSaHII1e AllSI 

yseJ11114eHII1SI eKOpOeTHbiX xapaKTep111eTII1K 111 T04HOeTII1 ell1eTeMbl. Mo>KHO e ysepeHHOeTbiO eKa3aTb, 4TO WBn eTaHOSII1TeSI 

W111pOKO 111enOJlb3yeMbiM TpaHeMII1eeii10HHbiM KOMnOHeHTOM S npOMbiWJleHHOeTII1. B eTaH04HbiX ell1eTeMaX e 4nY WBn 

np111se11111 K nonHo~ asToMaTII13a4111111, yseJ11114eHII110 eKopoeTII1 pa6oTbl 111 T04HOeTII1 no311141110H111posaHII1SI. TaK>Ke see 4all!e 

Tpane4e111AaJlbHble SII1HTbl 3aMeHSIIOTeSI Ha WBn. WBn 4aeTO SblnOJlHSIIOTeSI e npeAHaTSirOM, e 4ellbl0 HII1Se11111posaTb JliOcj>T. 

Ho Aa>Ke npel.\11131110HHbl~ SII1HT e npeAHaTSiroM He SbiAaeT xopow111e noKa3aTeJ1111 s eny4ae ero Henpasii1JlbHO~ 

yeTaHOSKII1. 

AaHHbl~ pa3Aell noeSSILl!eH npo6neMaM, esSI3aHHbiM e WBn, 111x so3MO>KHbiM np1114111HaM 111 enoeo6aM 11136e>KaTb 

AaHHble npo6neMbl. HeKoTopble 1113Mep111TellbHble onepa4111111 TaK >Ke np111seAeHbl s AaHHOM pa3Aene. 0HII1 noMoryT BaM 

JlOKaJ111130SaTb np1114111Hbl HeHOpMaJlbHOrO JliOcj>Ta S ell1eTeMe. 

A2 npeAOTBpaw.eHlt1e l-1 ycTpaHeHlt1e HenonaAOK B pa6oTe wen 

Cyll!eeTsyeT HeeKOJlbKO Tll1nos npo6JleM, KOTOpble Mbl KJlaeell1cj>II1L\111pyeM eJleAYIDL1!111M o6pa30M. 

A2-1 Cm1WKOM 6onbwoiii JliOcj>T. 

1. 0Te}'TCTSMe npeAHaTSira 1111160 HeAOCTaTOLIHbiM npeAHaTSir: 

la~Ka MO>KeT esofiOAHO AS111raTbeSI no sepT111KaJlbHOMY SII1HTY S e11y4ae, ee11111 WBn np01113SeAeHO 6e3 npeAHaTSira. 

KpoMe TOro, s WBn 6e3 npeAHaTSira MO>KeT eyll!eeTSOSaTb 60JlbWO~ JliOcj>T. DAHaKO TaKoro Tll1na WBn np111MeHSIIOTeSI 

TOJlbKO S ell1eTeMaX e HII13KII1MII1 pa604111MII1 HarpY3KaM111, rAe T04HOeTb n0311141110H111pOSaHII1SI, KaK TaKOSaSI, He TpefiyeTeSI. 

KoHeTpyKTopeKoe 610po KOMnaHII1111 HIWIN MO>KeT paee4111TaTb Heo6XOA111Moe 3Ha4eHII1e npeAHaTSira AllSI seeso3MO>KHbiX 

3aAa4. Bee pae4eTHble noKa3aTeJ1111 MOryT fibiTb 3aJlO>KeHbl S rOTOSOe 1113AeJ1111e, KOTOpoe e nOMOLl!biO TeXHII14eeKII1X 4epTe>Ke~ 

6yAeT eornaeosaHHO e BaMII1 nepeA npo1113SOAeTsoM. no 3TO~ np1114111He yKa3blsa~Te see xapaKTep111eTII1KII1 npoeKT111pyeMoro 

y3na 11111111 Y31la, noAJle>Kall!ero peMOHTY, np111 3aKa3e WBn, T.K. 3TO o4eHb Kp111TII14HO 111 sa>KHO AllSI npasii1JlbHO~ pa6oTbl 

Ka>KAoro WBn. 

2. >KeCTKOCTb eMCTeMbl HapyweHa: 

[1 I Henpasii1JlbHaSI TepM1114eeKaSI o6pa6oTKa: T01lll!II1Ha sepxHero 3aKaneHHoro enoS! enii1WKOM Mana, TsepAOeTb 

MaTep111aJla He eOOTSeTeTsyeT HOpMaM, HepaSHOMepHaSI 3aKaJ1Ka no see~ A11111He SII1HTa 111 AP: 

CTaHAapTHaSI TsepAOeTb wap111Kos, ra~KII1 111 SII1HTa ~ 

HRC 62-66, 58-62, 111 58-62, eooTseTeTseHHO.~~ 

121 W Bn He npas111nbHO enpoeKT111posaHo - 3Ha4eHII1e LID e11111wKoM ---fl e:::3~318=:::=f=3= Zi?4 I=====' 
SeJ1111KO: _ _ 

4eM MeHbwe noKa3aTellb L/D IA11111Ha SII1HTa/A111aMeTp SII1HTal. TeM 

SbiWe >KeeTKOeTb WBn. PeKOMeHAYeTeSI 3Ha4eHII1e L/D He 6onee 60. 
[KJlaee T04HOeTII1 eSSI3aH e 3TII1M noKa3aTeJleM 111 3TO OTpa>KeHO S 

P111C. A-1 YcTaHOBKa wsn 

Ta6111114e 4.1 O]. Ee11111 3Ha4eHII1e L/D enii1WKOM se11111Ko, 6onbWII1X OTKJlOHeHII1~ np111 no311141110H111posaHII1111 He 11136e>KaTb. 

WBn, yKa3aHHOe Ha P111e. A-1, 3aKpenneHO TOJlbKO e OAHO~ eTOpOHbl [TaK Ha3biSaeMaSI He>KeeTKaSI exeMa]. no 

so3MO>KHOeTII1, eneAyeT 11136eraTb TaKoro poAa exeM np111 npoeKT111posaHII1111 y3nos e np111MeHeHII1eM WBn. 

3. HesepHbliii Bbl6op noAWMnHMKOBbiX onop: 

PaA111allbHo-ynopHble noAW111nHII1KII1 Ha1116onee np111eMneMbl~ sap111aHT np111 MOHTa>Ke WBn, a ene4111a11bHble ynopHo­

paA111allbHble noAW111nHII1KII1 - ell!e 6onee noAXOASIL1!111~ Sbl6op. 06bi4Hble paA111allbHble noAW111nHII1KII1 fiYAYT AasaTb 6onbwo~ 

1110cj>T np111 Hallll14111e oeesbiX Harpy3oK! 

4. HenpaBMJlbHbiM MOHTa>K noAWMnHMKOB onop: 

[1 I KaK npas111110, paA111allbHo-ynopHble noAW111nHII1KII1 np111 MOHTa>Ke eTaSSITeSI e HaTS! roM, 111 noeaA04Hoe MeeTo AOll>KHO 

6b1Tb eooTseTeTSYIOL1!111X pa3Mepos. AaHHbl~ MOHTa>K oeyll!eeTSJlSieTeSI e 111enollb3osaHII1eM npasii1JlbHbiX 111HeTpyMeHTos 

[111HAYK41110HHbl~ HarpesaTellb 111 T. A-1. B npoTII1SHOM eny4ae np111 onpeAeneHHbiX Harpy3Kax s ell1eTeMe noSISII1TeSI 1110cj>T. 
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(2) nepneHAIIIKYIHipHocTb Me)I(AY noAWiilnHII!KaMiil onopbl WBn 111 cTonopHo~ ra~Ko~ 11111111 napannenbHOCTb 

Me~y cTonopHbiMiil ra~KaMiil noAWiilnHIIIKOBbiX onop npoTII!Bonono)I(HbiX KOHL\OB WBn MO)I(eT np111BOA111Tb K 

AOnOllHII!TellbHOMY Harpesy Y3110B 111 B1116pal.\li1111 3a C'leT KpeHa nOAWiilnHIIIKOB. no :no~ nplii'III!He HIWIN YAem:leT 

6onbwoe BHII!MaHII!e o6pa6oTKe KOHL\OB WBn B cTaHAapTHOM 111cnonHeH111e 11111111 no '!epTe)l(aM 3aKa3'1111Ka. 

06pa60TKa AaHHbiX 3JleMeHTOB BliiHTa AOJl)I(Ha npOXOAIIITb B OAIIIH 3Tan 111 C B03MO)I(HOCTbiO Wlllilcj>OBKIII 

nosepXHOCTe~, 'IT06bl npii!BeCTiil BCe 3JleMeHTbl K CTporoMy COOTBeTCTBIIIIO no AOnycKaM. 

(3) Ami 1i136e)l(aHii11'1 ocna6neHii11'1 cjliiiKCal.\111111 cTonopHo~ ra~Kiil so speMs:~ pa6oTbl o6opyAoBaHii11'1 cneAyeT 

nOllb30BaTbCs:l AOnOllHII!TellbHbiMiil cjlii1KC111py10Ll.lli1Mii1 3JleMeHTaMii1, TaKII!Miil KaK CTOnOpHble wa~6bl, CTOnOpHble 

BliiHTbl, CTOnOpHble 6yre11111 1111160 CTOnOpHble WTiilcj>Tbl (111CnOllb3YIOTCs:l B npel.\li131110HHbiX ra~Kax). KOTOpble, KaK 

npaBII!JlO, BXOAI'IT B KOMnlleKT BMeCTe CO CTOnOpHO~ ra~KO~. 

5. e c6ope KOpnyc M raMKa Wen, JlM60 KOpnyc nOAWMnHMKOBOM onopbl M nOAWMnHMKM B HeM MMeiOT onpeAelleHHbiM 

JliOcjrr: 

Y3en noAWiilnHIIIKOBO~ onopbl 111/11111111 Kopnyc ra~Kiil Ails:! WBn 111 caMo~ ra~Kiil np111 pa6oTe CliiCTeMbl noA 

onpeAeneHHbiMiil Harpy3KaMii1 MO)I(eT cMell.laTbCI'I 3a c'!eT HeAOCTaTO'IHO~ )l(eCTKOCTiil. TeeT, yKa3aHHbl~ Ha P111c. A-4 
(d) MO)I(HO lilcnollb30BaTb Ails:! onpeAeneHiils:l AaHHoro OTKllOHeHiils:l B cny'!ae c ra~Ko~ 111 KopnycoM 111 (b) B cny'!ae Ails:! 

noAWiilnHIIIKOBoro y311a. 

6. Kopnyc Ails:! raMKM M/MnM Kopnyc AllR noAWMnHMKOBOM onopbl yCTaHosneH M <!>MKCMposaH HenpaBMllbHO: 

(1 I 8 pe3yllbTaTe M111KpOB1116pal.\li1~ np111 pa6oTe KpenneHiils:l Me)I(AY AeTalls:!Miil MoryT ocna6ns:~TbCI'I, 'ITO npii!BeAeT K 

noTepe TO'IHOCTIII 111 C60s:!M B pa6oTe. 8 AaHHOM Clly'!ae ycTaHOBO'IHble WTiilcj>Tbl nOMOryT 1i136e)l(aTb nOA06HO~ 

npo6neMbl. 

(2) Kpene)I(Hble 60J1Tbl, COeAII!Hs:IIOLl.llile ra~KY 111 Kopnyc, He 3acjllo1KC111pOBaHbl AOJl)I(HbiM o6pa30M. nlo160 60J1Tbl 

Cllli!WKOM AllliiHHble 1111160 OTBepCTiils:l B KOpnyce Cllli!WKOM KOpOTKiile. 

(3) KpenneHII!e 6onToB ra~Kiil WBn K Kopnycy ocna6esaeT no nplii'III!He OTCYTCTBIIII'I B MOHTa)I(HO~ cxeMe npy)I(IIIHHO~ 
wa~6bL 

7. TO'IHOCTb yCTaHOBKM nOAWMnHMKOBbiX onop He COOTBeTCTByeT He06XOAMMbiM AOnycKaM. 

np111 c6opKe 111060~ CliiCTeMbl BpeMeHHble npoKllaAKiil 111 Kllli!Hbs:l li1CnOllb3YIOTCs:l Ails:! BbiCTaBJleHiils:l B H~Hble AOnyCKiil 

scex llii!He~HbiX napaMeTpos co6111paeMoro y311a, T. e. Ails:! 111x perynlilpOBKiil. 8 cny'!ae HenpaBiilllbHoro BbiCTasneHiils:l scex 

AOnycKOB np111 c6opKe CliiCTeMa He 6yAeT pa6oTaTb AOJl)I(HbiM o6pa30M He 3aBii1Cii1MO OT TOro, KaKoro KJlacca TO'IHOCTIII 

6blllli1 lilcnollb30BaHbl 6a30Bble 3JleMeHTbl: HannaBJli'IIOLl.llile, WBn, noAWiilnHIIIKiil 111 T.A. 

8. MoTop M wen COeAMHeHbl HeBepHO: 

(1) Ec11111 MOTOp 111 npli!BOAHO~ KOHel.\ WBn 6blllli1 BbiCTaBJleHbl He Ha OAHO~ OCIII (HapyweHa COOCHOCTb) 1111160 Mycj>Ta 

3aKpenJleHa Ha OAHOM 1113 BallOB He npaBII!JlbHO (HeAOCTaTO'!Has:l )l(eCTKOCTb KpenJleHII!s:l). TO we~Kiil Balla MOTOpa 

111 WBn 6YAYT nposopa'III!BaTbCI'I APYr OTHOCII!TellbHO Apyra. 

(2) Mycj>Ta caMa no ce6e MO)I(eT He o6naAaTb AOCTaTO'IHO~ )l(eCTKOCTbiO. 8 cny'!ae C03AaHii11'1 CliiCTeM c BbiCOKO~ 
TO'IHOCTbiO n03111l.\li10H111pOBaHiils:l ClleAyeT nOMHIIITb, 'ITO BCe 3JleMeHTbl CliiCTeMbl AOJl)I(Hbl COOTBeTCTBOBaTb 

AaHHO~ 3aAa'!e. 

(3) Ec11111 npii!MeHs:leTCs:l peAYKTOp, TO ero TO'IHOCTb MO)I(eT 6b!Tb nOA06paHa He BepHO, a B Clly'!ae li1CnOllb30BaHiils:l 

peMeHHO~ nepeAa'llil 3y6'!aTbl~ peMeHb 111 WKII!Bbl MOfYT pa6oTaTb C onpeAelleHHbiM lliOcjlTOM. 

(4) 0CHOBa - 3TO AOnyCKiil np111 nOA60pe Ka~oro KOMnOHeHTa. n1060~ y3e11, COCTOI'Ill.llil~ 1113 HeCKOJlbKIIIX 3JleMeHTOB, 

06JlaAa10Ll.lli1X onpeAelleHHbiMiil AOnycKaMiil, II!MeeT onpeAelleHHble 3a30pb1 B MeCTaX IIIX conpliiKOCHOBeHiils:l. 

no 3TO~ nplii'III!He TO'IHOCTb n03111l.\li10H111pOBaHiils:l 111 pa60'!Iile Harpy3Kii1 BCe~ CliiCTeMbl (cTaHKa 111 T.A.) 3aBii1Cs:IT 

oT npaBiilllbHO cnpoeKTiilposaHHbiX Y3110B B 4e11oM (AOll)I(HbiX pa3Mepos 111 AOnycKoB Ka)I(AO~ AeTanlil) 111 

OCyll.leCTBJleHHOrO MOHTa)l(a. 

A2-2 HapyweHMR nnaBHOCTM XOAa 

1. npoM3BOACTBeHHble Ae<!>eKTbl: 

(1) Aopo)I(Kiil Ka'!eHiils:l 111116o ra~Ka o6pa6oTaHbl nnoxo (wepoxosaTOCTb nosepxHocTe~ Cllli!WKOM BbiCOKa). 

(2) WepoxosaTOCTb nosepxHocTe~ ra~Kiil, BliiHTa, noAWiilnHIIIKOB BbiXOAIIIT 3a npeAellbl Heo6XOA111MbiX 3Ha'!eHii1~. 

(3) n~a6ble B03MO)I(Hble pacxo~eHiils:l B AOnycKax y COCTaBHbiX '!aCTe~ WBn: BIIIHT, ra~Ka, wapii!Kiil 111 AP· 

(4) Tpy6Kii1 B CliiCTeMe B03BpaTa wapii!KOB ycTaHosneHbl HeHaAJle)l(all.lliiM o6pa3oM. 

(5) H1113Kii1~ Knacc TO'IHOCTIII noAWiilnHIIIKOB. Bee Bblwenepe'III!ClleHHble npo6neMbl, 6YAYT oTcyTcTBOBaTb B cny'!ae 

li1CnOllb30BaHiils:l '!aCTe~ li13BeCTHbiX MlilpOBbiX 6p3HAOB. 

2. 4~epOAHble TeJla nonallM B CMCTeMy poTal.\MM Tell Ka'!eHMR: 

(1) 8 Ka'!eCTBe ynaKOBO'!Horo MaTep111a11a lilcnollb3yeTcs:~ 6yMara, KapToH, nonii!Mepbl (nollli13Tii1JleH, neHonnacT 111 AP.I. 

4acTiill.\bl 3Tii1X MaTeplilanos np111 He6pe)I(HO~ pacnaKOBKe WBn nocne TpaHcnopT111pOBKii1 MOfYT nonacTb B CliiCTeMy 

poTal.\111111 wapii!KOB, 'ITO npii!BeAeT K yxyAweHIIIIO pa6oTbl wapii!KOBIIIHTOBO~ napbl. 
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[2] Me11Kas:1 MeTalllllil'!ecKas:~ cTpy:>KKa, MeTalllllil'!ecKlil~ nopowoK MOrYT nonacTb B CliiCTeMy poTal..\lillil nplil pa6oTe 

CTaHKa, eCJllil ynllOTHeHlils:l wsn lii3HOClilllliiCb lillllil BliiHT He 3aKpb1T KO:>KYJ<OM. 3TO MO:>KeT npliiBeCTlil K YXYAWeHliiiO 

nllaBHOCTlil ABlii:>KeHlils:l, yMeHbWeHliiiO AOllrose'!HOCTlil Iii yxyAweHliiiO TO'IHOCTlil no3lill..\liiOHlilposaHlils:l. 

3. npeBbiWeHMe pa6o'!ero XOAa: 

BbiXOA rai1Klil 3a npeAellbl pa6o'!ero XOAa BliiHTa MO:>KeT npliiBeCTlil K ee nospe:>KAeHliiiO, lillllil Aa:>Ke nollOMKe. Eclllil TaKoe 

CllY'IliiTCs:!, TO poTal..\lils:l wapliiKOB fiyAeT 3aTPYAHeHa lllilfiO HapyweHa. WapliiKlil, 1..\liiPKYllliiPYIOLl!lile no CliiCTeMe c HapyweHHOi1 

CliiCTeMOi1 803BpaTa, MOrYT nospe:>KAaTb AOpO:>KKlil Ka'!eHlils:l KaK y rai1Klil, TaK Iii y BliiHTa. nplil'lliiHbl npOlii30WeAWero MOrYT 

6b1Tb pa3Jllii'IHbiMlil, HanpliiMep, OTKa3 KOHI..\eBbiX AaT'IliiKOB lllilfio owlii6Ka onepaTOpa. HoB 11106oM clly'!ae, Ails:! AallbHei1wei1 

pafiOTbl fiyAeT HeOfiXOAliiMa nposepKa Iii 803MO:>KHbli1 peMOHT Ha cnel..\lilaJllil3lilpOBaHHOM cepBliiCe nepeA TeM, KaK 

nospe:>KAeHHYIO WBn MO:>KHO fiyAeT 3KCnllyaTlilpOBaTb AallbWe. 

4. noBpe:>KAeHMe TpyfioK CMCTeMbl B03BpaTa wapMKOB: 

TpyfiKlil MoryT Bbli1Tlil lil3 CTpOs:!, eCJllil OHlil fibllllil nospe:>KAeHbl B npOI..\eCCe MOHTa:>Ka W Bn. 

5. HecoocHOCTb: 

Cyll!eCTBYIOT HeAonycTliiMble paAlilaJlbHble Harpy3Klil, eCJllll 1..\eHTp Kopnyca rai1Klil wsn Iii 1..\eHTpbl KopnycoB 

nOAWlilnHliiKOBbiX onop HaXOAs:!TCs:l He Ha OAHOi1 OClil. ECillil HeCOOCHOCTb CJlliiWKOM BeJlliiKa, TO fiyAeT HafilliOAaTbCs:l nporlilfi 

BliiHTa. Ho OTKilOHeHlils:l OT HOpMbl fiYAYT npliiCYTCTBOBaTb Iii B TOM Clly'!ae, eCJllil HeCOOCHOCTb HeAOCTaTO'IHO BeJlliiKa Iii nporlilfi 

He 6yAeT npos:!Bils:!TbCs:l Blil3yallbHO. noMHliiTe, 'ITO B 3TOM Clly'!ae TO'IHOCTb w Bn 3Ha'lliiTeJlbHO YXYAWIIITCs:l, Ill '!eM 60JlbWIIIi1 

npeAHaTs:lr fiblll 3aJlO:>KeH B W Bn, TeM fiOJlbWIIIe nospe:>KAeHIIIfl fiyAeT Bbl3biBaTb HeCOOCHOCTb B 3TOM Clly'!ae. 

6. rai1Ka WBn HeAOn:>KHbiM o6pa30M ycraHOBneHa B KOpnyc: 

3KCI..\eHTplil'leCKlile HarpY3Klil fiYAYT npliiCYTCTBOBaTb B Clly'lae, eCJllil rai1Ka fibiJla CMOHTlilpOBaHa B KOpnyc HeCOOCHO no 

OTHOWeHliiiO K BliiHTY. 8 3TOM Clly'lae MO:>KHO HafilliOAaTb Blilfipal..\liiiO npliiBOAHOrO MOTOpa nplil ero pafioTe. 

7. WBn fiblnO noBpe)I(AeHO BO BpeMfl TpaHcnopTMpOBKM. 

A2-3 PacKonbl, cKonbl M npo'!ee. 

1. PacKon Ten Ka'!eHMfl: 

Cr-Mo CTaJlb [WX15, WX20], KaK npaBlilllO, liiCnOJlb3yeTCs:l Ails:! npOlii3BOACTBa nOAWlilnHliiKOB. noTpe6yeTCs:l HarpY3Ka 

npliiMepHO OT 1 400 Kr AO 1 600 Kr, 'IT06bl paCKOJlOTb wapliiK AlilaMeTpOM 3.175 MM [1/8 A10i1Ma). TeMnepaTYpa wsn c 

HeAOCTaTO'IHbiM KOJllil'leCTBOM CMa3Klil, JllilfiO ee nOJlHbiM OTCYTCTBlileM, B npOI..\eCCe pafiOTbl nOCTOs:IHHO nOBbiWaeTCs:l. TaKOi1 

poeT TeMnepaTYpbl MO:>KeT npliiBeCTlil K pacw111peH11110 wapliiKOB, ell!e 6oJlbWeMy yseJllil'leHliiiO TpeHIIIs:l Iii nocJleAYIOLl!eMy 

paCKOllY Tell Ka'!eHlils:l, KOTOpble, B CBOIO O'lepeAb, nospeAs:!T CBOliiMIII OCKOJlKaMIII AOpO:>KKlil Ka'!eHlils:l rai1Klil Iii BIIIHTa. 

TaKliiM o6pa3oM, cMa3Ka AOll:>KHa s:!BllfiTbCfl HeoTbeMJleMoi1 '!aCTbiO nporpaMMbl o6clly:>KliiBaHIIIfl cTaHKa. Aa:>Ke ec11111 B 

CIIICTeMe ycTaHOBJleHa aBTOMaTIII'IeCKas:l CTaHI..\lils:l CMa3Klil Ha BCe OTBeTCTBeHHble Y31lbl, TO OfiCllY:>KliiBaHlile OCTaJlbHbiX Y3110B 

Ill KOHTpOllb pafiOTbl CTaHI..\lillll TaK :>Ke AOJl:>KeH npOBOAliiTbCfl perylls:!pHO. 

2. nonoMaHHble MnM norHYTble TpyfiKM B03BpaTa wapMKOB ['!aCTb CMCTeMbl pei..\MPKYllSIL.jMM): 

BbiXOA 3a npeAenbl pa6o'!ero XOAa BliiHTa, YAap nplil pa6oTe CliiCTeMbl MoryT norHyTb nlil6o nonoMaTb Tpy6Klil Ans:! 

803BpaTa wapliiKOB. 3TO, B CBOIO O'lepeAb, MO:>KeT npliiBeCTlil K finOKlilpOBKe KaHana, no KOTOpOMY ABlii:>KYTCs:l Tena Ka'!eHlils:l. 

6nOKlilpOBKa KaHana HapyWliiT Ka'!eHlile wapliiKOB (Ha AaHHOM y'laCTKe nOBbiCliiTCs:l TpeHlile Iii 3TO OTpa3liiTCs:l Ha noKanbHOM 

Iii o6Ll!eM noAbeMe TeMnepaTYpbl nplil pa6oTe Y3nal nlil6o npliiBeAeT K ero OKOH'IaTenbHoi1 nonoMKe, 'ITO TaK lilnlil liiHa'!e 

BbiBeAeT lil3 cTpos:~ WBn. 

3. nonOMKa KOHI..\08 WBn: 

(1 I HenpaBIIIllbHas:~ KOHcplllrypal..\lllfl: OcTpble yrllbl He AOll:>KHbl npiiiCYTCTBOBaTb Ha OTBeTCTBeHHbiX rpaHfiX y roTosoro 

WBn. 3TO n0380JlfleT HliiBelllilpOBaTb B03MO:>KHOe Hanps:!:>KeHI/Ie B MeCTaX conpliiKOCHOBeHlils:l pa3Jliii'IHbiX '!aCTei1 

cTaHKa. Plilc.A2 noKa3biBaeT HeKoTopble B03MO:>KHble peweHlils:l 3Toi1 3aAa'llil. 

(2] l1'13rlilfi KOHI..\OB WBn. nocaAO'IHble MeCTa nOA nOAWIIInHIIIKlil Ha wei1Ke Balla WBn Iii Hape3aHHafl pe3b6a nOA 

CTonopHyiO rai1Ky He nepneHAliiKYllflpHbl APYr Apyry, 11111111 npOTliiBOnOJlO:>KHble KOHI..\bl wsn He napallJleJlbHbl APYr 

Apyry. 3To npiiiBeAeT K lil3rlll6y weeK KOHI..\OB W Bn Iii 111x nollOMKe. B a6coJliOTHOM 3Ha'!eHIIIlil OTKllOHeHlile Ha KOHI..\e 

wei1KIII wsn (Plilc. A-3) nepeA Iii nocJle cpiiiKCal..\111111 CTonopHbiX raeK He AOJl:>KHO npeBbiWaTb 0.01 MM (0.0004 

A10i1Ma). 

(3) JliOfible Blilfipal..\lillil, Bbl3biBaeMble HeKoppeKTHOi1 pafioTOi;; CliiCTeMbl no n1060i1 lil3 nepe'lliiCneHHbiX BbiWe nplil'lliiH, 

fiYAYT npliiBOAliiTb K npe:>KAeBpeMeHHOMY BbiXOAY WBn lil3 CTpOs:!. 
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P~c A-2 Bap~aHTbl o6pa6oTK~ yrnoe we~K~ B~HTa P~c A-3 3aMepb1 oceeoro OTKilOHeH~SI we~K~ B~HTa 

A3 8biS1811eH~e AOnycT~MbiX pa6o4~X OTKJlOHeH~~ np~ ycTaHOBKe wen. 
AonycK~. 

CneAYIOLl!~e 3aMepb1 MoryT 6b1Tb npo8eAeHbl AllSI 8biSI8JleH~SI 3a3opo8. 

1. np~Kpen~Te AaT'I~K K LleHTp0804HOMY OT8epcT~IO, KaK yKa3aHHO Ha P~c. A-4(a). no8epH~Te w Bn HeCKOJlbKO pa3 

Ha 360 rpaAYC08 ~ y6eA~TeCb, 'ITO OTKJlOHeH~e He npe8biWaeT 0.003 MM (0.00012 AIO~MaJ. 8 npOH18HOM Clly'lae 

noAw~nH~Ko8afl onopa, ra~Ka WBn n~6o Kopnyc 6blll~ CMOHT~po8aHHbl He 8epHo! 

2. v1cnollb3Yfl no3~1..1~10 Allfl AaT'I~Ka, KaK yKa3aHO Ha P~c. A-4(b]. MO)I{HO onpeAeJl~Tb OTHOC~TeJlbHOe OTKJlOHeH~e 

KOpnyca nOAW~nH~K080~ onopbl OT CTaH~Hbl. 8 Clly'lae, eCJl~ AaT'I~K yKa3bl8aeT He HOJlb, MOHTa)l{ KOpnyca 6b1Jl 

np0~38eAeH He KOppeKTHO! 

3. P~c. A-4(c) noKa3bl8aeT 3aMepb1 OTHOC~TeJlbHOrO CMell!eH~fl Me~y pa604~M CTOJlOM ~ KOpnycoM ra~K~. 

4. P~c. A-4(d] noKa3bl8aeT 3aMepb1 OTHOC~TellbHoro cMell!eH~fl Me~y KopnycoM ra~K~ ~ ee <j>naHI..IeM. 

C8fi)I{~Tecb c HaM~. ecn~ nocne nono)I{~TellbHbiX 3aMepo8, nepe4~cneHHbiX 8b1We, 8 c~cTeMe TeM He MeHee 

Cyll!eCT8yeT n08biWeHHOe OTKJlOHeH~e Jl~He~HbiX napaMeTp08 np~ pa6oTe C~CTeMbl, KOTOpble AOnOJlH~TeJlbHO MOryT 6b1Tb 

8bl38aHbl HeKoTopbiM~ APYr~M~ <j>aKTopaM~. Bo3MO)I{HO, peweH~eM npo6neMbl nocny)I{~T y8eJ1~4eH~e npeAHaTs:~ra W Bn. 

P~c. A-4 BbiSIB/leH~e np~4~H noBbiWeHHoro mocpTa. 



Pa3Mepb1, E F G H Js MM 

6onee BKil. E10 E11 F6 F7 FB G6 G7 H5 H6 H7 HB H9 H10 Js6 Js7 

3 6 +68 +95 +18 +22 +28 +12 +16 +5 +8 +12 +18 +30 +48 ±4 ±6 +20 +20 +10 +10 +10 +4 +4 0 0 0 0 0 0 

6 10 +83 +115 +22 +28 +35 +14 +20 +6 +9 +15 +22 +36 +58 ±4.5 ±7.5 +25 +25 +13 +13 +13 +5 +5 0 0 0 0 0 0 

10 14 +102 +142 +27 +34 +43 +17 +24 +8 +11 +18 +27 +43 +70 
±5.5 ±9 

14 18 +32 +32 +16 +16 +16 +6 +6 0 0 0 0 0 0 

18 24 +124 +170 +33 +41 +53 +20 +29 +9 +13 +21 +33 +52 +84 
±6.5 ±10.5 

24 30 +40 +40 +20 +20 +20 +7 +7 0 0 0 0 0 0 

30 40 +150 +210 +41 +50 +64 +25 +34 +11 +16 +25 +39 +62 +100 
±8 ±12.5 

40 50 +50 +50 +25 +25 +25 +9 +9 0 0 0 0 0 0 

50 65 
+180 +250 +49 +60 +76 +29 +40 +13 +19 +30 +46 +74 +120 

+60 +60 +30 +30 +30 +10 +10 0 0 0 0 0 0 ±9.5 ±15 
65 80 

80 100 
+212 +292 +58 +71 +90 +34 +47 +15 +22 +35 +54 +87 +140 

+72 +72 +36 +36 +36 +12 +12 0 0 0 0 0 0 ±11 ±17.5 
100 120 

120 140 

140 160 +245 +335 +68 +83 +106 +39 +54 +18 +25 +40 +63 +100 +160 ±12.5 ±20 +85 +85 +43 +43 +43 +14 +14 0 0 0 0 0 0 

160 180 

180 200 

200 225 
+285 +390 +89 +96 +122 +44 +61 +20 +29 +46 +72 +115 +185 ±14.5 ±23 +100 +100 +50 +50 +50 +15 +15 0 0 0 0 0 0 

225 250 

J K M N 

J6 J7 K6 K7 M6 M7 N6 

+5 +6 +2 +3 -1 0 -5 
-3 -6 -6 -9 -9 -12 -13 

+5 +8 +2 +5 -3 0 -7 
-4 -7 -7 -10 -12 -15 -16 

+6 +10 +2 +6 -4 0 -9 

-5 -8 -9 -12 -15 -18 -20 

+8 +12 +2 +6 -4 0 -11 

-5 -9 -11 -15 -17 -21 -24 

+10 +14 +3 +7 -4 0 -12 

-6 -11 -13 -18 -20 -25 -28 

+13 +18 +4 +9 -5 0 -14 
-6 -12 -15 -21 -24 -30 -33 

+16 +22 +4 +10 -6 0 -16 
-6 -13 -18 -25 -28 -35 -38 

+18 +26 +4 +12 -8 0 -20 
-7 -14 -21 -28 -33 -40 -45 

+22 +30 +5 +13 -8 0 -22 
-7 -16 -24 -33 -37 -37 -51 

EA11HI1L!bl: MKM 

p R 

N7 P6 P7 R6 R7 

-4 -7 -8 -12 -11 
-16 -17 -20 -20 -23 

-4 -12 -9 -16 -13 
-19 -21 -24 -25 -28 

-5 -15 -11 -20 -16 

-23 -26 -29 -31 -24 

-7 -18 -14 -24 -20 

-28 -31 -35 -37 -41 

-8 -21 -17 -29 -25 

-33 -37 -42 -45 -50 
-35 -30 

-9 -26 -21 -54 -60 
-39 -45 -51 -37 -32 

-56 -62 
-44 -38 

-10 -30 -24 -66 -73 
-45 -52 -59 -47 -41 

-69 -76 
-56 -48 
-81 -88 

-12 -36 -28 -58 -50 
-52 -61 -68 -83 -90 

-61 -53 
-86 -93 
-68 -60 
-97 -106 

-14 -41 -33 -71 -63 
-60 -70 -79 -100 -109 

-75 -67 
-104 -113 
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PaJMepbl, 
a c d e f g h js 

MM 

5onee BKil. a13 c12 d6 e6 f5 f6 g5 g6 h5 h6 h7 hB h9 h10 js5 

-270 -70 -30 -20 -10 -10 -4 -4 0 0 0 0 0 0 
3 6 ±2.5 

-450 -190 -38 -28 -15 -18 -9 -12 -5 -8 -12 -18 -30 -48 

-280 -80 -40 -25 -13 -13 -5 -5 0 0 0 0 0 0 
6 10 ±3 

-500 -230 -49 -34 -19 -22 -11 -14 -6 -9 -15 -22 -36 -58 

10 14 -290 -95 -50 -32 -16 -16 -6 -6 0 0 0 0 0 0 
±4 

14 18 -560 -275 -61 -43 -20 -27 -14 -17 -8 -11 -18 -27 -43 -70 

18 24 -300 -110 -65 -40 -20 -20 -7 -7 0 0 0 0 0 0 
±4.5 

24 30 -630 -320 -78 -53 -29 -33 -16 -20 -9 -13 -21 -33 -52 -84 

-310 -120 
30 40 -80 -50 -25 -25 -9 -9 0 0 0 0 0 0 -700 -370 

±5.5 
-320 -130 -96 -66 -36 -41 -20 -25 -11 -16 -25 -39 -62 -100 40 50 
-710 -380 

340 140 
50 65 100 -60 -30 -30 -10 -10 0 0 0 0 0 0 -BOO -440 

±6.5 
-360 -170 -119 -79 -43 -49 -23 -29 -13 -19 -30 -46 -74 -120 65 80 
-820 -450 

-380 -170 
80 100 -120 -72 -36 -36 -12 -12 0 0 0 0 0 0 -920 -520 

±7.5 
-410 -180 -142 -94 -51 -58 -27 -34 -15 -22 -35 -54 -87 -140 100 120 
-950 -530 

-460 -200 
120 140 

-1090 -600 

-520 -210 -145 -85 -43 -45 -14 -14 0 0 0 0 0 0 
140 160 ±9 

-1150 -610 -170 -110 -61 -68 -32 -39 -18 -25 -40 -63 -100 -160 
-580 -230 

160 180 
-1210 -630 

j k m n 

js6 j5 j6 k5 k6 m5 m6 n5 

+3 +6 +6 +9 +9 +12 +13 
±4 

-2 -2 +1 +1 +4 +4 +8 

+4 +7 +7 +10 +12 +15 +16 
±4.5 

-2 -2 +1 +1 +6 +6 +10 

+5 +8 +9 +12 +15 +18 +20 
±5.5 

-3 -3 +1 +1 +7 +7 +12 

+5 +9 +11 +15 +17 +21 +24 
±6.5 

-4 -4 +2 +2 +8 +8 +15 

+6 +11 +13 +18 +20 +25 +28 
±B 

-5 -5 +2 +2 +9 +9 +17 

+6 +12 +15 +21 +24 +30 +33 
±9.5 

-7 -7 +2 +2 +11 +11 +20 

+6 +13 +18 +25 +28 +35 +38 
±11 

-9 -9 +3 +3 +13 +13 +23 

+7 +14 +21 +28 +33 +40 +45 
±12.5 

-11 -11 +3 +3 +15 +15 +27 

EA11HI1L!bl: MKM 

p r 

n6 p5 p6 r6 r7 

+16 +17 +20 +23 +27 

+8 +12 +12 +15 +15 

+19 +21 +24 +28 +34 

+10 +15 +15 +19 +19 

+23 +26 +29 +34 +41 

+12 +18 +18 +23 +23 

+28 +31 +35 +41 +49 

+15 +22 +22 +28 +28 

+33 +37 +42 +50 +59 

+17 +26 +26 +34 +34 

+60 +60 
+39 +45 +51 +41 +41 

+20 +32 +32 +62 +62 
+43 +43 

+73 +73 
+45 +52 +59 +51 +51 

+23 +37 +37 +76 +76 
+54 +54 

+88 +103 
+63 +63 

+52 +61 +68 
+90 +105 

+27 +43 +43 +65 +65 

+93 +108 
+68 +68 
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¢~pMa _________________________________ AaTa ________________________ __ 

AApec ____________________________________________________________ _ 

Ten. _______________________ ¢aKc. ____________________________________ _ 

T ~ n o6o PYAO sa H ~51 n p ~ M eH e H ~ e ____________________________ _ 

Ecrb n~ 1.1epTe:>K AA (YKa3aTb era HOMep ~ np~no:>K~Tb) HET 

Aon.noMeTK~=-------------------------------------------------------------

1. HarpyJK~ 
(a) Pa6o1.1~e oceBble Harpy3K~ IA~HaM~"!ecK~e) 

MaKc~ManbHa51 (yKa:>K~Te eA. ~3M.). np~ ___ o6. B M~H. An51 __ % pa6o1.1ero speMeH~ 

CpeAH5151 _______ (yKa:>K~Te eA. ~3M.]. np~ _______ o6. B M~H. An51 __ % pa6o1.1ero speMeH~ 

M~H~ManbHa51 (yKa:>K~Te eA. ~3M.). np~ o6. B M~H. An51 __ % pa6o1.1ero speMeH~ 

(CyMMapHoe pa6o1.1ee BpeM51 AOn:>KHO COCTaBn51Tb 1 00%) 

(b) MaKe. oceBble cTaT~"'. Harpy3K~ (yKa:>K~Te eA. ~3M.) 

(c) Ecn~ np~CYTCTBYIOT npo1.1~e Harpy3K~ (no B03MO:>KHOCT~ ~36eraihe AaHHbiX Harpy3oK): 

PaA~an. H a rpy3 K~ (yKa:>K~Te eA. ~3M.) -------------------------------------

2. Pa6o1.1~e ycnoa~s:1 
(a) Pa6o1.1~~ XOA, _______________ MM, Moll.\HOCTb MOTopa _____________ KBT 

(b) Heo6xoA~Mbl~ pecypc pa6oTbl MnH. o6., ______ KM, ____ 1.1acos. 

(c) Bpall.\aeTc51 B~HT Bpall.\aeTc51 ra~Ka _____ _ 

(d) CxeMa ycTaHOBK~------------------------- Paccro51H~e Me:>KAY onopaM~ _________ MM 

(e) YAapHble Harpy3K~/s~6pa4~~= (on~caTb) 

3. PaJMepbl WBn 
(a) A~aMeTp B~HTa MM HanpasneH~e pe3b6bl B~HTa: npaBa51 __ nesa51 ___ 

(b) War MM 3aXOAHOCTb pe3b6bl (Hanp~Mep "!eTb1pex3axoAHa51) 

(c) 06Ll.\a51 An~Ha B~HTa MM 3cj:lcj:leKT~BHa51 An~Ha pe3b6bl MM 

(d) T~n ra~K~ T~n ynnoTHeH~~-----------

(e) noAw~nH~K~. np~MeH51eMble B onopax: (yKa3aTb MapK~posKy ~ cxeMy) 

4. TOLIHOCTb noJ~~~OH~pOBaH~s:l, OCeBOH 3a3op, npeAHaTs:lr ~ >KEkTKOCTb 
(a) HaKonneHHa51 norpewHOCTb np~ : MM 

(b) Knacc TO"'HOCT~ __ (a6coniOTHa51 norpewHOCTb Ha 300 MM XOAa _____ MM/300 MM) 

(c) Oceso~ 3a3op MM (yKa3aTb MaKc~MyM). 

(d) npeAHaT51r Kr. (n~6o B% OT A~H. Harpy3K~) 

(e) :>KecrKocTb ra~K~ Kn _____________ Krc/MKM 

5. npol.l~e ycnOB~s:l 
(a) KoHc~cTeTHa51 cMa3Ka _______ Macno _________ (yKa3aTb B513KOCTb ~ MapK~posKy) 

(b) TeMnepaTYpa OKPY:>K· cpeAbl ______ °C 

(c) C n e 4~an bH bl e yen o B ~51 -----------------------------------
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Ha3BaHMe <l>MpMbl*: --------------------

KoHTaKTHoenM40*: ___________________ __ 

AApec*: ____________________________________________ ___ 

CpoKMcnonHeHM~3aKa3a: ________________ _ 

06o3Ha4eH Me no H IWI N: [1 I ____________________________ _ 

[2) ---------------------------------------

napaMeTpbl wen: 

[1 )* D OAH03aXOAHa~ D 2-x 3aXOA. D 3-x 3aXOA. D 4-x 3aXOA. 

[2)* Hanpaen. pe3b6bl: D npaea~ Dneea~ 

[3*) AM a MeTp eM HTa: _____________________________ _ 

[4)* War: ________________ _ 

[5) TMn poTa4MM wapMKOB M KonM4eCTBO: __ _ 

[6) * TM n ra VI KM: --------------------------------­

[7) CMcreMa B03BpaTa D eHYTP· D Hapy:>KHa~ TMn: __ 

[8)* AnMHa pe3b6bl: _______________ ___ 

[9) * non Ha~ An M Ha: -------------------------------

[1 0)* Knacc T04 H ocTM: ____________________________ _ 

[A6comOT. norpeWHOCTb _________ MM/300 MM) 

[11)* CKopocTb: ______________________________ o6. MMH. 

[12) D HaKaTHoVI D WnMcj>oeaHHbiVI 

* CMoTpMTe cTp. 36 An~ nony4eHM~ MHcj>opMa4MM no raVIKaM. 

AaTa*: ______________ _ 

Ten*: ________ _ 

CTpaHa*: _______ _ 

YcnoeM~ nocraBKM*: __ _ 

KonM4ecTeo*: _____ __ 

Cne~ManbH~eTpe6oeaHM~ 

181 no:>KanyikTa, nocTapaVITecb OTBeTMTb Ha AOnonHMTenbHble eonpocbl. OHM noMoryT HaM 

6onee AeTanbHO noAOMTM K eaweMy 3anpocy M y4eCTb He TOnbKO TeXHM4eCKMe napaMeTpbl 

3anpawMeaeMoro npoAyKTa. 

[a) KaKoeo npMMeHeHMe JanpawMeaeMoro wen? 

[b) wen Mcnonb3yeTC~ An~ nepeMell.\eHM~ no OCM X, Y, MnM Z? eepTMKanbHOVI nM6o ropM30HTaJlbHOVI? 

[c) CKonbKO wen Heo6XOAMMO An~ npOM3BOACTBa OAHOVI eAMHM4bl o6opyAOBaHM~. KaKa~ rOAOBa~ 

noTpe6HOCTb? 

[d) EcnM 3TO He HOBbiVI npoeKT, TO Wen KaKoro npOM3BOAMTen~ M3Ha4anbHO MCnOnb30Banocb? 

*- ~BJl~eTC~ o6~3aTellbHbiN K 3anOJ1HeHHIO 


