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AndaBuUTHBLIN YKa3aTesib

CMeHHble MHOrorpaHHbie nNJiaCTuHbl

®opma ®opma ®opma ®opma
CCMT 106 KNUX 122 SNMG 114 VBMT 120
CNMA 108 RCMT 111 SNMM 115 VCMT 121
CNMG 107 RCMX 111 TCMT 117 VNMG 122
CNMM 108 RNMA 112 TEGN 118 WNMA 124
DCGT 109 RNMG 112 TPMR 118 WNMG 123
DCMT 109 SCMT 113 TNMA 119 WNMM 124
DNMA 110 SPMR 114 TNMG 119

DNMG 110 SNMA 116 TNMM 119

®dopma ®opma ®dopma ®opma
CNGA 126 PNMM 129 SNMG 132 TNGN 136
CNUA 126 PNUA 129 SNMM 132 TNMG 135
CNUM 126 PNUM 129 SNGA 132 TNMM 135
CNMG 126 RCMM 130 SNUA 132 TNUA 135
CNMM 126 RNGA 131 SNUM 132 TNUM 135
DNMG 127 RNUA 131 SNGN 133 TNUN 136
DNMM 127 RNUM 130 SNUN 133 WNUA 137
HNUM 127 RNMM 130 TEGN 134 WNUM 137
KNUX 128 SPGN 131 TPGN 134

PNMA 129 SPUN 131 TPUN 134

®dopma ®opma ®dopma ®opma
APKT 203 SDCW 224 SNGX 231 TNGN 236
LNMX 216 SDET 225 SNKN 223 TPAN 235
HNUA 220 SDHT 177 SNUN 222 TPCN 235
PNEA 220 SDHW 226 SOHT 195 TPCW 234
PNMA 220 SEEN 229 SOHW 195 TPGN 211, 236
PNUA 220 SEGN 229 SPAN 232 TPGR 211
PNMM 221 SEHT 227 SPCN 232 TPKN 211, 235
PNUM 221 SEHW 226 SPCW 230 TPMW 234
RDGW 207 SEKN 223 SPGN 209, 233 XDHT 199
RNGA 221 SFGN 229 SPKN 209, 233 ZAHT 185
RNGN 222 SFKN 228 SPMT 231 ZDCW 237
RNMA 221 SNAN 223 SPUN 233 ZPHT 191
RNUA 221 SNCN 223 TNCN 236 ZPCW 237
®opma ®opma ®dopma ®opma
BNUX 266 RCMM 268 RPUX 268 WCMX 271
LNMX 266 RCMX 267 RNUX 269

LNUX 266, 269 ROUX 267 SNEX 270
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Knaccucdpukaumsa Matepmanos Mo rpynnam

Fpynna o
no XapakTepucTuku Mapku ctaneun u cnnasoB no NOCT
ISO MaTtepuana
YrnepogucTtble cTanm
Ct0, Ct1, Ct2, CT3, 051, 08K11, 0811C, 08, 1011C, 10, 151, 1511¢, 15, 20K,
20mc, 20, 25, 15T, 20T, 25T, 10T'2, 09T'2, 09T'2C, A11, A12, A20, AC14, 14T 2AP,
= - 0 ) ) ) ) ) ) ) ) ) ) ) ) ) )
C=0,10-0,25% 18'2A®,10XCH/I, 15XCH/,
aJiekTpoTexHudeckue: 312, 310, 38
C=0,25-055 % Ct4, Ct5, CT16, 30, 35, 30T, 40, 45, 40T, 45T, 47T'T, 50, A30, A35, A40, A40T,
A35E, A45E,AC40, AC35I'2, AC40TI'2
55, 60, 65, 70, 75, 80, 85, 60T, 65T, 70T, Y7A, Y8A, Y9A, Y10A, Y11A, Y12A,
C=0,55-0,80 %
Y13A, 80C
JlernpoBaHHbIe cTanu
15X, 20X, 18XT, 15X®, 20Xd, 12I'H2MPAIO, 20XH, 12XH2, 12XH3A, 20XH3A,
12X2H4A, 20X2H4A, 14X2H3MA, 18X2H4MA, 20XH2M, 15H2M,
20H2M15XM, 20XM, 18XTI'T, 25XI'T, 25XI'M, 30XI'T, 20XT'P, 27XT'P, 20XHP,
20XT'HP, 15XI'H2TA, 20XI'HTP, 15X2I'H2TA, 30T'2, 35I'2, 40T'2, 45I'2, 50T'2,
30X, 35X, 38XA, 40X, 45X, 50X, 30XPA, 33XC, 38XC, 40XC, 20XI'CA, 25XI'CA,
30XTI'CA, 35XTI'CA, 30XMA, 35XM, 38XM, 40XDA, 40XI'TP, 40XH, 45XH, 50XH,
30XH3A, 38XT'H, 30XI'CH2A, 30XH2MA, 38X2H2MA,40XH2MA, 40X2H2MA,
25X2H4MA, 20XH4®A, 45XH2M®A, 20X3BM®, 30X3M®, 38XH3IM DA,
36X2H2M®A, 34XH1MA, AC12XH, AC12XH, AC14XTI'H, AC19XTH,
AC20XI'HM,AC30XM, AC38XI'M, AC40XT'HM, 55C2A, 60C2A, 70C3A, 50XTA,
55XT'P, 50X®A, 50XI'PA,60C2XA, 70C2XA, 60C2XDA, 65C2BA, 60C2H2A
LLlap1konogwunHUKoBbLIe cTanu
[IX4, IIX15, IIX15TC, IX4PII
AneKkTpoTexHU4YecKkne cTanm
3310-3360(3411-3425),2011-2412
BbicokonermpoBaHHble U MHCTPYMEHTanbHble cTanu
I - X12M, X6B®, 7XI'2BM, 6X6B3M®C, 5XHM, 5XHB, 4X3BM®, 4X5B20C,
ocie oTura 3X2B8®, 11X®, 13X, XBI
C moBbIIIeHHOH XCBI, 9XC, X, B2®, P18, P9, P6M5, P18K5®2, POK5, P6M5K5, P2ZAM9KS5,
TBEPAOCTHIO 11P3AM3®2, P12d3
CrtanbHoe nNuTbé
He sierupoBaHHOE 15J1, 20J1, 25J1, 30J1, 35J1, 40J1, 451, 50J1, 55J1, ¥8J1
HuskosierupoBaHHOE, 2011, 35IJ1, 30I'CJ1, 20T'DJ1, 30XT'CDJI, 451, 30XHMUJI, 23XT'C2M DI,
10 5% 20X5MJ1
BbICOKONICTHPOBAHHOE, | 4y 141 15¥13)1 20X13/1, 5X14HUL, 10X14HUL 20X8BJ1
cBhilIe 5%
MapraHuoBucTas u 6poHeBasi ctanu
I'12,10I'2A, 12I'2A, 110I'13J1
HepxaBetowme ctanu
®eppuTHag, 08X13, 12X13, 20X13, 30X13,40X13, 14X17H2, 12X17, 15X25T, 40X9C2/JI,
MapTeHcUTHas 95X18
M TermiocToiKkue 1 11X11H2B2M®, X5H12K3M7T, H18KOM5T, H12K8M4T'2, H10X11M2T,
MADTEHCHTHO H9X12/12TB, 30X9H8M4T'2C2, 25H25M4T'1(TRIP wau I[THII),
P 04X11HOM2/I2THO (311832), 03H17K10B10MT-B/] (311836-B/),
cTaperolue

03H18K9M5T-B/ (311637-B/1), HC4-BHU, YC5-BU




Fpynna o
no XapakTepucTuku Mapku ctaneun u cnnasoB no NOCT
1ISO MaTepuana
12X18H10T, 17X18H9, 06X18H11, 10X14Arl'15, 10X14I'14H4T (3U711),
AycreHuTHas 12X17T'9AH4, (31U878), 20X13H4I'9 (31100), 08X10H20T2, 09X16H4b
M (31156)
AVCTEHITHAS 30X24H12CJ1, 40X24H12CJI, 35X23H7CJI, 12X18H9TJI, 10X18H11EJ1],
4 ’ 12X18H12M3TJI, 55X18I'14C2TJI, 45I'13H310J1, 15X18H22B6M2J1,
JAThEBAsd 20X21H46B8J1, 31X19H9MBET/I, 10X17H10T4MBJI, 08X17H34B5T3102J1
YyryHbl
Ceprifi GePPUTHOTO | 1 (415 Y18 AYC-3
KJ1acca
Cepiii MEPIUTHOTO | sy cymy cu25, CY30, CU3S, AUC-1, YAC-2
KJ1acca
BbICOKONIPOYHBIH BY35, BY40, BU45
deppuTHOrO KJIacca
BricokonpouHbIi BY50, BU60 BY70, BY80, BU100
IEPJIUTHOIO KJacca
KoBKHIl QVEVE ®epputHbiit: KY37-12, K435-10, K430-6, K433-8, AYK-1
yry [MepautHbii: KY50-5, KUY55-4
AnoMnHueBbIe cnnasbl
AJIIOMUHUU YUCTBIN A999-A95, A85, A7-A0, A1, AJ10
Jlebopmupyemble Amu,Amr2, Amr3, Amr5, Amr6, A131, 11, /116, AK4, AK6, AK8, B95
TTiTeHHbIe AJ13, AJI5, AJ132, AK52M, AJ18, AJ123, AJ123-1, AJ127, AJ127-1, AJ128, AJ17,
AJ119, AJI33, BAJI10, AJ11, AJ121, AJ124
Cunymunsl Si 6osee 8% | AJ12, AJl4, AJ19, AJ134
Meab un cnnaBbl Ha ee OCHOBE
) p— JIC59-1,J1C60-1, JIC64-2, JIC74-3, JIC63-3, JIXKC58-1-1 (>1% Pb)
y J196, J190, /185, J170, J168, J163,J160 (<1% Pb)
Bpomsa BpOL[C4-4-4, bp06116C3 (>1% Pb),
p BpO®6, BpAYKH10-4-4 (<1% Pb)
TuTaHoBbIe cnnasbl
TexHUYEeCKU YUCThIU BT1-00, BT1-0, BT1JI
THUTaH
asnbda criaBbl BT3-1, BT3-1J1, BT4, BT5, BT5-1, 0T4
CrnuiaBbl anbda+6eTTa BT6, BTC6, BT6JI, BT9JI, BT14, BT14J1, BT20, BT21J1
Xaponpou4Hblie cnnaBbl
Ha ocrose Fe XH38BT (31703), XH28MAB (311126), 36XHTIO (31702), XH35BTHO
(3K1787), XH32T, 31199
XH60B (BX98,211868), XH77THO0 (31437), XH72MBKIO (311867),
Ha ocHoBe Ni XH60MBTIO (311487), XH82THOMB (311460), BXK36-/12, AHB-300, XKC6K,
WC3IK
Ha ocnose Co CrutaBbl 3apy6exkHoro mpousBo/cTBa:lnconel 600, 601, 604, 625
TBépAable maTepuanbl
H 3akaJiéHHas CcTalb TepMoo6paboTaHHble CTaIN

OT6enéHHBIN YYT'YH

4X16, UX28, UX32, YH15/7, YH15/43 111, YH19X31l1, YH11I'711, YC13, YC15,
4C17







TokapHble aepxaBku no ISO

OS5 HApY>XHOI 06paboTkm

Cuctema ob6o3HauveHus no ISO
[NEPXKABOK ANS1 Hapy>XHON 06paboTKu

Mpwxnm npuxsatoM ceepxy (C)
Mpu>XnMM NOBbILLEHHOWM XEcTKOCTH (D)
Mp>KUM KNMH-NpuxsaTtoM ceepxy (M)
Mpv>xnuM pblyarom 3a oteepctue (P)

KpenneHue nnactuH BUHTOM (S)
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E % rabapuTHoe COBpEMeHHOE TIUTLEBOWN KOPKOW Ha 3aroToBke nepemeHHas NOM3yHbI " YepHoBas @ ZF)"AZ pa Ha
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Mpu TAXKENBLIX ycrioeusix o6pabotku, 3akpennenne MNMPUCMOCOBNEHNA n MUHCTPYMEHTA no ymonyaHuio x&cTkoe.
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TexHunyeckas nHdopMaums

KoampoBka Mapku TBEpAOro cruiaBa
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Tun A | OcobomenkosepHucToiit cnnae BK (WC+Co) é’:i
Tun B | CpenHesepHuctbiit cnnae BK (WC+Co) e
Tun H | NerupoBaHHbIi cpeaHesepHucThin cnnas TK (WC+Co+TiC)
Tun T | NervpoBaHHkbiin cnnae TTK (WC+Co+TiC+(TaC, NbC))
MeTtoa HaHeceHUst N3BHOCOCTOMKOIO MOKPbITUS E
yt-)
C MokpbiTe metogom CVD. E%
X
P MokpbiTne metogom PVD. §’§
Qxr
3 O6nacTb npuMeHeHus no 1ISO é’:‘é’
01-10 | ToHkas yncToBasi o6paboTka g
10-20 | Yucrosas o6paboTka
20-30 | MonyuncToBas obpaboTka
30-40 | YepHoBasi obpaboTka 50
40-50 | Taxénasa yepHoBasa obpaboTtka EE
Os
2
PT MynetucnonHoe CVD nokpbiTue, BkoYatoLLee B cebsi crion g@
TiN/MT-TiCN/AI203/TiN
fa) MynbetucnonHoe CVD nokpbiTve, BKtoYatoLLee B cebsa crom
>| PT-P | TiN/MT-TiCN/AI20O3/TiN, ¢ pononHuTtensHon o6paboTkon NoBepxXHOCTU AN
© CHWKEHWNS BHYTPEHHUX HaMNPS>KEHWU B MOKPLITUN. 55
=]
O
HT MynbstucnonHoe CVD nokpbiTue, BKoyatoLlee B cebsi cnom E';
TiN/MT-TiCN/AI203 23
58
[l ]
AT | 'pagmnenTHoe PVD nokpbiTne AITIN 5§
o
E AM | MynbtucnonHoe PVD nokpbitve AITIN
8%
TT | MNMokpbiTne PVD coctasa TiAIN g3
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TexHunyeckas MHdopMaums

Mapku TBEpAbIX CMJIaBOB /11 TOKapHOU 06p aboTkun
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C nokpbiTnem CVD

O6nacTtb

Cnnas npuMeHeHus

OnucaHue

HaumeHosaHue Bud nokpbimusi 05]10]15[20]25]30[35[40]45
= TC20PT j— TN YucToBasi n nonyymcToBasi o6paboTka ctanv npu cpefHei
=5 C"f_’;i on | ¥ BBICOKOV CKOPOCTY pe3aHusi, BbICOKasi N3HOCOCTOMKOCTb.
Eg TiN
S
e
g3 1
E_ T YuctoBas u nonyynctoBasi obpaboTka yrnepoamcTbix u |
& ; — TIN HepXXaBetLmnx cTanen npyu cpegHern 1 BbICOKOW CKOPOCTH
a TC20PT-P Al0s pesaHusl, BbicoKast UI3HOCOCTOMKOCTb. [lononHuTeNbHas
] MT-TICN i
z - 06paboTka NOKPbLITUS AAET YNyYLIEHHYIO CTOMKOCTb
N CrnaBa 3a CYET CHWDKEHUSI BHYTPEHHUX HanpshKeHWI. [ ]
|
MonyuuctoBas 1 YepHoBas o6paboTka yrnepoancTbIX 1
Yy y
s — TiN NernpoBaHHbIX CTanew Npn cpegHen CKopoCcTN pe3aHus.
= TC33PT Al20s Xopolwuasi CTONKOCTb pexyLLen KpOMKU Ha yaap. MNepBbii
=S :_’!L'T'CN BbIGOP Npy 06paboTke Ha CTaHKax C NPOrpaMmMHbIM
g ! npassieHeM.
) §_ ynp
=
¥ O
e I
So
£z YepHoBas 1 nony4yuctoBasi o6paboTka yrnepoamcTbix 1 O
% 5 L TN Hep)XaBeroLLMX cTanei npu cpeaHen u BbICOKOWM CKOPOCTH
g2 TC33PT-P Alz20s pesaHusi, BblcoKasi UIBHOCOCTOMKOCTb. [JonosHUTenbHast
5 MT-TICN | oBpaboTka NOKPbLITUSA AAET YNyYLLEHHYO CTOMKOCTb
o TN CMnnaBa 3a CYET CHYDKEHUSI BHYTPEHHUX HanpshkeHW. [ |
I
[MpoYHbIi cnnae Anst BbICOKONPOW3BOAUTENbHOMN
— TiN 06paboTkM yrnepoancTon 1 NerMpoBaHHoOM cTanu,
TC40PT Alz20s CTasbHOTO MINTbS, KOPPO3VNOHHO-CTOVKUX CTarnen
’g o MT-TICN | MapTEHCUTHOrO U heppPUTHOrO KIaccoB NpU TSXKEmNbIX
Eﬂ TiN YCIIOBUSIX Pe3aHus.
c O
¥ C
o
kg ]
E '5 [MpoyHbIi cnnae Anst BbICOKONPOU3BOAUTENBHON YePHOBOMN O
:l:g — TiN 06paboTkn ManoyrnepoanCTbIX U ayCTEHUTHbBIX
Elg. TC40PT-P A:0: | HepxaBeloLwX CTanei. AononHuTensHas obpaboTka
5o -Ticl NOKPbLITUA AAET YNYyYLLIEHHYI0 CTOMKOCTb CrnaBa 3a cyeT
TN CHWKEHWS BHYTPEHHUX HaMPsHKEHWIA. [
W3HococTonkuid cnnae ans o6paboTku matepranos,
BCZOHT Al203 [atoLLmMX CTPYXKY CKarnbiBaHUSA. I'IepBbmv BbIGOp ANns ]
- MT-TiCN | 06paboTku ceporo, KOBKOTO, MU3BHOCOCTOWMKOIO YyryHa npu
1%} TN CTabUIbHbIX YCIOBUSIX.
zO
oL
Co
sE
s
E = MpoyHbIi cnnas ans o6paboTkn MaTepuanos, AatOLLMX
I:I:S BC35HT Alz0s CTPYXKY CKablBaHUS. I'IepB|3u7| BbI6Op Ans 06paboTku [
E g MT-TICN [ ceporo, KOBKOro, 3HOCOCTOWMKOIO YyryHa npu TsKenblX
TiN
S uob YCOBUSIX.
— TiN CnnaB anst o06paboTku aponpoYHbIX CrraBoB Npu
BC20PT Alz05 CTabubHbIX YCIOBUSIX PE3aHUsI.
MT-TICN | Tonbko ANs NNacTvH, BbinyckaemMblx no FOCT.
TiN
L
-]
g5
O
Q
I3
:_g_ — TiN Cnnae ans 06paboTku aponpoyHbIX CNIaBoB Npu He
X
3z BC35PT A0y CTaburbHbIX YCIOBUSIX Pe3aHUsI.
== MT-TICN | Tonbko Ans NNacTuH, Bbinyckaembix no MOCT.
™ T ]

METAJUJTOPEXXYLUWIA UHCTPYMEHT




TexHunyeckas MHdopMaums
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C nokpbiTuem PVD -

O6nacTtb

Cnnas npumeHeHuUs

OnucaHue

HaumeHosaHue Bud nokpbimusi 05(10(15(20(25]|30|35|40|45
\ |

YucToBasi n nonyyncroBasi o6paboTka KOPPO3NOHHO- s
AP10AT AITIN CTOVKUX CTanew, YucToBasi o6paboTka TBEPAbIX =
TpapuerT | MaTepuanos. E§
-3
] X "g

o
mg
22
M3HOCOCTOMKMIA cnnaB Afst YNCTOBOW 06paboTku _ é’: E
AP10AM ATIN HEPXKaBEIOLLIMX AYCTEHUTHBIX CTaNEN, )KapOoMPOUHbIX s
Mynstucnion | CMNABOB, @ TaKKe CepblX, KOBKMX 1 OTOENEHHbIX YyryHOB. ‘ T

MpoyHbI cnnae Ans YepHOBOW 06pPaboTKM HepXKaBetOLLMX

AP30AM ayCTEHUTHbIX CTarei, )XaponpoyHbIX CNiaBoB. =
AITIN | BoamoxHa 06paboTka cepbix, KOBKUX U OTOENEHHBIX 5

MynsTtucnoit =®
YyryHOB. c9
- ©
-8
()
] 59

] @
c’
£z
[ns yepHOBOW 06PabOTKN BbICOKONErMPOBaHHbIX %5
TP20AM AITIN YIMepOAMCTLIX CTaneil Mpu CTabuUbHbIX YCHOBMSIX gL
Mynetuenoit | nesaHust. MepBblil BbIGOp Npu ToueHun ctanu 1101371 E-
o

CnnaBs ans 4YepHoBo 06paboTkM CTanbHOro NUTbS,
TP35AM | ATN KOPPO3MOHHOCTONKUX CTarel MapTEHCUTHOTO 1
Mynstucnon | peppPUTHOrO KNAccoB NpU TSXEMNbIX yCnoBusix o6paboTtku.

lMpoyHas ocHoBa B coveTaHum ¢ ToHKUM PVD nokpbitnem

TP40AM AITIN XOPOLLIO NOAXOAMT Ans 06paboTku yrnepoamncTbix,
MynsTuenoit | nerMpoBaHHbBIX CTanew npum TSHKenbIX YCIOBUSX Pe3aHusl.

06pabotku no 1SO

CMI gnsa ToKkapHoii

) Cnnas Ans YCTOBOW U NONYYNCTOBOWM 06paboTku
TP20TT N HepXaBeIoLLMX CTanel Npu CTabUMbHBIX N HECTABUMbHBIX

[—— TAN CMNOBUSAX pe3aHus. =k
Y p 350
O
o
So

X
3
s
_ . \ ® <
Cnnas AN YMCTOBOW M NOMNY4YNCTOBON 06paboTkm =5
BP20TT —— TN HepKaBerLLMX cTanemn npu ctabunbHbIX yCroBUsIX it
—— TIAIN pesaHus. = g
Tonbko AN NNacTuH, Beinyckaembix no MOCT. E\g

- TiN Cnnas Ans YepHoBoi 06paboTku HepxKaBeloLLMX cTanemn
BP35TT TIAIN npy cTabunbHbIX M HECTabUMbHBIX YCIOBUSIX pe3aHust.
Tonbko AN NNacTuH, Bbinyckaemblix no MOCT.
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TexHn4yeckast UHpopMaums

PekoMeHAaLMM No BbiI6GOpPY CKOPOCTEN pe3aHus
(Vc, Mm/MuH) ana TokapHon o6pabotku

Ana cniaBoB C U3HOCOCTOMKUM MOKPbITUEM

Mpynna TeépaocTb Mapka cnnasa
MaTepuan Mo TC20PT | TC20PT-P | TP20AM | TP20TT | TC33PT | TC33PT-P
no 3aroToBKu BpuHennto
ISO (HB) [vanasoH nogay, f, (MmM/06)
s 0,1-0,6 0,1-0,6 0,1-0,6 0,2-1,2 0,2-1,0
= E YrnepogucTas ctasnb
28 C=0,1-0,55% 125-150 400-190 450-220 280-150 315-180
= \g' C=0,55-0,8% 150-180 320-150 350-180 250-140 280-160
§’§ TlervpoBaHHasi cTasnb 180-350 290-80 300-100 200-100 230-130
S5 Bbicokoneruposaras n | 540 350 | 230-100 180-80 160-80 170-90
g5 VHCTpyMeHTarnbHasl ctanb
E CranbHoe nuTbe 180-225 210-110 180-90 150-70 160-80
0,1-0,6 0,1-0,6 0,1-0,5 0,2-0,8
- HepxagetoLas crtarnb
= 7 | ®epputHas/mapteHcuTHas | 200-240 250-150 250-150 220-100 220-100
E % M 8 TennocTowikas 330
:% 9 AycTeHuTHas 180 210-100 180-80
g)g 10 AyCTeHUTHas, nMTbeBas 300 130-60
CSo
£z
23 YyryH
:[E Cepbliii heppuTHOro Kracca 180
E Cepblit NepnMTHOro Knacca 260
BbicokonpoyHsbiin 160
deppuTHOro knacca
BbicokonpoyHsbiin 250
nepnuTHOro knacca
30 KoBkui1 4yryH 130-230
£
g E AnOMUHVEBBIE CMNaBbl
; 3 Jedopmupyemble 60-100
88 NuTeitHble 75-90
§§- CunymuHbl Si> 8% 130
o° Mepab 1 cnnasbl Ha €& ocHoBe
- JlaTyHb 110
- BpoHza 90
0,1-0,4 0,1-0,4
TuTaHoBbIe cnnasbl
< - TexHuyecku umcTbii TuTaH | 400MMa*
28 Cnnagbl anbga+bera 1050MMa*
%g YaponpouHble cnnasbl
SE - Ha ocHoBe Fe 200-280 50-30 50-20
= = - Ha ocHose Nin Co 250-320 40-15 35-15
23
C g
=8 TBEpAble MaTepuarnbl
©o H 26 3akanéHHas ctanb 45-55HRC**
27 OT6enéHHbIN YyryH 400

* - Mpeaen NpoYHOCTU NpU pacTsxkeHnn MMa=H/MM®
** - HRC: TBEpAOCTb NO pOKBENNy
| YkazaHHble npeaenbl CKOpocTen aBNATCA 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM
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TexHn4yeckast UHpopMaums

Mapka cnnaBa
TP35AM | TC40PT | TC40PT-P | TP40AM | BC20HT | BP20TT | BC35HT | BP35TT | AP10AT | AP10AM | AP30AM
[nanasoH noaay, f, (MmM/06)
02-10 | 0208 | 0208 | 0,25-1,0 =
-
= 6
280-130 | 250-140 | 250-140 | 200-110 59
180-110 | 200-120 | 250-120 | 150-90 §\§
150-90 | 180-80 | 180-80 | 130-60 @
* =]
120-60 | 130-40 | 130-40 90-30 8%
=22
120-60 | 120-50 | 120-50 90-40 S
0,2-06 | 0,2-0,6 0,1-0,5 0,1-0,5 0,1-02 | 0,205
=
7 180-70 | 180-80 =
8 180-40 =3
9 120-60 110-40 180-100 | 130-60 ;tg.
10 80-40 80-40 &
0,1-0,6 0,2-0,8 ; g
QX
28
210-110 = E
180-80 140-60 z
225-100
180-80 120-50
225-70 130-50 o)
(7))
T
Q-O
g2
°3
g5
38
ca
58
0,2-0,6 01-02 | 072-0,5
160-110 | 100-60
,S'L_)
75-50 65-30 e8
[=% N9
Co
40-20 60-40 40-20 ot
25-15 35-25 25-15 = &
05-0,15 0,1-0,2 23
C
iy
26 80-60 40-20 Oo
27 40-15 30-15

ycnoBui 06paboTtkun n Tpebyemon crovikoctn CMI

TexHuueckas

-
s
E
(]
=
o
o
<
H
H




TexHunyeckas nHdopMaums

Mapku TBEpAbIX CMJIaBOB /11 TOKapHOU 06p aboTkun
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be3 nokpbiTUA

O6nacTtb

Cnnas npuMeHeHuns

OnucaHue

HaumeHoeaHue Bud ocHo8bl 05|10]|15|20(25]|30|35(40(45

Ocobomernko3epHucmbill
(BK)

A1 0 WM3HococTolkmin cnnas s YuCToBON 06paboTky LBETHbLIX
MeTansos.

6paboTku

Ocobomersnko3epHuUcMbIl

(BK) [ns yepHoBOW 06pabOTKM LIBETHBLIX MaTepuanos u

OepxxaBku ans

A30 HEKOTOPbIX MapoK KOPPO3MOHHO-CTONKUX cTanen. MNep.hbii

BbIGOP A5 YepHOBOI 06paboTKM CNNaBoB Ha OCHOBE

HapYXHOI1 0

TUTaHa npu HecTabunbHbIX YCNoBUAX pe3aHuns.

CpedHesepHucmsbili

(BK)
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Bzo Martepuanos, HepXxaBerLnx cranen, XKaponpo4HbIX
CnnaBoB, B TOM 4YuUCrie CnnaBoB TUTaHa.

Tonbko Ans NnacTuH, Bbinyckaembix no MOCT.

6paboTku

CpedHe3epHucmbIl

(BK) CoBpeMeHHbIN aHanor cnnaea BK8. [ins yepHosoro

TOYEHUNA Ceporo YyryHa, Hemetaniin4eckux matepuanos,

Oep>xaBku ans

B35 HepXXaBerLLMX CTasien, KapornpoYHbIX CMlaBoBs, B TOM
yucre cnnasoB TUTaHa.

BHYTpEeHHel o

Tonbko Ans NnacTuH, Bbinyckaembix no MOCT.

CpedHesepHucmbIl CoBpeMeHHbIit aHanor cnnasa T15K6. [151st uncToBoro
(TK) TOUEHMS! YIMEPOANCTLIX 1 NIErMPOBaHHBIX CTanel npu

H1 0 CTabunbHbIX U HECTabWUIMbHBIX YCNOBUSAX pe3aHus, a Takke
Ana NofTy4YncToBOro ToO4eHUA nNpu cTabusbHbIX ycnosumax

pesanusi.
Tonbko ANs NNacTuH, Bbinyckaembix no MOCT.

CpeaHea_cle_’;;Hucmb/u CoBpeMeHHbIN aHaror cnnasa T14K8. [1ns uMcToBoro
(TK) TOUEHWS YIMEPOANCTLIX W NIETMPOBaHHLIX CTaneil npu

H20 HecTabunbHbIX YCNoBUAX pe3aHud, a TaKkke ansa
YEpHOBOIo TOYEHUA npu HecTabuIbHbIX U TSHXKErbIX

o6pabotku no ISO

CMI gnsa TokapHoit

YCINOBUSIX Pe3aHusl.
Tonbko Ans NNacTuH, Bbinyckaemblix no MOCT.

CpedHesepHucmeili CoBpeMeHHbIn aHasor cnnasa T5K10. [ins yepHoBoro
(TK) TOYEHMS YITIEPOANCTLIX U NTETMPOBaHHLIX CTanein npu

H30 TAXKeINbIX YCIOBUAX pe3aHnsd, a Takke and CbaCOHHOFO

TOYEeHWA NOKOBOK, LLUTAMMOBOK U OTIIMBOK MO KOpKe 1

oKanuHe.

Tornbko Anst NNacTuH, Bbinyckaembix no MOCT.

CMI gnsa ToKkapHoi
06pabotku no FOCT
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TexHn4yeckast UHpopMaums

PekoMmeHaaumm no Bbl6opy ckopocten pesanusa (Vc, M/MuH) ansa
TOKapHOM 06paboTkmu

Ans cnnaBoB 6e3 NOKpbITUS

Mpynna TeépaocTb Mapka cnnasa
o M?Tipgiﬂ o H10 H20 | H30 | B20 | B35 | A10 A30
ISO SareTo Epm(:%gmo [AvanasoH nogad, f, (MM/06)
0,1-0,5 0,2-0,8 0,2-1,2 s
YrnepogucTas ctasnb = E
C=0,1-0,55% 125-150 | 270-130 | 200-100 | 130-60 28
C=0,55-0,8% 150-180 | 230-120 190-80 110-40 = \g
TlervpoBaHHasi cTasnb 180-350 | 220-110 180-70 100-30 §,§
MEZITC;?;JQ.?:QJ’:ZEE:H;Z;, 200-350 | 175-100 | 120-60 | 65-20 E’E i
CranbHoe nuTbe 180-225 55-20 E
Y Sbonosan crans. 250
0,1-0,5 0,1-0,5
HepxagetoLas crtarnb -
7 | ®epputHas/mapteHcuTHas | 200-240 =
M |8 TennocToiikas 330 45-25 g@u
9 AycTeHuTHas 180 80-40 70-20 :%
10 AyCTeHUTHas, nMTbeBas 300 40-25 g’g
0,1-0,8 0,3-1,0 ‘E“ =
YyryH 83
Cepbliii heppuTHOro knacca 180 135-50 :[E
CepblIi NepAUTHOro kracca 260 85-40 85-35 3
BbICOKOMpOUHbIN 160 110-40
deppuTHOro knacca
noprutTHoro khacea 250 9530 | 6520
KoBkuit 4yryH 130-230 100-25 80-20 ’g 8
0,1-0,2 | 02-0,5 a-
AnOMUHVEBBIE CMNaBbl g g
Hedopmrpyemble 60-100 670-500 | 500-370 ; |==_=
NuTeiiHble 75-90 670-500 | 500-370 58
CunymuHbl Si> 8% 130 270-210 | 220-150 §§.
Mepab 1 cnnasbl Ha €& ocHoBe o°
- NatyHb 110 320-270 | 280-210
- BpoH3a 90 340-290 | 290-220
0,1-0,35 | 0,1-0,5 0,1-0,5
TuTaHoBbIe cnnasbl
TexHuyecku umcTbii TuTaH | 400MMa* 120-90 110-80 140-100 .
CnnaBsbl anba+6eta 1050MMa* 50-35 50-30 55-40 = 8
YaponpouHble cnnasbl %';
- Ha ocHoBe Fe 200-280 15-25 40-20 50-30 §:
- Ha ocHose Nin Co 250-320 20-12 18-8 20-15 = =
23
C
TBEpAble MaTepuarnbl =5
H (26 3akanéHHas cTanb 45-55HRC** Oo
27 OT6enéHHbIN YyryH 400

* - Mpeaen NpoYHOCTU NpU pacTsxkeHnn MMa=H/MM®

** - HRC: TBEpAOCTb NO pOKBENNy

| YkazaHHble npeaenbl CKOpocTen aBNATCA 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM
ycnoBuii 06paboTku n Tpebyemon ctovikoct CMI
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6paboTku

OepxxaBku ans

HapYXHOI1 0

1 06paboTku

Oep>xaBku ans
BHYTpPEHHel 0

CMI gnsa TokapHoii
o6pabotku no ISO

CMI gnsa TokapHoii
06pabotku no FOCT
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uHdopmauma

TexHunyeckas MHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana uncroBoi 06paboTku

CNMG, DNMG,

I PF ’ BepwuHa
034 . leomeTpust AN NO3UTUBHBIX OAHOCTOPOHHMX CMIM. = 10,0
17 MepBbIt BLIGOP A5t KOHTYPHOTO TOYEHUSI C MarbIMu 5
noga4amv 1 ManbiMy CbEmMamu. <
\ OcHoBHasi 06nacTb NpUMeHeHwst - Matepuans! rpynnsi P. g
— Y S S N U I
< IpaHb g SRR
4 g i
6° f,(Mm/oﬁ) Ap, (mm) E* 20 ””” T
005-03 | 04-30 L
CCMT, DCMT, ’ 1 7 7 0[,_2’ 60,4 f0,6 /0: 1,0
TCMT, VCMT, odaua, f [Mm/06]
“oBV“"KA
BepwuHa
PF 5 TeoMeTpust ANs HEraTUBHbIX ABYXCTOPOHHMX CMIT. - 100 1
15 CrabunbHoe CTpyxkoapobneHve npu manbix Cbémax E |
r W MarnbIx nogaqax. o SO
)) i OcHoBHasi 06nacTb NpuMeHeHust - P. Y '
8
<
W‘ g
= lpaHb g
) ©
4 N B 7 Y $wflL
0,05-0,3 0,5-4,0 TR
02 04 06 08 10

SNMG, VNMG, WNMG

lodaya, f [Mm/06]

\,\OB\I\\"KA

NF
\

CCMT, DCMT,
SCMT, TCMT

A

A

lpaHb 5 33°

BepwuHa
20°

Mo3unTtnBHasA reoMeTpus Anst o4HOCTOPOHHMX CMIM
ans 06paboTkn MArkux matepuanos rpynnbl N.

Ap, (mm)
0,1-4,5

f, mo6)
0,03-0,5

Inybura pesarus, a,[Mm]

10,0,

8,0]

02 04 06 08 10
odaya, f [Mm/06]

l F1 ’ BepwuHa
45" [eomeTpus 4ns YUCTOBOW M NONYYMCTOBOM 06paboTKM. S 100
- I OcTpast pexyLias KpoMKa v NONOXWTENbHBIN NEPEAHUIA yron, %
A CHWDKAIOT CUNY pesaHus. :
v MepBbii BEIGOP - MaTepuans rpynn P, M, S. %
BoamoxHoe npumeHenue - K, N. 2
IpaHb §
S
:}5“ f, umo6) Ap,(um) 8
0,07 - 0,25 04-35 0.2 0:4 016 018 10
CNMG, DNMG Modaya, f [MMm/06]
BepwuHa

F2.
-

CCMT, TCMT

leomeTpus npegHasHa4eHa Ans YACTOBOTO TOYEHWS Npu
HEenpepbIBHOM pe3aHui.

MepBbIi BbIGOp - MaTepuans! rpynn P u K.

BoamoxHoe npvmeHeHne - M.

Ap, (mm)
0,5-3,0

£, (o6
0,05-0,3

Iny6ura pesanus, a, [Mm]

-
o
[=}

»
[=)

o
[=)

>
=)

N
=)

‘
O

02 04 06 08 10
Modaya, f [Mm/06]
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana uncroBoi 06paboTku

BepwuHa

-
w

|

lpaHb

CCMT, DCMT, TCMT,
SCMT, VCMT, RCMT

i

leomeTpus 4ns Nony4McToBO M YMCTOBOW 06paboTkM C

1CMOMb30BaHWeM CPEAHMX 3HaYeHWin noaay.
Mpumenenune - matepuans rpynn P, M, K.

Ap, (mm)
0,5-3,0

f, mio6)
0,05-0,3

rny6unra pesaHus, a, [MM]

10,0

8,0

6,0

4,0

2,0

02 04 06 08 10
Modaya, f [Mm/06]

lﬁl BepLUUHiw

Y

Z_\
2]
©

lpaHb
0,07

/
0

VCMT

[eomeTpys AN YMCTOBOTO HAPYXKHOTO TOYEHUS NpK
HEeMnpepbIBHOM pe3aHuy.

PekomeHpayeTcsa Ans BHyTPEHHEN pacTo4KM.
MpumeHeHue - matepuans rpynn P, M, K, S.

Ap, (mm)
0,5-25

f, mio6)
0,05-0,25

Iny6una pesanus, a, [Mm]

10,0

8,0

4,0

2,0

6.0f----t

! B | I

02 04 06 08 10
lodaya, f [Mm/06]

l F 6 I BepwuHa
3 FeoMeTpusi A1st YNCTOBOMN 0BpaBoTKM. = 10,0 :
ij%7 MepBbIii BbIGOp - MaTepuans rpynn P, M, K. & ol
e booodeeedeed
§ 6,00 -1
— :
40} -
lpaHb g
- o ° il
7 f,(MM/oﬁ) dp,(vm) E 20
0,15-04 1,0-6,0 0:2 o‘,4 oie ois 1,0
SPMR, TPMR Modaya, f [Mm/o6]
l F7 I BepwuHa
9.2 . BO3MOXHOCTV MPUMEHEHMS OT YUCTOBOTO [0 YEPHOBOTO 3 100 ]
17 TOYEHMS Ha CPEHMX 1 BLICOKMX Nofavax. 2 O 1 A
r ) T MpumeHeHwe - matepuansl rpynn P, M, K. ; ' : |
! Y R N N
3 Kb
P IpaHb o 40 SR N
0,23 s o
o PN %o | AR R S S S U S
- 17 f,(MM/o@ ap,(mm) g 20 3 :
. 0,20-0,5 1,0-50 0:2 0‘,4 oie 0:8 1.0

SCMT

Modaya, f [MM/06]
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6paboTkun

OepxxaBku ans

Hapy>HOi 0

1 06paboTkm

OepxaBku ans
BHYTPEHHEM O

CMI gnsa TokapHoi CMI gnsa TokapHoi
06pabotku no 1SO

o6pabotku no rOCT
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TexHunyeckas MHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

]
3]
<
T

2
g
5

Ans nonyuncroBoi 06paboTku

I PM ’ BepUJUHa
29° [eoMeTpUst 415 MO3UTMBHBIX NMACTUH, HU3KUE YCUIWS = 10.0
pe3aHusi. s
it N CT1abunbHOE CTPYXKOAPOBNeHVe Ha MarbIx ryouHax Ly ! ! | |
$ ' \ 9 pesaHusi. g otk
= ls - OcHoBHas 0bnacTb NPUMEHeHUs - MaTepuarnsl rpynnb - P. s ! | | |
bl B 0 [ f B i
5© g S N
e IpaHb g o
X I [ a o
,"3,: 7 , (MM/06) P, (MMm) g - Ci
(=} - - ' '
E.; 0,05- 0,4 05-35 02 04 06 08 10
o = CCMT, DCMT, VBMT Modava, f [mm/o6]
]
e=
BepwuHa
PM ’ [eoMeTpust AN1si HEraTUBHBIX ABYXCTOPOHHMX CMI. 3 100 ‘
38° MonyuncToBOE 1 NETKOe YepPHOBOE TOUEHUE. = : :
= | & t - CraburbHoe cTpyxkoapobneHue npu o6paboTke @ 80y i o
b marepuaros rpynnbi P. g A
E »} ' ) P > L e
56 £ g RN
=4 g I_paHb T 4,0
- : |
E,s 24° f, mo6) Ap, (mm) g 20
[7) - N L
E_E CNMG, DNMG, 0,05-04 0,5-4,0 02 04 06 08 10
o é SNMG, TNMG, WNMG Modavia, f [m/o6]
i
BepwuHa
NM D 100
J_\A 14 MnacTuHbl Ha 6a3e remeTpum MS Ans Nony4YnMcToBOro S
— 1 NErkoro YepHOBOrO TOYEHUS LBETHBIX MeTansoBs rpynnbl N. A B Lo
A Huskne cunbl pesaHns 3a CHET NONOXKUTENLIO < i i | |
=0 ‘ \ VCMOMNHEHUs! NepeaHen NoBepXHOCTU. § 60| -
22 N ly g
%g b——_ paHb ) ; 40| -
3 9 < P
© ' I
4 Foe i g a
s A
Elg 0,1-06 10-60 02 04 06 08 10
=5 CNMG, WNMG Modava, f [im/o6]
=90 !
o°
l M 1 ’ BepwuHa
27°  YCTOMMMBOE CTPYKKOAPOBIEHNE B LUIMPOKOM AManasoHe 3 100
J A NPUMEHEHNS. <
r n 6 SddekTnBHOE NpUMeEHeHWe Ha cTaHkax ¢ YIY. :
= 5 k. \ v ObpaboTtka matepuanos rpynn P, M, K. %
(=] hy o
0 + } 3
B= = 3.!'- lpaHb ;
¥ 2 27° 3
(=] =
ks ¢ f, umo6) Qp, (mm) 8
® J
= — _ _ ] ] | 1
E‘g A 01-06 1,0-6,0 02 04 06 08 10
ES8 WNMG, RCMT Modaua, f [mMm/o6]
=
G
l M 2 ’ BepwuHa
27° [eomeTpusa UMeeT NO3NTUBHLI NepeaHNin yron, NpeaoTepa- § 100
<_\£ 5 LaroLwmii ecdopmMaLmio, a HeraTMBHbIN HaKMOH KPOMKW ;;
' ™ \ r 6 NPensaTCTBYET MOSABIIEHMIO CKOMOB. o
B A OcHoBHOe npuMeHeHue - matepuansl rpynn P, M, S. %
[l
3: PR %
g S Bl paHb ?
= 19° <
E z - ﬁéﬁj f, mo6) ap,(mm) S
o - 6 AR
T - -
5'2' CNMG, SNMG, WNMG, A 0,1-0/6 1,0-7,0 02 04 06 08 10
== TNMG, VNMG Modava, f [Mm/06]
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TexHunyeckas MHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana nonyuncroBoi 06paboTku

BepwuHa -

|M3’ 15°

5
4

A
£
[
I
o
=X
o
a,

WNMG

[eoMeTpusi UMEET HaAEXHYI0 PEXYLLYIO KPOMKY,
MO3BONSIOLLYI0 MPOM3BOANTL NOMYHYUCTOBYIO, @ TaKxKe
nérkyto YepHoByto 0b6paboTky cTaneit n 4yryHos (P, K).

ap, (mm)
1,0-4,5

£, (mmro6)
0,16 - 0,46

Inybura pesaHus, a, [MM]

N
o
=}

&»
=)

&
=)

»
=)

~»
=)

02 04 06 08 1,0
Modaya, f [Mm/06]

BepwuHa

YHuBepcanbHasi reoMeTpus AN NPOAONbHOMO TOYEHMS, 3 100 ;
1 noapeskn Topua 1 npodunbHoi 06paboTku. < sol- ' i
I \ 5 Co30aéT XOpOoLUME YCIOBUS pe3aHus. . 3
| OcHoBHast rpynna npumeHeHms - P. % 6.0
= B 8
Q
S
o \'e)
20 f, mo6) Ap,(mm) g 20
5° _ - e e A
0’3 0'5 0’5 6'0 02 04 06 08 10
DNMG lodaya, f [Mm/06]
l M 5 ’ BepwuHa >
o R YHuBepcanbHasi reoMeTpusi At 06paboTku HepXKaBeoLLMX = 100 ;
7 cTanei. S gl Lo
> OdphekTMBHA Npy YMCTOBOI 1 NOMy4McTOBO 0BpaboTke < Lo -
. A Ha CpefHWX nojavax. Y| SR S
- OCHOBHOE NPUMEHEHWE - MaTepmanbl rpynn P u M. § | | ) i
BoamoxHoe npumeHeHue - K, S. s
3
f, mo6) Qp, (vm) g
0,13-0,33 0,6 -2,6 07 04 05 05 o

VCMT

Modava, f [Mm/o6]

BepwuHa

I M6 ’ 045_ .y

=1 leomeTpust 4ns ABYXCTOPOHHMX CMI. 100
15 Mony4ncToBoOe 1 YACTOBOE TOHEHME. I sol-it
v T K OcHoBHOe npuMeHeHue - matepuansl rpynn P u K. : '
BosmoxHoe npumeHexue - M. 2 gol i
z 6
[ 3 ;
Q
- Ipatb g 40f
045\ 3
o = .
Ny V715 £, uwo0) Ap. () S e
A 0,2-0,8 1,6-80 02 04 06 08 10
CNMG Modaua, f [MM/06]
BepwuHa

A

025_ .\
o S

WNMG

YucToBOE M NOMNYYNCTOBE TOYEHME.
OcHoBHOE NpUMeHeHWe - matepuansl rpynn M u S.

Ap, (mm)
0,8-7,0

£, (o6
0,18-0,6

nybura pesarus, a,[Mm]

2,0

| |
- i

02 04 06 08 10
Modauya, f [mm/06]
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o6pabotku no rOCT
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

o]
3]
<
T

2
g
5

Ana nonyuncroBoi 06paboTku

BepwuHa

g — 10,0
17 [eomeTpusi NoAXoAUT AfS NONyYUCTOBOrO, a TaKXe Ans 3
NErkoro YePHOBOTO TOYEHMS. S ol b
= OcHoBHOE NpUMeHeHwe - Mmatepuansl rpynn M u S. : ' Lol
X ) Xopoluue pesynbratsl 1 no P, K. 3
% 6 3
Q
'8 lpaHb e
S 3
£'8 15° g
) £, (o) Qp, (um) &
©s
ig 0,2-05 1,0-6,0 02 04 06 08 10
% i CNMG, WNMG lodaya, f [Mm/06]
n. I
©
T
l M H I leomeTpusi 4ns ABYXCTOPOHHMX CMIT. = 100
YnCTOBOE U MOSYYNCTOBOE TOYEHNE. 0 T U N
= OcHoBHOE NpUMeHeHwe - matepuansl rpynn M u S. < Lo -
I~ 30° 5
E 3
go - 18° g
Ewm r Q
-9 A ©
= \g ¥ §
s - £, uwo0) ap,(um) 2
So L e
E_E 0,2-04 1,0-40 02 04 06 08 10
g[ 3 CNMG Modava, f [Mm/o6]
=
0
l MS I BepwuHa
J_\A 14° leomeTpusi obecneunBaeT CHBKEHWE CUIT pe3aHnst 3a CHET 3 100
— NONOXUTENbHON reOMETPUK NepeHeit NOBEPXHOCTU. < P U I T A
‘ A VIMeeT BbICOKY0 NPOYHOCTb PEXYLLEH KPOMKM. : ' i i | i
- ¢ \ O6paboTka HU3KOYrNepoanCTbIX CTanen, antoMUHIS 1 Meau, %
c=> 8 “ a TaKxe WX CrnaBoB. 2
aH lpaHb e
© O T
- § f,(MM/oﬁ) Qp, (mm) g
® R !
Elg 0,05-0,2 08-35 02 04 06 08 10
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana yepHoBo# 06paboTku

HOBV\“K“
BepwuHa
PR
e 18° leomeTpust AN 0AHOCTOPOHHKX NO3UTUBHBIX CMIT. 5
Xopoluasi CTOMKOCTb Ha yaap. o 80}-
\ Mony4ncToBOE N YepHOBOE TOYEHWE g
\ marepwarnos rpynnsl P. I 60
bl
D
Q
4,0
N paHb 02 % !
* 22° ‘° R
—— — i g
0,15 - 0,4 1,5-30 02 04 06 08 10
CCMT lodaya, f [Mm/06]
PR BepwuHa
18° leomeTpusi ansi AByxcTopoHHMX CMIT. = 20,0 :
[N Nony4McTOBOrO U YEPHOBOTO TOHEHUS YIMEPOANCTBIX U I ‘
| 1 NEervpoBaHHbIX cTanen. [t I A R T
e CHwXeHVe cuim pesaHus 3a CHET crieumanbHom § 120 :
] \ MUKPOreoMEeTPUM PexyLLER KPOMKU. § B
) Ty @
° Q
18 f,(MM/ob') ap,(vm) E, 4,0p-
CNMG, DNMG, 0,15-0,9 15-12,0 04 08 12 16 20
SNMG, WNMG Modava, f [Mm/o6]
l PR I leomeTpust AN 0AHOCTOPOHHYKX HeraTuBHbIX CMIM. S 20,0 1
OcHoBHas obnacTb npuMeHeHus - P. Eﬁ 160 :
| 4 " Xopoluee cTpyxkoapobneHne Ha Manbix rny6uHax SN T T T
’) > o pesaHus. 3 ]
22 T 120f- (AN
3 :
Q
i 2 ol
f, umo6) ap, (um) g 40 T
02-15 1,0 - 16,0 04 08 12 16 20
Modaua, f 6]
CNMM, SNMM, WNMM 0dava, T [mMm/06]
l R1 I leometpusi anst ogHOCTOPOHHMX CMIT. g 200
YepHoBOE 1 TAXENOE YepHOBOE TOYEHWE NPY HenpepbI- 3 160 o
037 BHOM W CUMbHO NPEPLIBUCTOM pPe3aHui. e
11° B 3 OcHoBHas rpynna npumeHeHns P n K. % 12,00 -2--t
19 B03MOXHOE MpUMeHeHKe - Matepuarsl rpynnsi M. 2
- YcnoBHoe NpuMeHeHue - Matepuansl rpynnsl S. § FX0) M S N
y S Lol I
f, mo6) Ap,(mm) g *
04-14 3,0-14,0 04 08 12 16 20

CNMM, SNMM

Modaya, f [Mm/06]

R2
"R

+
sy
A

CNMG, SNMG,
DNMG, WNMG

leomeTpust ans AByXCTopoHHKMX CMIT.

MpumeHeHune - obpaboTka cranei n 4yryHoB npu GonbLunx

rnybuHax pesaHusi u nogavax.
Bbicokas ctoikocte CMI npu NpepeIBUCTOM pe3aHnu.

Ap, (mm)
1,0-12,5

£, (o6
0,2-0,8

nybura pesarus, a,[Mm]

20,0,

16,0} ----+
12,0} - -
8,0f-

4,0} -

04 08 12 16 20
Modauya, f [mMm/06]
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

o]
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2
g
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Ana yepHoBo# 06paboTku

YepHOBOE 1 MOMy4NCTOBOE TOUEHUE. = 10,0
OcHoBHOe NpuMeHeHue - matepuans rpynnel B, M n S. £ 4 ;
(UQ T
= o : ‘
E 1 § 6,0F-<--
23 R
:g ; 4,0f--
s 3
o )
E’: f, o) Ap,(mm) S
3 N N R
§_: 0,15-0,8 1,0-80 02 04 06 08 10
S%  CNMG, SNMG Moo, f [o6]
=
©
e=
l R5 I BepwuHa
023 MonoxuTenbHas YepHoBasi reomeTpusi obecrneumBaeT 3 100
20° HU3KWe yCUnus pesaHus. ii P S L OO Lo
= ' ) 4 OCHOBHOE NPUMEHEHWE - MaTepmanbl rpynnsl P. & ' Lo 1
< I
= | ]
[} 3
g8 3 2
Cq-4 lpaHb I
s© 023_, 8
m= - . f, oumwos) ap, () g
Co J _ _ 1 1
E_E r 0,08 -0,5 0,5-45 02 04 06 08 10
X Modaya, f [MM/06]
qE CCMT, TCMT
i
o0
[1ByXCTOPOHHSIS reoMeTpust Ans yAaneHust Kopku 1 S 10,0 ;
NpepbIBUCTOrO pe3aHus. % solo i L]
035 Bonbluas cTpyxe4Has kaHaBka W LUMpoKas pexyLuas Kpomka ° :
= T e no3BsonsieT paboTatb Ha BbICOKMX Nogavax. S eol 1
30 17 6 ‘
=27 OcHoBHas 0bnacTb NpUMeHeHns - matepuansl rpynn P n M. 3 ;
o S 40f-i-- L]
g2 2
o 9 o]
F 3 £, (o) Ap. () g 2 a
X = ' ! ! !
58 0,2-06 1,5-6,0 02 04 06 08 10
C g_ SNMG Modaya, f [mMm/06]
©
38
YHuBepcasnbHas reoMeTpust Ansi OQHOCTOPOHHMX CMIT. 3 200
YepHosas 1 nonyyucroeas obpabotka. < 160l i
0,45 5 MpumeHeHmne - matepuansi rpynn P, M, S. : '
= 'L-) 02 2VO BoamoxHoe npumeHeHye - K. % 120} ----
(=] o
I o [ '
n_E \47“4 o BOf b
Seo 3 ‘
= s f, mo6) Ap,(mm) g 4o
®
= N N R
5:8 0,45-14 3,0-16,0 04 08 1z 715 20
C® SNMM Modava, f [mm/o6]
=8
Oo

PekomeHayeTcs 4515 YepHOBO 06paboTk1 Ha CpeaHUX

noga4ax. E.
MpumeHeHune - matepuansl rpynn P, M, S. <
=
[
8s s
53 3
gz f, mo6) Qp,(vm) g
S8 - - RS S R
5.9. 0,25 - 0,65 2,5-70 Ry
S WNMG, WNMM Modada, f fuo6]
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana yepHoBo# 06paboTku

By \ 035,
'/'J'zr A\ J;/\vzo"
i< fim -

P:‘\ mlz-f‘

-

WNMM

YHvBepcanbHas reoMmeTpusi Ans 06paboTku
YrNepoamnCTbIX cTaneil.

OdhhekTMBHA NpY YepHOBOIA 1 Nosy4YncToBoit 06paboTke

Ha CpedHuX nogayax.

OcCHOBHOE NpuMeHeHwe - Matepuars! rpynn P u M.

Bo3moxxHoe npumeHeHue - K, S.

Ap, (mm)
2,5-70

f, mmo6)
0,3-0,6

Iny6una pesanus, a, [Mm]

02 04 06 08 10
Modava, f [Mm/06]

VBMT

leomeTpus A4ns ABYXCTOPOHHWUX CMIT.
Mony4ncToBoe 1 YNCTOBOE TOUEHNE.

OcHoBHOE npuMeHeHue - matepuansl rpynn P u K.
BoamoxHoe npumeHeHve - M.

Ap, (mm)
1,0-4,0

£, (mmro6)
0,1-04

Iny6ura pesanusi, a, [Mm]

10,0

02 04 06 08 10
Modaya, f [mMm/06]

e BepwuHa
R1 2 03 4 200
=00° lMony4ncToBoE 1 NETKOe YEPHOBOE TOYEHME. =
OCHOBHOE NPUMEHEHe - MaTepuans! rpynmbi P. 2 ool ]
. @ T
- > g |
2 120f-i--}
- 8,0} -
3 [paHb  03_ g
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0,2-0,8 2,0-10,0 04 08 12 16 20
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leomeTpust Ans ogHOCTOpoHHKMX CMIT. T 200
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055 .. Xopoluee cTpyxkoapobreHue Ha Manbix riyBuHax A
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29 I 1200-:i--
3
Q
© 80f----
3
> 40l
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0,4-1,0 4,0 - 16,0 04 08 12 16 20
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©
0,15 g
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen
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Ana yepHoBo# 06paboTku

Rsz YepHOBOE 1 MOMy4NCTOBOE TOUEHUE. = 200
OcHoBHoe nprMeHeHwe - Matepuarsl rpynn M u S. O 0 T S N
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TexHunyeckas MHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen

Ana THKENON YepHOBOM 06paboTkmn
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leomeTpusa Ans o4HOCTOPOHHUX CMIT.
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CMI gnsa ToKkapHoii
06pabotku no 1SO

CMI gnsa TokapHoi
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TexHunyeckas nHdopMaums

FeoMeTpuM nepeaHnX noBepxHocTen
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TexHunyeckas MHdopMaums

OCHOBHbI€ 3/1eMEHTbI U yrJjibl TOKQapHOIro pe3ia
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A-A

Y naeHbiit
nepeaHuii yron

ﬂ Yron $
5-B a 3a0CTpeHMs 5 'é
BcnomoraTenbHbIi naBHbli :: s
" O
3ajHun yron BcriomoratesnbHas e
pexyLas KpoMKa §’§
]
g
S [ [ =
BcnoMoraTesnbHsbii
(01 yron B njiiaHe
BcnomoraTesnbHbii
nepesHuii yron FraBHas s
=
pexyLuas KpoMka ' = 8
[naBHbIN yron a8
E‘S
m)S
%2
o3
g2
3
Yron Hak/ioHa &
pexyLen KpoMKu
=
e
n-l-!
ge
F3
Eo
OCHOBHasi JIOCKOCTb - M/I0CKOCTb, MapasiefibHast HanpaBieHUSIM MPOAOSILHOM M MONEPEYHON nogau. 29
Ea
MNOCKOCTb pe3aHms - MIOCKOCTb, NEPrieHAVKYNsiPHast K OCHOBHOI M MPOXOASLLAs Yepe3 pexyllylo & o
KPOMKY pe3Lia, No KacaTebHOM K MOBEPXHOCTU pe3aHust.
FnaBHas peXkywas KPOMKa - 00pa3yeTcd OT MepeceyeHus MepefHen U rNaBHOM 3aaHel
NMOBEPXHOCTEN.
BcnoMorartenbHas pexylyas KpoMKa - 06pasyeTcs OT nepeceyeHns nepeaHemn U BCrnoMoraTesibHoM 55
3aHeN NOBEPXHOCTEMN. § o
o
o o o o =
FnaBHbIA yron B nnaHe (p) - yron Mexay obpabaTbiBaeMON MOBEPXHOCTBbIO M FNIaBHOM pexylien 2 ;
Y -]
KPOMKOW. g é
BcnomoraTtenbHblI yros B nJjlaHe (p,) - yron Mexay o6paboTaHHON MOBEPXHOCTbIO U §§
BCMOMOraTesIbHOM pexyLLein KpOMKOW. Oo

FnaBHbIA 3afHNUI YTON (@) - YrOJ/1 MEXAY rMABHOW 3a[IHEl NOBEPXHOCTbIO Pe3Lia M NMJIOCKOCTLIO pe3aHus.

FnaBHbI NepegHUA yrosa (y) - yron Mexay nepeaHeil MOBEpXHOCTbI0 pesla M MIO0CKOCTbIO,
nepneHanKyNApHON NIOCKOCTU pe3aHus.

Yros 3aocTpeHms () - yron Mexay nepeaHei 1 rnaBHoi 3aaHei NoBepXHOCTAMM pe3uia.
Yrosi HaK/I0Ha pexyLeil KPOMKM (/) - Yros HaK/IoHa PeXyLLEe KPOMKMU.

Yron npuv BepLUMHE (5) - Yron Mexay NPOeKLMsSIMU PEXXYLLIMX KPOMOK Ha OCHOBHYHO MI0CKOCTb.
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TexHunyeckas MHdopMaums

FnaBHbIW NnepegHUit yron
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FnaBHbIN NepeaHMii yron () okasbiBaeT 60MbLIOE BAUSHUE HA CWMbl pe3aHns, CTPYXKoapobneHue,
TEeMMNepaTypy pe3aHns 1 CTOMKOCTb MHCTPYMEHTa.
YBenunyeHve nepeaHero yrna B nofIoXuUTESbHYHO (+) CTOPOHY CHMDKAET NPOYHOCTb PEXKYLLEN KPOMKM, a B
oTpuuaTenbHyio (-) yBENMUYMBAET CONPOTUBIIEHME PE3aHUIO.

- MoNOXNTENbHbIN OTpuuaTenbHbIN
. E nepeaHuiA yron nepeaHuii yron
3%
Qo
So
o ! Y-
X0 _ _ e _ .
aZl
o %
=z
©
F
» ObpaboTka MSArkMx MmaTtepuarnos » ObpaboTka no Kopke
é * YuctoBasi o6paboTka nerkoobpabarbiBaeMbix » O6paboTka ¢ yaapamu n NepeMeHHbIM
=8 Matepuanos CEYEHNEM CTPYXKKM
28 * HexécTtkoe KpenneHue 3aroToBkM B CTaHKe » ObpaboTka TBEpPAbIX MaTeprarnos
E‘S
m::
£z
QT
w g ~ ~
q; FnaBHbIN 3aAHNUU Yron
i
FnaBHbI 3agHUiA yron (o) NpeaoTBpallaeT TPeHUe Mexay 3aAHel NOBEPXHOCTLIO M 3arOTOBKOM
BC/IEACTBUE BCTPEYHOM NoAaum.
= 9 YBenuueHue 3aAHEro yria CHMXaeT BO3MOXHOCTb M3HOCA MO 3aHEN MOBEPXHOCTU, HO B TO XK€ BPEMSI CHUXKAET
é: MPOYHOCTb PEXYyLLE KPOMKM.
=
es nybuHa usHoca
X o e
E 5 BonbLwnn n3Hoc
g0 no 3a£|HEI7I NOBEPXHOCTU
ca | .
59 [ Manblii
3aHUMN yron
— — \>
. . < [NybuHa nsHoca
MeHbLIMN U3HOC
’:ci,g no 3aaHew noserHocm‘
= I BonbLLoi
e: 3a[HWiA yron
=
23 —
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dopmMa pexxyLieir KpOMKHU

Octpas OkpyrnéHHas C dackolt

MnacTuHbl 63 MoKpbITUSA
o61Lero npUMeHeHNs

Bce NoKpbITblE MAACTUHbI
OkoHuaTesbHO hopMupyeT
MUKPOreoMeTpUio

YMPOYHSET FrEOMETPUIO,
HO YBEIMUMBAET CUNY
pesaHus
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TexHn4yeckast UHpopMaums

FnaBHbINA yron B nJjlaHe

FnaBHbIA yron B nnaHe () BANSET Ha NpoLiecc CTpy>koobpasosaHns. O6bIYHO OH n3MepsieTcs oT 45 10 90
rpagycoB, MUHoraa Yyt 6onblle, B 3aBUCMMOCTU OT (POPMbI MCMOSIb3YEMON HenepeTayMBaeMon nnacTuHbl. OH
UrpaeT BaXkKHYIO POJib HE TOIbKO B CTPY>XKOOOPa30BaHMK, HO U B HamnpaBieHUN AEUCTBUSI CW, BO3HMKAIOLWMX B
npouecce pe3aHusi, USMeHSET TOJILLMHY CTPYXXKM 1 3DDEKTUBHYIO ASTMHY PEXYLLEA KPOMKM.
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60° F, 90° 28
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s©
o ©
/, F f $3
n n al
-~ ~ o X
g
Bbi60p rnaBHOroO yrsia B nJjiaHe: =
1. MNpv oiHOM 1 TOW e noaaye yBeIMYEHNE FaBHOr0 Yria B MaHe YBEIMYMBAET AJIMHY CTPYXKKN U YMEHbLUIAET eé
TONLMHY. B pe3ynbTaTte, cunbl pe3aHust pacrnpeaeneHbl paBHOMEPHO MO PEXYLLUEN KPOMKE UHCTPYMEHTa, U ero
CTOWKOCTb YBENTMUMBAETCS. =
2. YMeHblUeHVe MaBHOro yrna B niaHe yBelMYMBAET pajuasibHYyK COCTaBASOWYIO CWUSbl pe3aHusi, NnosToMy mé
TOHKME N ANINHHbIE 3arOTOBKW MOy T Npornbatbcs npn obpaboTke. a8
3. YMeHblUeHMe rMaBHOro yrna B MnjaHe YMeHbLUAET ANNHY CTPYXXKU U yBEIMUMBAET €€ TOSLWMHY, YTO, B CBOKO g‘g
o4yepenb, 3aTPYAHSIET CTPYXKoapobneHwe. ;’é
QX
CH
I YBenmyeHune rnasHoro yrna B nnaHe I YMeHbLUEeHMe rNaBHOro yrna B rniaHe <
F
-]
* UncroBas obpaboTka ¢ Manon rnybuHon pesaHus » YepHoBas obpaboTka 3aroToBok 60bLIOro
* ObpaboTKa TOHKUX, OJIMHHBIX 3aroTOBOK anametpa
* HepocTaTtoyHas xécTkocTb 060pyaoBaHus » ObpaboTka TBEpPAbIX 3aroTOBOK C BbICOKMMM
TemnepaTtypamu B 30He pe3aHus
» O6paboTka Ha CTaHKax C BbICOKOMN KECTKOCTbIO e
8
g 2
Mpu pacTaumBaHuM rMY6OKMUX OTBEPCTUIA pe3yNibTUpYIoLLas E E
cuna F cTpeMuTcs OTOrHYThb AepXXaBKy pe3ua no Mepe eé 3axoda B B
0TBEpCTMe, YTO MPUBOAMT K MOSIBMIEHUIO TAaKOro OCHOBHOMO BuAa =
O
OTK/IOHEHUS!, KaK KOHYCHOCTb. [103TOMy pacTaumBaHue riyboKux ok
OTBEPCTUI CieflyeT NPOU3BOANTL PE3LIAMM C YIIOM B niaHe 90° (unu
yyTb 6onee), rae HabnwpgaeTcs nNpakTUYECKOe OTCYTCTBUE
paAnanbHOW CUJIbI.
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CeuyeHue CTPY>XKHM B 3aBUCMMOCTHU OT YyIJia B nJiaHe = £
e
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TexHunyeckas nHdopMaums

MaxkcumanbHas rnybuHa pesaHums
B 3aBMCMMOCTH OT (POPMbI NJIACTUHDI
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TexHunyeckas MHdopMaums

XapaKTeprle BuAbl U3HOCa TBepAOCIJiaBHbIX NJ1aCTUH

BbikpalunBaHve B 30He pe3aHus

BbikpalunBaHve MenKux YacTu
crnnaBa U3 pexyLlei KpoMKY
BEET K YXY/LLEHUIO0 kKa4yecTBa
obpabaTbiBaeMoi MOBEPXHOCTH
1 Upe3MepHOMY M3HOCY 3aHew
NMOBEPXHOCTU MMACTUHbI.

‘

1. Xpynkas mapka TBEpZ0ro
cnnasa.

2. leomeTpusi NNacTuHbI He
obecneunBaet JOCTAaTOUHOM
NMPOYHOCTU.

3. HapocTtoo6pasoBaHue.

Bbi6paTh 6onee npoyHyto MapKy TBEpAOro Crnasa.
BbiGpaTh reomeTpuio nnacTuHbl,
obecneuvBatoLLyto Gonee BbICOKYO MPOYHOCTb.
[MoBbICUTbL CKOPOCTb pe3aHust Unu BeibpaTb
NNacTUHY C MOSNIOXUTENbHOW reoMeTpueit.

. CHM3WTb nodadvy Ha HayarnbHOM 3Tarne Bpe3aHusi.

N =

> o

JlyHKo06pa3oBaHve Ha nepeaHein NoBEPXHOCTU

YpeamepHoe nyHkoobpasoBaHue,
npuBoasiLLee K ocriabneHuio
pexyLlen KpoMKM.

4

Onddy3noHHbIA n3HOC B
pesynsraTe CrMLLKOM
BbICOKOW TemnepaTypbl Ha
nepegHe NOBEPXHOCTH
pexyLuen nnacTuHsbl.

-

. BbibpaTb pexyLuyto NNacTuHy ¢ NONOXUTENbLHOM
reomeTpuen.
2. YMEHbLUNTb CKOPOCTb pe3aHusi.

HapocTtoobpa3oBaHue

HapoctoobpasoBaHue,
CHUXaloLLee Ka4yecTBO
ob6paboTtaHHo
NMOBEPXHOCTU U BeayLLee K
BbIKpALLMBAHUIO PEXYLLEN
KPOMKM BO BpEMSI CpbIBa
HapocTa.

8

1. Hu3kasa ckopocTb pe3aHus.

2. OTcyTCTBME 3aAHero yrna
pexyLLen YacTu NnacTuHbI.

3. “Hanunanue" matepuana,
Hanpumep, HEKOTOPbIX
Hep)XaBerLmx cTanem u
YMCTOrO aNOMUHUS.

N

. YBENMYNTL CKOPOCTb pe3aHusi unu BelbpaTb Gonee
NPOYHYIO MNACTUHY.

BbIGpaTh NNacTuHy ¢ 3a4HUM Yrrom.

PelwatoLmm o6pasomM noBbICUTL CKOPOCTb pe3aHus.
Ecnu neprog CTOMKOCTY MHCTPYMEHTa OKaXeTCst
CMULIKOM KOPOTKMM, NpuMeHnTb COX B 06MnbHOM
KonuyecTse.

robd

Monomka (Cckom) nNacTuHBI

Monomka nnacTuHbI.

(

-

. Xpynkasi Mapka
TBEpPAOro cnnaea.
2. Ype3amepHas Harpyska Ha
PeXyLLYI NNacTuHy.
3. MeomeTpus NNacTvHbl He
obecne4nBaeT 4OCTATOHHOMN
NPOYHOCTU.

. Beibpatb 6onee npoyHyto Mapky.

. YMeHbLNTb nogady n/vnu rmybuHy pesaHus.
Bbibpatb reomeTputo, obecne YmBatoLLyto Gonee
BbICOKYIO MPOYHOCTb MAACTUHbI, NPeANoYTUTENBHO
OfJHOCTOPOHHIOIO.

4. BbibpaTb 6onee TONCTYO NNacTUHY.

W=

BbICprIM M3HOC NO 3agHEN NOBEPXHOCTU
3oHa 2 3oHa 1: BbI3bIBAET yXyALLIEHME KayecTBa

06paboTaHHON NOBEPXHOCTH
UMK BbIXOA 3a Npeaerbl
pa3mepHbIX AOMYCKOB.

3oHa 2: O6pasoBaHue rny6oknx BoIEMOK
Ha 3aiHell NoOBEPXHOCTH,
BbI3bIBAIOLLMX YXYALLEHWE
KayecTBa obpaboTaHHow
NOBEPXHOCTM 1 CO3AAIOLLINX PUCK
NOSIOMKM PEXYLLEN KPOMKU.

&

3oHa 1

1. Bonbluas
CKOPOCTb pe3aHus unm
HepocTaToyHas
N3HOCOCTONKOCTb TBEPAOTO
cnnaea.

2. OkucneHve unu
Ype3mepHbIi abpasnBHbI
N3HOC.

CHW3UTb CKOPOCTb pe3aHusi.

BbibpaTb 6onee N3HOCOCTONKYHO MapKy TBEPAOro
cnnaea.

. Ana maTepuanos, UCMbITbIBAIOLLMX Haknen B
npouecce 06paboTku, BbibpaTe MEHbLUMIA Yron B
nnaHe nnu 6onee M3HOCOCTOWKYIO MapKy TBepAoro
cnnaea.

@ N~

Ob6paszoBaHme TepMOTPELLMH

Menkune TPEeLUnHbI,
nepneHavKynsapHbIe K pexyLuen
KPOMKe, MPUBOAAT K ee

{

Tepmuyeckue TpelyHbl B
pesynbTate TeMNepaTypHbIX
kone6aHuii, BbI3BaHHbIX

N

. Boibpartb 6onee npoyHyto Mapky TBEpAOro criasa,
nyyLle NPOTUBOCTOSILLYIO PE3KUM KonebaHusim
Temneparypsbl.

BbIKPALUMBaHMIO W K YXYALIEHWO  MPEPbLIBUCTLIM pe3aHnem 2. O6unbHas COXX nnu nomnHoe ee oTCyTCTBUE.

kayecTBa obpabaTtbiBaemon WIN HEMOCTOAHCTBOM

NOBEPXHOCTMK. nogsoga COX.

Mnactuyeckas aecdopmaums
Mnactuyeckan nedopmaums:  Bbicokasi Temnepatypa B 3oHe 1. BbiGpaTtb Mapky TBEpAoro cnnasa ¢ 6onee
onycKaHve KpoMKu (a) nnu pesaHusi B coveTaHnm BbICOKOI CTOMKOCTbIO K MiacTu4eckum
BAABNMBaHWe 3agHen C BbICOKUM [aBrieHUeM. AedopmMauusam.
\_ nosepxHocTu (6), npuBoauT 2. CHU3UTb CKOPOCTb pe3aHus.

K MAOXOMY CTPY>KKOOTBOAY 3. YMeHbLNTb nogady.

1 yXyALeHuto kavyecTsa
06paboTKM NOBEPXHOCTU.
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OepxxaBku ans
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1 06paboTkm
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TexHunyeckas nHdopMaums

- | OcHoBHble ¢hOpMyJibl 411 pacU€Ta peXKMMOB pe3aHus
2t
S5
-
T - 3,14 (MaTeMaTu4eckas KOHCTaHTa)
V. = m-D-n [M/MUH] D - avametp 3aroToBku, [MM]
. c 1000 ° N - YacToTa BpaLeHUs WNUHAENS, [06/MUH]
5
HE
oS
X0 . V.- CKOpOCTb pe3aHusi, [M/MUH]
g E — 1000 Vc [06/MuH] D - anametp uHcTpymeHTa (pesbl), [MM]
g mwmD ' 1T - 3,14 (MaTeMaTuyeckasi KOHCTaHTa)
g f.. -~ MMHyTHas noga4a, [MM/MUH]
Eg fn = —F]MH + [MM/06] N - YacToTa BpaLUeHNs WNnHAEeNs, [06/MUH]
Q
£¢
QT
T — f - nogaya Ha obopoT, [MM/06]
“ fMVIH - fn' N, [Mm/Muk] N - YacToTa BpalleHus wnuHaens, [06/MuH]
TonwmHa cpe3aeMoin CTPYXKM:
’58
g f - no
o _ . n Jadva Ha 06opoT, [MM/06]
g: hm = fn' SINQ , [mm] ¢ - rNaBHbIN yron B nnaxe, [rpaa]
X
S
E% TosWwMHA cpe3aeMoi CTPYIKM AJS KPYIJibIX MJIACTUH:
(8]
a f - nogaya Ha obopoT, [MM/06]
h =f. =2 |, [MM] a,- rnybuHa pe3anus, [MM]
mon D D - AMaMeTp 3aroToBku, [MM]
>:b =
g3 CKopocTb ChE€Ma npunycka:
ol
)
§ < a,- rnybuHa pe3aHus, [MM]
EE Q = Vc- f"n -a. ,[cM’/MuH] V- CKOpPOCTb pe3aHusi, [M/MWH]
= P f - nopaya Ha 060poT, [MM/06]
E o
5%
a,- rnybuHa pe3aHus, [MM]
V.- CKOpoCTb pe3aHusi, [M/MUH]
, [kBT] f - mogaya Ha o6opoT, [MM/06]
k.- yoenbHas cuna pesaHus, [H/MM’]
n - KN4 asuratens

TexHunueckas
uHdopmauma

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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mwiLogedgo noHxAdeH
sud wigexday
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sud migexdalf

0SI ou mwirogedgo
uoHdexoL suld LIWD

120 ou mirogedgo
uoHdexo. suld LIND

sunewdocpHu
BEXDDhUHXIL
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dpe3epHbI UHCTPYMEHT

CuctemMa 0603HauveHus Pppes 168
0630p ¢pes 170
®pe3bl cepun SD 174
®pe3bl cepun ZA 178
®pesbl cepum ZP 186
®pesbl cepun SO 192
®pesbl cepumn XD 196
®pe3bl cepun AP 200
®pe3bl cepun RD 204
®pe3bl cepumn SP 208
®pesbl cepun TP 210
®pe3bl cepun LN 212
CMMN ana dpesepHoit 06paboTku 217
TeXHW-IeC\Iza'MHd)OF;M.aUMﬂ pict:]




®pe3epHbIN UHCTPYMEHT

EE Cucrema obo3HaueHus ppes

m<

E:r
R A S - 80 N 27
R B T - 160 N 40
U J A - 40 w 32
U A L - 63 N 27

= =
31
[}
s
a5
Qa5
m
3]
o1
es

1 Tun o6paboTku Bug 06paboTku

‘

F dpesepoBaHne NITOCKOCTEN U YCTYMNOB U YHuBepcanbHas
T dpesepoBaHne NasosB U oTpeska F Yuctosasa

C [MpodmneHoe ppesepoBaHne R YepHoBas

P MnyHxepHasi obpaboTka H O6aupoyHas

Yron B nnaHe

Yron 9(0° 75° 45° 60° 91° 10° 15° 00° 88°
0603HaueHne A B D E G J K R H

MnacTuHbl gnsa
cpesepHoit 06paboTkn
w

fivawerp pes
. S ®pe3bl 06LLEro NMpUMeHeHUs
c S
&3
g z L JNnHHOKPOMOUHblE (pe3bl
[=]
5%
S D ®pe3bl C BO3SMOXXHOCTbIO CBEP/IEHMS
A ®pe3sbl C BO3MOXHOCTbIO OCEBOr0
NAyHXepeHns
T ®pe3bl C TaHreHUMasbHbIM KpernjaeHnem
nAacTuH
X 06a1poyHbie hpesbl
Cc ®pe3bl Ans 06paboTkuM LBETHbIX
MeTannos
W ®pe3bl € KpenieHMeM MIacTuH KIMHOM

Mpumepbl 0603HaYeHUnA:

FRAS-80N27-R6ZP15 - ¢bpe3a TopueBas HacagHas, obero npumMeHeHus, ¢ pabounm
AvameTpoM 80MM, € yrioM B nnaHe 90°, gnameTpom nocagoyHoro oTBepcTust 27mMMm, C
BHyTpeHHUM noasoaom COXK, npasas, 6 3ybbes, nog nnactuHy ZP..-1506.. .
FRBT-160N40-R10LN19 - ¢bpe3a TopueBasi HacagHasi, ¢ pabounM anametpoM 160MM, C

yrnioMm B nnaHe 75°, anametpom nocagodHoro oreepctmst 40mm, 6e3 BHyTpeHHero noasoaa
COX, npaBas, 10 3ybbeB, ¢ TaHreHcanbHbIM Kpennennem nnactuH LN..-1919.. .

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

24
&5
05
8

- R 6 ZP 15 - -

- R 10 LN 19 - -

- R 3 XD 13 - 160

- R 4 ZP 15 /56 -

EA g
31
[}
s
a5
Qs
m
95
oz
ex

(] Bup nocaakn
A W N
Unnnngp «Weldon» HacagHas

MnacTtuHbl gns
cpesepHoit 06paboTkmn

R L
lMpaBoe JleBoe

TexHunueckas
uHdpopmauus

KonnyectBo 3y6beB [ononHuTtensHble cBeageHus

dopma nnacTuHbl P ®pesbl C KPeNEHNEM TOKapHbIX MAACTUH «Tun P»

1 [IN1Ha pexyLuel KpOMKH D ®pe3sbl C KpenneHMeM TOKapHbIX MIacTUH «Tun D»

[ns KoHUEBLIX pe3 YANMMHEHHON cepumn yKasbiBaeTcs obLuas
12 CyMmapHas AnvHa pexyLien KpoOMKu ANVHHA VHCTPYMEHTa.

Mpumepbl 0603HaYEHUNA:

PUJA-40W32-R3XD13-160 - ¢pe3a koHueBas ans paboTbl ¢ 601bwWmMMM nogavamu,

C BO3MOXHOCTbIO OCEBOMO MNSyHXXEPEHUS, YNCTOBas, C pabounm amameTpoM 40MM, C yriom

B nnaHe 10°, xsoctoBuk «Weldon» @32mm, ¢ BHyTpeHHMM nogsogom COXK, npasas, 3 3y6a,
yanuHéHHas, nog nnactuHbl XD..-1304.. .

FUAL-63N27-R4ZP15/56 - ppe3a HacagHasa ASIMHHOKPOMOYHAs, C paboymMM AMamMeTpoM
63MM, € yrnom B nnaHe 90°, ¢ Nocago4yHbIM AMAMETPOM 27MM, C BHYTPEHHUM NOABOAOM
COX, npaBasi, 4 3yba, noa nnactuHbl ZP..-1506.., cyMMapHasi AnnHa pexyLLen KpoMKU 56MM.
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FUDS

®pes3bl TOpuUeBble HacagHble: Cepua SD

= =
31
[}
s
a5
Qa5
m
3]
o1
es

0O603HaueHue

OcCHoBHblE pa3Mepbl KOpMycoB pes

Pasmepbl, MM

Tvn

coeAuMHeHus pexxyllasl nlacTuHa

NMpuMmeHnsemasn

MnacTuHbl gnsa
cpesepHoit 06paboTkn

TexHunueckas
uHdpopmauus

z D D, H d a,

FUDS-50N22-R4SD13 4 50 64 40 22 6,8 A
FUDS-50N22-R5SD13 5 50 64 40 22 6,8 A
FUDS-63N22-R4SD13 4 63 77 40 22 6,8 A
FUDS-63N22-R6SD13 6 63 77 40 22 6,8 A
FUDS-80N27-R5SD13 5 80 94 50 27 6,8 A
FUDS-80N27-R8SD13 8 80 94 50 27 6,8 A
FUDS-100N32-R6SD13 6 100 114 50 32 6,8 A SD.~1305..
FUDS-100N32-R8SD13 8 100 114 50 32 6,8 A
FUDS-125N40-R7SD13 7 125 139 63 40 6,8 A
FUDS-125N40-R10SD13 10 125 139 63 40 6,8 A
FUDS-160N40-R7SD13 7 160 174 63 40 6,8 C
FUDS-160N40-R10SD13 10 160 174 63 40 6,8 C

* Tunbl coeauHeHuit - cTp. 257

OcCHOBHble KOMMNeKTyrLwne

BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

AvameTp kopnyca
cpesbi

&

—=

*

@ 50 - 160

SM5x12-T

K20IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa SD

FUDS

OcCHoBHblE pa3Mepbl KOpMycoB pes

Pa3amepbl, MM Tvn MNpumeHsemas

O6o3Hauetue z D, d ,  XBOCTOBMKA PeXywWas niactiua

FUDS-32W32-R3SD13 3 32 46,5 32 125 6,8 w

FUDS-32A32-R3SD13 3 32 46,5 32 125 6,8 A SD.-1305
FUDS-40W32-R4SD13 4 40 54,5 32 125 | 68 W T
FUDS-40A32-R4SD13 4 40 54,5 32 125 6,8 A

YAnuHéHHas cepus
Pa3mepbi, MM Tun Mpumensemas
O6ozHauenne z D D, d L a, XBOCTOBMKA PpeXywas nnactuha

FUDS-32W32-R3SD13-160 3 32 46,5 32 160 6,8 W
FUDS-32A32-R3SD13-160 3 32 46,5 32 160 6,8 A

FUDS-32A32-R3SD13-220 3 32 46,5 32 220 6,8 A SD.-1305
FUDS-40W32-R4SD13-160 4 40 54,5 32 160 | 68 w S
FUDS-40A32-R4SD13-160 4 40 54,5 32 160 6,8 A

FUDS-40A32-R4SD13-220 4 40 545 32 220 6,8 A

OCHOBHblE KOMMMEKTYOLMNE
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
2 32 SM5x10,5-T g -
0 40 SM5X19-T K20IP-T (Torx) Coposlip M128

WWW.KZTS.RU
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MHCTPYMEHT

MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus
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FUDS

®pe3bl ¢ BUHTOBbLIM XBocTOoBUKOM: Cepusi SD

®dpe3epHbii
WHCTPYMEHT

0O603HaueHue

FUDS-32M16-R3SD13

32 46,5

Pasmepbl, MM

M16

d,
28

L
70

45

22

NMpuMmeHnsemasn
pexyiias naacTmHa

6,8

FUDS-40M16-R4SD13

M16

28

70

45

27

SD..-1305..
6,8

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OCHOBHble KOMMNeKTyrLwne

AvameTp kopnyca
cpesbl

BMHT NpyMXMMHOMN

&

Knrou

—=

CMaska /11 BUHTOB

c*

9232
2 40

SM5x10,5-T
SM5x12-T

K20IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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SDHT

& - Cknanckas npoaykuns
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa

&‘P §Eﬂ &?

13,5

o

5,56

Mapka cnnasa

ny6vHa Mopaua, TonwwmHa
o o < - o oM - o0 o o
BIE|E &R 2|88 22 3 h
Monyuncrosas obpaboTka
SDHT-1305AD FP & 1,0-4,0 0,1-0,2 0,07-0,14
SDHT-1305AD FM G & & 1,0-4,0 0,1-0,2 0,07-0,14
SDHT-1305AD FK £9) & 1,0-4,0 0,1-0,2 0,07-0,14
SDHT-1305AD EP & 1,2-4,0 0,14-0,25 0,11-0,18
SDHT-1305AD EM &3 |G 1,2-4,0 0,14-0,25 0,11-0,18
SDHT-1305AD EK & & 1,2-4,0 0,14-0,25 0,11-0,18
YepHoBas 06paboTka
SDHT-1305AD SP G |G 1,2-6,8 0,2-0,35 0,14-0,25
SDHT-1305AD SM & G & 1,2-6,8 0,2-0,35 0,14-0,25
SDHT-1305AD SK & 1,2-6,8 0,2-0,35 0,14-0,25

_M | Hepxaseowascran,____|O/O/O/@ /@ @ O | | |

H | 3akanéHHas ctanb

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHwe

Mapku

N
TBEPAbIX
CnnaBoB

WWW.KZTS.RU
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WHCTPYMEHT

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus
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®dpes3bl TOpUeBble HacagHble: Cepua ZA

FRAS

YACTb

2
I
o
w
(0]
w
o.
©

AvameTp kopnyca
cpesbi

&

—=

dH7
y "
=
33 o
= / | N
> !
ga I ‘
Q5
5 w0
! ©| &
D
s OcHOBHbIE pa3mepbl kKoprycoB (hpes
Eé o Pasmepbl, MM Tun MpumMeHseMasn
;é SEHENERNE z D d H a, @° COEAMHEHMsi peXylias nnacTuHa
2 FRAS-50N22-R4ZA11 4 50 22 40 10,4 1,4 A
& g FRAS-50N22-R7ZA11 7 50 22 40 104 | 1,4 A
[
= § FRAS-63N22-R5ZA11 5 63 22 40 10,4 1,2 A
3 FRAS-63N22-R8ZA11 8 63 22 40 10,4 1,2 A
ZA.-1104.. R
FRAS-80N27-R6ZA11 6 80 27 50 10,4 1 A
FRAS-80N27-R10ZA11 10 80 27 50 10,4 1 A
FRAS-100N32-R8ZA11 8 100 32 50 10,4 0,7 A
FRAS-100N32-R12ZA11 12 100 32 50 10,4 0,7 A
5% * Tunbl coegnHenuii - cTp. 257
55
U=
io
So
5e
g
OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

c*

@ 50 - 100

SM3x10-T

KO9IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl TOpLUEeBbLIe KOHUEeBble: Cepusa ZA

FRAS

0O603HaueHue

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbl, MM

Tvn

NMpuMmeHnsemasn

z D d L L a, @° XBOCTOBMKA peXylas niactuHa
FRAS-25W25-R3ZA11 3 25 25 115 59 10,4 3,3 W
FRAS-25A25-R3ZA11 3 25 25 115 59 10,4 3,3 A
FRAS-32W32-R4ZA11 4 32 32 125 65 10,4 2,1 W ZA 1104, R
FRAS-32A32-R4ZA11 4 32 32 125 65 10,4 2,1 A
FRAS-40W32-R5ZA11 5 40 32 125 65 10,4 14 W
FRAS-40A32-R5ZA11 5 40 32 125 65 10,4 14 A
YannHéHHasa cepus
Pasmepbl, MM Tun MpumeHsemas
O6osHauetue z D d L L, a @°  XBOCTOBMKa PpeXyLias niactuHa

FRAS-25W25-R3ZA11-150 3 25 25 150 94 10,4 | 3,3 w
FRAS-25A25-R3ZA11-150 3 25 25 150 94 10,4 | 3,3 A
FRAS-25A25-R3ZA11-200 3 25 25 200 144 10,4 3,3 A
FRAS-32W32-R4ZA11-160 4 32 32 160 | 100 | 104 | 2,1 w
FRAS-32A32-R4ZA11-160 4 32 32 160 | 100 | 104 | 2,1 A ZA.-1104.. R
FRAS-32A32-R4ZA11-220 4 32 32 220 | 160 | 104 | 2,1 A
FRAS-40W32-R5ZA11-160 5 40 32 160 | 100 | 104 | 14 w
FRAS-40A32-R5ZA11-160 5 40 32 160 | 100 | 104 | 14 A
FRAS-40A32-R5ZA11-220 5 40 32 220 | 160 | 10,4 | 1,4 A
OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
cdbpesbl @ é/@ &
o ‘2; 4'032 SSPI:I43?;(X18(;:I:I' KO9IP-T (Torx) Coposlip M128
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MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus
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Ppe3bl ¢ BUHTOBbLIM XBOCTOBUKOM: Cepusa ZA

FRAS ©:90°

YACTb
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3L A
:z -
5
2a =
G)U [a] - —_ s :::% k-1K-) o
QF
&= '

Jult ’
90°

s OcHoBHble pasmepbl Koprnycos pe3
ué Pa3smepbl, MM MpumeHnsieman
Eé 0603HaueHne z H pexylwias niacTMHa
3
E,g FRAS-25M12-R3ZA11 3 25 M12 20 57 35 17 10 3,3
E E_ FRAS-32M16-R4ZA11 4 32 M16 28 70 45 22 10 2,1 ZA..-1104..R
=
= % FRAS-40M16-R5ZA11 5 40 M16 28 70 45 27 10 1,4

o

-2
® &
H
92
To
TO
1]
=

OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
bpesbi @ _ &
@ 25 - 32 SM3x8-T g :
@ 40 SM3x10-T KO9IP-T (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

®pes3bl TOpUeBble HacagHble: Cepua ZA

FUGA

®PE3EPHASA
YACTb

®dpe3epHbiA
WHCTPYMEHT

OcHoBHbIe pa3Mepbl KoprycoB ¢pes s
Pa3smepbl, MM Tvn MpumeHnsemasn ué
S z D d H a, @°  COEAMHEHMs PeXyLias niacTmHa &8
390
FUGA-50N22-R4ZA11 4 50 22 40 10,4 1,2 A E’g
FUGA-50N22-R7ZA11 7 50 22 40 10,4 1,2 A E %
[
FUGA-63N22-R5ZA11 5 63 22 40 104 1 A = ﬁ
FUGA-63N22-R8ZA11 8 63 2 40 | 104 1 A g
ZA..-1104.. R
FUGA-80N27-R6ZA11 6 80 27 50 10,4 0,8 A
FUGA-80N27-R10ZA11 10 80 27 50 10,4 0,8 A
FUGA-100N32-R8ZA11 8 100 32 50 10,4 0,5 A
FUGA-100N32-R12ZA11 12 100 32 50 10,4 0,5 A
* Tunbl coeamHeHut - cTp. 257 E g
92
ig
zO
5%
=
OcCHOBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
P &S = C
@ 50 - 100 SM3x10-T KO9IP-T (Torx) Coposlip M128

WWW.KZTS.RU




®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUeBble: Cepua ZA

FUGA

YACTb

2
I
o
w
(0]
w
o.
©

®dpe3epHbii
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

Pa3amepbl, MM Tvn MNpumeHsemas

0O603HaueHue

3
=3
;é Z ») d L L, a, e° XBOCTOBMKa PpeXylias NJiaCTuHa
2 FUGA-25W25-R3ZA11 3 25 25 | 115 | 59 | 10,4 | 3,1 w
E g_ FUGA-25A25-R3ZA11 3 25 25 | 115 | 59 | 104 | 31 A
E§ FUGA-32W32-R4ZA11 4 32 32 | 125 | 65 | 10,4 | 1,8 w A 1104, R
& FUGA-32A32-R4ZA11 4 32 32 | 125 | 65 | 10,4 | 1,8 A
FUGA-40W32-R5ZA11 5 40 32 | 125 | 65 | 10,4 | 1,2 w
FUGA-40A32-R5ZA11 5 40 32 | 125 | 65 | 10,4 | 1,2 A
YannHéHHasa cepus
Pa3Mepbl, MM Tun MpumeHsieMas

0603HaueHne

@° XBOCTOBMKA Ppexyliasi n1acTmHa

N
=)
[}

L L a,

TexHunueckas
uHdopmauyma

FUGA-25W25-R3ZA11-150 3 25 25 150 94 104 | 3,1 W
FUGA-25A25-R3ZA11-150 3 25 25 150 94 104 | 3,1 A
FUGA-25A25-R3ZA11-200 3 25 25 200 144 | 104 | 3,1 A
FUGA-32W32-R4ZA11-160 4 32 32 160 100 | 104 | 1,8 W
FUGA-32A32-R4ZA11-160 4 32 32 160 100 | 104 | 1,8 A ZA.-1104.. R
FUGA-32A32-R4ZA11-220 4 32 32 220 160 | 104 | 1,8 A
FUGA-40W32-R5ZA11-160 5 40 32 160 100 | 104 | 1,2 W
FUGA-40A32-R5ZA11-160 5 40 32 160 100 | 104 | 1,2 A
FUGA-40A32-R5ZA11-220 5 40 32 220 160 | 104 | 1,2 A

OCHOBHble KOMMNeKTyrLwne

BMHT NpyMXMMHOMN Knrou CmMma3ka ans BUHTOB
AvameTp Kopnyca
P & e @@
25 - 32 SM3x8-T ] .
@ 40 SM3x10-T KO9IP-T (Torx) Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl ¢ BUHTOBbLIM XBOCTOBUKOM: Cepusa ZA

FUGA

P:91°

W\ e e

OcHoOBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM Mpumensemasn
0O603HaueHune 2 d, L H peXyLias nnacTmHa
FUGA-25M12-R3ZA11 3 25 M12 20 57 35 17 10 3,1
FUGA-32M16-R4ZA11 4 32 M16 28 70 45 22 10 1,8 ZA..-1104.. R
FUGA-40M16-R5ZA11 5 40 M16 28 70 45 27 10 1,2

OCHOBHble KOMMNeKTyrLwne

BMHT NpyMXMMHOMN Knrou CmMma3ka ans BUHTOB
AvameTp Kopnyca
& s S
25 - 32 SM3x8-T ] .
@ 40 SM3x10-T KO9IP-T (Torx) Coposlip M128

WWW.KZTS.RU

YACTb

2
I
o.
w
(0]
w
-8
©

®dpe3epHbii
MHCTPYMEHT

MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus



®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUEeBbIe ANMMHHOKPOMOYHbIe: Cepua ZA

FUAL

YACTb

2
I
o
w
(0]
w
o.
©

A
3=
[}
=
a5
Qa5
m
3]
o1
exs

s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
Eé o Pasmepbl, MM Tun Mpumensemasn
O3HayeHune
;é 4 b 4 D d L L, a, A, XBOCTOBMKA PeXyluas nnacruHa
E,g FUAL-25W25-R2ZA11/20 2 25 25 105 49 104 | 20 W
Eg FUAL-25A25-R2ZA11/20 2 25 25 | 105 | 49 | 104 | 20 A
=
l=§ FUAL-32W32-R3ZA11/30 3 32 32 | 110 | 50 | 104 | 30 W A -1104. R
& FUAL-32A32-R3ZA11/30 3 32 | 32 | 110 | 50 | 104 | 30 A S

FUAL-40W32-R4ZA11/40 4 16 40 32 | 120 | 50 | 10,4 | 40 W

FUAL-40A32-R4ZA11/40 4 16 40 32 | 120 | 50 | 10,4 | 40 A
® &
H
To
TO
1]
==

OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
dpesbl @ é/@ &
@ 25 - 32 SM3x8-T g :
2 40 SM3x10-T KO9IP-T (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

F- E-’
78 476 &5
ZAHT ZAHT..N - - HE:
o
= N — e
v *» % | .
/ fﬁ = ;r)_ :
K A | 15°
r \
92°
& - Cknanckas npoaykuns = 'E
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa g g
Qo
Mapka cnnasa Y
sl=|= s = Paauyc, ;2;136::: flonaua, -(IZ—'I?[J)-I;;lKMKFl:Ia 85
0O603HaueHe s/ 2z EEIE 5| X MM | MM/Eve o es
o o < - o oM - (] o o
[-% o o -8 o o o o 5 m
F|lF|F|<|F|<|<|8|<|< r a, f, h
Monyuncrosas obpaboTka
ZAHT-110408R FP & 0,8 1,030 | 01-0,14 | 0,1-0,14
ZAHT-110408R FM & & & 0,8 1,030 | 01-0,14 | 0,1-0,14
ZAHT-110408R FK ) & 0,8 1,030 | 01-0,14 | 0,1-0,14 -
x
=
ZAHT-110408R EP & 0,8 2,0-4,0 0,14-0,18 | 0,14-0,18 E§
ZAHT-110408R EM &3 |G 0,8 2,0-4,0 0,14-0,18 | 0,14-0,18 ;S'
ZAHT-110408R EK G & 0,8 2,0-40 | 0,14-0,18 | 0,14-0,18 §,g
Eo
Orx
ZAHT-110408R FN & | & 0,8 1,0-3,0 0,1-0,2 0,1-0,2 E 5
ZAHT-110412R FN G | & 1,2 1,3-3,0 0,1-0,2 0,1-0,2 {1;)_
ZAHT-110416R FN G | & 1,6 1,8-3,0 0,1-0,2 0,1-0,2 <
ZAHT-110424R FN G | & 2,4 2,5-4,0 0,1-0,2 0,1-0,2
ZAHT-110431R FN G | & 3,1 3,2-5,0 0,1-0,2 0,1-0,2
YepHosas 0bpaboTka =i
ZAHT-110408R SP & | & 0,8 3,0-6,0 0,2-0,28 0,2-0,28 § E
ZAHT-110408R SM & & & 0,8 3,0-6,0 0,18-0,22 | 0,18-0,22 = §.
ZAHT-110408R SK & 0,8 3,0-6,0 0,2-0,28 0,2-0,28 £8
i
ZAHT-110408R EN G | & 0,8 1,0-6,0 0,2-0,4 0,2-0,4
ZAHT-110412R EN G | & 1,2 1,3-6,0 0,2-0,4 0,2-0,4
ZAHT-110416R EN G | & 1,6 1,8-6,0 0,25-0,5 0,25-0,5
ZAHT-110424R EN G | & 2,4 2,5-7,0 0,25-0,5 0,25-0,5
ZAHT-110431R EN G| 9 3,1 3,2-8,0 0,25-0,5 0,25-0,5

_M | Hepxaseowascran,____|O/O/O/@ /@ @ O | | |

H | 3akanéHHas ctanb O o

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHwe

Mapku N N
TBEPAbIX ﬁ
cnnasos Ve

WWW.KZTS.RU




®pe3epHbIN UHCTPYMEHT

®dpe3bl TOpueBble HacagHble: Cepua ZP

FRAS

YACTb

2
I
o
w
(0]
w
o.
©

AvameTp kopnyca
cpesbi

&

—=

dH7
y I
s - Ll
,E o N
as
o>
25 =
o 90°
es \
} &
D
s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
ué Pazmepbl, MM Tun MpumMeHsiemas
28 O6osHauetue z D d H a, @° COEAVIHEHMs PpeXyluas nnacTuHa
390
E,: FRAS-50N22-R3ZP15 3 50 22 40 14 1,4 A
E E_ FRAS-50N22-R4ZP15 4 50 22 40 14 1,4 A
=
c § FRAS-63N22-R4ZP15 4 63 22 40 14 1,25 A
3 FRAS-63N22-R5ZP15 5 63 22 40 14 1,25 A
FRAS-80N27-R4ZP15 4 80 27 50 14 1 A
FRAS-80N27-R6ZP15 6 80 27 50 14 1 A
ZP.-1506.. R
FRAS-100N32-R6ZP15 6 100 32 50 14 0,9 A
FRAS-100N32-R8ZP15 8 100 32 50 14 0,9 A
E g FRAS-125N40-R7ZP15 7 125 40 63 14 0,8 A
x
§ g FRAS-125N40-R10ZP15 10 125 40 63 14 0,8 A
§_§ FRAS-160N40-R8ZP15 8 160 | 40 63 14 | 07 c
X
2 s FRAS-160N40-R12ZP15 12 160 40 63 14 0,7 @
* Tunbl coeanHeHuit - cTp. 257
OcCHOBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

c*

@ 50 - 160

SM5x12-T

K20IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa ZP

FRAS

OcHoBHble pa3Mepbl KOpMycoB (pes

NMpuMmeHnsemasn

XBOCTOBMKa PpeXylias NJiaCTuHa

ZP.-1506.. R

Pasmepbl, MM Tun
0O603HaueHune z d L L,
FRAS-40W32-R3ZP15 3 40 32 125 65 14 1,8 W
FRAS-40A32-R3ZP15 3 40 32 125 65 14 1,8 A
FRAS-50W40-R4ZP15 4 50 40 125 55 14 1,4 w
FRAS-50A40-R4ZP15 4 50 40 125 55 14 1,4 A

YannHéHHasa cepus

Pasmepbl, MM Tun MpumeHsemas
0O603HaueHne z d XBOCTOBMKA PeXyLuasi niacTmHa
FRAS-40W32-R3ZP15-160 3 40 32 160 100 14 1,8 w
FRAS-40A32-R3ZP15-160 3 40 32 160 100 14 1,8 A
FRAS-40A32-R3ZP15-220 3 40 32 220 160 14 1,8 A 7P.-1506.. R
FRAS-50W40-R4ZP15-160 4 50 | 40 | 160 | 90 | 14 | 1,4 w S
FRAS-50A40-R4ZP15-160 4 50 40 160 90 14 1,4 A
FRAS-50A40-R42ZP15-220 4 50 40 220 150 14 1,4 A
OCHOBHbIE KOMMIEKTYOLWME
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
2 40 SM5x10,5-T g ]
@ 50 SM5X19-T K20IP-T (Torx) Coposlip M128

WWW.KZTS.RU
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®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpUeBble HacagHble: Cepua ZP

FUGA

YACTb

2
I
o
w
(0]
w
o.
©

®:91°
= Y S N

AvameTp kopnyca
cpesbl

&

S

s =
)E %
Z=
S5
25 T
Q 91°
es
D
s OcHOBHbIE pa3mepbl kKoprycoB (hpes
ué Pasmepbl, MM Tun MpumeHsemas
28 O6osHauetue z D d H a, @° COEAMHEHMs Pexylas nnacTuHa
39
£2 FUGA-50N22-R3ZP15 3 50 22 40 14 1,4 A
& g FUGA-50N22-R4ZP15 4 50 2 40 14 1,4 A
=
= ﬁ FUGA-63N22-R4ZP15 4 63 22 40 14 1,25 A
3 FUGA-63N22-R5ZP15 5 63 22 40 14 1,25 A
FUGA-80N27-R4ZP15 4 80 27 50 14 1 A
ZP..-1506.. R
FUGA-80N27-R6ZP15 6 80 27 50 14 1 A
FUGA-100N32-R6ZP15 6 100 32 50 14 0,9 A
FUGA-100N32-R8ZP15 8 100 32 50 14 0,9 A
8 S FUGA-125N40-R7ZP15 7 125 40 63 14 0,8 A
I
83 FUGA-125N40-R10ZP15 10 125 40 63 14 0,8 A
Q.
E_g_ * Tunbl coeamHeHut - cTp. 257
R
(=
OCHOBHbIE KOMMNEKTYHOLLME
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

c*

@50 -125

SM5x12-T

K20IP (Torx)

Coposlip M128

188

METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa ZP

FUGA

®:91°

W\ e e

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbl, MM Tun MNpuMeHsiemas
O6o3Hauenne z XBOCTOBMKA peXylias njacTmHa
FUGA-40W32-R3ZP15 3 40 32 125 65 14 1,8 w
FUGA-40A32-R3ZP15 3 40 32 125 65 14 1,8 A 7P 1506 R
FUGA-50W40-R4ZP15 4 50 40 | 125 | 55 14 | 14 w h h
FUGA-50A40-R4ZP15 4 50 40 125 55 14 1,4 A
YannHéHHasa cepus
Pasmepbl, MM Tun MpumeHsemas
0O603HaueHne D d L L a, @° XBOCTOBMKa PeXylias niactuHa
FUGA-40W32-R3ZP15-160 3 40 32 160 100 14 1,8 w
FUGA-40A32-R3ZP15-160 3 40 32 160 100 14 1,8 A
FUGA-40A32-R3ZP15-220 3 40 32 220 160 14 1,8 A 7P.-1506.. R
FUGA-50W40-R4ZP15-160 4 50 | 40 | 160 | 90 | 14 | 1,4 w S
FUGA-50A40-R4ZP15-160 4 50 40 160 90 14 1,4 A
FUGA-50A40-R4ZP15-220 4 50 40 220 150 14 1,4 A
OCHOBHbIE KOMMNMEKTYIOLLNE
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
@ 40 SM5x10,5-T R i
@ 50 SM5X19-T K20IP-T (Torx) Coposlip M128

WWW.KZTS.RU
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MHCTPYMEHT

MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus




®pe3epHbIN UHCTPYMEHT

¢pe3bl TopueBble HacagHble AJTMHHOKPOMO4YHbIe: Cepml ZP

FUAL ©:90°
Y

YACTb

2
I
o
w
(0]
w
o.
©

A
3=
[}
=
a5
Qa5
m
3]
o1
exs

OcCHoBHblE pa3Mepbl KOpMycoB pes

s

2
::'é Pazmepbl, MM Tun Mpumenseman
Eté DEOSHAHEHHE z D d H A, coeauHeHus pexxywas naacrtmHa
A
g,g FUAL-50N22-R3ZP15/42 3 9 50 22 60 14 42 A
E % FUAL-63N27-R4ZP15/56 4 16 63 27 75 14 56 A
=
= ﬁ FUAL-80N32-R5ZP15/69 5 25 80 32 90 14 69 A ZP.-1506.. R

3 FUAL-100N40-R6ZP15/69 6 30 100 40 90 14 69 A

FUAL-125N40-R8ZP15/83 8 48 125 40 105 14 83 A
* Tunbl coeamHeHut - cTp. 257
® &
oH
92
To
TO
5%
=
OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
Fide &S e @
@ 50-125 SM5x12-T K20IP-T (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

6,35

YACTb

ZPHT -

>
T
o
w
(0]
w
o
©

15,8

Q - Cknaackas npoayKums 92 = 'E
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa g g
Qo
Mapka crnnasa Y
s|=s|=s s | = Paavyc, ;2;/:::: fona-a, g)gm:.a 85
0603HaueHve s/ 2z EEIE 5| X MM | MM/3ve MM H
[ o < - o oM - o0 o o
[-% o o o o o -8 o - m
FlF|F| < |F|<|<|o|2|« r a, f, h
Monyuncrosas obpaboTka
ZPHT-150612R PM G| G 1,2 1,4-5,0 0,12-0,18 | 0,12-0,18
ZPHT-150620R PM & |G 2,0 2,2-7,0 0,12-0,18 | 0,12-0,18
=
ZPHT-150612R MM & g |G G | & 1,2 1,4-50 | 0,12-0,18 | 0,12-0,18 E
ZPHT-150620R MM & B0 o |9 2,0 2,2-70 | 0,12-0,18 | 0,12-0,18 g§
-1
23
=3
88
c o
[}
Q
-2
YepHoBas obpaboTka =i
ZPHT-150612R PR G| G 1,2 1,4-8,0 0,14-0,22 | 0,14-0,22 § E
ZPHT-150620R PR G| G 2,0 2,2-10,0 0,14-0,22 | 0,14-0,22 = §.
52
ZPHT-150612R MR G G 1,2 1,4-8,0 0,14-0,22 | 0,14-0,22 Ps
ZPHT-150620R MR & & 2,0 2,2-10,0 0,14-0,22 | 0,14-0,22

_M | Hepxaseowascran,____|O/O/O/@ /@ @ O | | |

H | 3akanéHHas ctanb O o

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHwe

Mapku N N
TBEPAbIX ﬁ
cnnasos Ve

WWW.KZTS.RU




®pe3epHbIN UHCTPYMEHT

Ppe3bl TOpUeBble HacagHble: Cepua SO

FUAS

YACTb

2
I
o
w
(0]
w
o.
©

®dpe3epHbiA
WHCTPYMEHT

AvameTp kopnyca
cpesbi

&

—=

= OcHoBHble pasmepbl KOpnycoB dpe3
= g ST Pasmepbl, MM Tun Mpumensiemas
g g Z D d H a, coeAuHeHMsl pexyLlas niaacTtuHa
o FUAS-50N22-R35013 3 50 22 40 11,4 A
E g FUAS-50N22-R4S013 4 50 22 40 11,4 A
= ﬁ FUAS-63N22-R4S013 4 63 22 40 11,4 A
3 FUAS-63N22-R5S013 5 63 22 40 11,4 A
FUAS-80N27-R4S013 4 80 27 50 11,4 A
FUAS-80N27-R6S013 6 80 27 50 11,4 A 50.71305.. R
FUAS-100N32-R5S013 5 100 32 50 11,4 A
FUAS-100N32-R8S013 8 100 32 50 11,4 A
E g FUAS-125N40-R65013 6 125 40 63 11,4 A
§ g FUAS-125N40-R10S013 10 125 40 63 11,4 A
E_g_ * Tunbl coeamHeHut - cTp. 257
o
OcCHOBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

c*

@50 - 125

SM5x12-T

K20IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

®Ppe3bl KoHUeBbIe: Cepusa SO

FUAS

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbi, MM Tun MpumeHsiemas
O6osHauetue z d L XBOCTOBMKA PeXyluas nnacTuHa
FUAS-32W32-R3S013 3 32 32 125 65 11,4 w
FUAS-32A32-R3S013 3 32 32 125 65 11,4 A
S0..-1305.. R
FUAS-40W32-R3S013 3 40 32 125 65 11,4 w
FUAS-40A32-R3S013 3 40 32 125 65 11,4 A
YannHéHHasa cepus
Pasmepbl, MM Tvn Npumensemasn
O6ozHaueHne D d L L a, XBOCTOBMKA PeXyluas nacTuHa
FUAS-32W32-R3S013-160 3 32 32 160 100 11,4 W
FUAS-32A32-R3S013-160 3 32 32 160 100 11,4 A
FUAS-32A32-R3S013-220 3 32 32 220 160 11,4 A $0.-1305.. R
FUAS-40W32-R3S013-160 3 40 32 160 | 100 | 11,4 W D
FUAS-40A32-R3S013-160 3 40 32 160 100 11,4 A
FUAS-40A32-R3S013-220 3 40 32 220 160 11,4 A
OCHOBHblE KOMMMEKTYOLMNE
BMHT NpyMXMMHOMN Knrou CMaska /11 BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
? 32 SM5x10,5-T g :
0 40 SM5X19-T K20IP-T (Torx) Coposlip M128
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®pe3epHbIt UHCTPYMEHT

®pe3bl ¢ BUHTOBbLIM XBocTOBUKOM: Cepusi SO

FUAS

YACTb

2
I
o.
w
o0
w
o.
©

®dpe3epHbii
WHCTPYMEHT

OcHoOBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM NMpuMmeHnsemasn

0603HaueHue d, L pexxyLias nnacrmHa
P

FUAS-32M16-R3S013 3 32 M16 28 70 45 22 11,4
FUAS-40M16-R3S013 3 40 M16 28 70 45 27 11,4

S0.-1305..R

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OCHOBHble KOMMNeKTyrLwne

BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

AvameTp kopnyca
s IS - c*

232 SM5x10,5-T
2 40 SM5x12-T

K20IP-T (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT
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& - Cknanckas npoaykuns = 'E
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa g g
[
Mapka cnnasa Y
sl=|= s = Paauyc, ;2;136::: flonaua, -(IZ—'I?[J)-I;;lKMKFl:Ia 35
0603HaueHve s/ 2z EEIE 5| X MM | MM/3ve MM H
o o < - o oM - o0 o o
[-% o o o o o -8 o 5 m
F|lF|lF| QS| |F|<|<|8a|<|< r a, f, h
Monyuncrosas obpaboTka
SOHT-130508R PM |G 0,8 1,0-4,0 0,1-0,14 0,1-0,14
SOHT-130512R PM & | G 1,2 1,5-5,0 0,1-0,17 0,1-0,17
SOHT-130520R PM & | G 2,0 2,2-6,0 0,1-0,20 0,1-0,20 -
x
=
SOHT-130508R MM & & 0,8 1,0-4,0 0,1-0,14 0,1-0,14 §§
SOHT-130512R MM G| G| G| G G| G 1,2 1,5-5,0 0,1-0,17 0,1-0,17 E%
SOHT-130520R MM & & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 g’:
Fo
Orx
SOHW-130508R KM & 0,8 1,0-4,0 0,1-0,14 0,1-0,14 E 5
SOHW-130512R KM & 1,2 1,5-5,0 0,1-0,17 0,1-0,17 5;9_
SOHW-130520R KM & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 <
YepHosas 0bpaboTka =i
SOHT-130508R PR G| & G 08 1,0-5,0 0,12-0,20 | 0,12-0,20 § =
SOHT-130512R PR & | & & 1,2 1,5-6,5 0,12-0,25 | 0,12-0,25 = §.
SOHT-130520R PR G| & G 2,0 2,2-8,0 0,12-0,30 | 0,12-0,30 £8
0z
==
SOHT-130508R MR G & & 0,8 1,0-5,0 0,12-0,20 | 0,12-0,20
SOHT-130512R MR S| 3|6 G & 1,2 1,5-6,5 0,12-0,25 | 0,12-0,25
SOHT-130520R MR & & & 2,0 2,2-8,0 0,12-0,30 | 0,12-0,30
SOHW-130508R KR (o) 0,8 1,0-5,0 0,12-0,20 | 0,12-0,20
SOHW-130512R KR & 1,2 1,5-6,5 0,12-0,25 | 0,12-0,25
SOHW-130520R KR & 2,0 2,2-8,0 0,12-0,30 | 0,12-0,30
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®pe3epHbIN UHCTPYMEHT

®pes3bl TOpUeBble HacagHble: Cepua XD

PUJA

YACTb
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w
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31
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s
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m
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o1
es

s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
=
= 8 Pasmepbl, MM Tvn MpumeHnsieman
Eé DEOSHAHEHHE z D D, d H a, COGAMHEHMs pexylas nnactuna
A
£2 PUJA-50N22-R3XD13 3 50 26 22 40 1,7 A
E, g PUJA-50N22-R4XD13 4 50 26 22 40 1,7 A
=
= § PUJA-63N22-R4XD13 4 63 49 22 40 1,7 A
& PUJA-63N22-R5XD13 5 63 49 2 40 | 17 A
PUJA-80N27-R4XD13 4 80 66 27 50 1,7 A
XD..-1305.. R
PUJA-80N27-R6XD13 6 80 66 27 50 1,7 A
PUJA-100N32-R5XD13 5 100 86 32 50 1,7 A
PUJA-100N32-R8XD13 8 100 86 32 50 1,7 A
E s PUJA-125N40-R6XD13 6 125 101 40 63 1,7 A
=
§ g PUJA-125N40-R10XD13 10 125 101 40 63 1,7 A
o
E_g_ * Tunbl coeanMHeHui - cTp. 257
O
==
OcHoBHble KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
veom &S e .
@ 50-125 SM5x12-T K20IP (Torx) Coposlip M128

" METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIt UHCTPYMEHT

Ppe3bl KoHUeBbIe: Cepusa XD

PUJA

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbl, MM Tvn MNMpumMeHsemasn
O6o3Hauenne z XBOCTOBMKA PeXyluas njiacTmHa

PUJA-32W32-R3XD13 3 32 12 32 125 65 1,7 w
PUJA-32A32-R3XD13 3 32 12 32 125 65 1,7 A

XD..-1305.. R
PUJA-40W32-R3XD13 3 40 20 32 125 65 1,7 W
PUJA-40A32-R3XD13 3 40 20 32 125 65 1,7 A

YannHéHHasa cepus
Pasmepbl, MM Tun MpumeHsemas
O6ozHaueHne D D, d L L a, XBOCTOBMKA PeXyllas nnactuHa

PUJA-32W32-R3XD13-160 3 32 12 32 160 100 1,7 W
PUJA-32A32-R3XD13-160 3 32 12 32 160 100 1,7 A
PUJA-32A32-R3XD13-220 3 32 12 32 220 160 A

XD..-1305.. R
PUJA-40W32-R3XD13-160 3 40 20 32 160 100 1,7 W
PUJA-40A32-R3XD13-160 3 40 20 32 160 100 1,7 A
PUJA-40A32-R3XD13-220 3 40 20 32 220 160 1,7 A

OcHoBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMaska /11 BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
? 32 SM5x10,5-T g ;
0 40 SM5X19-T K20IP-T (Torx) Coposlip M128
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MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
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®pe3epHbIt UHCTPYMEHT

Ppe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepus XD

PUJA
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®dpe3epHbii
WHCTPYMEHT

OcHoOBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM NMpuMmeHnsemasn

0603HaueHue d, L pexxyLias nnacrmHa
P

PUJA-32M16-R3XD13 3 32 M16 28 70 45 22 1,7
PUJA-40M16-R3XD13 3 40 M16 28 70 45 27 1,7

XD..-1305.. R

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OCHOBHble KOMMNeKTyrLwne

BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &

232 SM5x10,5-T
2 40 SM5x12-T

K20IP-T (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT
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YACTb
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Q - Cknaackas npoayKums EA g
= I
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa é g
e
Mapka cnniasa Iny6uHa Mogaua TonwwmHa ﬁ E-
s == s | = pesaHus, ! CTPYXKKM, a 7
O603HaueH1e s/ 2z EEIE 5| X i MM/3y6 o 8%
o o < - o oM - o0 o o
[-% o o o o o -8 o 5 m
EIFF|l<|PF|<|<|a|2| a, f, h
Monyuncrosas obpaboTka
XDHT-1305XDR FP & 1,0-0,5 0,5-0,8 0,09-0,14
XDHT-1305XDR FM G £ ) 1,0-0,5 0,5-0,8 0,09-0,14
XDHT-1305XDR FK £ :o) 1,0-0,5 0,5-0,8 0,09-0,14 =
¥
=
XDHT-1305XDR EP & 0,15-1,2 0,7-1,0 0,12-0,17 E§
XDHT-1305XDR EM &3 |G 0,15-1,2 0,7-1,0 0,12-0,17 ;g-
XDHT-1305XDR EK & & 0,15-1,2 0,7-1,0 0,12-0,17 §’:
5o
85
c o
i}
o
<
YepHoBas obpaboTka ==
XDHT-1305XDR SP G| & 0,2-1,5 0,8-1,5 0,14-0,25 § =
XDHT-1305XDR SM & G & 0,2-1,5 0,8-1,5 0,14-0,25 = §.
XDHT-1305XDR SK & 0,2-1,5 0,8-1,5 0,14-0,25 £8
0z
==

| Hepraseousncan 010 0l @ @@ 0 || |~ Temycam marpamupomain - K2 .

— [pu oceBoii nogaye, nogada Ha 3y6 (f,)
paBHa TabMUYHOMY 3HAUEHWIO CEYEHMS
CTPYXXKU.
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®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpueBble HacagHble: Cepua AP

FUAC

YACTb
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AvameTp kopnyca
cpesbi

&

—=

D
s OcHoBHble pa3mepbl KoprycoB ¢pes
=
=3 Pazmepbl, MM Tvn Mpumenseman
Elé. SETEEREILE 4 D d H a, @° cCoeavMHeHus Ppexylas nnacrmHa
-]
§,: FUAC-50N22-R3AP18 3 50 22 40 16 1,4 A
)
® = FUAC-50N22-R4AP18 4 50 22 40 16 1,4 A
[
= § FUAC-63N22-R4AP18 4 63 22 40 16 1,25 A
o
B FUAC-63N22-R5AP18 5 63 22 40 16 1,25 A
FUAC-80N27-R4AP18 4 80 27 50 16 1 A
APKT-1806.. R
FUAC-80N27-R6AP18 6 80 27 50 16 1 A
FUAC-100N32-R5AP18 5 100 32 50 16 0,9 A
FUAC-100N32-R8AP18 8 100 32 50 16 0,9 A
E g FUAC-125N40-R6AP18 6 125 40 63 16 0,8 A
=r
§ g FUAC-125N40-R10AP18 10 125 40 63 16 0,8 A
o
E_g_ * Tunbl coeanHeHuit - cTp. 257
S E
==
OcCHOBHble KOMMNeKTyrLwne
BMHT NpyMXMMHOMN Knrou CMa3ska ansi BUHTOB

c*

@50 - 125

SM5x12-T

K20IP-T (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl KoHUeBbIe: Cepusa AP

FUAC

(=] ]

0O603HaueHue

OcCHoBHblE pa3Mepbl KOpMycoB pes

Pasmepbl, MM

Tvn

NMpuMmeHnsemasn

v 4 D d L |_1 ap e° XBOCTOBMKa pexyllas niactuHa
FUAC-32W32-R3AP18 3 32 32 125 | 65 16 2,4 w
FUAC-32A32-R3AP18 3 32 32 125 | 65 16 2,4 A
FUAC-40W32-R3AP18 3 40 32 125 | 65 16 2,0 w
APKT-1806.. R
FUAC-40A32-R3AP18 3 40 32 125 | 65 16 2,0 A
FUAC-50W32-R4AP18 4 50 32 125 | 65 16 1,6 w
FUAC-50A32-R4AP18 4 50 32 125 | 65 16 1,6 A
YannHéHHasa cepus
Pasmepbl, MM Tun MpumeHsemas
0O603HaueHne z D d L L, - @°  XBOCTOBMKA PeXyLuas niacTuHa

FUAC-32W32-R3AP18-160 3 32 32 160 | 100 16 2,4 w
FUAC-32A32-R3AP18-160 3 32 32 160 | 100 16 24 A
FUAC-32A32-R3AP18-220 3 32 32 220 | 160 16 2,4 A
FUAC-40W32-R3AP18-160 3 40 32 160 | 100 16 2,0 w
FUAC-40A32-R3AP18-160 3 40 32 160 | 100 16 2,0 A APKT-1806.. R
FUAC-40A32-R3AP18-220 3 40 32 220 | 160 16 2,0 A
FUAC-50W32-R4AP18-160 4 50 32 160 | 100 16 1,6 W
FUAC-50A32-R4AP18-160 4 50 32 160 | 100 16 1,6 A
FUAC-50A32-R4AP18-220 4 50 32 220 | 160 16 1,6 A
OcCHOBHble KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB
AvameTp kopnyca
cdbpesbl @ % &
@32-50 SM5x12-T K20IP-T (Torx) Coposlip M128
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MnacTtuHbl gns
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus




®pe3epHbIt UHCTPYMEHT

®pe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepusi AP

FUAC @:90°
NS

YACTb
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®dpe3epHbii
WHCTPYMEHT

Pasmepbl, MM Npumensemasn
0O603HaueHue d, L H pexyuwas njiacrmHa

FUAC-32M16-R3AP18 3 32 M16 28 70 45 22 14 2,4
FUAC-40M16-R3AP18 3 40 M16 28 70 45 27 14 2,0

APKT-1806.. R

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OCHOBHble KOMMNeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
A IS - c*

©32-40 SM5x12-T K20IP-T (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT
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EE
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{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa g g
o
Mapka crnnasa Y
sl=|= s = Paauyc, ;2;/:::: flonaua, g)gm:.a 35
1 ’ -
O60o3HaueHme s/ 2z EEIE 5| X MM i MM/3y6 o es
o o < - o oM - o0 o o
[-% o o o o o o o 5 m
FlF|F| < |F|<|<|o|2|« r a, f, h
Monyuncrosas obpaboTka
APKT-180612R NM & | & 1,2 1,2-6,0 0,08-0,4 0,08-0,4
APKT-180620R NM & | & 2,0 2,1-6,0 0,08-0,4 0,08-0,4
APKT-180630R NM & | & 3,0 3,2-6,0 0,08-0,4 0,08-0,4 -
APKT-180640R NM & | & 4,0 4,1-6,0 0,08-0,4 0,08-0,4 =
=
23
23
3
88
o
<
YepHosas 06paboTka =i
APKT-180612R NM & | & 1,2 1,2-12,0 0,12-0,6 0,12-0,6 § =
APKT-180620R NM & | & 2,0 2,1-12,0 0,12-0,6 0,12-0,6 = §.
APKT-180630R NM & | & 3,0 3,2-12,0 0,12-0,6 0,12-0,6 £8
APKT-180640R NM & | & 4,0 4,1-12,0 0,12-0,6 0,12-0,6 e s

_M | Hepxaseowascran,____|O/O/O/@ /@ @ O | | |
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®pe3epHbIN UHCTPYMEHT

®pe3bl TOpUeBble HacagHble: Cepua RD
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OcHoBHble pa3Mepbl KOpMycoB (pes

Pa3amepbl, MM Tvn MNpumeHsemas

s
¥
=
=3
Efé DEOSHAHEHHE z D, d H a coefMHeHMs pexylias njaactuHa
A
g,g CUMS-50N22-R4RD12 4 50 38 22 40 6 6,4 A
E E_ CUMS-50N22-R5RD12 5 50 38 22 40 6 6,1 A
=
= ﬁ CUMS-63N22-R4RD12 4 63 51 22 40 6 5,0 A
3 CUMS-63N22-R6RD12 6 63 51 22 40 6 4,5 A
CUMS-80N27-R5RD12 5 80 68 27 50 6 4,0 A
RD..-12T3MO
CUMS-80N27-R7RD12 7 80 68 27 50 6 3,5 A
CUMS-100N32-R6RD12 6 100 88 32 50 6 2,4 A
CUMS-100N32-R9RD12 9 100 88 32 50 6 2,2 A
E g CUMS-125N40-R8RD12 8 125 113 40 63 6 1,8 A
=r
] g CUMS-125N40-R11RD12 11 125 113 40 63 6 1,4 A
£ia "
1-8- Tunbl COeANHEHNN - CTp. 257
X
i
OcCHOBHble KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
e &S e C®
@50-125 SM4x9-T K15IP-T (Torx) Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIt UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa RD

CUMS
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®dpe3epHbii
MHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

s
¥
Pa3smepbl, MM Tun MpumeHsieMas ué
0603HaueHne z D, d L L, g@° XBOCTOBMKa pexylias niacrmHa Et §_
]
CUMS-32W32-R3RD12 3 32 20 32 | 125 | 65 6 12 W g,g
CUMS-32A32-R3RD12 3 32 20 32 | 125 | 65 6 12 A E e
RD..-12T3MO c g
CUMS-40W32-R3RD12 4 40 28 32 | 125 | 65 6 9,3 W Co
CUMS-40A32-R3RD12 4 40 28 32 | 125 | 65 6 03 A 3
YannHéHHasa cepus
Pasmepbi, MM Tvn MpumMeHsieMas =i
0O603HaueHne D D, d L L, a, @° XBOCTOBMKA PpeXyulas njiacTmHa é g
T
CUMS-32W32-R3RD12-160 3 32 20 32 | 160 | 100 6 12 W §§
CUMS-32A32-R3RD12-160 3 32 20 32 | 160 | 100 6 12 A E =
CUMS-32A32-R3RD12-220 3 32 20 32 | 220 | 160 6 12 A
RD..-12T3MO
CUMS-40W32-R4RD12-160 4 40 28 32 | 160 | 100 6 9,3 W
CUMS-40A32-R4RD12-160 4 40 28 32 | 160 | 100 6 9,3 A
CUMS-40A32-R4RD12-220 4 40 28 32 | 220 | 160 6 9,3 A
OCHOBHbIE KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB
AvameTp kopnyca
cbpesbi @ % &
?32-40 SM4x9-T K15IP-T (Torx) Coposlip M128

WWW.KZTS.RU
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Ppe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepusa RD
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OcHoOBHble pa3Mepbl KOpNycoB pes

Pa3smepbl, MM

d, L 0°
CUMS-32M16-R3RD12 3 32 20 | M16 | 28 70 45 22 6 12
CUMS-40M16-R4RD12 4 40 28 | Mi6 | 28 70 45 27 6 9,3

0O603HaueHue

Npumensemasn
pexxywias niactuHa

RD..-12T3MO

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OCHOBHble KOMMNeKTyrLwne

AvameTp kopnyca
dpesbl @ W

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

c*

?32-40 SM4x9-T K15IP-T (Torx)

Coposlip M128

" METAJUJTOPEXXYLUWIA UHCTPYMEHT
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YepHoBas obpaboTka
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®pe3epHbIN UHCTPYMEHT

®pe3bl TOpUeBbIe HacagHble: Cepusa SP

FRBW @:75°

YACTb

2
I
o
w
(0]
w
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©

dH7
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IE %
£
a8 T
05 @
ez 75°
®
D
s OcHoBHble pasmepbl kKOpycoB dpes
=8 Pasmepbl, MM Tun NpuMensieman
E.;g CHELERETE coefMHeHMs Ppexyuias niacrTMHa
32 z ) d H a,
£2 FRBW-80N27-R5SP15 5 80 27 50 12
5 g FRBW-100N32-R6SP15 6 100 32 50 12
=
= ﬁ FRBW-125N40-R8SP15 8 125 40 63 12 B
3 FRBW-160N40-R10SP15 10 160 40 63 12 C SP..-1504..
FRBW-200N60-R12SP15 12 200 60 63 12 C
FRBW-250N60-R16SP15 16 250 60 63 12 C
FRBW-315N60-R20SP15 20 315 60 63 12 D
=%  Kopnyca ¢ppe3 B ieBOM WCMONMHEHUM
¥ =
gs Pasmepbi, MM Tun MpuMeHseMasn
= O6o3Hauenne coefMHeHMs1 pexxylias njaacrtuHa
H -g_ z D d H a,
o FRBW-80N27-L5SP15 5 80 27 50 12 B
FRBW-100N32-L6SP15 6 100 32 50 12
FRBW-125N40-L8SP15 8 125 40 63 12 B
FRBW-160N40-L10SP15 10 160 40 63 12 C SP..-1504..
FRBW-200N60-L12SP15 12 200 60 63 12 C
FRBW-250N60-L16SP15 16 250 60 63 12 C
FRBW-315N60-L20SP15 20 315 60 63 12 D
* Tunbl coeanHeHuit - cTp. 257
OCHOBHblE KOMMMEKTYOLMNE
Mprxum BuHT Knrou Moaknapgka BuHT Knrou
AwnameTp Kopnyca npwxuma noaknaaku
cpesbl / /
& &
@ 80 - 315 K-8.001 BK-8x8L KS4 SP15 M4x10 KS3

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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5 0
215,875 _ E'G
SPKN (EDR/L) SPGN HES
SPKN (EDR/L) l N #\ e
\\\‘ ”",’ 110 -
A A o 1476
315,875
T -
SPGN , ]
\ 11°7k
Q - Cknaackas npoayKums r ‘ > < 4,76 = li
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa f g
o
Mapka cnnasa Y
Pannyc, Iny6vHa Mopaua, TonwwmHa 0 5
= | == = | == pe3aHusi, /3y6 CTPYXKH, o
0603HaveHne | 2|8 /2|8 MM i MM/3y o &z
o o (=] o o < n m - m
- [} (0] o o -9 [w] o o o
I | I | I |F|F|F| o o8| <|< r a, f, h
YepHoBas obpaboTka
SPKN-1504 EDR & G| 3 - 1,0-5,0 0,15-0,3 0,14-0,28
SPKN-1504 EDL & G| - 1,0-5,0 0,15-0,3 0,14-0,28
SPGN-150408 5 RS 0,8 1,0-5,0 0,15-0,3 0,14-0,28
SPGN-150412 &3 & | G 1,2 1,4-6,0 0,18-0,32 0,17-0,3
SPGN-150416 & |G 1,6 2,0-8,0 0,18-0,35 | 0,17-0,33

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

_M | Hepxaseowaacran,__ || | @ /e @0 0/ 0 0 o

TexHunueckas
uHdpopmauus

H | 3akanéHHasi ctanb ® o

@ - OcHoBHOE NMpuMeHeHne
QO - Bo3MoxHOe npuMeHeHme

Mapku N N
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®pe3epHbIN UHCTPYMEHT

®dpesbl TOpUeBble HacagHble: Cepua TP

FRAW @:90°

®PE3EPHASA
YACTb

= =
31
[}
s
a5
Qa5
m
3]
o1
exs

s OCHOBHble pa3mephbl KOpnycoB ¢pe3
x g D Pa3smepbl, MM Tvn MpumeHnsemasn
;\% 4 D d H a, coeAuMHeHua peXxyulas niactuHa
£2 FRAW-80N27-R5TP22 5 80 27 50 19
E §_ FRAW-100N32-R6TP22 6 100 32 50 19
= ﬁ FRAW-125N40-R8TP22 8 125 40 63 19 B
g FRAW-160N40-R10TP22 10 160 40 63 19 C TP.-2204..
FRAW-200N60-R12TP22 12 200 60 63 19 C
FRAW-250N60-R16TP22 16 250 60 63 19 C
FRAW-315N60-R20TP22 20 315 60 63 19 D
=%  Kopnyca ¢ppe3 B ieBOM WCMONMHEHUM
g g R s Tun MpuMeHsiemMasn
E_g_ 4 D d H a,, coeAuMHeHua peXxyulaa niacTtuHa
o FRAW-80N27-L5TP22 5 80 27 50 19 B
FRAW-100N32-L6TP22 6 100 32 50 19
FRAW-125N40-L8TP22 8 125 40 63 19 B
FRAW-160N40-L10TP22 10 160 40 63 19 C TP.-2204..
FRAW-200N60-L12TP22 12 200 60 63 19 C
FRAW-250N60-L16TP22 16 250 60 63 19 C
FRAW-315N60-L20TP22 20 315 60 63 19 D
* Tunbl coeanHeHuit - cTp. 257
OCHOBHbIE KOMMMEKTYOLLME
AvamMeTp kopnyca LS T ﬂpamluTMa Kos nonmca rlon%rglku Kntos
L=y
dpesbl @ @ / & /
© 80 - 315 K-8.001 BK-8x8L KS4 TP22 M3x10 KS2,5
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TPGR (PZE TPKN E-"
( ) TPGR (PZE) @12,7 - a 5
\ m<
wI
[
<\ ‘ :
117 =
b [ 478
TPGR (PZER/L) TPGN
TPGR (PZER/L) @12,7 —
A ‘ 11"7L
& - Crnapckas npoayKums A > - 4,76 = 'E
{5} - VI3roToB/eHIe nocnie cornacosannsi oGbéMa é g
Qo
Mapka cnnasa Y
Pannyc, Iny6vHa Mopaua, TonwwmHa 0 5
| = = = | == pe3aHus, /3y6 CTPYXKH, Qx
O603Ha4eHune | 2|8 /2|8 MM i MM/3y o &z
288/ 8 2 f 8 gzt
I | I | I |F|F|F| o o8| <|< r a, f, h
Monyuncrosas obpaboTka
TPGR-2204 PZE-MM & SRS - 1,0-5,0 0,12-0,2 0,12-0,2
TPGR-2204 PZER-MM G CRRS - 1,0-5,0 0,12-0,2 0,12-0,2 -
TPGR-2204 PZEL-MM & & | &y - 1,0-5,0 0,12-0,2 0,12-0,2 =
=
3%
23
=3
=1
[}
Q
-2
YepHosas 0bpaboTka =i
TPKN-2204 PDR & & & - o8
TPKN-2204 PDL & ) & - = §-
TPKN-2204 PPN S ) & - £
i
TPGN-220400 & CEECHES 0,2 0,3-2,5 0,1-0,2 0,1-0,2
TPGN-220404 & SRR 0,4 0,5-3,0 0,1-0,2 0,1-0,2
TPGN-220408 & S ARSRES 0,8 1,0-5,0 0,15-0,3 | 0,15-0,3
TPGN-220412 9 ARG 1,2 1,5-6,0 0,15-0,3 | 0,15-0,3
TPGN-220416 9 SERCRRS 1,6 2,0-7,0 0,15-0,3 | 0,15-0,3

_M | Hepxaseowascran,___ || | (@ /e 6 0/ 0 0 o
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®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpUeBble HacagHble: Cepusa LN

FRBT

YACTb

2
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w
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w
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©

®dpe3epHbiA
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

Pa3mepbl, MM Tun MpumMeHsiemas

O6o03HaueHue 2 D D, H d a, COeAvHeHms pexywas nnactuHa

FRBT-125N40-R8LN19 8 125 135 63 40 13,5 B
FRBT-160N40-R10LN19 10 160 170 63 40 13,5
FRBT-200N60-R12LN19 12 200 210 63 60 13,5
FRBT-250N60-R14LN19 14 250 260 63 60 13,5
FRBT-315N60-R18LN19 18 315 330 63 60 13,5
FRBT-400N60-R22LN19 22 400 420 63 60 13,5

LN..-1919..

MnacTuHbl gnsa
cpesepHoit 06paboTkn

S|l oo|o

Kopnyca cpes B ieBOM UCNOMNHEHUM

35 O6o3Hauenme oL Tun Mpumensiemas
3 D, H ] coeAuHEeHUsl pexyLias naacTuHa
g §. FRBT-125N40-L8LN19 8 125 135 63 40 13,5 B
% ‘g‘ FRBT-160N40-L10LN19 10 160 170 63 40 13,5 C
= FRBT-200N60-L12LN19 12 200 210 63 60 13,5 C LN.-1919
FRBT-250N60-L14LN19 14 250 260 63 60 13,5 C
FRBT-315N60-L18LN19 18 315 330 63 60 13,5 D
FRBT-400N60-L22LN19 22 400 420 63 60 13,5 D
* Tunbl coeanHeHuit - cTp. 257
OcCHOBHble KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
cdbpesbl @ W &
@ 125 - 400 SM5x16-T K20IP-T (Torx) Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpueBble HacagHble: Cepusa LN

FRDT

I
\
)
D
D,
OcHoBHbIe pa3Mepbl KoprycoB ¢pes
O6o3HaueHNE Pasmepbl, MM Tun MNpuMeHsiemas
Z D D, H d a, coeAMHeHMsa pexXxyulas niactuHa

FRDT-125N40-R8LN19 8 125 150 63 40 10 B
FRDT-160N40-R10LN19 10 160 190 63 40 10 €
FRDT-200N60-R12LN19 12 200 240 63 60 10 C
FRDT-250N60-R14LN19 14 250 290 63 60 10 C tN.-1919..
FRDT-315N60-R18LN19 18 315 360 63 60 10 D
FRDT-400N60-R22LN19 22 400 450 63 60 10 D

Kopnyca cpes B ieBOM UCNOMNHEHUM

NMpumensemasn

LN..-1919..

Pasmepbl, MM Tun
I D, ] CoefMHEeH!s Ppexyuas niacTuHa
FRDT-125N40-L8LN19 8 125 150 63 40 10 B
FRDT-160N40-L10LN19 10 160 190 63 40 10 C
FRDT-200N60-L12LN19 12 200 240 63 60 10 C
FRDT-250N60-L14LN19 14 250 290 63 60 10 (€
FRDT-315N60-L18LN19 18 315 360 63 60 10 D
FRDT-400N60-L22LN19 22 400 450 63 60 10 D

* Tunbl coeanHeHuit - cTp. 257

OCHOBHble KOMMNeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
e &S e C®
@ 125 - 400 SM5x16-T K20IP-T (Torx) Coposlip M128
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®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpueBble HacagHble: Cepusa LN

FRET

YACTb

2
I
o
w
(0]
w
o.
©

®dpe3epHbiA
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

=
E“E’ O6osHaueHHe Pasmepbl, MM Tun MNpuMeHsiemas
g 8 D, H ; coeAvHeHns pexyulas niacTMHa
§:§ FRET-125N40-R8LN19 8 125 135 63 40 11,5
E g FRET-160N40-R10LN19 10 160 184 63 40 11,5 C
= § FRET-200N60-R12LN19 12 200 220 63 60 11,5 C IN.-1919
g FRET-250N60-R14LN19 14 250 270 63 60 11,5 C h h
FRET-315N60-R18LN19 18 315 340 63 60 11,5 D
FRET-400N60-R22LN19 22 400 430 63 60 11,5 D

Kopnyca cpes B ieBOM UCNOMNHEHUM

Pasmepbl, MM Tun MNpumMeHsemas

= &
o= O6osHauenne D H ) coeAMHEHMs pexyLiasi n1acTMHa
O/ L
7]
2 §. FRET-125N40-L8LN19 8 125 135 63 40 11,5 B
%‘g‘ FRET-160N40-L10LN19 10 160 184 63 40 11,5 C
= FRET-200N60-L12LN19 12 200 220 63 60 11,5 C LN.-1919
FRET-250N60-L14LN19 14 250 270 63 60 11,5 C h h
FRET-315N60-L18LN19 18 315 340 63 60 11,5 D
FRET-400N60-L22LN19 22 400 430 63 60 11,5 D
* Tunbl coeanHeHuit - cTp. 257
OcHoBHble KOMMNeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB
AvameTp kopnyca
i &S e CF
@ 125 - 400 SM5x16-T K20IP-T (Torx) Coposlip M128
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®pe3epHbIN UHCTPYMEHT

®dpes3bl TOpueBble HacagHble: Cepusa LN

FRHT

OcHoBHble pa3Mepbl KOpMycoB (pes

0O603HaueHune

Pa3smepbl, MM

Tvin

coeAMHeHMs pexxyllasl n1acTuHa

NMpuMmeHnsemasn

LN..-1919..

z D D, H d a,
FRHT-125N40-R8LN19 8 125 125 63 40 13,5 B
FRHT-160N40-R10LN19 10 160 160 63 40 13,5 C
FRHT-200N60-R12LN19 12 200 200 63 60 13,5 C
FRHT-250N60-R14LN19 14 250 250 63 60 13,5 ©
FRHT-315N60-R18LN19 18 315 315 63 60 13,5 D
FRHT-400N60-R22LN19 22 400 400 63 60 13,5 D

Kopnyca cpes B ieBOM UCNOMNHEHUM

0603HaueHune

Pasmepbl, MM

D,

Tvn

coeAuHeHus pexyllana njlactTuHa

NMpumensemasn

FRHT-125N40-L8LN19 8 125 125 63 40 13,5 B
FRHT-160N40-L10LN19 10 160 160 63 40 13,5 C
FRHT-200N60-L12LN19 12 200 200 63 60 13,5 C LN.-1919.
FRHT-250N60-L14LN19 14 250 250 63 60 13,5 C
FRHT-315N60-L18LN19 18 315 315 63 60 13,5 D
FRHT-400N60-L22LN19 22 400 400 63 60 13,5 D

* Tunbl coeanHeHuit - cTp. 257

OcCHOBHble KOMMNeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB

AvameTp kopnyca
cpesbl

&

S

c*

@ 125 - 400

SM5x16-T

K20IP-T (Torx)

Coposlip M128

WWW.KZTS.RU
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YACTb
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Mapka cnnasa Fy6uHa

pesaHus,
MM

Mogaya,
MM/3y6

A
31
[}
s
a5
Qa5
[u]
95
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es

0603HayeHne

TP20AM
TP25AM
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AP10TT
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0
AP10XM
BP35XM

1
A30
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r a,

Monyuncrosas obpaboTka

LNMX-191920 PM

©
el

2,0-13,5 0,15-0,25

MnacTuHbl gnsa
cpesepHoit 06paboTkn

YepHoBas 06paboTka

LNMX-191940 SP G| @8 4,0 4,0-13,5 0,2-0,5

TexHunueckas
uHdpopmauus
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CMIN ansa dpesepHon 06paboTku

Cuctema 0603HauYeHMst CMEHHBIX MHOMOrpaHHbIX NAACTUH phk:
HNUA, PN..A, PN..M 220
RN..A 221
RNGN, SNUN 222
SN..N (ANN), SN..N (EN) 223
SDCW (EN), SDCW (ADTN) 224
SDET (AETN-5.5), SDET (AETN) 225
SDET, SEHW (AFTN) 226
SEHT (AFTN-5.5), SEHT (AFTN) 227
SEKN (FEER/L), SFKN (EFR) 228
SE..N, SFGN 229
SPCW (APTN), SPCW (EDSR) 230
SPCW (SN), SPMT, SNGX 231
SP..N (EDR, EDL) 232
SP..N , 233
TPCW, TPMW A\ 234
TPN (PPN, PDR, PDL) 235

TPGN, TN..N

- ZDCW, ZPCW




MnacTuHbl Ans hpesepHon 06paboTkum

Cucrema o6o3HaueHums no ISO CMeHHbIX MHOIMorpaHHbIX MNJ1IACTUH ANs

YACTb

2
I
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w
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w
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©

®dpe3epHbii
WHCTPYMEHT

2 3amwiiyron 4 mRn
D E A F N R
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TexHunueckas
uHdopmauyma

3 Knacc gonycka
7S . A
mam [ONS B AN - ()
< d o <9, . d
O6o3HayeHne fonyck
m (+) s (%) d (%)

A 0,005 0,025 0,025
B 0,005 0,025 0,013
C 0,013 0,025 0,025
H 0,013 0,025 0,013
E 0,025 0,025 0,025
G 0,025 0,130 0,025
J 0,005 0,025 0,05 + 0,13
K 0,013 0,025 0,05 + 0,13
L 0,025 0,025 0,05 + 0,13
M 0,08 =+ 0,18 0,130 0,05 + 0,13
N 0,08 =+ 0,18 0,025 0,05 + 0,13
U 0,05 + 0,38 0,130 0,08 + 0,25
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MnacTuHbl Ans hpesepHon 06paboTkum

¢ppe3epHOM 06paboTkMn

E.ﬂ
15
M
HES
(-9
e

®dpe3epHbii
WHCTPYMEHT

NnameTp $opma nnacTiHel O603HaueHNe S (Mm)
BIYCAHHON S C D Vv T w P H R
OKPYXXHOCTU » 01 1,59
Sw 0|02\ A B (@@@] =
T 1,98 s
3,97 06 5
5,56 08 09 02 2,38 Eg
6,35 06 07 11 11 04 =i
03 3,18 25
9,525 09 09 11 16 16 06 09 S
10,0 10 3 3,97 E 2
12,0 12 5 5
12,7 12 12 15 22 08 12 04 4,76 E
15,875 15 16 27 1" 09 15 3y A <
16,0 16 o ( a 05 556
19,05 19 19 33 13 11 19 06 6.35
20,0 20
22,225 16 12 22 07 7,94
25,4 25 25 25 |
9,52
31,75 31 { » 09 =z
32,0 32 ¥
381 38 12 12,7 S §
L
zO
7 BepumHa 8 PopMa pexyLLen KpOMKM 5'2‘
(=
Paguyc npu BeplimnHe 3aumncTHas acka Yron Ha dacke Kpyrnble nnacTuHbl
r A A-A d
- Ocrtpas
; &‘Pr
Oln,
A
— E OkpyrnéxHas
OB6o3HaueH1e r (mm) O603Ha4eHe @r (rpan.) O60o3HaueHne COln (rpag.) OBosHaueHre d
02 0,2 A 45° A 3° 00 AloiM
04 0,4 D 60° B 5° MO MM .
08 0,8 E 75° c 7° U T > C ynpouHsioLLen
12 1,2 F 85° D 15° hackon
16 1,6 P 90° E 20°
24 24 F % C ynpouHsitoLLei
32 3.2 G 35 M
N 0° @ chackor n
P v OKpYrneHnem
HanpaBneHve pesaHusi 10 Ocobble 0603HaYeHMs.
R AN L / N - Tun cTpysKornoma
- . - Oco6ble 0603Ha4eHMs Npon3BoaUTENs

WWW.KZTS.RU




MnactuHbl ans dpesepHon 06paboTkm

120° r
Paamepbl ,/7
NNacTUHbI L S d d1 [
0904 9,1 476 | 15875 | 635 / |
1104 1 4,76 19,05 7,93 /\ -
©
1106 11 6,35 19,05 7,93 k/
1206 12,8 6,35 22,225 7,93 1
<L, - S e
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35
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g S S N IS
ob HayeHu == == = == ==
S5 | dopua | COoRverve HE HE 3 23 22 |
e IS0 |=18|g|E|F 218§ I 2gl | |8§F 5™
I T|I|F|F o |~ | m << 0 -~ <
HNUA-090408 00 +| + + |+ |+ + |+ + |+ |+ 0,8
HNUA-110412 + @+ |+ |+ + |+ |+ + |+ + |+ |+ 1,2
. HNUA-110612 + ]+ + |+ |+ + |+ + |+ |+ 1,2
- » R HNUA-120612 + [+ [+ |+ + |+ |+ + |+ + |+ |+ 1,2
s - 4
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=3
ge
39
2o
S
62
Ea
(]
=3 PN..A, PN..M
<
Pa3wmepsbl
nnacTuHbl L s d d1
1104 11,5 4,76 15,875 6,35 N Y
1304 13,8 4,76 19,05 7,93 \\
1306 13,8 6,35 19,05 7,93 J ©
G 1606 16,1 6,35 22,225 7,93 ) i
g2 -
g8 - -2
T8 -
20
I
XS
oI
==
_ M _ H
== == = == ==
®opma O603HaveHue HE Z2 L 2= 3|2 r
S AN 288 F 28| | |88 |F EE | ™
I T T\ F o~ - m o < < o -~ < <
PNEA-110408 (@|+ |@®|+|@ o+ O e @ + |+ +
PNEA-110416 o+ @ + + + |+ |+ + |+ + |+ |+ +
PNEA-130412 ++ |+ |+ ++ |+ + |+ + |+ |+
PNEA-130420 + |+ + + + + |+ + +
PNEA-130612 + |+ |+ |+ |+ + |+ |+ + |+ + |+ |+
PNEA-130620 + |+ + + + + |+ + +
. PNMA-110408 |@|+ |@|+ |+ [ J + @ + @ +|+ +|+| 08
- PNMA-130412 | +|+|+|+ + ++]+ +|+ |+ 1,2
| PNMA-130612 + |+ |+ |+ |+ + + + |+ + + 1,2
-— PNMA-160612 + |+ + + + + |+ + + 1,2
PNUA-110408 o+ 0 0o @ +|+ [ JLJ [ J + 0,8
PNUA-130412 + |+ ]+ + + + |+ + + 1,2
PNUA-130612 + |+ + + + + |+ + + 12
PNUA-160612 + |+ + + + + |+ + + 1,2
+ - WaroToBneHne nocne cornacoBaHus o6béma
@ - Hanuuve Ha cknane M"apKVI
TBEPABIX ﬁ
cnnasos Ve




MnactuHbl ans dpesepHon 06paboTkm

T v RN s T e
dopua 0603|HaquV|e S 2|2 z HE = r
SO olo|o|R|S w QS 0| S oo w QS 28 MM
TR REE IS 3| @ < o =
PNMM-110408 @+ @ + + @ +|+ o + @ +|+ + |+ 0,8
PNMM-110416 + |+ |+ |+ |+ + |+ |+ + |+ + |+ |+ + |+ 1,6
PNMM-130412 + |+ |+ |+ |+ + |+ |+ + |+ +| +| + 1,2
PNMM-130420 + |+ + + + + |+ + + 2,0
PNMM-130612 |+ [+ + +|+ |+ + |+ +|+|+ 1.2
PNMM-130620 + |+ + + + + |+ + + 2,0
PNMM-160612 + |+ + + + + |+ + + 1,2
>§ IEIE)
PNUM-110408  |@ @ |@] + |+ DEE o+ DEE 0.8 %%
PNUM-110416 (@@ @+ + o +|+ o+ o +|+ + 16 85
PNUM-130412 @ + |+ |+ |+ + + + |+ + |+ |+ 1,2 en'E
PNUM-130420 + |+ + + + + |+ + + 2,0
PNUM-130612 (@ |+ |@ | +|+ @ + |+ o + @ + |+ 1,2
PNUM-130620 + @ + + + + |+ + + 2,0
PNUM-160612 e+ 0 + [ ] + [ I [ J + 1,2
2
=3
15
)
RN..A
Pasmepbl E%
nnacmzu d d1 S Eg
1204 12,7 5,16 4,76 Y g
1504 15,875 6,35 4,76 S
1506 15,875 6,35 6,35 i
1906 19,05 6,35 6,35
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So
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I v s
®opma 0603|Haqume 2z 2z E 3k 22 r
SO olo|ol|R|T w QS 0| S ol w S| S 28 MM
TIT2REE S M <2 S EdE:
RNGA-150400 )+ |+ [+ + +|+ |+ + |+ +|+ |+ + |+ -
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MnactuHbl ans dpesepHon 06paboTkm
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MnactuHbl ans dpesepHon 06paboTkm
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TexHn4yeckas MHgopMaums

KoampoBka Mapku TBEpAOro cruiaBa

AP 10 AM

1 Tvn OCHOBBI
Tun A | OcoGomenko3epHucTolii cnnae BK (WC+Co)
Tun B | CpenHesepHucTbiit cnnas BK (WC+Co)
Tun H | NerupoBaHHbIi cpeaHesepHucThin cnnas TK (WC+Co+TiC)
Tun T | NervpoBaHHkbiin cnnae TTK (WC+Co+TiC+(TaC, NbC))

MeTof HaHeCeHUst UBHOCOCTOMKOIO NOKPbITUS

C MokpbiTve metogom CVD.
P MokpbiTe metogom PVD.
3 O6nactb npumeHeHus no ISO
01-10 | ToHkas yncToBasi o6paboTka
10-20 | Yucrosas o6paboTka
20-30 | MonyuncToBas obpaboTka
30-40 | YepHoBas obpaboTka
40-50 Tsokénasa YepHoBasi obpaboTtka
AM | MNokpbiTe Ha ocHoBe AITIN ana TSHKENbIX yCnoBuii 06paboTKy.
g TT YHuBepcanbHoe nokpbiTve Ha ocHoe TiAIN ¢ wnpokon
o 061acTblo MPUMEHEHMS.
XM | XpomMcogepxkalliee nokpbiTe ans 06paboTku xaponpoyHbIX MaTep1asos.
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TexHn4yeckas MHgopMaums

OnucaHue MapoK CnJiaBoOB U UX NPpUMEHEHUE

C nokpbiTnem PVD

O6nacTtb
npUMeHeHus

o
a1
—
o
N
o

20)25(30|35]40

45

AP10AM

AITIN
MynbeTucnoi

MenIKO3EPHUCTbIV CM/aB Anst YACTOBOIO
(bpe3epoBaHs YyryHOB, KOPPO3MOHHO-CTOMKMX
CTanel, aponpo4HbIX Cr1aBoB, TUTAHOBbIX CMJABOB,
MaTep1asnoB MoBbIWEHHON TBEPAOCTY.

AP10TT

—— TiN
— TIAIN

VI3HOCOCTOWKMIA CNaB C MENKO3EPHUCTOW OCHOBOM AJist (™ ]
(bpe3epoBaHmns HepXKaBeloLLE CTanm 1 YyryHa.
YcnoBHoe npyvMeHeHWe No MaTepuasiaM MoBbILLEHHOM
TBEPAOCTW. XOpoLLUee CONpPOTUBIIEHNE UCTUPAHWIO.

AP10XM

nACRo

M3HOCOCTOWKUIA CNNaB ¢ MENKO3EPHUCTOW OCHOBOM.
[Ans bpe3epoBaHus )aponpouyblX ¥ TUTAHOBbIX
cnnasoB. CreumanbHoe NOKpbITUE XOPOLLO
COMPOTUBIISIETCS M3HOCY W NEPErPEBAHUIO PEXYLLEN
KPOMKM.

AP30AM

AITIN
MynbTucnoit

.

MenKO3epHUCTbIN CraB C NMPOYHON OCHOBOW 4SSt
Mosy4MCTOBOrO U YEPHOBOrO (hpe3epoBaHust
HepykaBetoLLMX CTasel, KaponpoyHbIX CraBoB,
TUTAHOBbIX Cr/IABOB.

AP30TT

—— TiN
— TIAIN

VI3HOCOCTOWKMIA CNaB C MENKO3EePHUCTOW OCHOBOM AJist
YepHOBOrO (hpe3epoBaHns HepaBeroLel cTanm

W YyryHa, B TOM YMCIIE U C yAAPHBIMU Harpy3kamu.
YCroBHOe NpyvMeHeHWe No MaTepuasiaM MoBbILLEHHOM
TBEPAOCTU.

TP20AM

AITiN
MynbTucnon

_k

VI3HOCOCTOWKMIN CpeAHE3EPHUCTbIV CnniaB C
NIErMpoBaHHON OCHOBOW W MPaANEHTHOMN CTPYKTYPOA.
MepBbli1 BLIGOP AN NErkoro dpesepoBaHms
MaTepuanos rpynnbi P.

TP20TT

—— TiN
— TIAIN

M3HOCOCTOMKMNIA CPEAHE3EPHUCTLIN CrniaB C
JIerMpoBaHHOW OCHOBOW W MPAaAMEHTHOMN CTPYKTYPOWA.
[ns dpe3epoBaHus HepXKaBeoLLEel CTanm
MapTEHCUTHOrO M PEepPPUTHOrO KIACCOB.

TP25AM

AITiN
MynbTucnon

VI3HOCOCTOWKMIA CPeAHE3EPHUCTBIN CMNaB C
MOBbILLEHHOW CTOMKOCTbLIO K LUMKNNYECKNUM Harpyskam
1 MeperpeBy pexyLLen KPOMKM.

TP40AM

AITiN
MynbTucnon

/]

M3HOCOCTOVKMIA CPeAHE3EPHUCTBIN CrNaB C
NEermMpoBaHHON OCHOBOW.
MepBbiii BHIGOP AN TSHKENOro dhpesepoBaHus.

BP35AM

—— AITIN
MyneTucnon

CpeaHesepHUCTLIV cnnas rpynnbl BK, ans
(bpe3epoBaHus YyryHa, HepxxaBetoLein cTanm,
XapornpouyHbIX CrfiaBoB, TUTaHa U ero CriasoB..
MpuMeHseTca Ans NNacTuH U3rotosneHHbIx no MOCT.

BP35XM

nACRo

YHUBEPCaNbHbI CPeAHESEPHUCTLIN Criias rpynnsl BK ™
[N YEPHOBOTO (DpPE3epoBaHNS YyryHOB U
YaponpoYHKX CMIaBoB Ha ocHoBe Ti.




TexHn4yeckas MHgopMaums
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wI
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be3 nokpbiTUA
Cnnae O6nactb
OnucaHue npumeHeHus
HaumeHosaHue Bud nokpbimusi 05|10|15(20(25]30|35(40|45
Ocobomernko3epHucmbIl
(BK) o .
Cnnas Ans YMCTOBOM W NOJSYYUCTOBOM 06paboTkm
A1 0 LIBETHbIX METasI/IOB N UX CMN1aBOB, HEMETANTINYECKNX
]
MaTepvanos. e
2 I
[}
=
25
OcobomerikosepHUCMbIL g E‘
(BK) 8- T
CnnaBs Ansa YepHOBOW U MOJTyYUCTOBON 06paboTKK =
A30 LiBETHbIX METANNOB U WX CrIaBOB. ]
CpedHe3epHuUcmMbIL o
(BK) CoBpeMeHHbIi aHanor cnnasa BK8. =
Cnnas ans 4epHOBOro pe3epoBaHuUs YyryHa, LBETHbIX _ =
B35 METas/IoB U UX CrIaBoB, HEMETA/NIMYECKUX x
MaTepuarnoB, HEPXKaBEIOLLMX CTasel, dKapornpoyHbIX ‘ ‘ xS
CMNaBoB, B TOM YWC/IE CMNIABOB TUTaHa. ] 28
390
°
I £
CpedHe3epHucmebili . E :g
CoBpeMeHHbIM aHanor crinasa T15K6. = E.
Cnnas Ans Nony4ynucToBOro M YACTOBOMO (ppe3epoBaHust E @
H10 CM/IOWHBIX MOBEPXHOCTEN YrNIEPOANCTLIX U g
JIETVPOBaHHbIX CTaneil. &
CpedHe3epHuUcmbIl I
TK) .
(TK) CoBpeMeHHbIN aHasor cnnasa T14K8.
H20 Cnnas ans YepHOBOrO W MOTyYNCTOBOrO ppe3epoBaHms
YrNepoanCTbIX U IErMPOBaHHbIX CTaseid.
® &
H
Om
; - gz
Cpea”e?%%*'ucmb’“ CoBpeMeHHbIit aHasnor cnnasa T5K10. £9
CnnaB Ans YepHOBOrO U (hpe3epoBaHns YrnepoancTbiX 5'2‘
H30 1 NETVPOBAHHbIX CTasel, NPerMyLLECTBEHHO B BUAE =
MOKOBOK, LUTAMMOBOK ¥ OT/IMBOK MO KOPKE ¥ OKasmHe.
Xopowasi yaapHasi CTOMKOCTb.

WWW.KZTS.RU




TexHn4yeckas MHgopMaums

PexkomMeHAauUMmM no BbiI6Opy CKOpOCTEN pe3aHus
(Vc, Mm/Mun) ana dppesepHom 06paboTkmn

Mpynna TeépaocTb Mapka cnnaBa
o M?Tipgiﬂ Mo H1I0 | H20 [ H30 | TP20AM | TP25AM | TP40AM
ISO 3aroto Epm(:%gmo [nana3oH noaau, f, (MM/3y6)
0,08-0,25 0,1-0,6 0,1-0,8 0,1-0,3 0,1-0,4 0,1-0,4
YrnepogucTas ctasnb
=B C=0,1-0,55% 125-150 240-120 200-100 120-60 260-150 260-100 200-80
ig C=0,55-0,8% 150-180 180-100 120-50 60-30 210-120 210-100 165-50
g E TlervpoBaHHasi cTasnb 180-350 160-80 130-50 70-20 180-60 180-80 130-30
8'§ Beicokoneruposakasi u | g4 350 | 150-70 120-50 70-20 180-60 180-60 115-30
WHCTpyMeHTarbHas cTanb
CrasnbHoe NuTbé 180-225 130-30 100-40 60-20 150-50 150-50 110-30
0,1-0,2 0,1-0,4
HepxagetoLas crtarnb
E 7 | ®epputHas/mapteHcuTHas | 200-240 200-60 150-40
Eg M 8 TennocTowikas 330 95-60 80-40
=2 s 9 AycTeHuTHas 180
g:é 10 AyCTeHUTHas, nMTbeBas 300
=5 YyryH
= E;;I Cepbliii heppuTHOro Kracca 180
= CepblIi NepAUTHOro kracca 260
BbicokonpoyHsbiin
deppuTHOro knacca 160
noprutTHoro khacea 250
KoBkuit 4yryH 130-230
g g AnOMUHVEBBIE CMNaBbl
= S. Hedopmrpyemble 60-100
£5 NuTeitHble 75-90
s E CunymuHbl Si> 8% 130
Mepab 1 cnnasbl Ha €& ocHoBe
- JlaTyHb 110
- BpoHza 90
0,08-0,15 0,08-0,12
TuTaHoBbIe cnnasbl
TexHuyecku umcTbii TuTaH | 400MMa*
CnnaBbl anbta+beTa 1050MIMa*
YaponpouHble cnnasbl
- Ha ocHoBe Fe 200-280 40-30 40-30
- Ha ocHoBe Niu Co 250-320 40-10 40-10
TBEpAble MaTepuarnbl
H 26 3akanéHHas ctanb 45-55HRC**
27 OT6enéHHbIN YyryH 400

* - Mpeaen NpoYHOCTU NpU pacTsxkeHnn MMa=H/MM®
** - HRC: TBEpAOCTb NO pOKBENNy
| YkazaHHble npeaenbl CKOpocTen aBNATCA 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM



TexHn4yeckas MHgopMaums

Mapka cnnasa
TP20TT | AP10AM | AP10TT | AP10XM | AP30AM | AP30TT | BP35AM | BP35XM A10 A30 B35
[nanasoH noaay, f, (MM/3y6)
s =
)qu)
s
s
Qa
=
a3
=
0,1-0,3 0,05-0,3 0,1-0,2 | 0,1-0,2 0,1-0,2
7| 200-60 E
8| 90-60 90-40 58
9| 120-40 150-50 110-30 75-25 75-25 5§
10| 120-30 10020 | 60-30 50-25 2o
0,05-0,3 01-06 | 0104 | 01-0,6 0.1-04 52
85
(1)
150-70 120-50 80-40 120-50 70-30 = 3
140-70 90-40 65-35 90-40 55-25 &
100-40 75-40 100-40 65-30
90-40 65-35 90-40 55-25
190-100 150-70 | 125-70 | 150-70 110-60
0,1-02 | 0,1-0,3 EE
X
gﬂl
670-500 | 500-300 I8
670-500 | 500-300 E5
270-230 | 230-180 g
300-250 | 250-200
300-250 | 250-200
0,08-0,15 0,1-0,25 | 0,08-0,12 | 0,1-02 | 0,102
130-95 110-40 110-95 95-80 90-50
60-40 60-20 50-40 40-30 40-20
40-35 30-15 30-20
40-10 30-15 20-10
0,05-0,1 0,05-0,1 | 0,1-0,15
26 15-10 15-10 15-10
27 2515 2515 2515

ycnoBui 06paboTtkun n Tpebyemon crovikoctn CMI



TexHn4yeckas MHgopMaums

-1 OcHOBHbIe 3/1EMEHTbI 1 YIJibl (ppes, onpeaeneHms
I
&G
Q3
[-%
e
Hapy>Hbin anameTp dpesbl
Hapy>HbIli anameTp PaananbHbiii
nybuHa u WwnpuHa nuupbl "
LUINOHOYHOrO Nasa — cTyniu nepeaHmii yron (7;)
OnameTp
Nnocazilo4HOro
. oTBepcTUs
33
=
%E Y e
gs FNaBHbI
es \ 3aHUW yron (o)
OceBoi [naBHbIN
nepeaHui yron yron B nnaHe (p)

(7o)

Yron HaknoHa
PEXYLLEN KPOMKU

(%)

MnacTuHbl gnsa
cpesepHoit 06paboTkn

BcnomoratensbHas pexyuas KpOMKé‘“ <_ I'naBHas pexyLlas KpoMka

3aumncTHas dacka

FnaBHbIA yros B nnaHe (p) - yron Mexay obpabaTbiBaeMoN MOBEPXHOCTHbIO M FNTABHOM PeXyLLen
KPOMKOM, BE/TMYMHA KOTOPOro BNIUSIET Ha TOJILLMHY CPE3AaEMOrO C/1081.

TexHunueckas
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FnaBHbI 3agHUIA YION (o) - YTON MEXAY TMHWEN, NPOXOAsLIEN KacaTeNbHO UM COBMAAIOLLEN C 3aHEN
NOBEPXHOCTbIO 3y6a M MNOCKOCTHIO, NEPNEHANKYNAPHON OCK (hPE3bI.

FnaBHas pexxywias KpoOMKa - NIHWS, NeXallas B MI0CKOCTU pe3aHusi, 06pasyeTcs NyTéM nepeceyeHms
nepeaHel v rnaBHO 3aIHEN NOBEPXHOCTEN.

BcnoMorarenbHas pexkyliasi KPOMKa - JIMHUS NepeceyeHmnst NnepeaHen 1 BCroMoraTesibHOM 3aAHen
NMOBEPXHOCTEN.

PaavanbHbli NnepegHuii yron (y,) - yron Mexay pexyllein KpoMKow 3yba v paauanbHOW NIUHWEN,
NPOXOASALLEN YEPE3 PEXYLLYIO KPOMKY B MIOCKOCTU NEPNEHANKYNSPHON OCK PEXYLLIErO MHCTPYMEHTA.

YroJsi HaK/IOHa pexcyLuei KPOMKM (/) - Yros MeXAy 0Cbto hpesbl U IaBHOM PEXXyLLIE KPOMKOM.

OceBoii nepegHNii yron (y,) - yron Mexay nepeaHei noBepxXHOCTbIO U MA0CKOCTbIO NepreHAMKYSpHOiA
obpabaTbiBaeMoi NOBEPXHOCTMU.

w METAJUJTOPEXXYLUWIA UHCTPYMEHT



TexHn4yeckas MHgopMaums

Bbi60op ¢ppesbl, NNaCTUHDI, CNJ1IaBa U Ha3HaYeHUe PeXXMMoB pe3aHus
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Bbi60p ppe3epHOro MHCTpyMeHTa.

®pesbl C MEXaHNYECKUM 3aKpernIeHNEM CMEHHbIX MHOTOrpaHHbIX NIACTUH NpeAHa3HayveHbl A1 064MpKY,
YEpHOBOro MMM MOMYYMCTOBOro (bpesepoBaHus. Buibop koprnyca ¢pesbl 3aBUCUT OT TUMa ornepauun 1 MeToaa
06paboTku, 1 3aknoyaeTcs B BbIGOpe yrna B MiaHe, AMaMeTpa, KonnyecTsa 3ybbeB M crocoba 3akpensieHus
NIacTuH.

1. Bbi6op kopnyca ¢pesbl.

Ha atane Bbibopa Kopriyca cpesbl ONpeaenseTca OnTUManbHbLIM yron B MiaHe U AvaMeTp dpesbl,
Heo6X0AMMO UCXOAUTL OT BMa OrnepaLmnm U XXECTKOCTU CUCTEMBI.

®dpe3epHbii
MHCTPYMEHT

1.1. Bbi6bop ¢ppesepHoM onepaumm.

TopueBoe ®pesepoBaHue ®dpesepoBaHue ®pezepoBaHne C KPyroBom ®pesepoBaHue
cpe3epoBaHue ycTynoB C BbICOKMMM nopavyamu WHTepnonsauuen nasoB

< = < =

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

MpodumnbHoe OceBoe BuHTOBas ®Ppe3epoBaHue c ®pesepoBaHue
bpesepoBaHue nnyHxepeHue MHTepnonAuus Bpe3aHueM nog yrriom noBepxHocTen Ten
BpaLeHun
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1.2. OnpepeneHume xécrkoctn cucremol CMUAQ (ctaHok - npucnocobnexHume -
MHCTPYMEHT - ieTalb)

Cucrema CraHok Mpucnoco6bnexnune UHCTpyMeHT DeTtanob

) HapéxHoe
HebonbLiow Bbinet 3aKperieHve aetanm
onpaBsku Ans Kopnyc »écTtko Ha CTaHke,
OTcyTcTBYIOT KpenneHus gpesbl 3aKpennseTcs B obecneumnBatoLLee
KécTkas nodThl B LWNUHAENE B CTaHOK. onpaBske, NaCTUHbI yaepxaHue eé 5e3v
1 paboumx opraHax | lMnoTHoe npuneranne | nnoTHO 6e3 3a30poB | NOdTOB M BUGPaLMii
CTaHKa. OMpaBKM K 3/1EMEHTaM BCTalOT B MHE3aa BO BpeMms
CTaHKa npu pesbl. ¢dpesepoBaHus.
3aKpenieHun. JeTanb He
TOHKOCTEHHas!.
Pa3butble nocagoyHble
HexacTroe MecCTa kopnyca u Cna6oe
He HaanMeBmoq)Tos 3aKpensieHne orpaBku He nggsgxl:gmme 3aKkpenneHne AeTanm
WEcTKan paboumx opraHax B CTanie, M/I0THO 3aKpenuTb T e
CTaHKa vIcnonb30Barne ¢pe3y B onpasBke um ORIOCTEHHBIE
) YANMHEHHbIX ONpPaBOK. AeTanu.
NIaCTUHbI Ha
Kopnyce ¢pe3bl.
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1.3. Bbi60op rnaBHOro yrna B nJsiaHe.

[NaBHbIA Yron B MnjaHe NpeacTaBnsieT coboi yron Mexay NaBHOM PeXxyllen KPpOMKOW MacTUHbL U1
06pabaTbiBaeMoi MOBEPXHOCTbIO 3aroTOBKM. [IaBHbIV Yron B NiaHe BIUSIET Ha TOSLLUMHY CTPYXKKM, CUJTbl Pe3aHus
M CTOMKOCTb MHCTPYMEHTA.

YMeHblUEeHME yrna B MyaHe BeAET K 06pa3oBaHmio 6051ee TOHKOW CTPYXXKM MNPV OAMHAKOBOMW BEIMUYMHE
noaaun. YMeHbLLEHWUE TONMLLMHbBI CTPY>KKU NPOUCXOANUT U3-3a pacrpeieNeHnsi CHYUMAEMOro npunycka Ha 6onbLuel
AJIMHE pexyllel KpoMKW. Mcxoasi M3 3Toro, C YMEeHblUeHWEM yrnia B r/aHe BefMYMHa nogayn Ha 3y6
YBE/IMYMBAETCS.

Manblii rnaBHbIA yron B niaHe obecrieunBaeT 6onee MNaBHOE BpPE3aHWE, OrpaHWMYMBAET paaualibHble
CWIbl PE3aHUS M 3aLUMLLAET PeXYLLYI0 KPOMKY OT noBpexzaeHuin. OaHako 6oee BbICOKME OCEBbIE CUbl PE3aHMs
CroCco6CTBYIOT YBENMYEHNIO HAarpy3KU Ha 3aroToBKY.
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= =
§E Yron B nnaHe NMpumeHeHune Hepnocratkmu
B
§-§ 90° O6paboTtka ycTynos c yriom 90°. Hanbonblumne paavanbHble
O6paboTka TOHKOCTEHHbIX 3ar0TOBOK. CWbl pe3aHus.
90° O6paboTka Npu HEXECTKUX Bbicokas yaapHasi Harpy3ka
F, J NpMCNocobneHunsiX. npu BXoze.
O6paboTka NPsSIMOYrosibHbIX YCTYMOB. Bbicokas BeposTHOCTb 3aaupa
B 30HE BbIXOZa U3 pe3aHusl.
E <L
=
23
38 |60-75° [ins onepaumii dpesepoBaHns obLiero BbicoKue paananbHble Culbl
§’§ Ha3HaYeHNs! U OTHOCUTENBbHO XECTKOM MOrYT MPUBECTM K roTepe
a2 3aKpensieHuu. YCTOMYMBOCTM CTaHKa M
- § /] 60-75° Xopoluee COOTBETCTBME pa3Mepa NIacTUHbl | OCNIAbNeHno KpenieHus
=2 / 1 MaKCMMasbHOM rny6uHbl pe3aHus. AeTanu.
CHWXeHHasi yaapHas Harpyska npuv BXoae.
<L
| 45° XopoLunit 6anaHc oceBoi 1 paauanbHo Hebonblas MakcuManbHas
g% CWUN pe3aHusl. rnybuHa pesaHusi.
2z MeHbLUee pa3pyLleHue yria aeTanu. AvameTp pesaHusi MeHbLLe
; 2 MWHMManbHBIN yaap npy BXoze. (akTMyeckoro anameTpa
QI MeHblUMe paanasibHble CUslbl, HarnpaBeHHbIe | koprnyca (pesbl, YTO MOXKET
Ha MOALWMHUKA LWNWUHAENS. CTaTb NPUYMNHON
Bo3MoxkHOCTb 60ee BbICOKOM Noaayu. CTOMIKHOBEHMSI C 3/IEMEHTaM
KpensieHus.
10° BbiCOKONpPOM3BOAUTENbHAs 06paboTKa C He6onbluas rnyéuHa npu
60/1bLMMK NOAAYAMM. TOpLEBOM (hpe3epoBaHum.

0O6paboTka KapMaHOB 1 MOJIOCTEMN.
Pe3ynbTupytowas cuna pesaHusl HanpasieHa
BOOMb OCU WUNWHAENS!, YTO obecneynBaeT
yCTOlNuMBYtO paboTy ¢pesbl ¢ 601bLLINM

BbIIETOM.
TopueBoe 1 npodubHoe hpe3epoBaHue. Hebonbwas rnybuHa
Bbicokasi Ipov3BOANTENIbHOCTb. (pe3epoBaHus.

YTOHYEHME CTPYXXKM 61aronpusiTHO
CKa3bIBAETCS Ha MpoLecce pe3aHus npu
06paboTke >aponpoyHbIX CrIaBoB.

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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CeueHue CTPY)XXKU B 3aBMCUMOCTHM OT YrJjia B nJiaHe %,
I
@ = 90° @ = 45° ¢ =10° @=0-90° @ =75° 8
<z
S h
S Y A
Or® Oy <\ O Oy .
v 1 - | p Y
fz‘7=h J(z';:Q:L =f;7 f;=< %f ,EE
e
a m
h=f h=fsind5° h=fosinl0°  h=f\|5  h=f-sin75° 5

CeueHue CTpyXKu (h, MM) B 3aBUCMMOCTU OT NoAa4U U yrJjia B NnJiaHe.

Mopaua Ha 3Y6, Yron B njaHe

MM/3y6 90° 750 45° 10°
0,1 0,1 0,0966 0,071 0,017
0,16 0,16 0,15456 0,1136 0,0272
0,2 0,2 0,1932 0,142 0,034
0,26 0,26 0,25116 0,1846 0,0442
0,3 0,3 0,2898 0,213 0,051
0,36 0,36 0,34776 0,2556 0,0612
0,4 0,4 0,3864 0,284 0,068
0,46 0,46 0,44436 0,3266 0,0782
0,5 0,5 0,483 0,355 0,085
0,6 0,6 0,5796 0,426 0,102
0,7 0,7 0,6762 0,497 0,119
0,8 0,8 0,7728 0,568 0,136
0,9 0,9 0,8694 0,639 0,153
1 1 0,966 0,71 0,17
1,1 1,1 1,0626 0,781 0,187
1,2 1,2 1,1592 0,852 0,204
1,3 1,3 1,2558 0,923 0,221
1,4 1,4 1,3524 0,994 0,238
1,5 1,5 1,449 1,065 0,255

* CeprM LIBETOM Bble/ieHbl 30Hbl PEKOMEH0BAHHOIO CeyeHus CTpyxku. bonee y3KVIﬁ Onana3oH noaady
onpeaendaeTca npu Bbl60pe nNacTuH.

WWW.KZTS.RU

MnacTuHbl gnsa
cpesepHoit 06paboTkmn
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TexHn4yeckas MHgopMaums

1.4. Bbi60op anameTtpa ¢ppe3sbl
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Ecnm wmpuHa dpeseposaHms (B) MeHblle avaMeTpa
dpe3bl (D), TO dpe3bl pekoMeHAyeTCs BblbnpaTb M3 pacyéta
D=1,3...1,5B.

®dpe3epHbii
WHCTPYMEHT

Ecnv wmpuHa dpeseposanms (B) 6onblie avameTpa
dpe3bl (D), To pekoMeHayeTca dpe3eposaTh B ABa U Honee
NMPOXOA0B LUMPUHOM U3 pacyéta B=34D.

Hnawmetp
conpskeHus

Mpu KOHTYpHOI 06paboTke anameTp dpesbl BbibMpatoT
MeHbLUE BMNWUCAHHOIO BHYTPEHHEro AMaMeTpa CONPsXKEHHbIX
NMOBEPXHOCTEMN.

MnacTuHbl gnsa
cpesepHoit 06paboTkn

1.5. Bbi6op wara cpesbl.

KonnuectBo 3ybbeB (ppe3bl XapaKTepu3yeT BEMUYMHY Lara, T. €. pacCTosHue Mexay 3yobsamu. Yem
6onbLuee uncno 3ybbes MMeeT pesa AaHHOro AMaMeTpa, TeEM MeHbLUe Wwar ee 3ybbeB, 1, HA06OPOT, YEM MeHbLLIEE
yncno 3ybbes MMeeT dpesa, TeM bonblue (KpynHee) war 3ybbes.

B paHHOM kaTanore npefcTaBneHbl dpesbl ¢ KPYMNHbIM M MEenKuM waroMm. Ha BblGop wwara BRusieT:
COOTHOLLIEHNE AnameTpa dpesbl K LNpUHE pe3epoBaHnsl, MOLLHOCTL 060PYA0OBaHUS, )XECTKOCTb AeTanu 1 psg
Opyrnx hakTopos.

TexHunueckas
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KpynHbii war Menkwuii war

- 06paboTka B CM/IOWIHOM MeTasnne - HeobxoamMa Bbicokas xéctkocte CMAA

- obpaboTka ¢ 60/1bLIMM BbINETOM - BblLLE NPOU3BOANTENBLHOCTb 06paboTKM
WHCTPYMEHTa - [N XOpOLUMX YCoBuiA 06paboTku

- Tshkénble ycnosus 06paboTku - pekoMeHayeTcsl aAnst 06paboTkmM XpynKkmx

- npoussoauTenbHas obpaboTka nNpu He MaTepuanos

KECTKUX YCIOBMSIX - HeobxoamMa 60osbLIas MOLLHOCTbL NpUBoOAA

- BO3MOXXHa 06paboTka npu HeOCTaTOUHOM
MOLLHOCTV NpuBoAa

W METAJUJTOPEXXYLUWIA UHCTPYMEHT
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1.6. Bbi60p reomeTpumn chpesbl B 3aBUCMMOCTH OT 06pabaTbiBaeMOro Mmarepuana m
XapakTtepa o06paboTku

Mpw BbiGOpE hpe3bl HEOBXOAMMO PYKOBOICTBOBATLCS HE TOMbKO YI/IOM B NAiaHe U (popMOI NNIacTUHbI, HO
1 TaKMMW NMapaMeTpaMu, Kak OCEBOW NepeaHniA Yron 1 paananbHblii nepeaHuin yron. cxoas U3 3Toro pasaensioT
TPV OCHOBHbIX BUAa reoMeTpuii hpes: MO3UTUBHAS, HEraTUBHas M MO3UTUBHO-HEraTUBHaS.
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Mo3uTnBHaa reomeTpusna

* OcTpble dpe3bl AN TOHKMX HEe XECTKMX 3aroTOBOK
* MHUManbHble cuUnbl pe3aHunda
Tet * MMHMManbHas BEPOSITHOCTb HApOCTO0Hpa3oBaHMs
* MoaxoaaT Ans CTaHKOB C HEBLICOKOM XXECTKOCTbIO
i CDpesepOBaHme HVI3K0yFJ'IepOD,VICTOI7I cTanu, 4yryHa,
Yo+ HepXXaBeloLen cTanu, MAarkux Mmatepuanos

Mo3uTuBHO-HEraTuBHas reomMeTpus

* YHuBepcanbHble dpesbl
Yo - * BoamoxxHa o6paboTka ¢ 6onbLuon rnybuHomn
pesaHusi
» ®pe3epoBaHune TpyaHooOpabaTbiBaeMbIX
Yo+ MaTtepuanos, NerMpoBaHHbIX CTanen, YyryHa

HeraTnBHas reometpus
* MpuMeHsIIOTCA NpY THKENBIX YCNOBMUSAX 06paboTku
Ve - C YAApHbIMX Harpy3kamu
* MoaxoasT Ans CTaHKOB C BbICOKOW MOLLHOCTbHO
y » OBaupkKa cTanbHbIX U YYyTyHHbIX 3aroTOBOK
o

2. Bb160p nnacTuHbI B 3aBUCMMOCTU OT o6pabaTbiBaeMoro marepmana
M XapakTtepa o6paboTkmu.

®dpe3epHbii
WHCTPYMEHT

MnacTuHbl gnsa
cpesepHoit 06paboTkmn
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2.1. Bbi6op cnnaga.
Bbl60p cnnaBa BeAETCS B COOTBETCTBUM C obnactbto NPUMEHEHNA U 06pa6aTbIBaeMbIM MaTepnasioM no

Tabnuue:
Ob6nacTtb
Cnnas o
nucaHue npUMeHeHus
HaumeHosaHue Bud nokpeimus 05[10]15[20[25[30[35]40[45
MenKo3epHUCTbIN Criias s YUCTOBOTO [ ]
€3epOBaHMs YyryHOB, KOPPO3MOHHO-CTOMKIX
AP10AM ams | Crane aponpoman carane E==1
Mynetucnoit ; )KapOMPOYHbIX CM/IAaBOB, TUTAHOBbIX CM/IABOB,
MaTepuasoB MoBbILLEHHOM TBEPAOCTU.
_ P pA -
AP10TT A V13HOCOCTOKMIA CrNaB C MeNKO3ePHUCTOI OCHOBOM.
i
=
[ ]
AP10XM nacRo | VI3HOCOCTOIKMIA CMNaB C MEeNKO3epHMCTOl OCHOBOM. %
1]

y V
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2.2. Bbi60op cTpy)XKosiOMa.

Mepea BbIGOPOM CTPYXKKO/IOMa HEO6X0AMMO ONpeaennTCsl C paanuycom npv BepLunHe. BenvunHa pagmyca
3aBUCUT OT rybuHbI pe3aHusl U AO/MHKHA COOTBETCTBOBaTb TpeboBaHMAM yepTexa. nybvHa pesaHns fo/mkHa
6bITb 60bLLE paanyca Npy BEpLUKHE.

Cpr>KKOJ'IOM onpeanenaeTca B COOTBETCTBUN C 06paﬁaTbIBaeMbIM MaTepunasioMm 1 BUAOM 06pa60TKM.
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BapuaHTbl (popM NnepeaHNX NOBEPXHOCTEN U UCMOJTHEHUS PEXKYLLIMX KPOMOK.

PR, SP PM, EP MR, SM MM, EM NM, PL, ML, FP, FM
s =
53 5
=
=
Qa
SF
o3
exs

YNpPOYHEHHbIE YHuBepcasbHble YNpoYHEHHbIE YHuBepcasbHble OcTpble reomeTpun

reoMeTpun reoMeTpumn ans reoMeTpum reoMeTpumn ans ANS1 YNCTOBOM
[LNS1 YEPHOBOM 06paboTkn AN YEPHOBOA 06paboTkn o0bpaboTku
06paboTku cTanen YyrNepoancTbIX 06paboTku HepXKaBeroLmx MArKMX MaTepuanos
cTaneu MaTepuanos cTaneu
rpynrnMunS

Bbl6op nnacTuHbl BeAETCA € y4ETOM BbI6paHHOro TBEPAOro CriflaBa:
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SOHT SOHW
5%
X T
Owm
9=
Ia
So
e &5 - Crnaackas npoaykus
5 'g' @ - M3roToBneHme nocrne cornacosaHus o6béMa
-= Mapka cnnasa
s|=s|s == Pauyc, pr:;’g::: Monaa, If;yuma
_— O60o3HaueHre 2(z|2|EIE|E|B|X MM M MM/3y6 o _—
fe|IS|2|R|E|2|2|2|8
FlF|lF|lS|F|l<|<|da|a|« r a, f, h
MonyunctoBas obpaboTka
SOHT-130508 PM & | & 0,8 1,0-4,0 0,1-0,14 | 0,1-0,14
SOHT-130512 PM & | & 1,2 1,5-5,0 0,1-0,17 | 0,1-0,17
SOHT-130520 PM & | & 2,0 2,2-6,0 0,1-0,20 | 0,1-0,20
SOHT-130508 MM &G |G| G & | & 0,8 1,0-4,0 0,1-0,14 0,1-0,14
SOHT-130512 MM —= sl|e|e|a & | & 1,2 1,5-5,0 0,1-0,17 | 0,1-0,17
SOHT-130520 MM F | 5| & e & | & 2,0 2,2-6,0 0,1-0,20 | 0,1-0,20
SOHW-130508 KM & 0,8 1,0-4,0 0,1-0,14 | 0,1-0,14
SOHW-130512 KM & 1,2 1,5-5,0 0,1-0,17 | 0,1-0,17
SOHW-130520 KM & 2,0 2,2-6,0 0,1-0,20 | 0,1-0,20
\ A Yy

| M | Hepxaseowascrans _____JO]OJO 0 /@l@[O| | | |

H | 3akanéHHas ctanb () o

@ - OcHoBHOE npuUMeHeHHe
Q - BoamoxHoe NpuMeHeHme

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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3. HazHayeHue peXXMMoB pe3aHus.
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Mopsaaok Ha3HaYeHUs PeXXMMOB pe3aHus:
FnybuHa pe3aHus (a,) —— [loaaya Ha 3y6 (f,) —=— CkopocTb pe3anus (V)

3.1. TnybuHa pe3aHus.
Onpep,enﬂech OT BEJINYUHbI NMPUNYCKa U MaKCUMMabHOM a, aAnga Bbl6paHHOI‘/‘I
NNAaCTUHbI.

3.2. NMNopaya Ha 3y6.

= =
. § T
BbibupaeTcs npeaBapuTenbHO No Tabnuue: z2
Q.
oz
=
Qo
& - Crnaackas npoaykums ‘ Qo+
{5} - M3roToBNeHYe NOCne CornacosaHms 06bEMa exs
Mapka crninaBa
=== e pamnve, | ol | Momaua, | O
O603HaqeHue HEIE A MM A | umjay6 s,
gle|s|e2|e|E|a|2|2|8
FlF|lF|S|F|<|<|d|l<|< r a, f, h
Monyuucrosas obpaboTka
SOHT-130508 PM &8 0,8 1,0-4,0 0,1-0,14 | 0,1-0,14
SOHT-130512 PM &G 1,2 1,5-5,0 0,1-0,17 0,1-0,17
- SOHT-130520 PM & | & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 - =
x
=
SOHT-130508 MM & & 0,8 1,0-4,0 0,1-0,14 0,1-0,14 = (=]
SOHT-130512 MM ST T S5 2 1550 10,1-0,17 0,1-0,17 [~ %
SOHT-130520 MM & & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 E%
a
r©
SOHW-130508 KM & 0,8 1,0-4,0 0,1-0,14 0,1-0,14 =S
SOHW-130512 KM & 1,2 1,5-5,0 0,1-0,17 0,1-0,17 B g
SOHW-130520 KM & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 (Y
LY
A =]
V ]
Q
i \ g

| M| Hepxaserowas cran,_____|O]O0 O /@ /@@ O] | | |

H | 3akanéuHas ctanb

@ - OcHoBHOe NpuMeHerie
QO - BoamoxHoe npumMeHeHne
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Pa6ouue 30HbI 41 NOJTY4UCTOBOro M YepHOBOro ¢pesepoBaHus ans cepmii ¢ppes B
3aBMCMMOCTM OT paguyca Npyu BepLUMHe NAaCcTUHbI.

KpuBas onTMMasibHOro M3MEHEHUs1 COOTHOLLEHUS «noAava-rnybuHa ppesepoBaHus».

[nsa dpe3 cepum Ans dpe3 cepum
FUDS-......SD13 FUAS-......S013 (r=0,8)
t (Mm) “ t (Mm) “
7 7
\ YepHoBoe YepHoBoe
\ |~ ¢pe3eposaHne ¢dpesepoBaHue
5 5
Monyuncrosoe Monyuncrosoe
; 5 dpesepoBaHme 5 | dpe3epoBaHne
s g
1 1
o1 02 03 f (ﬁsyﬁ) o1 02 03 f (nﬁayG)
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2
EE Ansa dpes cepun Ans dpes cepun
E; FUAS-......5013 (r=1,2) FUAS-......5013 (r=2,0)
g t (Mm) “ t (Mm) “
7 7
B YepHoBoe 2 YepHoBOe
|_— dpeseposaHune (pesepoBaHue
5 5 j
Monyuncrosoe % Monyuncrosoe
; ¢pesepoBaHue 3 ¢hpesepoBaHue
EL Y
g% 1 1
()] — —
8‘ = 0,1 02 03 f (Mm/3y6) 01 02 03 f,(vm/3y6)
Onsa dpe3 cepum Ons dpe3 cepum
FUGA 1 FRAS-......ZP15 (r=1,2) FUGA 1 FRAS-......ZP15 (r=2,0)
t (Mm) “ t (Mm) “

E 10 10 YepHoBoe
53 YepHoBoe dpesepoBaHne
;g- dbpe3epoBaHne ;

E% || Monyuncrosoe
8 5 Monyuncrosoe 5 | dpesepoBaHme
g 2 - (bpesepoBaHne
& G
1 1
01 02 03 . (m/3y6) 01 02 03 f, (MM/3y6)
= & Ans dpe3 cepum
X PUJA-...... XD13
O®m
E §. t (MM) MonpaBoyHbI kKoadduumeHT K, Ha nogayy B 3aBUCUMOCTM
gg . 5“ OT pacronoxeHns pesbi:
(= ! >\
(pe3epoBaHme
1,0
& MNonyuncrosoe
[aa]
ﬁ/ ¢pe3epoBaHme
0,5
g D=1,3...1,5B 2/1 4/1 10/1 20/1
05 10 15 f, (M/3y6) 1 1 1,14 1,56 2

Ha okoHuYaTesNbHbIV BLIGOP NoAaun BAUSIOT Takme haKkTopbl, Kak TBEpAOCTb 06pabaTbiBaeMoro MaTepuana,

rnybuHa v lWpuHa ppesepoBaHus.

TBéppgocTb no bpuHensnio
HB
:::_----*

MNMopaya Ha 3y6
f, (MMm/3y6)

nybuHa dpe3eposaHus
a, (Mm)
MNMopaya Ha 3y6
f, (Mm/3y6)

LLinpuHa dpesepoBaHms
B (MmM)
Mopaya Ha 3y6
f, (Mm/3y6)
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3.3. Bbi60p CKOpPOCTH pe3aHus.

CKOpOCTb pe3aHust BbibMpatoT ucxodst u3 obpabaTbiBaeMOro Matepuana, Mapku TBEpPAOro CrijiaBa M

noaayn Ha 3y6 6e3 koppekumMmn Ha LWNMPUHY hpe3epoBaHuns:

%

fpynnia Matepuan T rcasem [ Tca0eM | H10 | MHazzKa\cnﬂ::a [ TP35DM | TP20AM | TP25AM
1o 3aroToBku EpVI:ZJ'lmo
ISO (HB) [OvanasoH nogay, f, (Mm/3y6)
0,08-025 | 0,1-06 0,1-08 0,103
YrnepoaucTas crans
C=0,1-0,55% 125-150 240-120 | 200-100 120-60 260%150
. €=0,55-0,8% 150120 +20-+09—|—120-5 E | 210-120
JlernpoBaHHas cTanb 180-350 160-80 130-50 70-20 180-60
MEZf:xgs;gﬁzz::”;:;b 200-350 150-70 | 12050 | 7020 180-60
CranbHoe n1Tbé 180-225 130-30 100-40 60-20 150-50
N oponason crane 250
0,1-0,2
Hepxagetowas cranb
7 | ®epputHas/mapTeHcutHaa | 200-240 200-60
M 8 Tennoctoiikas 330 95-60
9 AycTeHuTHas 180 150-50
10 AycTeHUTHas, nuTbeBast 300
YyryH
Cepelit heppuTHOro Knacca 180
Cepblit NEPNUTHOTO Knacca 260
BbICOKONPOYHbIit 160
theppuTHOTO Knacca
nioerroreh, | a0
KoBKkui 4yryH 130-230 /\/

Ha okoH4aTenbHoe Ha3HauyeHWe CKOPOCTU pe3aHus BUAKOT Takue CbaKTopr, KakK TBép,CI,OCTb

obpabaTtbiBaeMoro MmaTepuana v BbibpaHHas paHee nogadya Ha 3y6.

Teépaoctb no bpuHennio
HB

[—) 10

CKopocCTb pe3aHus
V (M/MUWH)

Mogaya Ha 3y6
f, (MM/3y6)

[ — )

CKopoCTb pe3aHus
V (M/MUH)

lMpumeyvaHue: [JaHHble pekomeHOayuuU Mo Ha3HavYeHUI PEXUMO8 pe3aHUs S8MsIIomcs rnpedeapumeribHbIMU.

OKoHYamersibHble 3Ha4eHUsl PEXKUMO8 KOPPEKMUPYHIMCA 8 Kaxxdom KOHKpPEeImHOM Criy4ae.
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TexHn4yeckas MHgopMaums

4. Bbibop Buaa pbpesepoBaHUA U pacnosioXkeHus gpesbl.

Mpu BbIGOPE BCTPEYHOro MM MOMNyTHOrO pe3epoBaHMs CrefyeT WUCXoAuTb U3 psda (akTopos,
BAUSIIOLLIMX Ha npoLiecc 06paboTku C yY4ETOM CTOMKOCTM MHCTPYMEHTA U TpeboBaHU K KauecTBy 06paboTaHHOM

YACTb

2
I
o
w
(0]
w
o.
©

MOBEPXHOCTMU,

BcTpeuHoe ¢pe3sepoBaHue

Mpn BCTpeyHOM (ppe3epoBaHMM HaMpas/eHVe nojauv u
HanpaBneHne BpalleHns dpesbl He coBMaaaroT. TosWMHA cpe3a
N3MeHSIeTCs OT Hysist py BXoAe 3yba Ao MakcMyMa Mpw BbIX0AEe U3
obpabaTbiBaeMoro matepuana.

[JaHHbIN BMA 00paboTKM peEKOMEHAYETCA NPUMEHSTL NPU
yepHOBOVM 06paboTke MO KOPKE, a TaK Xe Ha HEeXECTKOM
obopyaoBaHuN.

®dpe3epHbii
WHCTPYMEHT

MonyTtHoe dpe3epoBaHue

Mpy nonyTHOM pe3epoBaHMK TOSLLUMHA Cpe3a U3MeHsIeTCs
OT MaKCMMasIbHOTO 3HAYeHWsi MpU BXOAe [0 HyNsi MpU BbIXOAE U3
MeTasna. YMEHbLUEHNE CEYEHUSI CTPYXKKU MPUBOAWUT K CHVDKEHUIO
TemMnepaTypbl B 30HE pe3aHus M, TEM CaMblM, K MOBbILEHUIO
CTOWKOCTU UHCTPYMEHTA.

[JaHHbI BMA 06paboTkuM peKOMEeHAYeTCsl MpUMEHSITb Npwu
06paboTke uncToro MeTanna.

MnacTuHbl gnsa
cpe3sepHoit 06paboTkmn

Mpn o0b6paboTke MHCTPYMEHT CnegyeT pacnonaratb CO
CMelleHMeM OTHOCUTENIbHO OCUM CUMMeTpun aeTanu ANs
ONTUMU3ALIMN HaNpaBNEHWS AENCTBUS CUN pE3aHMS.

B TakoM cnydae CTpyXKa Ha BbIXOAE 3HAYUTENBHO
MEHbLUE CTPYXXKM, 06pasoBaHHOM Ha BXOAe, YTO MO3BOMSET
CHM3UTb BO3MOXXHOCTb BbIKPALUMBaHUS MNAcTUH NpW BbIXoAe M3
30HbI pe3aHusl.
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TexHn4yeckas MHgopMaums

Buabl U3HOCA MHCTPYMEHTA, CNOCO6bl peLueHus

Bua nsHoca

MpnunHbI

PeweHnus

M3HOC no 3aaHei NoBepxHOCTH 1. bornbLas CKOPOCTb pe3aHus; 1. CHM3WTb CKOPOCTb pe3aHus;
, — 2. CnnaB C HU3KOM 2. Ucnonb3oBaTb 6onee
ALY e N3HOCOCTOWKOCTBIO; M3HOCOCTOWKMI CNNaB;
3. Manast nogaya; 3. YBenuunTtb nogavy Ha 3y6;
4, HecooTBeTCTBNE reOMETPUN 4. /cnonb3oBaTb MIACTUHbI
NAAaCTUHBI. C Opyrovi reoMeTpuei.
1. HegocTaTouHblii nepeaHuit 1. BbibpaTb ApYryto reoMeTpuio;
yron; 2. YMeHbLWUTb nojavy;
2. bonbluas nogavya; 3. Ucnonb3oBaTtb 6onee
3. CnnaB ¢ HU3KOM N3HOCOCTOMKMIA CrnaB.
N3HOCOCTONKOCTHHO.
BbikpalumBaHue 1. HegoctaTtouHas NpoOYHOCTb; 1. Wcnonb3oBaTb 6011ee NPOYHLIN
2. HecooTBeTCTBME reoMeTpuu; crnnas;
3. bonbluas nogava. 2. WUcnonb3oBaTb NMacTUHbI C
YMNPOYHEHHON reoMeTpuen;
3. YMeHbWwnTb nogayy Ha 3y6.
TepMunyeckune TpeLmHbl 1. HenpaBunbHOe oxnaxaeHue; 1. MpekpatuTb nogsog COX mnu
— T 2. HenpaBunbHbIN BbIGOP CrlaBa ; NPUMEHNTb hpe3bl C
s 3. Bblcokasi CKOPOCTb pe3aHusl. BHYTPEHHUM MOABOAOM;
2. Wcnonb3oBaTb Cnas
YCTONYMBLIN K TEpMOyAapaM;
3. CHU3UTb CKOPOCTb pe3aHusl.
1. O6paboTka no Kopke. 1. Nicnonb3oBaTb NAacTuHbI C
YNPOYHEHHON reoMeTpuent;
2. Ncnonb3oBaTh dpesy ¢ Apyrum
YI/IOM B MnaHe.
CkanbiBaHue 1. CnnaB HeOCTaTO4YHOM 1. Ucnonb3oBaTh 6onee NPoYHbIN
NPOYHOCTK; Cnnas;
2. bonblwas Harpyska ; 2. YMeHbLMTb nojayy Ha 3y6;
3. HepocTtaTouHbllit pagnyc npu 3. BelbpaTb nnacTtuHbl ¢ 60nbWKMM
BEPLUMHE. paanycoM.
4. KpuTnyeckuit nsHoc. 4. YMeHbLNTb CPOK 3KCMayaTaumum
WHCTPYMEHTa.
1. Bbicokast TeMnepaTtypa B 30He 1. CHM3WTb CKOPOCTb pe3aHus;
pe3aHus. 2. YBenuuuTb nogady;
3. O6ecneunTb nogayvy COX.
HapoctoobpasoBaHue 1. Manast ckopoCTb pe3aHus; 1. YBenuuntb CKOpOCTb pe3aHus;
s 2. Manbli1 nepeaHui yron; 2. BbibpaTb naactuHbl ¢ 60nbWMM
3. HepoctaTouHas LwepoxoBaToCTb nepegHvM yriom;
nepeaHen NoBepxXHOCTH; 3. BbibpaTb NnacTuHbI C
4. Hepoctato4Hasi nogadya COX MoSIMPOBaHHOMN NepeaHen
NMOBEPXHOCTbIO.
4, Yeennuntb nogady COX
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CKOpPOCTb pe3aHus:

_—T[.D.n M/MUH
Ve="1000 /M

®dpe3epHbii
WHCTPYMEHT

1000-V.
nN= , [06/MunH]

D

Mopayua Ha 3y6:

f

f,=—==1"% / [m/3y6]

Mopaua Ha 060poT:

f = % , [MM/06]

f

MUH

=f-n-z ,[mm/mun]

=
S
E
("]
=
o
o

<
H
H

TonwunHa cpe3aeMon CTPYIKKU:

TexHunueckas

h,=f,-sing ,mm

CKOpOCTb CbEMa NpUNycKa:

_ ap' ae' fMMH M /MUH
Q="1000 '

MouwHoCTb NpuBOAa:

_aya fuke
© 60-10°n

KpyTawmii MOMEHT:

, [KBT]

P

_ P30 10°

, [H'M
. TN [H-m]

M

YacroTta BpawieHms wnuHaens (MHCTpyMeHTa):

MuHyTHas nogaya (CKOpOoCTb NoAAuM CTosa):

OcHoBHble (popMyJibl /1 pacyEéTa peXXMMOB pe3aHus

T - 3,14 (MaTeMaTM4ecKasi KOHCTAHTA)
D - gnameTp nHcTpymeHTa (dpesbl), [MM]
N - YacToTa BpalleHus wnuHaens, [06/MuH]

V.- cKopoCTb pe3aHusi, [M/MUH]
D - anameTtp MHCcTpymeHTa (dbpesbl), [MM]
T - 3,14 (MaTeMaTM4ecKkasl KOHCTAHTA)

f. - nogaya Ha o6opoT, [MM/06]

f.. - MMHyTHas noga4a, [MM/MUH]

N - YacTtoTa BpalleHus wnuHaens, [06/MuH]
Z - KO/IMYeCTBO 3ybbeB

f.,. -~ MMHYTHas nogaya, [MM/MUH]
N - YacToTa BpalleHus wnuHaens, [06/MuH]

MnacTtuHbl gnsa
cpe3sepHoit 06paboTkmn
|
| |
—h
—h

f, - nogaya Ha 3y6, [MM/MUH]
N - YacToTa BpalleHus wnuHaens, [06/MuH]
Z - KOJIMYECTBO 3ybbeB

f,- nogaya Ha 3y6, [MM/3y6]
@ - MMaBHbIN yron B nnaHe, [rpaa]

a,- rnybuHa pesaHus, [MM]
a.- WMpUHa 06paboTku, [MM]
f...~ MUHYTHas nogaya, [MM/MUH]

a,- rnybuHa pesanus, [MM]

a,- W1puHa 06paboTtku, [MM]

f..~ MMHYTHasa nogaya, [MM/MuH]
k.- yaenbHas cuna pesaHus, [H/mMm’]
n - KN4 asuratens

P.- MowHoOCTb NpuBoAa, [KBT]
T - 3,14 (MaTeMaTM4eckasl KOHCTaAHTA)
N - YacToTa BpaLleHus wnuHaens, [06/MuH]
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NMpucoeanHuTenbHble pasMmepbl ppes
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TopueBble HacagHble dpe3bl:

Tun A
d, Mpumep KpenneHus
dH7 ~
tH11 =
7 = =
By
3 =
T g
‘ 25
d,| S
d,
D
D d H t b L d, d,

32 16 40 8,4 5,6 19 |13,5] 8,4

40 16 40 8,4 5,6 19 |13,5| 8,4

50 22 40 10,4 6,3 20 | 18 | 11

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

10,4 18 11
63 | 22(27)%| 40 | oy« | 63 (| 20 | o0y | (13)
80 | 2730*| 50 | (fauy| 7®* | 22 | 3N | Dy

14,4 27 | 17
100 | 32 (40| 50 | (1,4 | 8()* | 25 | (32) (21)

125 40 63 16,4 9 29 | 32 | 21

* B ckobkax ykasaHbl pa3Mepbl A1 AJIMHHOKPOMOYHbIX HacaaHbIX dpe3

TexHunuyeckas
uHdpopmauus

MpuMep KpenneHus

Tun B
d

st

dH7
"—»

tH11

bH12

80 | 27 | 50 (12,4| 7 22 | 38 | 60

100 | 32 | 50 [144 | 8 25 | 45 | 78

125 | 40 | 63 |164| 9 29 | 56 | 89
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TopueBble HacagHble dpe3bl:

NMpucoeanHuTenbHbie pasMmepbl ppes

Tun C
dst
D,
. dH7 N
=
3 § tH11 9 I
oz
m I
- r
I
d, d,
D
=
2
= (=)
58 D D, d H t b L d, d, d, d,
3O
Eg 160 66,7 40 63 16,4 9 31 56 14 20 90
I
S0 | 200 140
g 101,6 60 63 25,7 14 32 70 18 26
& 250 170
MNpumep KpenneHus
Bug A O

TexHunueckas

=
S
E)
("]
=
o
o
€
I
S

LnuHgenb ctaHka

OnpaBka
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NMpucoeanHuTenbHbie pasMmepbl ppes

TopueBble HacagHble dpe3bl:

bH12

315 220
400 |101,6 | 1778 | 60 63 | 257 | 14 32 70 22 32 18 26
500 240
Mpumep KpenneHus
Bug A O

LnuHgenb ctaHka

OnpaBka
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NMpucoeanHuTenbHbie pasMmepbl ppes
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KoHueBble ¢ppesbl:

Tun A - UMAMHAPUYECKMIA XBOCTOBUK

s 12 45 1,2

20

22 16 48 1,6

] ;‘ 20 50 2,0

€= 25 56 2,0
32 60 2,0
40 70 2,0
50 80 2,0

MpuMep KpenneHus

MnacTtuHbl gnsa
cpe3sepHoit 06paboTkmn

TexHunueckas
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S
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NMpucoeanHuTenbHbie pasMmepbl ppes

YACTb

2
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W
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KoHueBble ¢ppesbl:

Tun W - xBocToBuK «Weldon»

p*0 ax45°

®dpe3sepHblii
WHCTPYMEHT

L*

E
d h b b, L L, a =8
12 10,4 8 45 22,5 1,2 g%
16 14,2 10 48 24 1,6 £S
20 16,2 11 50 25 2,0 g g
25 23 12 17 56 32 2,0 &
32 30 14 19 60 36
40 38 14 19 70 40
50 47,8 18 23 80 45

MpuMep KpenneHus

TexHunuyeckas
uHdpopmauus
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NMpucoeanHuTenbHbie pasMmepbl ppes

®dpe3bl C BAHTOBbIM XBOCTOBUKOM:

q910Vh
BVHd3€3do

@17 @21

©12,5

LH3WAdLOHU
uiaHdagadp

[MpuMep kpenneHus

miLogedgo noHdasadd sunewdodHu
BuY I9HULORL]] BENODhUHXD L

~

METAJIJTOPEXXYLUUAN UHCTPYMEHT




q10Vh LHOWAdLOHM mwirogedgo yondagadd sunewdodpHu
BVYHd3c3ado viaHdasadp B 19HULORLL] BEMNJOhUHXI|
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NMnacTuHbl ansa ob6paboTku

YKeJIe3HOAOPOIKHbIX KOJIEC U peNbCoB

[Ana TokapHou 06paboTku

BNUX 266
LN..X 266
RCMX, ROUX 267
RCMM, RPUX 268

Ansa ¢ppe3epHoin 06paboTkm

RNUX 269
LNUX 269
SNEX 270

[na cBepneHuns penbcoB

WCMX 271
Mapku TBEPALIX CMIAaBOB ANS X/A NNacTuH 272
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06T3 44 6,5 3,97 9,525 44
s|s
®opma OGoaleaneHme :Q: § M,.M
=
WCMX-050308 |@|@ 0.8
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NMnacTuHbl gna
06paboTkm /A konec
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nHcpopmauus

XX/ nnactuHbl

Mapku cnnaBoB 4nia X/ A NNacTuH

O6nactb
npuMeHeHuns
10[15]20]25]30]35]40]45
YuctoBasi 1 nonyuncroasi obpaboTka yrnepoamncTbix
— TiN Npwv CpeaHen 1 BbICOKOWM CKOPOCTU pe3aHusi,
TC20PT-P Al0s BbICOKasH U3HOCOCTOMKOCT.
"T’!L'T'CN B coueTaHum ¢ NpoYHbLIMU reOMETPUSIMU XOPOLLIO
[l
COMPOTUBMSIETCS U3HOCY.
.
MI3HOCOCTOMKMIN CpeaHE3EPHNUCTBIV CNlaB C
JIErMpOBaHHON OCHOBOW U MYNbTUCIIONMHBIM PVD
TP20AM *Mynfm’;‘mﬁ MOKPbITUEM.
MepBbiit BbIGOP AN Nérkol 06paboTku
maTepuanos rpynnbi P.
[
) CpenHe3epHUCTLIN NEerMpoBaHHbI crnas
KC35PT 71A—IINO [nst 06paBOoTKM KOMECHBIX Map.
205 z
5 vrTicn | W13HOCOCTOMKas ocHoBa B codeTaHun ¢ Tonctbim CVD
TiN NOKPbITUEM.
[
CpefHe3epHUCTbI NerMpoBaHHbI cnnas Ans
hbpesepoBaHus yrnepoanCTbIX U NETMPOBaHHbIX
TC35EM ——HTTON | cTaneit.
Mynstucnon | B COYETAHMM C MPOYHON reoMeTpuei obecneynsaeT
XOPOLLIYHO CTOMKOCTb MpY YA@pHbIX Harpyskax.
I
——TiN M3HococTovKkni cnnae Ans hpesepoBaHnNs penbCoB.
TP35DM L AITIN XopoLuas nHaMKaLusi UsHoca no 3agHeln NoBeEPXHOCTY.
MynbTucnon
[ ]
[ CnnaB ¢ NPOYHOW OCHOBOW 11 CBEPIIEHMS OTBEPCTUN
— -Ti
TC40EM 3onoToit B penbcax npu He cTabunbHbIX YCNOBUSIX Pe3aHusl.
MyneTtucnon
I
CpedHe3epHuUcmbIl
TK) . o
(TK) CpenHe3epHUCTHLIN crnaB 6e3 N3HOCOCTONKOro
KC25 NOKpbITUS ANs 06paboTKN YrNepoanCTbIX 1
NernpoBaHHbIX CTanew.
, .
CpedHe3epHucmbili
(TTK) CpefHe3epHUCTbI M3HOCOCTOWKUIA crinaB
KC35 6€e3 NoKPbLITUS AN NONyYUCTOBOM U NErKON YepHOBOWA
06paboTkn NermMpoBaHHbIX CTanemn Ha HU3KNX 1
CpEefHNX CKOPOCTSX pe3aHus.
3 .
CpedHe3epHuUcmbIl . . .
CpenHe3epHUCTbIV NErMpoBaHHbIA U3HOCOCTOMKUIA
MC221 cnnae 6e3 MoKPbITUSA AN YNCTOBOW 00paboTkm
NEerMpoBaHHbIX CTanew Ha HU3KUX U CPeaHUX
CKOPOCTSIX pe3aHusi.
|
CpedHesepHucmebili
(TK) Cnnae Ansi Nony4YncToBOro U YePHOBOIO
T14KS8 pesepoBaHUs yrrepoanCTbIX U NErMpoBaHHbIX
cranen.
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JlononHuTenbHas MHGopMaLms

LLlepoxoBaTOCTb NOBEPXHOCTU

Ra - CpeaHee apudMeTnyeckoe OTKIOHeHUE Npoduns nnm cpegHee apudmeTnyeckoe abcontoTHLIX 3HaYEHWI
OTKJTOHEHWI Npoduns B Npeaenax 6a3oBol AvHbl (L).

L

A

Ra

ANRRERY AREREI HHMHHHH [T ’W’M\U’ VITTINITLLITITTYITTITTN, cpensin nusus npodouns (m)
RN EAVAVAR AW G A Y

Rz - BbicoTa HepoBHOCTel Npodusis Nno AecsaTi ToukaM. CyMMa CpeaHUX abCoMoTHBIX 3HAUYEHWI BbICOT MSTK

HaMbOMbLLUKX BbICTYNOB NPOdUs 1 FyOUH NSt HanbonbwmMX BnaauH Npoduns B npeaenax 6a3oBoit
AnuHbl (L).

~~

JIMHWS BbICTYMOB 3,

a, A a, as
M m N\ ~\ m CpepHsis nuHKnsa npoduns (m)
A A

J'IMHM;I BnaguH

\\

CooTBeTCTBME KJ1aCCOB U napaMeTpoB LLepoxXxoBaToCTn

Knacc

wepoxosatocrn V1 V2 V3

1,25- | 0,63- | 0,32- | 0,16- | 0,08 | 0,04 | 0,02- | 0,01-

R 80-40 | 40-20 | 20-10 | 10-5 | 525 125125 563 | 3 | 016 | 008 | 0,04 | 0,02 | 001 | 0,008
a MKm 5{)/ 2\5/ 12\,5/ 6\,3/ 3<2/ 1<6/ 0<8/ 0<4/ 0\,2/ 0<1/ 0,25/ 0,0%7 0, 0\/ 0,({1/
3126% 138- 80-40 | 4020 | 20-10 | 10-6,3 | 6,3-3,2 | 3,22,6 | 2,6-0,8 | 0,8-0,4 | 0,4-0,2 | 0,2-0,1 8"3;3 8"8;5;

Rz, MM RZ3%0/ RZIQO/ RZQO/ RZ{O/ RZ%O/ RZ{O/ RZ6\,3/ RZ3(2/ RZIKG/ R20{8/ RZO(}/ R20{2/ RZO\,I/ RZO,QS/

BbasoBas
anvHa L, MM 2,5 0,8 0,25

[ocTUraemblii KJ1acc LEPOXOBATOCTM NPU Pa3HbIX CNoco6ax M3roToBNeHNUs

TOo4yeHue

cTporaHue
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CpaBHuTeNnbHas Tabnuua BeNMUMH TBEPAOCTH
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Mpepen
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MMa

PokBenn
HRC
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HB
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350
362
382
402
410
430
450
470
480
500
520
530
550
565
580
600
620
640
650
665
685
695
715
735
745
765
785
795
815
835
855
865
880
900
910
930
950

105
110
115
120
125
130
135
140
145
150
1585
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285

105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285

970
980
1000
1030
1060
1090
1120
1150
1180
1200
1230
1260
1290
1305
=0
1365
1385
1410
1440
1480
1510
1550
1590
1630
1660
1700
1745
1770
1805
1840
1880
1920
1950
1990
2025
2065
2100

28,8
29,5
30,2
31,6
33,0
34,2
35,3
36,3
37,2
38,1
38,9
39,7
40,5
41,3
42,1
42,9
43,7
44,5
45,3
46,1
47,0
47,9
48,4
49,2
49,8
50,4
01,2
01,7
92,2
52,9
53,6
54,2
o4,7
55,2
95,7
56,1
96,7

290
295
300
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310
318
328
336
344
352
360
368
376
384
392
400
408
416
425
434
443
452
456
460
475
487
495
505
514
523
533
542
550
559
o970
o78
985
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390
400
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460
470
480
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8 (343-57) 98-141
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