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CUCTEMA OBO3HAYEHUA TUVIACTUH
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don ray OBLUE PEKOMEHJALINN

[ns BbIbopa MHCTpYMeHTa Ans Hape3aHus pe3bdbl He0OXO0ANMO:

* BoibpaTb Bua pesbboHapesaHns (Hapy>KHOE Ui BHYTPEHHeE)

» OnpegenuTb HanpaBneHue BpaLLeHWs WNMHAenNs

* BoibpaTb HanpaeneHune pe3bbbl (MPaBOCTOPOHHSA UMW TEBOCTOPOHHSAS)
» OnpegenuTb HanpasneHue nogayn

B 3aBucumMocTn OT bopMbl 3arOTOBKM M TUMa CTaHka BblIOMpaeTcs MeToq HapesaHus
pe3bbbl: HanpaBneHve nogaynM W BpaLUEHUs LWNMHAENA AONs Hape3aHus npaBow
Hapy>XHOW UIT1 BHYTPEHHEN pe3bObl, Ui NeBOWN HAPY>XXHOW NN BHYTPEHHEN Pe3b0bI.

HapyHasi-npaBocTOpoHHsA pe3bba

E [
Hapy>kHasi-neBoCTOpOHHSIsi pe3bba
ﬁ R I

BHYTpEHHSS-NPaBOCTOPOHHSIS pe3bba

BHYTpeHHsI-NeBOCTOPOHHSAS pe3bba




OBIIME PEKOMEHIALIM

Bb160p nnacTuHbl

Cruta
PazMep TITaCTHHBI Tun naacTuHbL
DK110 DP220 DM215
11 11E... 11N... ([ [ ([
16 16E... 16N... [ (] [
2 22E... 22N... o (] ([
MTTR43... (] (] (]

BbiGop noaxoasiero cnnasa v pexxunma pesaHus

DK110 — nepBbii BbibOop And obpaboTku YyryHa M UBETHbIX MEeTannoB (H-p, antOMWHMEBBIX
cnnaBoB), pekoMmeHaoBaHHasa ckopocTb Vc: 100~300 M/MUH.

DP220 — nepBbiii BbIOOp A5t 06paboTkM pasnuyYHbLIX BUOOB CTanu, peKoOMeHoBaHHash CKOPOCTb
Vc: 100~150 M/MUH.

DM215 — nepBbii BbiOOp Anst 06paboTkM cTanu, HepXXaBewllen cTanu, peKkoMeHOoBaHHas
ckopocTb V¢:40~80 m/MuH. ons HepxxaBatower ctanu; Ve:100~80 m/MuyH. gnsa ctanu

[lnsa BbiGOpa noaxoasALLEro pesLa no katanory Heo6XxoaMMmo:

* Boibpath BUA pesbboHapesaHuns (Hapy>kHOe Unu BHyTPeHHee)

* OnpenenuTb BHYTPEHHUI AnameTp oTBepCTus (Mpun BHYTPeHHeM pe3bboHapesaHun)
* BeibpaTb MeToa HapesaHusi (cm. cTp.40-41)

* BbIOpaTb T1n nnacTuHbl

* BoibpaTb TMN pesua

Bbi6op nogknagHon nnacTuHbI:

BbiGop nogknagHoW MnacTWHbl B 3aBUCMMOCTWU OT Lwara pesbObl, yncna BUTKOB, AMaMeTpa
06paboTkm
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don ray OBILE PEKOMEHJALTUN

PekomeHaauum K cnnasam NnacTuH

<&=—=  W3HOCOCTOIIKOCTb MpodyHocTs — ——>
01 10 20 30 40
P DP220
Cranb DM215
M DP220
Hepiageone S

& P ¢

DP220 DM215 DK110

DP220 (P30, M40)

Cuctema cnoes nokpbitns: PVD TiN

Cnnas DP220 wumeeT wWUpOKOe MNpPUMEHEHME, OTNIMYAETCA XOpPOoLleh MPOYHOCTbIO U
N3HOCOCTOMKOCTbIO.

PekomeHgoBaHHasi ckopocTtb Ve: 100-150 M/MUH.

DM215 (M25, P20)

Cuctema cnoes nokpbiTna: PVD TiAIN

DM215 onTumaneH, B NepByto ovepenb, 4s 06paboTkm Hep)kaBetoLLEeN CTanu, Takke NoaxoanT
ans obpaboTku Apyrmx BMAOB CTanu Npu CPedHNX U BbICOKMX CKOPOCTSIX. PekomeHOoBaHHaAsA
ckopocTb Vc: 100-180 M/MUH.

DK110 (K15)

Pa3mep 3epHa: 0,6 Mkm

TeepaocTtb: HV1670

DK110 noaxoawuT, B nepByto odepenb, Ans 06paboTkm YyryHa 1 LUBETHbIX METanmnoB (Hanpumep,
antoMUHUEBBIX CMNaBOB), pekomeHagoBaHHasa ckopocTb Ve: 100~300 M/MUH.




NHCTPYMEHT JJIA1 HAPE3AHWA PE3bBbI

' 60° Iimactunbl HenoHOTO MTpod s (V-Tuna)

-

\ HpaBOCTOpOHHﬂﬂ njacTuHa ‘

r

BHyTpeHHsis

~

ApTikyn

TNesocTopoHHve

ApTikyn Cnnas
[paBocTopoHHme DP220  DM215
MTTR 436001 O (]
MTTR 436002 O (
MTTR 436003 O [
MTTR 436004 O o

MTTL 436001
MTTL 436002
MTTL 436003
MTTL 436004

Paamep pexyLuen
Cnrnas LLlar Pasmep oo i)
DP220 DM215 i IC L/proitm X
O | 10~175 | 214 o1 | 17 | 029
O | 2025 | 1310 | o | 02 | 17 | 02
O 30~35 97 03 17 029
O | 40~45 | 65 04 | 17 | 029

@: Cknaanpyemas nosuuus
O: Mpou3BOACTBO Nop 3aka3

.‘ 55° Inactunsl HenoaHoro npoguns (V-tumna)

(

\ TIpaBoCTOPOHHSS IUIACTHHA ‘

r

BH

;—<

EHHAA

HapyxHas

ApTukyn

IleBoCTOPOHHME

ApTukyn Cnnas
lpaBOCTOPOHHIE DP220  DM215
MTTR 435501 O
MTTR 435502 @)
MTTR 435503 O
MTTR 435504 @)

MTTL 435501
MTTL 435502
MTTL 435503
MTTL 435504

Pa3mep pexyLuen
DP220 DM215 i IC L/ntoim X Y
1.0~1.75 | 24-14 0.1 1.7 0.29
2.0~25 13-10 0.2 1.7 0.29
12" 87
3.0~35 9-7 0.3 1.7 0.29
40~45 6-5 0.4 1.7 0.29

@: Cknagupyemas nosuuns
O: Mpon3BoAcTBO Nop 3aKas




don ray VUHCTPYMEHT JUUI1 HAPE3AHWS PE3bBEbI

(7 60° Pe3b0OBEIC [IACTHHBI HEMOIHOTO TPO(HUIIS

BHYTpeHHSAS p o=

- NS

HapyxHas

k pasocroporas naactia J k ) k J

ApTikyn Cnnag  Aptvkyn Cnnas lar  Paswep P,?&“{'ﬁfmp(%ym”ﬁ”
[paBocTOpOHHME DK110 DP220 DM215 TNesocTopoHHve DK110 DP220 DM215 MM i IC L/proitm
HERAGD Cle e HELAGO O o515 4816 | 1 | 43 | o002 | 029 | 035
16ERAGD Ole| e 16ELAGD Of o515 |46 | 002 | 031 | 0%
16ERAGEO Ole @ 16ELAGE0 O 0530 | 486 | 38 | 6 | 003 | 047 | 087
6ERGE0 Ol e e 16ELG60 O | 17530 | 188 oft | o4 | 067
22ERN60 cle e 22ELNGO O 3550 | 75 | 1 | 81 | 0o | o7 | 098

@: Cknaavpyemas nosuuus
O: Mpou3BOACTBO nop 3aka3




NMHCTPYMEHT U1 HAPE3AHW A PE3bbBbI ¢

(= 60° Pe3b00BEIC IIACTHHEI HENOIHOTO MPOMHMIIs

BHyTpeHHsia

AL

HapyxHas

\ TIpaBocTopoHHSs MITACTHHA ‘ \ ‘ \ ‘

Aptikyn  Cnnas  ApTUKyM Cnnag lar ~ Pa3mep P,?Sc“,"ﬁfmp&’ﬁym”ﬁﬁ”

Mpasocroportine  DK110DP220DM215  llesoctoposte  DK110 DP220 DM215 ! Ugoiw T X Y
06NRABO 06NLAGO 0545 | 4816 | 582 | 211 | 008 | 03 | 031
08NRAGO 08NLAGO 0515 | 4816 | 316" | 325 | 003 | 03 | 03
11NRAGD Ole| e 1INLAGO O o515 4816 | 1w | 43 | o003 | 031 | 03
16NRAGO Ol e|e 16NLAGOD O o515 | 46 w0 | 0%
16NRAGED O e e 16NLAGE0 O 0530 | 468 | 38 | 63 | o004 | 047 | 067
16NRGB0 Ole| e 16NLGSD 17530 | 168 ot | oar | o7
22NRN6O Ole|e 2NLNGO O as50 | 75 | w2 | &7 | oot | o067 | 098

@: Cknagupyemas nosnums
O: Mpon3BoAcTBO nop 3aKas




0 donray VUHCTPYMEHT /1151 HAPE3AHUSI PE3bBbI

(™ 55° Pe3b0OBEIC IIACTHHBI HEMOIHOTO POQuUIs

BHYTpEHHsIA X—

< L @

HapyxHas \O

ApTykyn Cnnas ApTykyn Cnnas LLlar Paswvep PES?&EJ’&"&”&?“
[paBocTopoHHve DK110 DP220 DM215 JleBocTOPOHHME DK110 DP220 DM215 MM tpi IC L/proitm
HERASS O e e HELASS O o515 [aste [ 1 | 43 | o003 | 031 [ 03
16ERASS Cle e 16ELASS O os15 | a6 | 003 | 031 | 035
16ERAGSS OB BN 6ELAGSS O 0530 | 46 | 38 | 6 | 004 | 047 | 087
16ERGS5 Ol e|e 16ELGS5 O | 17530 | 188 on | ooar | e
22ERNSS Ol e|e 2ELNSS O 3560 | 75 | 1 | &7 | 0o | o067 | 098

@: Cknagmpyemas nosuums
O: MNpov3soacTBO Nof 3aka3




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI ¢

(7 55° Pe3b0OBEIC [IACTHHBI HEMOIHOTO TPO(HUIIS

BHyTpeHHss Y

AL

W \©\ L

HapyxHas Ic

Wy \_ Y, \_ Y,

ApTIKYn Cnnas ApTUKyT Cnnas LLlar Paamep nggﬂgfmp(;“;)yﬁﬁ“

Moasocroportwe  DKTIODP220DM215  Nesoctopose  DK110 DP220 D215 W i Ugom T XY
O6NRASS 06NLABS 0515 | 4816 | 582 | 211 | 003 | 03 | 0%
0BNRASS 0BNLASS 0515 | 4846 | 16" | 325 | 003 | 03 | 035
11NRABS O e|e HINLASS O | 0515 |46 | 1w | 43 | 003 | 031 | 03
16NRABS Ole|e 16NLASS O o515 | 416 0| o3| 0%
BNRAGES O e|e 6NLAGSS O 0530 | 488 | 38 | 6 | o4 | 047 | 067
6NRGES Ole|e 16NLGS5 17530 | 188 o | o | o7
22NRNBS Ol e e 22NLNS O 8560 | 76 | wr | &1 | oot | oo | 0%

@: Cknanmpyemas nosuuus
O: MNpov3soaCcTBO Mof 3aka3




o donray VUHCTPYMEHT JIJIs1 HAPE3AHUSI PE3bEbI

7 ISO merpryeckii mONHbIA POQHIB

HapyxHasi IC

\ HpaBOCTOpOHH)IH TuracTuHa ‘ \ ‘ \ ‘

Aptukyn  Cnnas ApTuKym Cnnas lar ~ Pa3mep Pﬁggﬁf&%ﬁ“
MpaBoCTopOHHYe DK110 DP220 DM215 JleBocTOpOHHIE DK110 DP220 DM215 i IC L/proitm r X Y
11ER0.50 ISO 11EL0.50 ISO 0.50 002 024 016
11ER0.751SO ® o o 11EL0.75 1SO O 0.75 003 024 024
11ER1.001SO [ BN BN ) 11EL1.00 ISO O 1.00 004 027 027
11ER1.251SO ® o o 11EL1.25 1SO O 1.25 1/4" 43 005 031 035
11ER1.501SO [ BN BN ) 11EL1.50 ISO O 1.50 007 031 039
11ER1.751S0 [ BN BN J 11EL1.751SO O 1.75 009 035 047
11ER2.001SO [ BN BN ) 11EL2.00 1ISO O 2.00 010 039 051
16ER0.50 ISO OO | O 16EL0.50 ISO 0.50 002 024 016
16ER0.751SO [ BN BN ) 16EL0.751SO O 0.75 003 024 024
16ER1.00 1SO ® o o 16EL1.00 ISO ( } 1.00 004 027 027
16ER1.25 SO [ BN BN ) 16EL1.251SO [ ] 1.25 005 031 035
16ER1.50 ISO ® o o 16EL1.50 ISO [} 1.50 2 © 007 031 039
16ER1.751SO [ BN BN ) 16EL1.751SO [ J 1.75 009 035 047
16ER2.00 ISO ® o o 16EL2.00 SO ( J 2.00 010 039 051
16ER2.50 ISO [ BN BN ) 16EL2.50 ISO [ J 250 012 043 059
16ER3.00 1SO ® o o 16EL3.00 1SO ( } 3.00 014 047 063
16ER3.50 ISO O|lO |0 16EL3.50 ISO 3.50 015 047 063
22ER3.001SO OO | O 22EL3.001SO 3.00 014 047 063
22ER3.501SO Ol @ @ 22EL3.501SO O 3.50 015 063 09
22ER4.00 1SO OGN BN J 22E14.001SO ([ ) 4.00 016 063 09
22ER4.50 1SO O @ | @ 22EL4.501SO O 450 112" 87 016 067 094
22ER5.00 1SO O @ | @ 22EL5.00 1SO ( } 5.00 016 067 098
22ER5.50 1SO O 22EL5.501SO 5.50 016 067 098
22ER6.00 ISO ® O 22EL6.00 1ISO 6.00 020 067 098

@: Cknagnpyemas nosnuums
O: Mpou3BOACTBO Nop 3aka3




NHCTPYMEHT JJIA1 HAPE3AHWA PE3bBbI 0

7 ISO merpuueckuii monHBIi mpoduIb
( ) ( )

m1><

il

Hapy»xHas IC

\ IpaBocTopoHHss NMIacTHHA ‘ \ ‘ \ ‘

ApTakyn  Cnnas Aptukyn Cnnag lar  Paswep P,?&“,"ﬁfmp(ﬁl’gyﬁ”ﬁﬁ”
[paBocTopoHHHe DK110 DP220 DM215 JleBocTOpOHHME DK110 DP220 DM215 MM i IC Limtoitm r X Y

11NR0.50 ISO 11NL0.50 ISO 0.50 002 024 016
11NR0.75 1SO O|O0| @ 11NL0.75 1SO O 0.75 003 024 024
11NR1.00 I1SO Ol @ | @ 11NL1.001SO O 1.00 004 024 027
11NR1.251SO O @ | @ 11NL1.251SO O 1.25 1/4" 43 005 031 035
11NR1.50 ISO Ol @ | @ 11NL1.50 1SO O 1.50 007 031 039
11NR1.751SO O @ | @ 11INL1.751SO O 1.75 008 035 047
11NR2.00 ISO OB BN ) 11NL2.00 ISO O 2.00 009 039 051
16NR0.50 ISO 16NL0.50 ISO 0.50 002 024 016
16NR0.75 1ISO Ol @ | @ 16NL0.75 1SO O 0.75 003 024 024
16NR1.00 ISO ® o o 16NL1.00 ISO ( } 1.00 004 024 027
16NR1.25 1SO ® o o 16NL1.251SO [ } 1.25 005 031 035
16NR1.50 ISO ® o o 16NL1.50 ISO ( ] 1.50 2 8 007 031 039
16NR1.751SO [ BN BN ) 16NL1.751SO [ ] 1.75 008 035 047
16NR2.00 ISO [ BN BN J 16NL2.00 ISO () 2.00 009 039 051
16NR2.50 ISO ® e o 16NL2.50 ISO [ J 2.50 oM 043 059
16NR3.00 ISO ® o o 16NL3.00 ISO ( } 3.00 014 043 059
16NR3.50 ISO OO | O 16NL3.50 ISO 350 015 043 059
22NR3.00 1SO O|O| O 22NL3.00 SO 3.00 014 043 059
22NR3.50 ISO Ol @ | @ 22NL3.501SO O 3.50 015 063 09

22NR4.00 ISO OGN BN ) 22NL4.00 ISO ( } 4.00 016 063 09

22NR4.50 1ISO ORN BN ] 22NL4.501SO O 450 12" 87 017 063 094
22NR5.00 ISO OGN BN J 22NL5.00 ISO ([ ) 5.00 017 063 094
22NR5.50 ISO O 22NL5.50 1SO 550 017 063 0%
22NR6.00 ISO ® O 22NL6.00 ISO 6.00 020 063 094

@: Cknagvpyemas nosnuus
O: Mpou3BOACTBO Nop 3aka3




o donray VUHCTPYMEHT JIJIs1 HAPE3AHUSI PE3bEbI

(7~ 60° Amepukanckuii UN nomHblii mpoduis

HapyxHasi IC

\ HpaBOCTOpOHH)Iﬂ TuracTuHa ‘ \ ‘ \ ‘

Aptukyn  Cnnas ApTuKym Cnnas lar ~ Pa3mep PESOMSEMP(%%%?M
[paBoCTOPOHHHE DK110 DP220 DM215 IesocTopoHHMe DK110 DP220 DM215 MM i IC L/proitm r X Y
11ER32UN O| O 11EL32UN 0.794 32 003 024 024
11ER28UN O|0O0|O 11EL28UN 0.907 28 003 024 027
11ER24UN ORNORN J 11EL24UN O 1,058 24 004 027 031
HER20UN O|O|e H1EL20UN Of o | & | | | o] o9 o3
11ER18UN CRNORN J 11EL18UN O 141 18 005 035 039
11ER16UN OO | @ 11EL16UN O 1.588 16 006 039 043
11ER14UN OO0 @ 11EL14UN O 1814 14 007 043 047
11ER12UN O|O0| @ 11EL12UN O 217 12 008 043 055
16ER32UN OO 16EL32UN 0.794 32 003 024 024
16ER28UN OO0 | @ 16EL28UN 0.907 28 003 024 027
16ER24UN CRNORN J 16EL24UN O 1.058 24 004 027 031
16ER20UN O|O| @ 16EL20UN O 1.270 20 004 031 035
16ER18UN OO | @ 16EL18UN O 141 18 005 035 039
16ERTBUN O|O|e 16EL1BUN O 1o | % | .| | 06| 0% | 0
16ER14UN O|0| @ 16EL14UN O 1814 14 ' 007 043 047
16ER12UN O|O0| @ 16EL12UN O 2117 12 008 043 055
16ER11UN 16EL11UN 2.309 1" .009 043 055
16ER10UN O|O | 0O 16EL10UN 2540 10 010 043 059
16EROUN 16EL9UN 2.822 9 01 047 059
16ER8UN O|O0| @ 16EL8UN O 3175 8 012 047 063
22ER7UN Ol e 22ELTUN O 3.629 7 013 047 063
22ER6UN Ol @ 22EL6UN O 4233 6 014 047 063
22ER5UN Ol @ 22EL5UN O 5.080 5 12" 87 015 057 073
22ER4.5UN O| @ 22EL4.5UN 5.644 45 016 057 073
22ER4UN Ol @ 22EL4UN 6.350 4 017 057 073

@: Cknagupyemas noauuus
: Mpoun3soacTBo NoA 3akas




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI o

(7 60° Amepukanckuii UN nomHblii mpoms
( ) ( ) ( )

BHYTpeHHsas

—<
f
T ><

il

HapyxHas IC

\ HpaBOCTOpOHH}IH njacTuHa ‘ \ ‘ \ ‘

Aptikyn  Cnnas  ApTUKyM Cnnag lar ~ Pa3wep Pﬁggﬂﬁfmﬂzﬁyﬁ“ﬁ“
[paBocTopOHHe DK110 DP220 DM215 IleBocTopoHHMe DK110 DP220 DM215 MM i IC L/mtoitm r X Y
11NR32UN O | O 1INL32UN O 0.794 32 003 024 024
11NR28UN OO | O 1INL28UN O 0.907 28 003 024 024
1INR24UN OCRNORN J 11NL24UN O 1,058 24 003 027 031
1INR2OUN O|O|e 1INL20UN Of o | o | | | o] o9 o3
1INR18UN CRNORN J 1INL18UN O 141 18 .006 031 039
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O: Mpon3BoAcTBO Nof 3aKkas




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI

.- AMepHUKaHCKUH yIOpHBIN poduib

\ TIpaBoCTOpOHHSS TIACTHHA ‘

BHyTpeHHsas

HapyxHas

~

[
1><

~

ApTukyn Cnnas ApTitkyn Cnnas [War Pa3mep
[paBocTopoHHue DK110 DP220 DM215 TesocTopoHHue DK110 DP220 DM215 MM IC L/noim
11NR20ABUT ke 11NL20ABUT 1200 | 2
e |43
1INR1GABUT o|o 1INL1GABUT 1588
16NR20ABUT 16NL20ABUT 120 | 2
16NR16ABUT 0|0 16NL16ABUT || L |
16NR12ABUT o]0 16NL12ABUT 27| 12 '
16NR10ABUT olo 6NL10ABUT 250 | 10
2NREABUT oo 22NLBABUT 3175 | 8
1|8
22NR6ABUT 0|0 22NL6ABUT | e | s

Pa3smep pexyLen
KPOMKM (Lit01M)

r

003
.003
.004
005
.007
008
010
012

X

031
031
031
031
039
043
047
063

Y

035
034
034
034
04
047
052
059

@: Cknaaupyemas nosuums
O: Mpon3BoAcTEO Nop 3aKas

_
o




0 donray MHCTPYMEHT JIJIS1 HAPE3AHUS PE3bBbI

7 60° Pesnba no cranmapry API

BHYTpeHHsS

Pasmep pexyLuen
ApTikyn Cnnag  Aptvkyn Cnnas War  Pasvep oLk o
[TpaBocTopoHHve DK110 DP220 DM215 TNesocTopoHHve DK110 DP220 DM215 MM i IC L/proitm r X Y
16ER10APIRD Ol e 16EL10APIRD 2.540 10 004 043 059
38 |63
16ERO8APIRD O| @ 16ELOBAPIRD 3175 8 005 047 063

@: Cknaanpyemas nosuuus
O: Mpou3BOACTBO Nop 3aka3

(" )

BHyTpeHHssA

Paamep pexyLuen
Aptukyn. ~ Cnna ApTUKYM Cnnag War ~ Paswep "EEeR S
[paBoCTOPOHHME DK110 DP220 DM215 TNeBocTOPOHHME DK110 DP220 DM215 MM i IC L/ptoim r X Y
16NR10APIRD [ORN ) 16NL10APIRD 2.540 10 28" 6 004 043 059
16NROBAPIRD Ol e 16NLOBAPIRD 3475 8 ' 005 | 047 | 063

@: Cknaavpyemast noauums
O: Mpou3seoacTBO Nop 3aka3




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI

.- 60° ITnacTunb! U1 Hape3aHus pe3bObl Ppe3epoBaHUEM

( )

HaumeHoBaHwe ApTukyn Cnnas
DK110 ~ DP220 DM215
HenonHblit npocwrib 60° SV1906
HenonHsiit npocnb 60° £v SV1604

@: Cknaanpyemas noauuus
O: Mpon3BoAcTBO Nop 3aKas




o donray VUHCTPYMEHT JIJIs1 HAPE3AHUSI PE3bEbI

(7 Pessbodpesa
" fag

DIN 18358

N EED

g
D
ad

\—

P
ApTukyn SR Pl

L1 MnactuHa TopLeBon ko4
SMT11-12F11 1 12 32 80 11 L60M2.5X6 T-08
SMT18-20K16 18 20 55 125 16 ** L60M3.5X8 T-15
SMT25-25M16 25 25 70 150 16 ** L60M3.5X8 T-15
SMT35-32522 35 32 70 250 22 L60M4.5X12 T-20

NS HAPY)XXHOTO pe3aHusi UCMoNb30BaTh NNacTuHbl 16EL ****
AN BHYTPEHHEr0 pe3anns UCnonb3oBaTtb NnacTuHbl 16ER ****

Cnocobbl HapesaHusi HapyXHOM pe3bObl hpesepoBaHmem

MpaBocTopoHHMe-R TNeBocTOpOHHME-L MpaBocTopoHHne-R JeBocTOpoHHMe-L

MnactuHa 16EL **** MnactuHa 16EL **** Mnactuha 16EL **** MnactuHa 16EL ****

Cnoco6bl Hape3aHsi BHyTpeHHel pe3bbbl (hpesepoBaHmeM

MpaBocTopoHHMe-R TNeBocTopoHHMe-L MpaBocTopoHHMe-R JleBocTOpOHHME-L

Mnactuha 16ER **** MnactuHa 16ER **** MnactuHa 16ER **** Mnactuna 16ER ****




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI

.- Pesen
~ (T~

\ o ‘ ‘ F
TIpaBocTopoHHHii pe3ert

Aptukyn Paamepb! (Mm) TnacTuHbl

Koy

TNesocTopoHtue  MpaBOCTOPOHHME Nesble  MMpaBble

>
S
=
=
o
<
=
=
(=
=}
=

TopLeBoi Krtoy
MoaknapHas
nnactuHa
Nog MoAKNaaHyo
nnacTuHy
LUlecTurparHiit

SEL1212F16 SER1212F16 12 112 | 12 | 16 | 80 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 S2.5
SEL1616H16 SER1616H16 | 16 | 16 | 16 | 20 | 100 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 825
SEL2020K16 SER2020K16 [ 20 | 20 | 20 | 25 | 125 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 825
SEL2525M16 SER2525M16 | 25 | 25 | 25 | 32 | 150 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 S2.5
SEL3225P16 SER3225P16 | 32 | 256 | 32 | 32 | 170 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 S2.5
SEL3232P16 SER3232P16 | 32 | 32 | 32 | 40 | 170 [ 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 S2.5
SEL2525M22 SER2526M22 | 25 | 256 | 25 | 32 | 150 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 $2.5
SEL3225P22 SER3225P22 | 32 | 26 | 32 | 32 | 170 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 S2.5
SEL3232P22 SER3232P22 | 32 | 32 | 32 | 40 | 170 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 825
SEL4040R22 SER4040R22 | 40 | 40 | 40 | 50 | 200 [ 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 S2.5

HpHMC‘IaHI/IC: HpaBOCTOpOHHI/Ie PE31BI UCTIOIB3YHOTCA € IPABOCTOPOHHUMH IIJIACTUHAMH, JIECBOCTOPOHHUE PE31IbI UCIIOJIB3YHOTCA C J€BOCTOPOHHUMHU IUIAaCTUHAMU




¢ donray MHCTPYMEHT JUUIsl HAPE3AHIS PE3BBBI

(7 Pesen (b=F)
2 N

‘ - ‘ ‘ F
TIpaBocTopoHHHMii pesert

Aptukyn Paamepb! (Mm) TnacTuHbl

JleBoctopoHHve  [paBOCTOPOHHME Nesble  MpaBble

>
S
=
=
o
<
=
=
(=
=}
=

TopLeBoi Krtoy
MoaknapHas
nnactuHa
Bunt
Nog MoAKNaaHyo
nnacTuHy
LUlecTurparHiit

SEL1010K11 SER1010K11 10 | 10 | 10 | 10 | 125 | MMEL. 1ER. L60M2.5x6 T-08

SEL1212K11 SER1212K11 12| 12| 12| 12 | 125 | MEL. 1ER.. L60M2.5x6 T-08

SEL1616K11 SER1616K11 16 | 16 | 16 | 16 | 125 | 1MEL. 1ER. L60M2.5x6 T-08
SEL1616H16-A | SER1616H16-A | 16 | 16 | 16 | 16 | 100 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 825
SEL2020K16-A | SER2020K16-A | 20 | 20 | 20 | 20 | 125 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 Q040080 825
SEL2525M16-A | SER2525M16-A | 25 | 25 | 25 | 25 | 150 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 82,5
SEL3225P16-A | SER3225P16-A | 32 | 25 | 32 | 25 | 170 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 825
SEL3232P16-A | SER3232P16-A | 32 | 32 | 32 | 32 | 170 | 16EL. | 16ER. L60M3.5x12 T-15 GM-16 MQ040080 S2.5
SEL2525M22-A | SER2525M22-A | 25 | 25 | 25 | 25 | 160 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 825
SEL3225P22-A | SER3225P22-A | 32 | 25 | 32 | 25 | 170 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 825
SEL3232P22-A | SER3232P22-A | 32 | 32 | 32 | 32 | 170 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 MQ040080 825
SEL4040R22-A | SER4040R22-A | 40 | 40 | 40 | 40 | 200 | 22EL. | 22ER. L60M4.5x14 T-20 GM-22 Q040080 825

HpnMean-me: HpaBOCTOpOHHP[e Pe31bl UCTIONB3YIOTCSA € IPABOCTOPOHHUMU IIJIACTUHAMH, JIECBOCTOPOHHUE PE31bI UCITOJIB3YIOTCA C JICBOCTOPOHHUMMU IUIACTUHAMU




NMHCTPYMEHT U1 HAPE3AHU PE3bEbI

.- Pesen

Aptukyn
TNesoctopoHHme  [paBoCTOPOHHHE
SNLO010H11 SNR0010H11
SNLO012K11 SNRO012K11
SNLOO13M11 SNR0013M11
SNL0013M16 SNR0013M16
SNL0016M16 SNR0016M16
SNL0020Q16 SNR0020Q16
SNLO025R16 SNR0025R16
SNL0032S16 SNR0032516
SNL0040T16 SNR0040T16
SNL0050U16 SNR0050U16
SNL0020Q22 SNR0020Q22
SNL0025R22 SNR0025R22
SNL0032S22 SNR0032S22
SNL0040T22 SNR0040T22
SNL0050U22 SNR0050U22

10
12
16
16
16
20
25
32
40
50
20
25
32
40
50

Paamep! (Mm)

74
8.4
8.9
10.2
n7
13.7
16.2
19.7
237
287
15.6
18.1
216
256
30.6

100
125
150
150
150
180
200
250
300
350
180
200
250
300
350

TnacTuHbl

JleBble

1INL..
1INL..
1INL..
16NL..
16NL..
16NL..
16NL..
16NL..
16NL..
16NL..
22NL..
22NL..
22NL..
22NL..
22NL..

Mpagble

1INR..
1INR..
1INR..
16NR..
16NR..
16NR..
16NR..
16NR..
16NR..
16NR..
22NR..
22NR..
22NR..
22NR..
22NR..

NOA NNnacTuHy

L60M2.5x6
L60M2.5x6
L60M2.5x6
L60M3.5x8
L60M3.5x8
L60M3.5x12
L60M3.5x12
L60M3.5x12
L60M3.5x12
L60M3.5x12
L60M4.5x14
L60M4.5x14
L60M4.5x14
L60M4.5x14
L60M4.5x14

TopLieBoi Koy

T-08
T-08
T-08
T-15
T-15
T-15
T-15
T-15
T-15
T-15
T-20
T-20
T-20
T-20
T-20

[=3

TMoaknanHas
nnacTuHa

GM-16
GM-16
GM-16
GM-16
GM-16
GM-22
GM-22
GM-22
GM-22
GM-22

1104 NOAKNaaHyo
nNacTuHy

MQ040080
MQ040080
MQ040080
MQ040080
MQ040080
MQ040080
MQ040080
MQ040080
MQ040080
MQ040080

LUlecTurparHiit

S2.5
825
S2.5
S2.5
S25
825
S2.5
825
S2.5
S2.5

HpHMC‘IaHI/IC: HpaBOCTOpOHHHe PEe31BI UCTIOIB3YKTCA € IPABOCTOPOHHUMH IIJIACTUHAMH, JICBOCTOPOHHUE PE31IbI UCIIOJIB3YHOTCA C J€BOCTOPOHHUMU IUIACTUHAMU




o
o donray

NMHCTPYMEHT U1 HAPE3AHUA PE3bEbI

' Peser (V-tum)
(

TIpaBocTOpOHHHMII pe3ert

\—

Aptukyn

TNesocTopoHHue  paBoCTOpOHHME

MTHL1616H43 | MTHR1616H43 | 16 | 16 | 16
MTHL2020K43 | MTHR2020K43 | 20 | 20 | 20
MTHL2525M43 | MTHR2525M43 | 25 | 25 | 25
MTHL3225P43 | MTHR3225P43 | 32 | 25 | 32
MTHL3232P43 | MTHR3232P43 | 32 | 32 | 32

Paamepb! (Mm)

20
25
32
32
40

100
125
150
170
170

- - T

<—

MnacTuhbl

110 NNaCcTUHy
MonknaaHas
Knioy

TNesbie  [lpasble

TopLiesoit ko4
nnactuHa
BuHt
Nog NOAKNAAHYI0
nnacTuHy
LWlecTurparHbIit

MTTL43.. | MTTR43.. [ L60M4.5x12 T-20 HL1814 ML0620 S4
MTTL43.. | MTTR43.. | L60M4.5x12 T-20 HL1814 ML0620 S4
MTTL43.. | MTTR43.. | L60M4.5x12 T-20 HL1814 ML0620 S4
MTTL43.. | MTTR43.. [ L60M4.5x12 T-20 HL1814 ML0620 S4
MTTL43.. | MTTR43.. [ L60M4.5x12 T-20 HL1814 ML0620 S4

7~ Pesen (V-tun)
(

Aptukyn

IleBocTopoHHIE  [TpaBOCTOPOHHME

STVEL3525T43 | STVER3525T43 | 23 | 20 | 25
STVEL4532T43 | STVER4532T43 | 30 | 30
STVEL5240T43 | STVER5240T43 | 38 | 38 | 40

Pa3mepb! (Mm)

DmuH

l'[pnmeanHe: HpaBOCTOpOHHP[E PEe31BI UCTIONB3YIOTCA C IIPABOCTOPOHHUMH IIJITACTUHAMMU, JIEBOCTOPOHHHUE PE31bI UCIIOJIB3YIOTCSA C JIEBOCTOPOHHUMMU IUIaCTUHAMHU

Tesble

HpaBDCTOpOHHﬂﬂ TUTacTHHA

MnacTHbl

NoA nnacTuHy

MpaBble

M10Z, NOAKNaAHYH
nnacTuHy
LWlecTurpaHHbIi

T

S 8 ©
= &3
S g 5
3 S ©
= (==
o & =
=) |
=

L60M4.5x12 T-20
L60M4.5x12 T-20 - -
L60M4.5x12 T-20

l'[pnmeanHe: HpaBOCTOpOHHP[e Pe31BI UCTIONB3YIOTCA C IIPABOCTOPOHHUMH IIJIACTUHAMH, JICBOCTOPOHHHUE PE31bI UCIIOJIB3YIOTCA C JIEBOCTOPOHHUMMU IUTAaCTUHAMU




PYKOBOICTBO I10 UCITIOJIbB3OBAHHMIO

(= Meronsl Hapesanus pe3bObl

(B
®

Hapy>xHasi-npaBoCTOPOHHSAS pe3bba

T

HapyxHas-neBoCTOpOHHAS pe3bba




donray

PYKOBOACTBO I10 UCIIOJIbB30OBAHUIO

7 Meronsl Hapesanus pe3bObl

MpenmyuiecTsa

HepocTtaTtku

PannansHoe Bpe3zaHue

~

«MpoctoTa wWcnonb3oBaHWUsA (CTaHAAPTHbIA LMK
Ans peasboHapesaHusi)

«LLinpokoe npumeHeHne (NpocTasi CMeHa pexnMoB
pesaHus)

*PaBHOMEpHbIN M3HOC MpaBOW U NEBOW CTOPOH
pexyLLen KPOMKHN.

<Tsxénoe cTpyxkoobpasoBaHue

-[loaBepxeHHOCTb BUbBpauun Ha nocneaHux
cTaausix pesaHus

*HeadhekTnBeH ans pesbboHapesaHus GonbLumx
Laros

-BonbLuas Harpy3ka Ha paguyc npu BepLUnHe

boxkoBoe Bpe3zanue

ﬁ

«OTHOCUTENbHO nerkoe MCMNOMNb30OBaHWeE
(nonyctaHaapTHbIN LMK ANs pe3bboHape3aHus)

*CHwKaeTcs cuna pesaHus

«[MpurogeH ans pe3bboHape3aHns 6onbLIOro Wwara
nnu nerkoobpabaTbiBaeMbix MaTepuanos

«XOpOLLWiA OTBOZ, CTPYXKN

*3HaunTenbHbI GOKOBOW WM3HOC MO nNpaBow
CTOPOHE PEXYLLEeN KPOMKMU.

*OTHOCUTENbHO 3aTpyAHEHHOe Wu3MeHeHue
rny6uHbI pe3aHns (CNoXHOEe NporpaMMMpoBaHnE)

MoaudunupoBaHHOS
OOKOBOE Bpe3aHUe

15° 729.5° <MpenoTBpaiiaer GOKOBOM W3HOC MO MpaBon «CnoxHoe nporpamMmpoBaHue o6paboTku
CTOPOHeE pexyLle KPOMKM «3aTpyaHeHHOe u3MeHeHne rnybuHbl pesaHns
«CHWKaeTcs cuna pesaHus (cnoxHoe nporpammupoBaHme)
<MpurogeH aAns pesbboHapesaHns GonbLUoro Lwara
nnv nerkoobpabarbiBaeMbix MaTepyanos
«XOopoLLWI 0TBOA CTPYXKU
ITonepemennoe

O0KOBOE Bpe3aHue

e

*PaBHOMepHbIN GOKOBOW M3HOC NpaBoi U NeBow
CTOPOH PEeXyLLEN KPOMKM

«CHuWxaeTcs cuna pesaHus

«[MpuroaeH ansa pe3bboHapesaHns 6onbLIOro Wwara
unu nerkoo6pabaTbiBaeMbix MaTepranos

«CnoxHoe nporpammupoBaHune o6paboTkn

«3aTpyaHEHHOE UW3MEHEHWE NyOuHbI pe3aHust
(cnoxHoe nporpammmpoBaHve)

*Tsxénoe cTpyxkoobpasoBaHune




PYKOBOICTBO I10 UCITIOJIbB3OBAHHMIO

[MporpammMmmnpoBaHme CTaHKOB

B coBpemeHHow cucteme YIY Hamny4dLwas npon3BoamTenbHOCTb
[oCTUraeTcsa npu nonepeyHomn nogade nnacTuHbl nog yrinom 28°-
29,5°, Tak e MOXHO ncnone3osatb yron nogayn 20°-30°. Hapsay
C 9TMM, OYeHb BaXXHO MOJAEPXMBaATb MUHUMAIbHYHO TMNyOuHY
pe3aHusa Kaxgon rpaHu B auanasoHe 0,005 grovima (0,13 mm).
[na Gonee cTabunbHOrO KOHTPONS pe3aHusi peKkoMeHayeTcs
nogaepxvBaTh rMyobuHy nogaym Ha NOCTosiHHOM yposHe ot 0,005
000,010 arorima (0.13-0.25 mm).

lMocneagHwnin npoxopn

[ns HekoTopbIX cTaHKoB ¢ YIMY Heobxoanmo 4To6b! yron nogayn
npu nocnefHem npoxofe 6bina 0°. Bo Bpemsi pe3ku aetanei B
GOMbLUMHCTBE CBOEM U3 YIIepoancTon cTanu 1 NnermpoBaHHON
cTanu, rmybuHa pesaHuns nocrnefHero Npoxofaa MoXeT AocTUraTb
0,005 prorima (0,13 MMm), 4TOBbI YNCTOTA NOBEPXHOCTM OTBEYana
cTaHgapTaM. [ins HEKOTOPbIX MaTepranoB MOXHO UCMONb30BaTb
rny6uHy nogaym 0,001-0,003 atonma (0.02-0.25 mm) npu npoxoae
Tyaa v obpaTtHo, 4TOObl NOBLICUTL YNCTOTY MOBEPXHOCTH.

Yron nonepeyHol nogayu

PekomeHao0BaHHbIN yron
nonepeyvHoun nogauu

28° 729.5°

~

KoppekTupoBka nogaym Ha 3y6

PasHuua Mexay nnactuHamm ¢ nNofHbIM npoguiemM u nnacTMHammn ¢ HenosnHbIM nNpodunem

[Tonubi mpoduns

[MnacTuHbl C NOMHBIM Npoduem

OTOT TN NnacTuH npumeHsieTca Haubonee wyacto. OHM
NOMHOCTbI0 POPMUPYIOT Npochunb pe3bbbl OT BHYTPEHHErO 40
Hapy>XHOro AMameTpa, npu SToM:

sobecreymBaeTcsi TouHasi BbicoTa pe3bbbl U paguychbl
npu BepLUMHE 1 BNaguHe Npoduns, YTo rapaHTupyeT Tpedyemyto
NPOYHOCTb Pe3bObI;

*He TpebyeTcsi TouHasi npeaBapuTenbHasi obpaboTka
AvameTpa nop pesb0y, a nocne onepaumn pesbboHapesaHus HeT
Heo6X0AMMOCTU B CHATUW 3ayCEHLIEB;

M5 KAXA0r0 KOHKPETHOrO Lwara v npoduns TpedyeTca
oTAernbHas NNacTuHa;

Henmonusiti npoduUnsb

[MnacTuHbl C HENOMHBIM NpodUem

OTOT TMN NNacTuH He o6pabaTbiBaeT BepLUMHY Npodunst pe3bbbl,
noatomy HeobxogMmo TouyHasi 06paboTka AMameTpa CTEepXKHS
/oTBEpCTMA AN HAaPYXXHOWN / BHYyTPEHHEN pe3bbbl, Npy 3TOM:

*0fHY NNacTUHy MOXHO MCMOSMb30BaTb ANA AMana3oHa
Luaros pe3bb ¢ 0A4MHAKOBbLIM YITIOM NOAbEMA;

*YHUBEPCANIbHOE MPUMEHEHWE NNACTUHbI C PaauycoM
npu BEpLUMHE, OPUEHTUPOBAHHBIM Ha HAaMMEHbLUWIA Lar pe3bobl,
BEIET K YMEHbLUEHUIO CTONKOCTU UHCTPYMEHTA.




odon roy PYKOBOJICTBO I10 UCIIOJIb30BAHUIO

(i? Uwucno mpoxonoB U ryOrMHa Bpe3aHus 3a MPOXO/T

[ns Hape3aHusi pe3bObl YMCIO NPOXOAOB U MMybuHa BpesaHus UMELT peluatollee 3HadeHue. [Ona 6onbLMHCTBa
CTaHKOB MpY HamnvMcaHun ynpaensioLlei NporpaMmbl HEOGX0AMMO 3afaBaTh O6LLY0 BbICOTY Npodunst pessobl 1
rnyGuHY Bpe3aHusi A NepBoro Ui nocrenHero npoxonos

PekomeHaaumm ons onpegeneHns Yicna npoxoaoBs v rmyOuHbl Bpe3aHus:

.ONaMeTp 3aroTOBKM He AOMKEH NpeBbILLAaTh MakcMManbHOro guameTtpa pe3bbbl 6onee Yem Ha 0,14 MM ans
obecneyeHnst npuemMnemMon CTOMKOCTU NNacTUHbI;

-ny6bvHa Bpe3aHusi fomkHa 6bITb He MeHee 0,05 MM;

-rny6uHa BpesaHus npy 06paboTke ayCTeHUTHON HepXXaBetoLLen cTanu fomkHa ObiTb He MeHee 0,08 MMm.

OcobeHHO BaXKHO NpUAEPKMBaTLCA pEKOMeHAaLUMI Npy paboTe MHOro3y6biMU NNacTUHaMMU.
[nsa onpegeneHuns Yncna npoxoAoB MOXHO MCMONb30BaTh CrpaBoYHble Tabnuubl.

[my6uHa Bpe3aHus 3a Npoxos,

ny6uHy epe3aHusi Onsi Kax0o20 nMPoxoda MOXHO Ha3Ha4yume O8yMsl pasHbIMU
cnocobamu, e bI6OP KOMOPLIX He 3agUCcUIM oM NMPUHSIMO20 Memoda epe3aHusl.

O6paboTka C MNOCTENEHHO YMEHbLIaemown rnyouHoN v
Bpe3aHus

B 3aBucuMOoCTy OT BbICOTbI Npochuist pe3bbbl HavansHas rmybvHa Bpesanus 0,2-0,35 M,
3aTeM nocTeneHHo ymeHbluaeTcs fo 0,09-0,02 mm. MNMocneaHuii Npoxoa MOXeT 6biTh 6e3
Bpe3aHusi (3a4MCTHbIM), Ansi TOro, 4TOoObl YCTPAHUTb MOrPELUHOCTW, CBSA3aHHblE C
MOrPELUHOCTAMN MEXaHM3MOB CTaHKa. Yka3aHHOe COOTHOLIEeHWe [nyOuH Bpe3aHus
Hanbornee YacTo UCnonb3yeTcsl Ha COBPEMEHHbIX CTaHKkax ¢ YIY.

HapesaHwne pe3bbbl ¢ NOCTOSAHHOW rNyOunHOM Bpe3aHust \\//

[aHHbIi cnoco® MOXeT WCNonb30BaThbCA B KayecTBe anbTepHaTUBHOMO B cryvyae
BO3HMKHOBEHWS Npobnem co cTpyxkoapobneHvem. TonwmHa CTPYXKW B 9TOM crnyvae
ocTaeTcs noctosiHHomn. Kak npaBuio, npu 06paboTke ¢ MOCTOSIHHOW y6OuHON Bpe3aHus
TpebyeTcsa bonbluee KOMMYECTBO MPoxoAoB. HauanbHoe 3HaveHve rnybuHbl Bpe3aHus
[omkHo 6b1Tb 0.12 — 0.18 mM. KoHkpeTHOe 3HavyeHue 3aBUCUT OT rnyOuHbI NOCNeaHero
npoxoAaa, kKotopas He AOIMKHa 6bITb MeHbLue 0.08 MM.

Pexvmbl pe3aHuns onst nnactuH HenosiHoro npodouns (55° 1 60°)

Mpn obpaboTke pe3bbbl NNAacTMHaMM C HENOMHbLIM NPOMUIEM YUCHO MNPOXOAOB CcredyeT HadHadvaTb Kak
pekoMeHAoBaHO, HO rnybuHa BpesaHusi 3a MPOXOA4 He [OSKHA MpeBbilaTb MaKCUManbHOIO 3HaveHus,
pekoMeHA0BaHHOro Ans pe3bbbl C HAMMEHBLLMM LLAroM, KOTOPYHo MOXeT obpaboTtaTk AaHHasA NnacTuHa.

[lpn xecTkux ponyckax Ha pe3bby PEKOMEHAYETCS WCMONb30BaTb 3a4YUCTHOW MPOXOA C HyrneBOn
BENNYNHON BPE3aHUS.

«[1na MaTepranos C BbICOKOW TBEPAOCTbLIO CrieayeT yBENMYMUTL YUCIO MPOXOA0B.

[Tpu Hape3aHun pe3bbbl B MaTepranax, CKMOHHbIX K YNpOYHeHUto B npouecce obpaboTku, Hanpumep, B
HepxaBetoLlel cTanu, rmybuHa BpesaHusi He fomkHa ObiTb MeHbLue 0,08 MM.




PYKOBOICTBO I10 UCITIOJIbB3OBAHHMIO

(P Metoabl Hape3aHusl Ul onepalnuii pe3pOoHape3aHus

1) paguanbHoe BpesaHue
2) MoanuumpoBaHHoe GOKOBOe BpesaHne
3) nonepemeHHoe GOKOBOE Bpe3aHue

PagnanbHoe BpesaHue

Hanbonee pacnpocTpaHeHHbIN, a 04eHb YacTo U eAWHCTBEHHO
BO3MOXHbIN, CNocob Hape3aHus pe3bbbl. BpesaHue B 3arotoBky
MaeT no paguycy 1 CTpyxka dopMupyeTcst obenmmn cTopoHamm
pexyliero 3yba B Buae byksbl V. Npoucxognt paBHOMEPHBIN
M3HOC MO BCEW ANMHe pexylluei kpomku. Metoa Hambonee
npeanoyTUTENeH ANA Menkux pe3bb M maTepuanos,
YMpOYHSIEMbIX pe3aHneM (HanpumMep, HepXxaBetoLue ctanm).

//‘\\
I

[Mpu HapesaHun pe3bd C KPyMHbIM LUAromM CyLeCTBYEeT PUCK
BO3HUKHOBEHMWS BUOpaLMI U TPYAHOCTEN C yAaneHneM CTPYXKU

I'IonepemeHHoe ©okoBoe Bpe3aHune
HanpaeneHue BpesaHUs W3MeHSAETCH ANS Kaxgoro
nocreayoLero npoxoda, 4YTo CrnocobCTByeT PABHOMEPHOMY
M3HOCY MMacTuHbL. B OCHOBHOM wucnonbayetcs ans pessb ¢
KPYMHbLIM LIarom.

AV

TpebyeT cneumanbHOro NPOrpaMMHOro 06ecneyeHnst n TOHHOM
HaCTPONKN

MoguduumpoBaHHOe 60KOBOE Bpe3aHue
BenununHy ocesoro nepemelleHus Mexay Bpe3aHUsMU MOXHO
nogcunTaTh no hopmyne:
0,5 x ap (paduarnbHasi nodaqa) - Ons yena npogunsi pe3bbbl 60°
0,42 x ap (paduanbHas nodaqa) - Onis yana rnpogursi pe3sbbl 55°
370 nos3BomnsieT NomyyYnTb Yron Bpe3aHus Ha 5° MeHblle
MONOBWHBI yrna npoduns pesbobl

y HanpaeneHne noga4dun

1-5 °
0. 5a,

Cnoco6 Bpe3aHus BbIGMpPaeTCs B 3aBUCUMOCTU OT MaTepuarna, cTaHka, Tuna Tpebyemoit pessbbl
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(P dopmyra i pacdera rTyOHMHBI Bpe3aHus 32 MPOXO]

Aap my6uHa Bpe3aHuns 3a npoxop
p
Aapx= — X \/? X Homep npoxoga (ot 1 ao nap)

a_ O6uwas rmy6uHa BpesaHns
p

nap Uncrio MpoxosioB

r] ans nepsoro npoxoaga = 0.3

I ans sToporo npoxoaa = 1

r] ONs TPETEro M AarnbHENWHNX NPOX0A0B = X—1

(P [Tpumep pacuera

Ycnosus: BbluncneHus: Pesynprar:
War pesb6bl = 1,5 MM 0.94 Ons nepsoro npoxoga
a,=0,94 Mm A= Xalo0.3 = 0.23 rny6uHa BpesaHusi paBHa
n,, = 6 NpoxoaoB ) 0,23 MM
0.94 Ona BTOpOro npoxoaa
A2 = X1 =042 rny6uHa Bpe3aHus paBHa
V5 0,42-0,23=0,19Mm
0.94 [ns Tpetbero npoxoga
A3 = Xl o =059 rny6uHa BpesaHus pasHa
) 0,59-0,42=0,17 mm
0.94 [Onsa yeTBepTOro npoxoaa
A4 = X3 =073 rny6uHa BpesaHus paBHa
V5 0,73-0,59=0,14 mm
0.94 Ons natoro npoxoga
ALS = Xal 4 =084 rny6uHa BpesaHns pasHa
vV 5 0,84-0,73=0,11 mm
0.94 Ons wecTtoro npoxoaa
A6 = Xl 5 = 094 rny6uHa BpesaHus paBHa

vV 5 0,94-0,84=0,1Mm
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CP [Ipobnembl 1 UX yCTpaHEHHE

Mpobnema

BoamoxHasa npuymHa

1.04eHb BbICOKasi CKOPOCTb Pe3aHust

Pewenne

1.YMEHbLNTb CKOPOCTb Pe3aHuns

= 2.HepocTtatouHas rnybuHa pesaHus 2.YBenuuntb MyouHy pes3aHusi, U3MeHuTb crnocob
% 3.BbicokoabpasunBHbIii MaTepuan Bpe3aHus
s 4.HepocTatoyHast nogada COX 3./cnonb3oBaTk cnna. nNacTuHbI C NOKPbITUEM
3 5.HenpaBunbHas onopHasi nnactuHa 4.Wcnonb3oBatb COX
° s 6.HenpaBunbHbIl AnameTp ToyeHus nepepn 5.Bbibpatb Apyryto ONOPHYHO NNaCcTUHY
I HapesaHueM pe3bobl 6.MNpoBepuTb AMameTp ToueHUs
£ 7.PexyLuas KpoMKa BbiLLE LIeHTpanbHoM ocn Aetanm 7.MNpoBepuTb BbICOTY pexyLLen KPOMKW MO OTHOLLEHWIO
K LleHTpanbHoW ocu fetanu
1.04eHb BbiCOKasi CKOPOCTb pe3aHus 1.YMEHbLINTb CKOPOCTb Pe3aHuns
° o 2.0u4eHb bonbluas rmy6uHa pesaHus 2.YMeHbLNTb My6uHy pesaHns
% g 3.HenpaBunbHbeli BblGOp cnnaBa pesbboHapesHon 3.Mcnonb3oBaTb chnaB MNAacTWHbl € MOKPbITUEM,
ES NNacTuHbI ncnonb3oBaTh 6onee NPoYHbIN crinas
& E 4.I"noxon oTBOA CTPYXKKU 4.M3meHnTb cnocob Bpesanuns
-§ 3 5.HepocTtatouHas nogada COX 5.Acnonb3oBate COX
£ C§D 6.HeBepHas BbiCoTa pexyLLen KPOMKM MO OTHOLEHMIO K 6.MpoBepUTL BbICOTY pexyLLeit KpOMKW MO OTHOLLEHNIO
= LieHTparbHoi ocK feTanu K LIeHTpanbHoW ocu aeTanu
1.4Ype3mepHo BbiCOKasi TeMneparypa B 30He pe3aHns 1.YMeHbLUNTE CKOPOCTb Pe3aHusi, yMeHbLUNTb rnyoOuHy
2.HenpaBunbHbii BbIOOp cnnaBa pe3bOOHape3HOW pesaHusi, T(POBEPUTL AMaMETP TOHEHNs
53 NNacTuHbI 2./cnonb3oBaTb cnnaB MNacTWHbl C MOKPbITMEM,
'g' § 3.HepocTaTtouHas nogaya COX 1cnonbL30BaTh 6onee TBEPAbIN CNaB NNacTUHbI
= 3.Mcnonb3osats Gonblue COX
28
33
)
1.Hu3kas Temnepatypa pexyLien KpoMKu 1.YBeNnnunTb CKOPOCTb pe3aHuss unu YyBenuynTb
§ 2.HenpaBunbHbii BbIGOp cnnaBa pe3bOoOHape3Hon rnyGuHy pesaHust
S NNacTUHbI 2./cnonb3oBaTh CNaB NNacTUHbI C NOKPbITUEM
53 3.HepocTaTtoyHas nogaya COX 3.Ucnonb3osats COX
R
53
X
<
E
@
¢
1.Hu3kas Temnepatypa pexyLien KpoMKU 1.YBENM4nTL CKOPOCTb pe3aHuns
2.04eHb 6onbLuas rnybuHa pesaHus 2.YMeHbWUTb MyBUHY pesaHusl, YBENUYUTb YUCIO
o 3.HenpaBunbHblii BbIGOp cnnaBa pe3bboHape3HOM NpPOXOAoB
33 nNNacTuHbl 3.Ucnonb3oBaTb 6onee NpoyHbI cnnas
2 §= 4.HenpaBunbHbli AnameTp ToudeHus nepepn 4.lpoBeputb anameTp ToNEHUSI
gLe Hape3saHviem pe3bobl 5.MpoBepuTb BLICOTY LIEHTPOB
% § ] 5.HenpasunbHas BbICOTa BEPLUMHbI 6.M13mMeHnTb cnocob BpesaHins
g € 6.HepocratoyHas rmy6uHa pesaHus 7.YCTaHOBWTb OMOPHYIO NNacTUHy C APYrUM  Yrriom
4 7.HeBepHbll yron HakfoHa nepefHell MOBEPXHOCTM  HAKMOHa nepefHel NOBEPXHOCTU
OMOPHOW MNACTUHbI 8. YMeHbLINTL BbINeT pesua
8. OyeHb 6onbLLON BbINET pe3Lia
1.HenpaBunbHO 3aaaHHas cCKOpOCTb pe3aHnst 1.YBenuunTb MNn yMeHbLUNTb CKOPOCTb pe3aHns
3 2.Bbicokasi Temneparypa B 30He pe3aHusi 2.YMEHbLNTB rMyGuHY pe3aHns
300 3.Tnoxoit 0TBOA CTPYX KU 3.MameHnTb cnocob BpesaHns
2 § 4.HepocTtaTouHas nogada COX 4 Ucnonb3oBaTtb COX
g & 5 5.HeBepHbIi yron HaknoHa nepegHein MOBepXHOCTU  5.YCTaHOBUTb OMOPHYIO MAacTUHY C APYrUM  Yrmom
S ER OMOPHOW MNACTUHbI HaKroHa nepeaHel NOBepXHOCTU
=53 6.0ueHb BonbLLOI BLINET peslia 6.YMeHbLUUTL BLINET pesLlia
° 7.HenpaBunbHas BbicOTa BEPLUNHBI 7.MpoBepuTb BLICOTY pexyLlel KpOMKV NnacTuHbl No
OTHOLLIEHMIO K LIEHTparibHoOW ocn
1.Bbicokas TemnepaTtypa B 30He pe3aHusi 1.YMeHbLUNTL CKOPOCTb Pe3aHusi, U3MeHUTb rMyouHy
2.HenpaBunbHbli BblIbOp cnnaBa pe3bbOHape3HON — pe3aHusi, NPOBEepUTb AMAaMETP TOUYEHUs
= NNacTuHbl 2./icnonb3oBaTb cnnaB MNacTWHbl C MOKPbITUEM,
%’ g 3.HepocTaTtoyHas nogaya COX NPOBEPUTbL AMAMETP TOYEHUS, UCNONBb30BaTb NNACTUHbI
3= 4.HenpaBunbHbli AnameTp ToyeHus nepen M-tuna
E 5 HapesaHueM pe3sbbbl 3.Ucnonbaosatb COX
2 4.MNpoBepnTb ANAMETP TOHEHUST
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PekomeHryemMoe 4Kciio MPOXOA0B U TIIyOUH Bpe3aHus

(P ISO meTpuyeckmii ONHBINA POGUITL - HAPYKHBIC

Fny6ua Yueno npoxopos [puMeHsiemas nnactiHa
BpesaKit [onHblit npotunb

05 0.31 0.1 0.08 | 0.07 | 0.06 16ER0.501SO

0.75 0.46 0.16 | 0.14 | 0.10 | 0.06 16ER0.751SO

1.0 0.61 0.18 1 0.15 | 0.12 | 0.10 | 0.06 16ER1.001SO

1.25 0.77 0.19 1 0.17 | 0.14 | 0.11| 0.10 | 0.06 16ER1.251S0

15 0.92 0.22 | 021|017 | 0.14| 0.12 | 0.06 16ER1.501SO

1.75 1.07 0.22 | 021016 | 0.13 | 0.11 | 0.09 | 0.09 | 0.06 16ER1.751SO

20 1.23 0240231017 0.16| 0.14 | 0.12 | 0.11{ 0.06 16ER2.001SO

25 1.53 0.26|0.23 [ 0.19 | 0.7 | 0.15| 0.13 | 0.12 | 0.11| 0.11 | 0.06 16ER2.501SO

3.0 1.84 0.2710.25(020{0.18|0.16 | 0.14 | 0.13 | 0.12] 0.12| 0.1 | 0.10 | 0.06 16ER3.001SO

815 2.15 0.33 030 [ 0.24 | 0.21] 0.18 | 0.17 | 0.15 | 0.14 | 0.14 | 0.12 | 0.11 | 0.06 22ER3.501S0

40 245 0.34 1031024 |022|019{017 | 0.16 | 0.14 | 0.14 | 0.13 | 0.12 | 0.12 | 0.11] 0.06 22ER4.001SO

45 2.76 0.380.34 | 0.28 | 0.24 | 0.22 | 0.20 | 0.18 | 0.16 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.06 22ER4.501SO

5.0 3.07 042038 032027024 |022(020{0.18 018|017 | 0.16 | 0.15| 0.12 | 0.06 22ER5.001S0

(P 60° Amepukanckuii UN nonHsiii npoQuiis - HapyXHbIE

Fny6ua Yveno npoxoaos TpuMeHsiemas nnactixa

Bpe3aHiiA [onHbIi npochnb
32 0.46 0.16 | 0.14 | 0.10 | 0.06 11INR32UN 16NR32UN
28 0.52 0.16 | 0.13 { 0.09 | 0.08 | 0.06 11NR28UN 16NR28UN
24 0.61 0.7 10.15 [ 0.13 | 0.10 | 0.06 11INR24UN 16NR24UN
20 0.73 0.8 10.15 | 0.13 | 0.11{ 0.10 | 0.06 11NR20UN 16NR20UN
18 0.81 0.20 [ 0.18 | 0.14 | 0.12| 0.1 | 0.06 11INR18UN 16NR18UN
16 0.92 0.20 {018 { 0.15 | 0.12 | 0.11 | 0.10 | 0.06 1INR16UN 16NR16UN
14 1.05 0.21/0.18{0.15|0.43 | 0.11| 0.110.10 | 0.06 1INR14UN 16NR14UN
13 113 0.22 (019 0.16 | 0.14 | 0.13 | 0.12 | 0.11 | 0.06 16NR13UN
12 1.22 0.24 1022 | 0.18|0.16| 0.13 | 0.12 | 0.11 | 0.06 16NR12UN
11 1.33 0.24 {0.22 | 020 | 0.15| 0.12 | 0.12 | 0.11 | 0.11 | 0.06 16NR11UN
10 147 0.25(0.22 (021|014 013|012 0.12| 0.11| 0.1 0.06 16NR10UN
9 1.63 0.31]023| 021|017 |0.15| 0.14 | 0.13 | 0.12 | 0.1 | 0.06 16NRIUN
8 1.83 0.31/0.26| 021|018 |0.16 | 0.15| 0.14 | 0.13 | 0.12 | 0.11| 0.06 16NRSUN
7 2.09 0.36 [ 0.30 [ 0.24 | 0.21| 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.12 | 0.06 22NR7UN
6 244 040 (0.33]025(0.23|0.19 017 | 0.16 | 0.15| 0.14 | 0.13 [ 0.12 | 0.11{ 0.06 22NR6UN
5 293 041]035| 031026 (023021020019 | 0.17 | 0.15| 0.14 | 0.13 | 0.12 | 0.06 22NR5UN
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PGKOMCHI[YCMOG YUCJI0 IIPOXOA0B U FJIY6I/IH BpC3aHust

' 55° Pe3r0a ButBopTa, momHbIl pouiIs - HapyKHBIC

Tny6uHa Yueno npoxopos [pumeHsiemast nnacTuHa
Bpesati [onHbIi npotunb

28 0.58 0.17 1 0.14 | 0.11 0.10 | 0.06 16ER28W

26 0.63 0.18 | 0.15 | 0.13 | 0.11| 0.06 16ER26W

20 0.81 0.20 | 0.18 | 0.14 | 0.12| 0.1 0.06 16ER20W

19 0.86 0.21/0.19|0.15{ 0.13 | 0.12 | 0.06 16ER19W

18 0.90 0.25]0.19 | 0.15 0.13 | 0.12 | 0.06 16ER18W

16 1.02 021|018 | 0.15| 0.13 | 0.11 | 0.09 | 0.09 | 0.06 16ER16W

14 1.16 0231021017014 012 | 0.42 | 0.11 | 0.06 16ER14W

12 1.36 0.27 | 0.25(0.20| 0.16 | 0.15 | 0.14 | 0.13 | 0.06 16ER12W

11 148 0.27 1024 1020 0.17 | 0.15| 0.14 | 0.13 | 0.12 | 0.06 16ER11W

10 1.63 0.2710.25 | 0.20 | 0.17 | 0.15 | 0.15 | 0.13 | 0.13 | 0.12 | 0.06 16ER10W

9 1.81 0.28 1026 |0.21]0.18|0.16 { 0.15 | 0.14 | 0.13 | 0.12 | 0.12 | 0.06 16ERIW

8 2.03 0.30 | 0.27 {022 0.19| 017 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.12 | 0.06 16ER8W

7 2.32 0.34 10321026 022|0.20|0.18 | 0.17 | 0.16 | 0.15| 0.14 | 0.12 | 0.06 22ERTW

6 2.7 0.35]033(027]023|021{0.20|0.19|0.17|0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.06 22ER6W

5 3.25 042 1040035029 0.26|0.24 022020019018 0.47 | 0.15 | 0.12 | 0.06 22ER5W

55° BSPT nonHbI#H ipodith - HAPYKHBIC

ryGuHa Yueno npoxopos [MpumeHsiemast nnacTHa
Bpesani [onHbIi npocunb
28 0.58 0171 0.14 | 0.11 | 0.10 | 0.06 16ER28BSPT
19 0.86 0.22 | 0.19 [ 0.15 | 0.12 | 0.12 | 0.06 16ER19BSPT
14 1.16 0.2410.20 [ 0.17 | 0.14| 012 | 0.12 | 0.11 | 0.06 16ER14BSPT
1 1.48 0251023021018 0.16 | 0.14 | 0.13 | 0.12 | 0.06 16ER11BSPT

30° Kpymisiii npodmiie DIN40S - HapyxHble

Fny6uva Yueno npoxogos [MpumeHsiemast nnacTiHa
Bpesati [onHblit npodunb
10 127 0.02 | 021020 | 0.19| 0.16 | 0.12 | 0.10 | 0.06 16ER10RD
8 1.59 023021020019 0.18 | 0.16 | 0.14 | 0.12 | 0.10 | 0.06 16ER8RD
6 212 0.26 025024 |022| 021|019 |0.47 | 0.16 | 0.14 | 0.12 { 0.10 | 0.06 16ER6RD

4 3.18 0.34 1033 032 {0.30| 0.18 | 0.26 | 0.24 | 0.22 | 0.20 | 0.19 | 0.17 | 0.15| 0.12 | 0.06 22ER4RD
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PCKOMCHI[YCMOG YUCJI0 IIPOXOA0B U FJIY6I/IH BpC3aHusl

30° Tpaneneunansabiii npoduns DIN 103 - HapyxHBIE

Yueno npoxosos

I nyGuHa Yueno npoxonos MpumeHsiemast nnacTuHa
BpesaHn [MonHbIi npochunb
15 0.90 0231021016 0.13 | 0.11 | 0.06 16ER1.5TR
2 1.25 0.29 | 0.26 | 0.21| 0.17 | 0.14 | 0.12 | 0.06 16ER2.0TR
3 1.75 0.3210.31]024]0.19]0.18 017 | 0.15| 0.13 | 0.06 16ER3.0TR
4 2.25 0.33 032 (024022021017 |0.16 | 0.15| 0.14 | 0.13 | 0.12 | 0.16 22ER4.0TR
5 2.75 0.35|032(026|024|022|021]0190.19 047|015 0.14 | 013 | 0.12 | 0.06 22ER5.0TR
29° ACME - nHapyxHbIe

Hpmmeuﬂeman nnactuHa

Tny6uHa

Bpeaanm 7 8 9 MonHbli Mpoduns
12 119 02710231020 [ 0.17 | 0.14 | 0.12 | 0.06 | 0.06 16ER12ACME
10 1.52 029|025 0.21{0.18 | 0.16 | 0.14 | 0.12 | 0.11 | 0.06 16ER10ACME
8 1.84 0.30 | 0.26 | 0.22 { 0.19 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.11 | 0.06 16ERSACME
6 231 0.34 030 | 0.27 [ 0.24 | 0.21{0.19 | 0.16 | 0.14 | 0.12 | 0.12 | 0.11 | 0.11| 0.06 22ER6ACME
5 279 0.36 | 0.33 | 0.30 [ 0.26 | 0.23 | 0.20 | 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.06 22ER5ACME

UNIJ - HapyxHbIE

I ryuHa Yueno npoxonos MpumeHsiemas nnacTuHa
Bpesann IMonHbIit npochunb

32 0.46 0.16 | 0.14 { 0.10 | 0.06 16ER32UNJ

28 0.52 0.16 | 0.12 | 0.09 | 0.09 | 0.06 16ER28UNJ

24 0.61 0171 0.14 | 0.14 | 0.14 | 0.06 16ER24UNJ

20 0.73 019 0.16 | 0.13 | 0.13 | 0.09 | 0.06 16ER20UNJ

18 0.81 0.23|0.18 | 0.14 | 0.14 | 0.10 | 0.06 16ER18UNJ

16 0.92 0.26 | 0.21]0.14 | 0.14 | 0.10 | 0.09 16ER16UNJ

14 1.05 0.26 | 0.23 [ 0.17 | 0.17 | 0.11{ 0.10 | 0.06 16ER14UNJ

12 1.22 0.28 [ 0.27 { 0.20 | 0.20 | 0.13 | 0.11 | 0.06 16ER12UNJ

10 147 0.300.29 | 0.21 | 0.21| 0.13 | 0.12 | 0.1 | 0.10 | 0.06 16ER10UNJ

8 1.83 0.31/030(0.23 | 0.23 | 0.15| 0.14 | 0.13 | 0.12 | 0.11 | 0.10 | 0.06 16ER8UNJ

AMepHUKaHCKUN YIIOPHBIN NPOPMIIb - HAPY>KHBIE

I ryGuHa Yueno npoxogos

Bpe3aHys

0250231017 {0.15| 013 | 012 | 0.12 | 0.11| 0.1 0.10 | 0.06

MpvmMeHsemas nnacTtvHa

MMonHbIi npodunb

22ER5APBU
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PCKOMCHI[yeMOG YUCJI0 IIPOXOA0B U FJIY6I/IH BpC3aHust

r 60° Pe3nba o crangapry API - HapyxHble

Tny6uHa Yueno npoxopos [pumeHsiemast nnacTuHa
el 4 5 6 7 8 [onHbIi npotunb

10 141 0250231016 0.14 | 0.12 1 0.12 | 0.12 | 0.1 | 0.10 | 0.06 16ER10APRD

8 1.81 0.25]0.24 {019 0.16 | 0.14 | 0.14 | 0.13 | 0.13 [ 0.13 | 0.13 | 0.11 | 0.06 16ER8APR,,

60° NPT nonnslit npoduib - HapyKHbIE

Tny6uHa Yueno npoxoos [pumensiemast nnacTuHa
BpesaHi TonHblit npochnnb
27 0.66 0.15]0.13 1 0.12| 0.11 0.09 | 0.06 16ER27NPT
18 1.01 0.20 | 0.16 | 0.14 | 0.13 | 0.12 | 0.11 | 0.09 | 0.06 16ER18NPT
14 1.33 023019016 | 0.14]0.13 | 0.12 | 0.11 | 0.10 | 0.09 | 0.06 16ER14NPT
115 1.64 0.24 1019|017 | 0.15] 0.15] 0.13 | 0.13 | 0 0.110.10 | 0.09 | 0.06 16ER11.5NPT
8 242 0.33]028(023]020|018{0.16 | 0.15|0.14| 0.13 | 012 | 0.12 | 0.11 | 0.11{ 0.10 | 0.06 16ERSNPT

anMeHHeMaFI nnactuHa

[ny6uxa
Bpesati TonHbI npochunb
27 0.64 W 0.140.110.09 | 0.08 | 0.06 16ER27NPTF
18 100 [019]0.16 | 0.14]0.43 | 012 | 0.1 0.09 | 0.06 16ER18NPTF
14 1.35 0.23|021]021]0.14] 013|012 0.11]0.10 | 0.09 | 0.06 16ER14NPTF
15 lj.& 024023023 |0.15|0.43 | 041 0.11| 0.11| 0.10 | 0.10 | 0.10 | 0.06 16ER11.5NPTF

8 2.38 0320271027019 017|016 | 0.15| 0.14 | 0.13 | 0.12 | 0.12 | 0.11| 0.1/ 0.10 | 0.06 [  16ER8NPTF




o donray PYKOBOJICTBO I10 UCIIOJIL30BAHUIO

PekomeHryemMoe 4Kciio MPOXOA0B U TIIyOUH Bpe3aHus

(i/t’ ISO meTpuueckuii ONHBINA POGUITL - BHYTPEHHUE

ny6na Yucno npoxonos [pumersiemas nnactuxa

Bpesans MonHbli npochuns
0.5 0.29 0.09 | 0.07 | 0.07 | 0.06 11NR0.501SO 16NR0.501SO
0.75 043 0.150.13 | 0.09 | 0.06 11NRO0.751S0O 16NR0.75SO
1.0 0.58 0471045 0.1 0.09 | 0.06 11NR1.001SO 16NR1.001SO
1.25 0.72 0.18 1 0.16 | 0.12 | 0.11] 0.09 | 0.06 11NR1.251S0 16NR1.251SO
15 0.87 0.21/0200.16 | 0.13 | 0.11 | 0.06 11NR1.501S0O 16NR1.501SO
1.75 1.01 0.21{0.20| 0.15 | 0.12 | 0.10 | 0.09 | 0.08 | 0.06 11NR1.751SO 16NR1.751SO
20 1.15 024022018014 0.12] 0.10 | 0.09 | 0.06 11NR2.001SO 16NR2.001SO
25 1.44 025024021015 0.13|0.12 | 0.10 | 0.09 | 0.09 | 0.06 16NR2.501SO
30 1.73 026025022017 |0.14| 043|012 | 0.11|0.10 | 0.09 | 0.08 | 0.06 16NR3.001SO
3.5 2.02 0.32 1030023019047 | 0.15 | 0.14 | 0.13 | 0.12 | 0.1 { 0.10 | 0.06 22NR3.501S0
4.0 2.3 0.3310.31|024)022|0.18|0.15|0.14 | 013|012 | 0.12 | 0.11 | 0.10 | 0.10 | 0.06 22NR4.001SO
4.5 2.60 0.36|0.33 | 0.28 | 0.24 | 0.21] 0.19 [ 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.12 | 0.11 | 0.06 22NR4.501S0
50 2.89 041038032027 |024|021|0180.16 | 0.15| 0.14 | 0.13 | 0.13 | 0.12 | 0.06 22NR5.001SO

(i/t’ 60° Amepukanckuit UN monHeni npo¢uiis - BHyTpEHHHUE

ny6na Yucro npoxosos TpvmeHsiemasi nnacTuHa

Bpesanits [onHbIi npothunb
32 0.46 0.16| 0.14 | 0.10 | 0.06 11NR32UN 16NR32UN
28 0.52 0.16 | 0.13 { 0.09 | 0.08 | 0.06 11NR28UN 16NR28UN
24 061 047 0.15(0.13 | 0.10 | 0.06 11INR24UN 16NR24UN
20 0.73 018 0.15(0.13 | 0.1 0.10 | 0.06 11NR20UN 16NR20UN
18 081 020018 | 0.14 | 0.12 | 0.11 | 0.06 11INR18UN 16NR18UN
16 0.92 0.20 | 0.18 | 0.15 | 0.12 | 0.1 | 0.10 | 0.06 1INR16UN 16NR16UN
14 1.05 0.21]0.18{0.15(0.43 | 0.11 | 0.11{ 0.10 | 0.06 1INR14UN 16NR14UN
13 113 022019 | 0.16 | 0.14 | 0.13 | 0.12 | 0.11 | 0.06 16NR13UN
12 1.22 024022 | 0.18 | 0.16 | 0.13 | 0.12 | 0.11 | 0.06 16NR12UN
11 1.33 0241022020 0.15|0.42|0.12 | 0.11 | 0.11| 0.06 16NR11UN
10 147 025022 (021014013012 (012 0.11{ 0.1 | 0.06 16NR10UN
9 1.63 0.31]023|021|047|0.15|0.14 | 0.13 | 0.12 | 0.11 | 0.06 16NRIUN
8 1.83 0.31]0.26| 0.21(0.18|0.16 | 0.15| 0.14 | 0.13 | 0.12 | 0.11| 0.06 16NR8UN
7 2.09 0.36 | 0.30 [ 0.24 | 0.21| 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.12 | 0.06 22NR7UN
6 244 040033 (025023019017 |0.16 | 0.15| 0.14 | 0.13 [ 0.12 | 0.11 | 0.06 22NR6UN
5) 293 041]035|0.31]0.26|023|0.21(020 019|017 | 0.15| 0.14 | 0.13 | 0.12 | 0.06 22NR5UN




PYKOBOICTBO I10 UCITIOJIbB3OBAHHMIO

PCKOMCHI[YCMOG YUCJI0 IIPOXOA0B U FJIY6I/IH BpC3aHust

' 55° Pe3r0a ButBopTa, momHbINA IPO(UIIH - BHYyTPEHHUE

Tny6uHa Yueno npoxopos [pumeHsiemast nnacTuHa

Bpesati [onHbIi npotunb
28 0.58 017 10.14| 011 0.10 | 0.06 16NR28W
26 0.63 018 0.15 | 0.13 | 0.11 | 0.06 16NR26W
20 0.81 0.20 | 0.18 | 0.14 | 0.12| 0.1 0.06 16NR20W
19 0.86 0.21/0.19| 0.15| 0.13 | 0.12 | 0.06 1INR19W 16NR19W
18 0.90 0251019015 0.13 | 0.12 | 0.06 16NR18W
16 1.02 021|018 0.15| 0.13 | 0.11 | 0.09 | 0.09 | 0.06 16NR16W
14 1.16 0231021017014 0412|012 | 0.11| 0.06 1INR14W 16NR14W
12 1.36 0.27 | 025|020 | 0.16 | 0.15 | 0.14 | 0.13 | 0.06 16NR12W
1 148 0.27 1024 020|017 0.15| 0.14 | 0.13 | 0.12 | 0.06 16NRTIW
10 1.63 0271025020 | 0.17 | 0.15] 0.15 | 0.13 | 0.13 | 0.12 | 0.06 16NR10W
9 1.81 028 1026 | 0.21]0.18 | 0.16 | 0.15 | 0.14| 0.13 | 0.12 | 0.12 | 0.06 16NRIW
8 2.03 0.30 | 0.27 | 022 0.19| 0.17 | 0.16 | 0.15| 0.14 | 0.13 | 0.12 | 0.12 | 0.06 16NR8W
7 2.32 0.341032/026|022|0.20|018|0.17|0.16 | 0.15| 0.14 | 0.12 | 0.06 22NRTW
6 2.7 0.35]0.33 [ 0.27 | 0.23 | 0.21{ 0.20 | 0.19 | 0.17 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.06 22NR6W
5 3.25 0421040035029 0.26|024 022020019018 0.7 |0.15| 0.12 | 0.06 22NR5W

55° BSPT nonHbI# podWIib - BHYTPEHHUE

ryGuHa Yueno npoxopos [MpuMeHsiemast nnacTHa
Bpesani [onHbIi npocunb
19 0.86 0.22 1019 | 0.15 0.12| 0.12 | 0.06 1INR19BSPT 16NR19BSPT
14 1.16 0.24 1020 | 0.17| 0.14 | 012 | 0.12 | 0.11 | 0.06 1INR14BSPT 16NR14BSPT
1" 148 0250231021018 0.16 | 0.14 | 0.13 | 0.12 | 0.06 16NR11BSPT

30° Kpymisiii mpogmis DIN40S - BHyTpeHHUE

ryuHa Yueno npoxopos [pvMeHsemas nnacvHa
Bpesarit [onHbIi npochunb
10 1.27 002021020019 0.16|0.12 [ 0.10 | 0.06 16NR10RD
8 1.59 023021020019 0.18| 0.16 | 0.14 | 0.12 | 0.10 | 0.06 16NR8RD
6 2.12 026025024022 021|019 017 | 0.16 | 0.14 | 0.12 | 0.10 | 0.06 16NR6RD

4 3.18 0.34 1033032030018 | 0.26 [ 0.24 | 0.22 | 0.20 | 0.19 | 0.17 | 0.15 | 0.12 | 0.06 22NR4RD




¢ donray PYKOBOJICTBO I10 MCTIONE30BAHHUIO

PCKOMCHI[YCMOG YUCJI0 IIPOXOA0B U FJIY6I/IH BpC3aHusl

30° Tpanenenmansabiii mpoduas DIN 103 - BHyTpeHHNE

Tny6uHa Yueno npoxopos [pumeHsiemast nnacTuHa
Bpesati [onHbIi npocunb
15 0.90 0.23|021]0.16 | 0.13| 0.11] 0.06 16NR1.5TR
2 1.25 0.290.26 [ 0.21 | 0.17 | 0.14 | 0.12 | 0.06 16NR2.0TR
3 1.75 0.32]0.31]024 (019018017 | 0.15 | 0.13 | 0.06 16NR3.0TR
4 2.25 033032 (024 |022| 021|017 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.16 22NR4.0TR
5 2.75 0.35(0.32 (026 |024|022|021|0.19 019|017 | 0.15| 0.14 | 0.13 | 0.12 | 0.06 22NR5.0TR

29° ACME - BHyTpeHHue

Fny6uva Yueno npoxopos [puMeHsemas nnacvHa
BpesaKitA [onHbIi npodunb
12 119 0.27 {023 [ 0.20 | 0.17 | 0.14 | 0.12 | 0.06 | 0.06 16NR12ACME
10 1.52 0.29 {0.25 | 0.21|0.18 | 0.16 | 0.14 | 0.12 | 0.11 | 0.06 16NR10ACME
8 1.84 0.30 [ 0.26 | 0.22 | 0.19| 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.1 | 0.06 16NR8ACME
6 237 0.34 [ 0.30 [ 0.27 | 0.24 | 0.21 | 0.19 | 0.16 | 0.14 | 0.12| 0.12 { 0.11 | 0.11 | 0.06 22NR6ACME
5 2.79 0.36 { 0.33 | 0.30 | 0.26 | 0.23 | 0.20 | 0.18 | 0.17 | 0.16 | 0.15 | 0.14 | 0.13 | 0.12 | 0.06 22NR5ACME

Tny6uHa [puMeHsemas nnactuHa

Bpe3aHus .
P [onHbiit npochnns

5 1.55 025023017 045|043 | 012|012 | 0.1 | 0.11] 0.10 | 0.06 22NR5APBU

ny6usa MpvMeHsieMas nnacTvHa
g™ [onHblit npocnrb

10 141 0.25|0.23 | 0.16 | 0.14 | 0.12| 012 | 0.12 | 0.11 | 0.10 | 0.06 16NR10APRD

8 1.81 0.25|0.24 {019 | 0.16 | 0.14 | 0.14 | 0.13 | 0.13 | 0.13 | 0.13 | 0.11 | 0.06 16NRSAPRD

ny6ua MpUMeHsemas nnactuHa
Bpeaanm MonHbli npoduns
27 0.66 0.15(0.13 | 0.12 | 0.11{ 0.09 | 0.06 16NR27NPT
18 1.01 0.20 [ 0.16 | 0.14 | 0.13 | 0.12 | 0.1 | 0.09 | 0.06 16NR18NPT
14 1.33 0230191016 | 0.14 | 0.13 | 0.12 | 0.11| 0.10 | 0.09 | 0.06 16NR14NPT
15 1.64 0.24 (019 | 0.17 | 0.15| 0.15 | 0.13 | 0.13 | 0.12'| 0.1 0.10 | 0.09 | 0.06 16NR11.5NPT

8 242 033028023020 0.18{0.16|0.15|0.14 | 0.13 | 0.12 [ 0.12 | 0.11| 0.11 | 0.10 | 0.06 16NRSNPT







o don ray VHCTPYMEHT JIJIsl OTPE3KU M OBPABOTKH KAHABOK

' TGF - IlnacTuna 11 Hape3aHus KaHaBOK

( )

(

\ TIpaBoCTOPOHHSS TIACTHHA ‘

ApTkyn Cnnas ApTyKym Cnnas Paamep (Mm)

MpaBocTopoHHie DK110 PM125 IleBoCTOpOHHYE DK110 PM125 IC+002 T+002 d *sx002 *L *R
TGF32R033 TGF32L033 033 | 08 | 0.05
TGF32R050 O| @ TGF32L050 O 0.50 12 | 005
TGF32R075 O| @ TGF32L075 O 0.75 0.4
TGF32R095 O| @ TGF32L095 O 0.95 0.4
TGF32R100 O| @ TGF32L100 ) 1.00 0.4
TGF32R125 O| @ TGF32L125 O 125 | 20 | 01
TGF32R145 O| @ TGF32L145 O 9525 318 | 45 145 0.4
TGF32R150 O| @ TGF32L150 ® 150 0.1
TGF32R175 Ol e TGF32L175 O 175 0.4
TGF32R200 O| @ TGF32L200 () 2,00 0.4
TGF32R225 O| @ TGF32L225 O 225 | 25 | 04
TGF32R250 O| @ TGF32L250 O 250 0.4
TGF32R300 O| @ TGF32L300 O 300 | 30 | 02

@: Cknapvpyemasi noauums

O: NMpon3soacTeo NoA 3aka3

* Pa3mepbl MOTYT BbiTb BBINOMHEHbI B COOTBETCTBIM C TPEBOBAHMAMM 3aKa3umka
MpuMeyaHe: Yrom A - 3T0 yron NNacTUHLI NOCTIE €€ YCTaHOBKY Ha pesel

CoBeTsI 10 MaTepHalaM IUIaCTHH
PM125 (M25,P25) cucrema cioes nokpsitusi: PVD TiAIN
PM125 nonxoaut as1st 00paboTKH HEpIKaBEIOLIN# CTaTl




NMHCTPYMEHT JJIAA OTPE3KM 1 OFPABOTK KAHABOK

r TGF - Pese 1714 Hape3aHus KAHABOK

\

Tun |

| =l

2.5
%)

=l
_/

Tvn ll ‘

L
)
j==f
=
(2.5)
- o
2°7] L

_

TIpaBocToponHuii pesern

Aptukyn Pa3meps! (Mm) MnactvHa § %
= E
IeBoCTOPOHHMIA [TpaBocTopOHHMIA Nesast [pagast g ;ir
TKGFL1010K-16F TKGFR1010K-16F 10 | 10 | 10 | 10 | 125 | 25| 2
TKGFL1212F-16F TKGFR1212F-16F 1212 11 12 | 85 | 25 I TePal TORIR. KOS -
TKGFL1212M-16F TKGFR1212M-16F 12 | 12| 12 | 12 | 150 | 25
TKGFL1616M-16F TKGFR1616M-16F 6 | 16| 16 | 150 | 25
TKGFL1010F-16 TKGFR1010F-16 10 | 10 | 10 | 12 | 85 | 25| 4
TKGFL1212H-16 TKGFR1212H@ )‘12 12| 12 | 16 | 100 | 25 | 2
TKGFL1616H-16 TKGFR1616H-16 16 | 16 | 16 | 20 | 100 | 25 11 TGF32L.. TGF32R.. L60M4x8 T-15
TKGFL2020K-16 T 020K-16 20 1 20 | 20 | 25 | 125 | 25
TKGFL2525M-16 TKGFR2525M-16 25 | 25 | 25 | 32 [ 150 | 25

HpI/IMe‘IaHP[eZ HpaBOCTOpOHHPIe PEe31BI UCIIOJIB3YOTCS C IPAaBOCTOPOHHUMH INIACTUHAMH, JIEBOCTOPOHHUE PE31BI UCITOJIB3YIOTCA C JIEBOCTOPOHHUMHU IUIACTUHAMU




o donray VHCTPYMEHT JIJIs1 OTPE3KU ¥ OBPABOTKI KAHABOK

(? DBA - [InactuHa 1y Hape3aHusl KaHaBOK

( )

)

=7

b
\.

\ HpﬁBOC’I‘OpOHHﬂﬂ TUtacTuHa )

ApTykyn Cnnas ApTikyn Cnnas Paamep (Mm)
[paBocTopoHHme DK110 PM125 TNeBocTopoHHve DK110 PM125 IC£0.02 T£0.02 d *sx002 *L *R
DBA43R125 DBA43L125 1.25
DBA43R140 DBA43L140 140 20
DBA43R145 DBA43L145 145
DBA43R150 OO0 DBA43L150 150
DBA43R170 O 0 DBA43L170 170
DBA43R175 O | O DBA43L175 175
DBA43R185 O] 0 DBA43L185 1.85 .
DBA43R195 DBA43L195 1.95
DBA43R200 Ol @ DBA43L.200 ) 2.00
DBA43R225 OO0 DBA43L225 O 225 0.2
DBA43R230 Ol 0 DBA43L230 12.7 49 5.4 2.30
DBA43R250 O| @ DBA43L.250 ) 250
DBA43R265 OO DBA43L.265 265
DBA43R280 O| @ DBA43L.280 O 2.80 i
DBA43R300 Ol @ DBA43L300 ) 3.00 '
DBA43R325 OO0 DBA43L325 O 325
DBA43R330 Ol 0 DBA43L330 3.30
DBA43R350 O| @ DBA43L350 @) 350
DBA43R400 O ® DBA43L400 ) 400 )
DBA43R450 Ol @ DBA43L450 450 '

03
DBA43R480 O] 0 DBA43L480 480

@: Ckragupyemas noauuus

O: NpounasoacTBo nof 3akas

* Pasamepbl MOryT BbITb BbINOMHEHI B COOTBETCTBUM C TpebOBaHUsIMM 3akasdnka
MpumeyaHue: Yron A - 310 yron NnacTHbLI NOCHE e YCTaHOBKW Ha peseL

CoBeTsI 10 MaTepHalaM IUIaCTHH
PM125 (M25,P25) cucrema cnoes nokpbitusi: PVD TiAIN
57 PM125 nonxoaut asst 00pabOTKK HEpIKaBEIOLINi CTaTH




NMHCTPYMEHT UL OTPE3KHU 1 OBPABOTKH KAHABOK

' DBA - Pe3en anst Hape3aHHsi KAHABOK

(

\-

IIpaBocTopoHHHMIT pe3ern

~

_J

Aptukyn

JleBoCTOPOHHMI

TKGBAL2020K22-35

[paBocTOpOHHMiA

TKGBAR2020K22-35

h

20

—
j==4

125

Mnacuxa

TNesas

[paBast

TKGBALZE26M22:35 | TKOBARZSZEK2236 | 25 | 25 25 | [1an| | 4| PPN 200 DRIz -
TKGBAL2020K22-52 | TKGBAR2020K22:52 | 20 | 20 | 20 | 25 [ 125 L60MA 5x10
TKGBAL2525M22:52 | TKGBAR525M22:52 | 25 | 25 | 25| 32 [150| |55 | DBAA3L250~480 | DBAA3LOSO~480|
TKGBAL3232P22-52 | TKGBAR3232M22-52| 32 | 32 32 | 40 [170

NOA NNacTuHy

>
=)
=

=
(=]
@
(<)
=T
o
o

=

T-20

loaknapHast
nnacTuHa
N0z NOAKNAZHYH
MNacTuHy

HL1814 |  MLO625

LLlecTurparHiit

S2.5

HpuMe'{aHne: HpaBOCTOpOHHPIe PE31bI UCTIOJB3YIOTCA C IPABOCTOPOHHUMH TJIACTUHAMH, JICBOCTOPOHHUE PE31bI UCITOJIB3YIOTCA C JJCBOCTOPOHHUMHU IJIACTUHAMHA




o don ray VHCTPYMEHT JIJIsl OTPE3KU M OBPABOTKH KAHABOK

(7~ Orpesnas miacruna

e N N (7

A Il
4) w2
\ TIpaBocTOpOHHSAS MIIACTHHA ‘ \ Uﬁ#{ ‘ \ > ‘
ApTikyn Cnnas  ApTukyn Cnnas Pasmep (Mm)
[paBocTopoHHHe DK110 PM125 TeBocTOPOHHME DK110 PM125 ICE£0.02 T%0.02 d *A *s£003
TKF12R050-S O TKF12L050-S 05 5
TKF12R070-S O TKF12L070-S 0.7 8
TKF12R100-S ] TKF12L100-S O I 87 3 5 0° 1.0 0.03
TKF12R150-S ] TKF12L150-S O 1.5 12
TKF12R200-S (] TKF12L200-S O 20
TKF12R050-S16R O TKF12L050-S16R 0.5 5
TKF12R070-S16R O TKF12L070-S16R 0.7 8
TKF12R100-S16R o TKF12L100-S16R O 11 8.7 3 5 | 16° 1.0 0.05
TKF12R150-S16R o TKF12L150-S16R O 15 12
TKF12R200-S16R o TKF12L200-S16R O 20
TKF16R150-S TKF16L150-S 15
o 0 I 95 4 5 0° 16 | 0.05
TKF16R200-S o TKF16L200-S @) 20
TKF16R150-516R o TKF16L150-S16R O 15
11 95 4 5 | 16° 16 | 0.05
TKF16R200-S16R o TKF16L200-S16R O 20

@: Cknaavpyemas nosuuus

O: MponseoacTeo nop 3akas

* Pasmepbl MOTYT 6bITb BBINOMHEHbI B COOTBETCTBUM C TPEBOBAHMAMM 3aKa3umka
IMpuMeyaHue: Yron A - 3T0 yron NnacTUHbI Nocre ee yCTaHOBKM Ha pesel)

CoBeTsI 10 MaTepHalaM IUIaCTHH
PM125 (M25,P25) cucrema cioes nokpsitusi: PVD TiAIN
PM125 nonxoaut as1st 00paboTKH HEpIKaBEIOLIN# CTaTl




NMHCTPYMEHT JJIAA OTPE3KM 1 OFPABOTK KAHABOK

' Orpe3Holi peserr

= =
ApTukyn Pasmep (Mm) Mnactua E - -
EE g
[1eBOCTOPOHHM IpaBoCTopOHHMY L1 | Ilesocroponiss  MpaBocTopoHHsi g[ = %3
KTKFL1010K-12 KTKFR1010K-12 10 | 10 | 10 | 10 | 125 15
KTKFL1212F-12 KTKFRI212F12 |12 [ 12 [ 12| 1288 | | | M
12 TKF12L.. . L60M4.5x10 T-20
KTKFL1212M-12 KTKFR1212M-12 121121212 " -
KTKFL1616M-12 KTKFR1616M-12 16 | 16 | 16 | 16 -
KTKFL1010K-16 KTKFR1010K-16 10 | 10 | 10 | 12 | 125 20
KTKFL1212F-16 KTKFR1212F-16 1212|1216 | 85
16 F‘.FKHBL.. TKF16R.. L60M4.5x10 T-20
KTKFL1212M-16 KTKFR1212M-16 121121220 o -
KTKFL1616M-16 KTKFR1616M-16 16 | 16 | 16 | 20

Hpnme'{aﬂne: Hpa.BOCTOpOHHI/IC PEe31BI UCITOJIB3YHTCS C IPABOCTOPOHHUMH INIACTUHAMH, JIECBOCTOPOHHUE PE3IIbI UCITOJIB3YOTCS C JEBOCTOPOHHUMHU IUIACTUHAMU
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