THE NEW VALUE FRONTIER

®pe3a c MHOrOKPOMOYHbIMY MNIACTVHAMM ‘ M F K

{g I(H D E E Ra AnA 06paboTKmM yyryHa

[BYCTOPOHHASA NMacTUHa C OTKPbITON remeTpuren, Nno3BonsAioLen
CHU3UTb BNGpauun

10 3¢ PeKTUBHBIX PEXKYLUNX KPOMOK Ha KaXKaylo NnacTuHy.
MpouHasa KpoMKa 1 HU3KUe CUbl pe3aHunA.
Hosbin cnnas CA420M ¢ nokpbitTnem CVD,

yBeNnn4nBaoLnin CTOMKOCTb MHCTPYMEHTA.

HoBuHKa

{

Kepamnue- 3auncTHan
cKad nnacTvHa nnacTviHa gna
CO CTPY>KKOJIOMOM 4ncToBoON

o6paboTku




®pe3sa gna o6paboTKM YyryHa

MFK

« MpoyHaa KpoMKa 1 HU3KKe CUbl pe3aHnA obecneynBaloT CTabUNbHY 06pPaboTKY
« MnacTuHbl € 10 KpOMKaMU A1 SKOHOMUYHOI 06PA6OTKM

Manas cuna pe3aHus npeaoTBpaLwlaeT BUbpaumio

Manas cuna pesaHus 6narogaps KpBOJIMHENHO FeOMeTprY PeKyLueil KpOMKM.

Oces.
MakKc. +15°

CpaBHeHMe ChSbl pe3aHUA (OLieHKa KomnaHu-pa3paboTyiika)
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MFK  KoHkypeHT A

Pexumsl pesanua: Vpes. = 180 M/mMuH, fz = 0,3 Mm/3y6, ap X ae = 3,0 X 62 mm; 6e3 nogsopa COX
3aroToska: GGG6O, @125
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MFK  KoHkypeHT B
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MNpouHasa n HageXHaA KOHCTPYKLUMA KPOMKIN C ABYMSA Yriiamu.

Bropas rnaBHas
pexyLas KpoMKa

CpaBHeHMe KayecTBa 06paboTKMN MOBEPXHOCTH (OleHKa KomMaHuu-pa3paboTuvika)

MFK

Pexxvimbl pe3aHua: Vpes. = 180 m/muH, fz = 0,3 Mm/3y6, ap X ae = 3 x 78 mwm; 6e3 nogeoga COX, 3arotoska: GGG60

npO‘-lHaﬂ N HageXHaA KOHCTPYKUMA MJ1IaCTUHDI npeaoTBpallaeT n3JiomM

CpaBHeHVIe COMPOTUBNEHNA N3NTOMY (OueHka KOMMaHUM-pa3paboTumKa)

CA420M

KoHkypent C (CVD)

KonkypeHt D (CVD)

0 5 10

3arotoBka: GGG45 (4 otBEPCTUS)

BnbpauuA npuson
K Mony4eHuo nioxon
MOBEPXHOCTY

KoHkypeHT E

15
epBan rnaBHas Bpems pe3saHua (MvH)
/ PEXYILAA KPOMKA  pe gy pe3sanua: Vpes. = 300 M/mMuH, fz = 0,5 Mm/3y6, ap = 2,0 mm, ¢ nosoaom COX

CpaBHeHVe 3ayceHLeB
MpenotBpaLyaer 06pasoBaHue 3ayceHLeB
6naropiaps 0CTPoN pexxyLueil Kpomke

20 25

KonkypeHT F

HanpasneHvie pe3aHna

BROTECH



ACCOPTUMEHT KOPNYCOB ANsl Pa3/INYHbIX 06NacTen NpUMeHeHNA

p,OCTyI'IHbI ¢pe3b| aleayrwmx TMnoB: € MeJIKUM Warom u 0Cc060 MeNnKnMm LWarom 3y6bEB.

Menkui war 0Oco60 menkun war

(npumep: @125, 12 nnacTnH) (Npumep: @125, 18 NnacTuH)

. PeKomeH,qyeTcn ONA He XKECTKMX ndOBMIZ . PeKomeH,qyeTcn ONA XKECTKNX yCHOBI/IIZ

. V|Cl'|011b3yeTCﬂ KaK NHCTPYMEHT o6u.\ero Ha3Ha- « bonee menkui war, CI'IOC06CTByIOU.lI/II7I nosblle-

YeHNA B LULMPOKOM AnanasoHe nprumeHeHnA HWUO 3¢¢eKTI/IBHOCTI/I

4 ACCOpTI/IMEHT CTPYKKOJIOMOB AJ1A LULNPOKOro AnariasoHa npmMmeHeHNA

T
@

061L1ero Ha3HaueHus: [ina paborbl Yucroas 3aunctHan

cTpyxKonom GM B TAXENbIX obpabotka: KPOMKa:
YCNOBUAX: cTpyKonom GL cTpyxkonom W
cTpykonom GH (wnnboBaHHbIl) (wAnoBaHHbIiA)

o3 BbicoKkas cTOMKOCTb MHCTPYMEHTa 1 CTabuIbHOCTb 06PaboTKN

& ROS

B CA420M ncnonb3yetca nepegosas TexHonorna CRIOS c nokpbitnem CVD. onnTachnology
Bonee BbicoKas CTONKOCTb MHCTPYMEHTa MpepoTBpallaeT paccsioeHre NOKPbITUA
KoHTponupyembiii poct Kpuctannos a-Al203, YBenuuexue agresuun Ha 40% YBenuueHue npoyHoOCTH CNI0A 1 CONPOTUBAEHNA
NO3BONAIOLMUIA YIYYLLNTb N3HOCOCTONKOCTb 3a CYeT ONTUMM3aL NN CONPSXKEHUA. M3N10MY 3a CYeT BbICOKOTo KoadduLmeHTa
1 CONPOTUB/IEHNE U3/10MY. okatma TiCN.

Cnoin TiCN
TexHonorusa CRIOS

ke T < S '! L4 TeeppocnnasHas
L wess  OCHOBa
_ TexHonorna CRIOS  TpaamuvoHHas TexHonorma TexHonorua CRIOS

TpaanumoHHasa TexHonorua TexHonorus CRIOS — opurvHanbHas TexHonorva nokpbitua CVD ot Kyocera.
ACCOpTUMEHT CniaBoB CpaBHeHMe N3HOCOCTOMKOCTH (OlieHKa KoMMaHMy-pa3paboTumKa)
0,7

06 - H CA420M
. I8 KoHkypeHT G
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01 / S
Bbicokas CTOMKOCTb MH-  O6paboTka B cTabunbHbix  COMpoTUBNEHE U3NIOMY 0

M3Hoc (mm)

CTpyMeHTa yCoBUAX PR1525 0 10 0 % 0 0
CA420M PR1510 8 3aHIA (MMH)
(1- pekomeHpaaums) Pexumbl pesaHus: V 0 M, fz=03 Y0, ap X ae = 2,0 X 80 MM,
Vlcnonb3yiiTe Kepammyeckyio nnacTuHy AnA BoICOKOCKOPOCTHOM 06paboTku (cm. CTp. 3). 6e3 nogsopa CO

3arotoska: GG

BROTECG,



Cnnasbl N3 KepaMnKin Aj1A BbICOKOCKOPOCTHOMN N BbICOKOIbPEKTUBHOMN
06paboTKu

Bbleal.umsaume KPOMKHA KepaMquCKOﬁl NaCTUHDbI NOA KOHTPOJIEM 3a CYHeT HN3KOW CUJbl pe3aHnA N CTPYKKOoJIoMa.

CpaBHEHVIe CUJIbl PE3aHUNA (oLeHKa KoMNaHuK-paspaboTyuiKa)

PesynbTupytowas cuna PesynbTupytowas cuna
B pafianbHOM HanpasneHun B NPOAObHOM HamnpaBneHnn
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MepegHui yron +6,7° MFK  KonkypeHT H MFK  KoHkypeHT |

Pexumbl pesanua: Vpes. = 600 M/mMuH, fz= 0,1 — 0,25 mm/3y6, ae X ap = 62,5 X 2 mm, 6e3 noasoga COX
3aroToBka: GG25, 2125, 1 nnacTuHa

KS6050 Mepsas pekomeHaaLyia Ana ceporo uyryHa

BbicoKaAa N3HOCOCTOMKOCTb NO3BOJIAET obecneunTb
CcTabunbHylo 06paboTKy

.

YMmeHbLueHHasa 3epHOorpaHn4HaA ¢a3a, KOTOpPaA OKa3blBaeT oTpuuUaTes/ibHOe BIINAHNE Ha 3¢¢eKTI/|BHOCTb pe3aHuA.

KS6050 TpaAnLUMOHHbIN criaB
MeHblu1as 3epHorpaHuYHan (rabunbHas 0bpabotka be3 Bbikpa- Bonbluas 3epHorpaHuuHas hasa -} HectabunbHas o6paboTka u3-3a
fasa LIMBAHMA BbIKpaLLNBaHUA

MexaHuueckue n TepMuyeckue ceoii- 3epHorpaHinuHas Gasa conepxut
CTBa YNyYLLUAIOTCA 32 CYET KOHTPONA 3a

3ePHOrPaHNYHOIA (a3oii.

BbICOKYI0 10110 CTEKNA, NOITOMY €ro
MPOYHOCTb YXYALWWUTCA U3-3a HarpeBa
BO BpeMsA pe3aHua.

3epHorpaHuyHas ¢pasa 3epHorpaHyyHas ¢pasa

MNMpepoTepalieHne HenpeaBUAEHHON NMOSIOMKN

PacnpocTtpaHeHune TpewmH

ynqueuue conpo-

TUBNEHNA U3nomy

KS6050 vimeeT 6onee MepekpbiThe uy M3meHeHne
BbICOKII KO3PrLMEHT HarnpasfieHun
NPONOPLMOHANILHOCTY, YEM TPewwH

Y TpagnUMOHHOrO CrnnaBa. Tpel_L||/|Ha

KoadduumeHT nponopuro-

HansrocT = L/d BonbLoi KoadPrumeHT NponopumoHanbHOCT = Mo3Bo-

nAeT KOHTPONMPOBATb PACMPOCTPAHEHME TPELUH

CS7050 MNeppas pekomeHgaLma AnA YyryHa C WapOBUAHLIM FpadurTom

{a3a BbICOKOI M3HOCOCTOMKOCTH
(Ha ocHoBe TiC)

« [MoBbileHne N3HOCOCTOMKOCTUN
3a CYeT BbICOKOM agresmm no-
KpbITUA

Ma3a ocoboro nokpbiTa Al203

« MopxoauTb pnA pesaHna Ha Bbl-
COKOI CKOpOCTU

(a3a BbICOKOW

BROTEGH

OcHoBa



TopuoBasa ¢pesa MFK
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Pa3mepbl ppesbl
Kon-8o Pasmepbl (Mm)
0 H 4 B
flucae AMNSUE | nvactun | gD | o1 aD2| od | ad1|ad2] H | E | a | b | s |od3|odd|ods |ods| aC | oct | 6 | TcPeX | Beclkn)
MFK080R-11-8T-M () 8 80 |8 |76 | 27 |20 |13 24| 7 [124 -l === - - | - # 1,87
MFK100R-11-10T-M| @ 10 10010996 | 32 |26 |17 28 8 (144 - = - - - N - #1 2,99
§ MFK125R-11-12T-M | @ 12 |125]134|100| 40 |55 | — 3319 (164 e R B - - - #2 3,56
’E MFK160R-11-16T-M| @ 16 160169100 40 |70 | — | 63|33 | 9 (164/60| 1420 - | — |667 | — |28 #3 4,51
= | MFK200R-11-20T-M| @ 20 [200]209(142| 60 |110| — 40 | 14 |257 1812 — | — (1016 — |32 #3 7,35
MFK250R-11-24T-M| @ 24 |250|259|142| 60 |110| - 40 | 14 1257 1812 -] -|1016] - |32 #3 10,43
MFK315R-11-28T-M | MTO 28 [315(324(220| 60 |110| — 40 | 14 |257 18 | 26 | 22 | 32 {101,6|177,8| 32 #4 1941
MFKO80R-11-10T-M| @ 0 |80 |8 |76| 27 |20 13 2417 [124 - =-]-1-1 - - |- # 1,81
_ | MFK100R-11-14T-M| @ 14 10010996 | 32 |26 | 17 28| 8 (144 - = - - - - - #1 2,86
2 | MFKI25R-11-18T-M| @ 18 | 125]1341100| 40 | 55| - 3319 [164 - =-]-1-1 - - | - #2 3,38
§ MFK160R-11-22T-M| @ 22 |160|169|100| 40 |70 | — | 63|33| 9 |164/60| 14|20 | — | — | 667 | — |28 #3 432
S | MFK200R-11-28T-M| @ 28 [200{209 |142| 60 |110| — 40 | 14 |257 1812 -] -]1016] - |32 #3 7,10
< MFK250R-11-36T-M| @ 36 (2500259 (142 60 |110| — 40 | 14 1257 18126 — | — [1016] — |32 #3 10,07
MFK315R-11-44T-M |  MTO 44 1315/3241220| 60 |110| — 40 | 14 25,7 18] 26| 22| 32/101,6|177,8]| 32 #4 18,92
@ poctynHo  MTO: no 3akasy
3anacHble [eTann v npMMmeHAaemble nNJ1aCcTUHbI
3anacHble Aetanu 3anacHble getanu
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MFKO80R-11-10T-M HH12X35 | PNMG1106XNEN-GM | | MFKO80R-11-8T-M HH12X35 | PNMG1106XNEN-GM
MFK100R-11-14T-M HH16X40 | PNMG1106XNEN-GH || MFK100R-11-10T-M HH16X40 | PNMG1106XNEN-GH
MFK125R-11-18T-M PNEGT106XNEN-GL | | MFK125R-11-12T-M PNEG1106XNEN-GL
PNEG1106XNER-W PNEG1106XNER-W
MFK160R-11-22T-M | CO9N | W6X18N | TT-15 PNEAT106KNTN- MFK160R-11-16T-M | CO9N | W6X18N | TT-15 PNEATI06KNTN-
MFK200R-11-28T-M - 101020 MFK200R-11-20T-M ~  |701020
MFK250R-11-36T-M PNEG1106XNTR- MFK250R-11-24T-M > PNEG1106XNTR-
MFK315R-11-44T-M 100515 MFK315R-11-28T-M 100515




nplllMeHFleMble MnacTUHbI

Teepablit -e-

Pazmepbi (Mm) N8 CIO- | e ACORTNAND | TPAKDEMHI-e- ”"an"ﬁe“,'f::ﬁ:ff

Mnactuxa 0603HaueHve Kp"c'vl;‘e'“ BaA KEPaMIKA | ¢ nokpbitiem CVD
A T X 7 CA420M | PR1510 | PR1525 KS6050 (57050

PNMG1106XNEN-GM 73163520 20 | @ | @ ° = =

PNMG1106XNEN-GH 17,23 | 635 | 20 2,0 [ ] [ ] [} - -

MpouHas Kpomka *U*X

PNEGT106XNEN-GL 17,18 | 635 | 26 2,6 () [ ) () = =

YucroBad obpaboTka

PNEGT106XNER-W 18,02 | 635 | 20 | 100 [ ] [ ] [} - -

3aYuCTHaA NNacTuHa
(c 2 kpomkamu)
PNEA1106XNTN-T01020 16,94 | 6,5 15 15 - - - () ()
Bbicokas ckopocTb
PNEGT106XNTR-T00515 17,07 | 6,35 - - - = - [ ] [ ]
Bbicokas CKOpPOCTb
(coc
@ [OCTynHO

- {BRbTECH



PekomeHAayeMmble peXKNMbl *1- pekomenpaumna  ¥c2-A pekomeHaauus

Marepuan 3arotoBku Cnnag nnacTuHbl CkopocTb pe3anua (M/MiuH) CrpyxKonom Mogaya Ha 3y6 fz (Mm/3y6)
0,06 0,1 0,2 03 0,4
CA420M 170 - 230 - 300 GM % 0,25
Cepbiit uyryH (FC) PR1510 GH ¢ 03
120-180-2
PR1525 0-180-20 GL 0,12
4 o CA420M 150 —200 - 250 GM > 0,2
YTYH C LIAPOBUAHBIM rpaduTom PRIST H 05
(FCD) o10 100 - 150 - 200 ¢ -
PR1525 GL 01

PekomeHgyemas o6nactb nprMmeHeHus

3aroTtoBKa: GG 3arotoBKka: GGG
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B \\ S 40 \

< GM = I
© N o3 GM
2,0kt 2,0+t
A N \
01 02 03 04 70[1 02 03 04
fz (Mm/3y0) fz (Mm/3y0)

Mpumeyanma:
1. Vicnonb3yiite nnactury reometpum W (3auncTtHyio) cosmectHo ¢ GM nnv GH (He pekomeHzyeTca ncnonb3osats ¢ GL).

2. Mpy UCMONB30BaHUM 3a4MCTHOTO 3emMeHTa He npeBbilwanTe fz = 0,2. B NpOTMBHOM Cydae MOXKET ObiTb MOBPexXAeH yron nacTuHbl. OCHOBHaA pexyllas KpoMKa nnacTuHsl W (3auncTHoM)
otctynaet o GM nunun GH. Moatomy Ana nnactviHbl, cnegyiotier 3a W (3auncTHo), 3HaueHre nogaun 6yAeT 4BOVHbBIM B CPABHEHWM C APYTVIMI NNACTUHAMM.

PEKOMeHﬂyEMbIe peXnMbl (kepamvika) % 1-A pekomeHfauma  ¥e2-A peKoMmeHzaums

bes cTpy»kKonoma

Marepuan 3arotoBku Cnnas nnactiHbl CkopocTb pe3aHua (M/MIH) [ToproToBKa KpoMKN Mopava Ha 3y6 fz (mm/3y6)
0,05 0,1 0,2 03 0,4
; KS6050 %
Cepbiid uyry (FC) (57050 4 600 — 900 — 1200
4 o KS6050 % R o
yryH C LUapoBUAHbIM rpaduTOM e
(FCD) (S7050% 400-600-900
Co CTPYKKOJIOMOM
Marepuan 3arotoBku Cnnas nnacTiHbl CkopocTb pe3aHua (M/mMiH) [TonroToBKa KpomKn Mopava Ha 3y6 fz (mm/3y6)
0,06 0,1 0,2 03 0,4
; KS6050 %
Cepblit uyryH (FC) (57050 4 600 — 900 — 1200
T 0 KS6050 2 0,05 % 15° 0,1
YTyH C LWapOBUAHBIM rpaduTom e
(FCD) (57050 % 00600900
PeKomeH,qyemaﬂ obnacTb npuMmeHeHuA (kepamuika)
3aroTtoBka: GG/GGG
60 —
bes cn:)ymmnbma
5 40 ;
=
Q
©
2,0
\

0,05 0,1 0,15 02
fz (Mm/3y6)



MpakTnyeckne nprumepnbl

CraHunHa GG25

720

Vpes. = 160 M/M1H

fz=0,16 Mw/3y6 (Vf = 782 MM/MWH)
ap X ae =3 x 100 mm

bes nogsopa COXK
MFK125R-11-12T (12 nnactviH)
PNMGT1106XNEN-GM PR1510 Mpouseo- :
AUTENbHOCTD :

CKOpOCTb YAaneHus CTPYKKu

B2
PR1510

KonkypeHT J

(12 nnactuh) 125 Ky6. cm/MUH

Hwv3KmMi1 ypoBeHb Lyma 1 BUGpaLuy Npm NoBbILLEHNN CKO-
POCTU pe3aHna 1 nogaqun.
(JaHHble nonb3oBaTtens)

Detanb npeccopmbl
GGG60

Vpes. = 90 M/MUH
z = 0,34 Mmw/3y6 (Vf = 974 Mm/MUH)
ap X ae =2 X -60 MM

be3 nogsopa COXK

MFKO80R-11-8T (8 nnacTtuH)
PNMG1106XNEN-GM PR1525 CroiikocTb

HCTPYMeHTa :
3¢pPeKkTMBHOCTL 06pabOTKN H

PR1525 £

KoHkypeHt L

(8 nnactun) 1 WT./KpOMKa

KoHKypeHT L: BbiKpaLLvBaHue nocsie 06paboTky 1 3aroToBKM.
Mocne 06paboTKM 3 3aroTOBOK COCTOAHME PEXYLLEN KPOMKY
nnacTuHbl cnnasa PR1525 ynosnetBoputenbHoe, 0bpaboTka
cTabusibHas. ([aHHble nonb3osaTens)

OcHoBaHue GG25 g
800 /
1 800

Vpes. = 160 M/M1H

fz=0,18 Mw/3y6 (Vf =917 Mm/MKH)
ap X ae =3 % 140 mm

bes nogsopa COXK
MFK200R-11-20T (20 nnacTuH)
PNMGT1106XNEN-GM CA420M ﬂpOVBBo-
AUTENbHOCTb

CKOpOCTb YAaNneHus CTPYKKu

B2,3
CA420M 2

KonkypeHt K
(12 nnactuh) 1 67 Ky6. cm/MUH

Pe3synbratbl CA420M npes3owwnu B 2,3 pa3a nokasatenu
KOHKypeHTa K. Mano wyma u ctabunbHas obpaboTka.

(JaHHble nonb3oBaTtens)

Mnuta GG30

22m

Vpes. = 150 M/M1H
fz=0,26 mw/3y6 (Vf = 1242 Mv/MWH)
ap X ae =3 x 100 mm

be3 nogsopa COXK

MFK160R-11-16T (16 nnacTuH)
PNMG1106XNEN-GM CA420M Mpousso-

AUTENbHOCTb
CKopoCTb yaaneHua CTpyXKn

B4

KowkypeHt M
(8 nnactuh) - 93 Ky6. cM/MUH

MpowussoantensHoctb CA420M B 4 pasa Bbille MO CpaBHe-
HWIO CO CTaHZApPTHON dppesoit M.
(daHHble nonb3oBaTtens)
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