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

Fpynna o
no XapakTepucTuku Mapku ctaneun u cnnasoB no NOCT
ISO MaTtepuana
YrnepogucTtble cTanm
Ct0, Ct1, Ct2, CT3, 05K1, 08Kk11, 0811C, 08, 1011C, 10, 15N, 15n¢, 15, 20k,
20mc, 20, 25, 15T, 20T, 25T, 10T'2, 09T'2, 09T'2C, A11, A12, A20, AC14, 14T 2AD,
= - 0 ) ) ) ) ) ) ) ) ) ) ) ) ) )
€=0,10-0,25% 18'2A®,10XCH/I, 15XCHJ,
aJieKkTpoTexHudeckue: 312, 310, 38
C=0,25-055 % Cr4, 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, 40I'2, 45I'2, 502,
30X, 35X, 38XA, 40X, 45X, 50X, 30XPA, 33XC, 38XC, 40XC, 20XI'CA, 25XI'CA,
30XTI'CA, 35XI'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, AC14XI'H, AC19XTH,
AC20XI'HM,AC30XM, AC38XI'M, AC40XT'HM, 55C2A, 60C2A, 70C3A, 50XTA,
55XT'P, 50X®A, 50XI'PA,60C2XA, 70C2XA, 60C2XDA, 65C2BA, 60C2H2A
LLapukonogwunHUKoBbIe cTanu
[IX4, IX15, IIX15IC, IX4PII
AneKkTpoTexHuU4Yeckne cTanm
3310-3360(3411-3425),2011-2412
BbicokonermpoBaHHble U MHCTPYMEHTanbHble cTanu
I - X12M, X6B®, 7XI'2BM, 6X6B3M®C, 5XHM, 5XHB, 4X3BM®, 4X5B20C,
ocie oTHHra 3X2B8®, 11X®, 13X, XBT
C nmoBbIIIeHHOH XCBT, 9XC, X, B2®d, P18, P9, P6M5, P18K5®d2, POK5, P6M5K5, P2ZAM9KS5,
TBEPAOCTHIO 11P3AM3®2, P12d3
CranbHoe nNuTbé
He sierupoBaHHOE 15J1, 20J1, 25J1, 30J1, 35J1, 40J1, 45J1, 50J1, 551, ¥8J1
HuskosierupoBaHHOE, 201J1, 35TJ1, 30I'CJ1, 20T'DJ1, 30XT'CDJI, 451, 30XHMUJI, 23XT'C2M DI,
10 5% 20X5MJ1
BbICOKONICTHPOBAHHOE, | 4 (141 15131 20X13/1, 5X14HUL, 10X14H/L 20X8BJ1
cBhile 5%
MapraHuoBucTas u 6poHeBasi ctanu
I'12,10I'2A, 12I'2A, 110I'13J1
HepxaBetowme ctanu
®eppuTHad, 08X13, 12X13, 20X13, 30X13,40X13, 14X17H2, 12X17, 15X25T, 40X9C2JI,
MapTeHcUTHas 95X18
M TemIocTolKue 1 11X11H2B2M®, X5H12K3M7T, H18KOM5T, H12K8M4T'2, H10X11M2T,
MADTEHCHTHO H9X12/12TB, 30X9H8M4T'2C2, 25H25M4T'1(TRIP wau [THII),
P 04X11HOM2/I2THO (311832), 03H17K10B10MT-B/ (311836-B/),
cTaperolye

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




Mpynna o
no XapakTepucTuku Mapku ctaneun u cnnasoB no NOCT
ISO MaTepuana
12X18H10T, 17X18H9, 06X18H11, 10X14Arl'15, 10X14I'14H4T (3U711),
AycreHuTHas 12X17T'9AH4, (31U878), 20X13H4I'9 (31100), 08X10H20T2, 09X16H4b
M (31156)
AVCTEHHTHAS 30X24H12CJ1, 40X24H12CJI, 35X23H7CJI, 12X18H9TJI, 10X18H11E1],
4 ’ 12X18H12M3TJI, 55X18I'14C2TJI, 45I'13H310J1, 15X18H22B6M2J1,
JAThEBAA 20X21H46B8J1, 31X19HIMBET/I, 10X17H10T4MBJI, 08X17H34B5T3102J1
YyryHbl
Cepriii GePPUTHOTO | 1 (415 Y18 AYC-3
KJ1acca
Cepiii MEPIUTHOTO | sy cymy cY25, CY30, CU3S, AUC-1, YAC-2
KJ1acca
BbICOKONIPOYHBIH BY35, BY40, BY45
deppuTHOroO KJjIacca
BricokonpouHbIi BY50, BU60 BY70, BY80, BU100
IEPJIUTHOIO KJacca
KoBKUii 4VIVH @epputHbiit: K4Y37-12, 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, 1, 116, AK4, AK6, AK8, B95
TTiTeRHbIe AJ13, AJI5, AJ132, AK52M, AJ18, AJ123, AJ123-1, AJ127, AJ127-1, AJ128, AJ17,
AJI19, AJI33, BAJI10, AJ11, AJ121, AJ124
Cunymunsl Si 6osee 8% | AJ12, AJl4, AJ19, AJ134
Meab 1 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 criaBsbl BT3-1, BT3-1J1, BT4, BT5, BT5-1, 0T4
CrniaBbl anbda+6eTTa BT6, BTC6, BT6JI, BT9JI, BT14, BT14J1, BT20, BT21J1
Xaponpo4Hble cnnaBbl
Ha ocrose Fe XH38BT (31703), XH28MAB (311126), 36XHTIO (31702), XH35BTHO
(31787), XH32T, 31199
XH60B (BX98,011868), XH77TIO0 (31437), XH72MBKIO (31867),
Ha ocHoBe Ni XH60MBTIO (311487), XH82THOMB (311460), BXK36-/12, AHB-300, XKC6K,
WC3IK
Ha ocnose Co CrutaBbl 3apy6exkHoro nmpousBo/cTBa:lnconel 600, 601, 604, 625
TBépAable maTepuanbl
H 3akaJiéHHas CcTalb TepMoo6paboTaHHblIe CTaIN

OT6enéHHBIN YYTYH

UX16, UX28, UX32, YH15/7, YH15/43 11, YH19X31l1, YH11I'711, YC13, YC15,
4C17
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z CNMG-190616 R4 o+ g C o+ C e ¢ o C + % 1,6] 04-08 | 4,0-80
® O
3%
-1 CNMG-160612 R2 e = [+ E: 1,2 02507 | 1,380
O
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< k| F|FIFFF < F|F|<|F| [<|@|@ << < F|F<|g|<|< T
YucroBas obpaboTka
DCMT-11T302 NF ( JL 3 0,2(0,05-0,12| 0,5-2,5
DCMT-11T304 NF o cC 0,4(01-0,18| 0530
DCMT-11T308 NF ( X < 0,8]0,15-0,25( 1,0-3,5 <
=
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(1]
DCMT-070202PF |+|@] |@ ® [3 ° ® +|e 0,2[0,05-0,15 0,5-2,0 S
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DCMT-11T302 PF |+ |@ |+ |€ |+ ) [ - [ ) +|€ 0,2]| 00502 | 0525 g9
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DCMT-11T308 PF |+ @ |+ |€ |+ ) [ ® ) +|€ 08| 01-03 | 1,030 q;
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]
DCMT-11T304 F3 |+ | @ [ 3 o {3 o o + € 0,4]0,12-0,25| 1,0-2,5
DCMT-11T308 F3 |+ | @ 3 o o o + € 0,8(0,15-0,3 | 1,5-3,0
’go
DCGT-11T304F3 |+ |@ [ 2 [ [ [ oc |o + € 0,4[0.12-0.25| 1,0-25 E.ﬂ
ge
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TokapHble nnacTuHel no ISO
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nnacTuHbl L s d d1
1104 11,6 4,76 9,525 3,81 Y
1504 15,5 4,76 12,7 5,16 °
1506 15,5 6,35 12,7 5,16 7y
S <
s
¥
=
ES »
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x5
] M H Pexumbl pesanus
C)S
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YucroBasi obpaboTka
DNMG-150402 PF |+ |@ |+ |€ |+ 0,2(0,05-0,18| 0,5-4,0
DNMG-150404 PF |+ |@ |+ | € |+ 0,4| 0,1-0,3 | 1,0-4,0
= DNMG-150408 PF |+ @ |+ € |+ 0,8 0,15-0,4 | 1,0-4,0
= DNMG-150602 PF |+ |@|+ | € |+ 0,2/0,05-0,18| 0,5-4,0
Eé DNMG-150604 PF |+ @ |+ |€ |+ 0,41 0,1-0,3 | 1,0-4,0
'13- DNMG-150608 PF |+ | @ |+ |€ |+ 0,8/ 0,15-0,4 | 1,0-4,0
go
o)
So
£I
23 DNMG-110404 F1 |@ |+ e c+ [ JL3 [ ] +|€ 0,4 00703 | 0830
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o
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DNMG-150402 PM o+ C+ ¥ 0,2 0,05-0,2 | 1,0-4,0
>§° DNMG-150404 PM @+ C+ 8 0,4]0,1-0,35 | 1,0-4,0
iﬂ DNMG-150408 PM o+ Cl+ % 0,8 0,15-04 | 1,040
e DNMG-150602PM | |@|+|€ |+ |8 0,2[0,0502| 1,040
e § DNMG-150604 PM o+ C+ 8 0,410,1-0,35 | 1,0-4,0
g'é DNMG-150608 PM | |@[+ € |+ |® 0,8| 0,15-0.4 | 1,040
c8
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£O DNMG-150412PR | |@|+|€ |+ |® 12| 02:05 | 1,560
e e DNMG-150608 PR @+ C+ |8 0,8| 0,205 | 1,0-6,0
Ps DNMG-150612PR | |@ |+ |€ |+ % 12| 0,205 | 1,560
EE
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ey DNMG-150612 R2 e e 2 S 12| 02507 1,370
Z&
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DNMA-150408 o C [ ] 0,8(0,25-0,45| 0,8-4,0
DNMA-150608 o C ® €)0,8(0,25-0,55| 0,8-4,0
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Pa3wmepsbl
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RCMT-1204MO F3 [ - o 3 o C - | o205 1555
=
x
=
3
Ewm
MonyuncroBas o6pa6oTka :@-
RCMT-1606MOM1 | € @ +| |& €% - | 0206 | 2075 o
M’w
£z
QX
g3
qr—
>
&=
]
RCMT-2006MO c o+ s [ 3F 2 - 10,25-0,7 ] 2,0-9,5
=
$9
YepHoBasa obpaboTka e
RCMX-2507MO C®+ - | 0,218 [20-100 o =
Os
% &
Eo
®
&
5%
RCMX-3209MO-76 C®+ - | 0,2-2,0 |2,0-13,0

=
>§U
O
o
Co
gE
2
-3
=
g9
-]
C®
iy
Vo

TexHunyeckas
nHcpopmauus

@ - CrabunbHble ycnosus pesaHus

@ - HecrabunbHble ycnosus pesaHus T:ea[?[!l,(ll:llx mgﬂ .,
- Taxeé 147 l o
3 - Taxénble ycnosus pesarust Cnnasos % e

= - N3rotoBneHue nocne cornacoaHuns 06bEMOB
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- d o . S
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gtg YepHoBasa o6paboTka
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1204 12,7 4,76 12,7 55 5
3809 38,1 9,52 38,1 8,7 \ &% , ‘ L
. 7 #
~ _ - 7° —
_od=L | s .
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L |F|F|F|F|F < |- |<|F <|0m g < - || <)< | < g
YucroBas ob6paboTka
SCMT-120402 NF oc 0,2]0,02:03] 0,150
SCMT-120404 NF o C 0,4]0,03-0,5 | 0,1-5,0
SCMT-120408 NF [ JX 4 0,8| 0,04-0,6 | 0,15-5,0 <
=
=3
1]
SCMT-09T304 F3 o+ e+ o+ Cc 0,4|0,16:0,4 | 1,5-6,0 ;‘%
SCMT-09T308 F3 o+ €+ o+ CcE 0,8(0,16-0,4 | 1,5-6,0 %,2
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£x
QX
[N}
gE
>
SCMT-120408 F7 o+ |el+ o+ c 0,8] 0,205 | 1,050 =
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TokapHble nnacTuHel no ISO
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\O

‘18
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Pa3mepbl
NAacTUHbI L s d 1~ — ]
7
0903 9,525 3,18 9,525 // \\
1203 12,7 3,18 12,7
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YuctoBasa o6paboTka
SPMR-090308 F6 [ 2 k2 o+ [ 3 < 0,8/ 0,16-0,4 | 1,5-6,0
SPMR-120308 F6 [ - k2 o+ Cc % 0,8/ 0,16-0,4 | 15-6,0
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go
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e SNMG-120402 PF [+] |@[+]|€]+ 0.2[0,05-025] 0,540
5: SNMG-120404 PF |+| |@|+|€|+ 04| 0103 | 054,
g: SNMG-120408 PF |+| |@|+|€ |+ 0,8| 0,1-0,35 | 1,0-5,0
= x
E5
gxg SNMG-120408 MH ocC & o + € 08| 0,204 | 1,040
Z&
Oo
MonyuucroBas obpaboTka
SNMG-120404 PM o[+ [c]+[=[+ 04] 0,104 [ 1050
SNMG-120408 PM o+ €+ 8+ 0,8/ 0,1-0,45 | 1,050
SNMG-120412 PM o+ ¢+ 8+ 1,2(0.15-0,5 | 1,5:6,0
R K
¢S SNMG-120404 M2 ocC o € o +|€ 0,4] 01304 | 1,045
Q
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TokapHble nnacTuHel no ISO

ﬂl. DI. o o o oo
dopma O6°3HaquMeEEEEEEEEEEE&E&%EE sl 2|2 r| £ ap
ISO °22RIg88 g5 52g 232288 |oa [2125al8|2|8|wm| wis |
QERBIRIR B IEIZ|EIR %% 88 |22 |2222%%<
YepHoBasa o6paboTka
SNMG-120408 PR o+ C+ 8|+ 0,8]0,25-0,6 | 1,5-7,0
SNMG-120412 PR o+ C+ 8+ 1,2] 0,3-0,7 | 2,0-8,0
SNMG-150408 PR o+ C+E+ 0,8(0,25-0,6 | 2,0-9,0
SNMG-150412 PR ®+C+ ¥+ 1,2] 0,3-0,7 |2,0-10,0
SNMG-150416 PR o+ C+ 8+ 1,6| 04-0,8 |2,0-10,0
SNMG-150608 PR @+ Cc+ 8+ 0,8]0,25-0,6 | 2,0-9,0
SNMG-150612 PR o+ Cl+ ¥+ 1,2| 0,3-0,7 [2,0-10,0
SNMG-150616 PR o+ Cl+ ¥+ 1,6| 04-0,8 [2,0-10,0
SNMG-190612 PR Qo+ C+ ¥+ 1,2| 0,3-0,7 | 2,0-10,0
SNMG-190616 PR @+ Cc+ 8+ 1,6| 04-0,8 |2,5-10,0
SNMG-190624 PR @+ €+ ¥+ 2,4 0409 |3,0-12,0
SNMG-150612 R2 oc & |+ ocC 1,2] 0,25-08 | 2,0-80
SNMG-150616 R2 oC = + o C 1,6] 0,25-08 | 2,0-8,0
SNMG-190616 R2 Qo+ € s + Cc e 1,61 0,35-0,8 | 2,0-12,5
SNMG-120408 R4 +@®+ (B C o+ ¥ 0C o+ C 0,8] 0,2-06 | 2,050
SNMG-120412 R4 +0+ (¥ C o+ ¥ ocC o ¥+ C 1,2 0307 [ 2,050
SNMG-150412 R4 o+ |+ g C o+ % (0c¢C o+ € 1,2|025-08| 2,0-7,0
SNMG-150416 R4 e+ + B € o+ ¥ 0cC o+ C 1,6]025-08 | 2,0-7,0
SNMG-150612 R4 o+ + B € o+ ¥ o¢C o ¥+ C 1,2] 0308 | 25-7,0
SNMG-150616 R4 o+ + 8 C o+ ¥ 0cC ¥+ C 16| 0308 | 257,0
SNMG-190612 R4 e+ + B C o+ % OcC X+ C 1,2] 03-08 | 20125
SNMG-120408 R6 [ + s 0,8] 0,25-0,6| 1,5-6,0
SNMG-250724 s13-08| | @ k3 2,4 0,306 |50-135
SNMG-250924 s13-08 [ - k3 24| 0,3-0,8 |5,0-15,0
SNMM-120408 PR o+ C ®+ 0,8( 0,2-06 | 1,0-7,0
SNMM-120412 PR o+ Cc ®+ 1,2] 0,25-0,7 | 1,5-8,0
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TokapHble nnactuHbl no MOCT
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TokapHble nnactuHbl no MOCT
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TexHuyeckas nHdopMaums
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TexHuyeckas nHdopMaums

KoampoBka Mapku TBEpAOro cruiasa
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Mapku TBEpAbIX CMJIaBOB /11 TOKapHOU 06paboTkun

C nokpbiTnem CVD

HaumeHoeaHue

TC20PT

CnnaBs

Bud rnokpbimusi

—TiN
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OnucaHue

YucTosasi n nony4nctosas o6paboTka cTanv npu cpeaHen
1 BbICOKOI CKOPOCTY Pe3aHusi, BbICOKast U3HOCOCTONKOCTb.
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npUMeHeHust
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YuctoBas u nonyynctoBasi obpaboTka yrnepoamcTbix u
HepXXaBetLwmnx cTanen npyu cpegHern 1 BbICOKOW CKOPOCTU
pe3aHusl, BbICOKasi U3HOCOCTOMKOCTb. [lononHuTensHas
o6paboTka NOKPbLITUS AaeT YNy4LLIEHHY0 CTONKOCTb
cnna.a 3a CHET CHWKEHWSA BHYTPEHHNX HaNPskeHUN.
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MonyuymncroBas n YepHoBas obpaboTka yrnepoancTbIxX 1
NernpoBaHHbIX CTanew Npu cpegHen CKOpoCTN pe3aHus.
XopoLuas CTONKOCTb pexyLuen KpoMKM Ha yaap. Mepsbii
BbIGOpP Npu 06paboTke Ha cTaHKax ¢ NPOrpamMMHbIM
ynpasneHvem.

TC33PT-P

— TiN
Alz203
MT-TiCN

=
z

YepHoBas 1 nony4uncrosas 06paboTka yrnepoamcTbix 1
HepXXaBeloLLyX CTanemn nNpy cpenHen 1 BbICOKOM CKOPOCTH
pesaHusi, BbICoKast N3HOCOCTOMKOCTb. [JononHuTensHas
06paboTka NOKPbITUS JAET YIYULLIEHHYO CTOWKOCTb
CnnaBa 3a CHET CHUKEHUSI BHYTPEHHNX HaMPsKeHWH.

TC40PT

— TiN
Alz20s
MT-TiICN

[MpoYHbI cnnae Anst BbICOKONPOW3BOAUTENbHOM
06paboTkM yrnepoancTon N NerMpoBaHHoOM cTanu,
CTanbHOro NUTbS, KOPPO3MOHHO-CTONKNX CTanen
MapTEHCUTHOTO U (DEPPUTHOTO KIaCcCOB NPU TSHXKENbIX
YCNOBUAX pesaHns.

TC40PT-P

— TiN
Al20s3
MT-TiICN

=]
z

[MpoyHbIi cnnae Ans BbICOKONPOU3BOAUTENBHON YEPHOBOMN
06paboTkn ManoyrnepoanCTbIX U ayCTEHUTHbBIX
HepxxaBeroLmx cTanei. flononHutensHas obpaboTka
NOKPbITUS AAET YNYyYLLIEHHYI0 CTOMKOCTb CrnaBa 3a cyeT
CHWKEHWS BHYTPEHHUX HaMPsHKEHWIA.

BC20HT

Alz0s3
MT-TiCN

=]
z

M3HococTolikunii cnnas Anst o6paboTkv MaTepuanos,
AaloLLnX CTPYXKY ckanbiBaHus. MNepBbiit BbIGOp Ans
06paboTku ceporo, KOBKOro, M3HOCOCTOMKOrO YyryHa npu
CTabWIbHbIX YCIOBUSIX.

BC35HT

Al203
MT-TiCN
TiN

MpoyHbIii cnnas ans o6paboTkn MaTepuanos, AatOLWMX
CTPYXKy ckanbiBaHus. MepBbii BbIGop Ans 06paboTku
Ceporo, KOBKOro, M3HOCOCTOMKOIO YyryHa npu TSXKEenbIX
YCIIOBUSIX.

BC20PT

=]
z

Al203
MT-TiICN

=}
z

CnnaB anst o6paboTku aponpoYHbIX CrraBoB Npu
CTabuIIbHbIX YCIOBUSIX Pe3aHus.
Tonbko ANs NnacTuH, Bbinyckaemblx no MOCT.

BC35PT

=)
z

Al20s3
MT-TiCN

=
z

Cnnas ans 06paboTky KaponpoYHbIX CMraBoB Npu He
CTabUIbHbLIX YCNOBUSX pe3aHus.
Tonbko Anst NnacTuH, Bbinyckaembix no MOCT.
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TexHuyeckas nHdopMaums
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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- =
AP10AT AITIN CTOVKMX CTanew, YucToBas o6paboTka TBEPAbIX . E
s

paaveHT [ MaTepuanos. E %
-3
] 4 ‘g

o
mg
22
M3HOCOCTOMKMIA cnnaB Afst YNCToBOW 06paboTku _ é’: E
AP10AM ATTIN HEPXKaBEIOLLIMX AYCTEHUTHBIX CTaNEN, )KapOoMpPOUHbIX &
Mynstucrion | CMNABOB, @ TaKKe CepblX, KOBKMX U OTOENEHHbIX YyryHOB. ‘ T

MpoyHbI cnnae Ans YepHOBON 06paboTKM HepXKaBetoLLMX

AP30AM ayCTEHUTHbIX CTarei, )XapornpoyHbIX CNiaBoB. =
AITIN | BoamoxHa 06paboTka cepbix, KOBKMX U OTOEMNEHHBIX 5

MynsTtucnoit =®
YyryHOB. 9
- ©
X3
| ()
‘ go

] @
&’
£z
[ns YyepHOBOW 06PabOTKN BbICOKONErMPOBaHHbIX %5
TP20AM AITIN YIMEepOAMCTLIX CTaneil Mpu CTabuIbHbIX YCHOBMSIX g
Mynetuenoi | pesaHust. MepBblit BbIGOp Npu ToueHun ctanu 110M13J1. E-
o

Cnnas ans 4YepHoBo 06paboTkM CTanbHOroO NUThbS,
TP35AM | ATiN KOPPO3NOHHOCTONKUX CTarel MapTeHCUTHOTO
Mynstucnon | heppPUTHOrO KNaccoB NpU TSXENbIX yCnoBusix o6paboTku.

lMpoyHas ocHoBa B coveTaHumn ¢ ToHKUM PVD nokpbituem

TP40AM AITIN XOPOLLIO NOAXOAMT AN 06paboTkn yrnepoamncTbix,
Mynsuenoit | erMpoBaHHbBIX CTanew npu TSHKenbiX YCIOBUAX Pe3aHusl.

06pabotku no 1SO

CMI gnsa ToKkapHoii

) CnnaBs Ans YCTOBOW U NONYYNCTOBOWM 06paboTku
TP20TT N HepXaBeloLLMX CTanel Npu CTabUMbHBIX N HECTABUMBHBIX

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

X
St
s
. . \ ® <
Cnnas Ans YMCTOBOW M NOMNY4YNCTOBOM 06paboTkn =5
BP20TT —— TN HepKaBerLLMX cTanemn npu ctabunbHbIX YyCroBUSIX it
-— TIAIN pesaHus. E g
Tonbko AN NNacTuH, Beinyckaembix no MOCT. U\g

- TiN Cnnas Ans YepHoBoi 06paboTku HepxKaBeloLLMX cTanemn
BP35TT TIAIN npv cTabunbHbIX M HECTaBUMbHBIX YCIOBUSIX pe3aHust.
Tonbko AN NNacTuH, Bbinyckaemblix no MOCT.
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TexHuyeckas HdopMaums

- PexomeHpaumm no BbI6Opy CKOPOCTEN pe3aHus
]
: Ao d
55 (Vc, M/MHnH) ana TokapHou obpaboTku
S E
Ana cnnaBoB C U3BHOCOCTOUKUM MOKPbITUEM
Mpynna TeépaocTb Mapka cnnasa
MaTepuan no TC20PT | TC20PT-P | TP20AM | TP20TT | TC33PT | TC33PT-P
no 3aroToBkKu BpuHennio
ISO (HB) [AwvanasoH nogau, f, (MM/06)
= 0,1-0,6 0,1-0,6 0,1-0,6 0,2-1,2 0,2-1,0
= E YrnepogucTas ctasnb
E% C=0,1-0,55% 125-150 400-190 450-220 280-150 315-180
§;§' C=0,55-0,8% 150-180 320-150 350-180 250-140 280-160
fg = IlermpoBaHHas ctanb 180-350 290-80 300-100 200-100 230-130
X0
2% BbicokonermpoBaHHasi v | 504 350 | 230.100 180-80 160-80 170-90
g5 VHCTpyMeHTarnbHasl ctanb
o
o CranbHoe nuTbe 180-225 210-110 180-90 150-70 160-80
MapraHuoBucTas n
6poHeBas cTanb 250 60-20
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
ES M 8 TennocToikas 330
::§- 9 AycTeHuTHas 180 210-100 180-80
= = 10 AyCTeHUTHas, nMTbeBas 300 130-60
c’s
£z
%‘z,- UyryH
=2 E. Cepbliii heppuTHOro knacca 180
= Cepblit NepnuTHOro Knacca 260
BbicokonpoyHsbiin 160
deppuTHOro knacca
BbicokonpoyHsbiin 250
NepruTHOrO Knacca
3 8 KoBkui1 yyryH 130-230
T -
go
= : AnOMVHMEBBIE CMNaBbl
'; 3 Jedopmupyemble 60-100
88 NuTeitHble 75-90
Eé. CunymuHbl Si> 8% 130
oo Meab 1 cnnasbl Ha €& ocHoBe
- JlaTyHb 110
- BpoHza 90
0,1-0,4 0,1-0,4
TuTaHoBbIe cnnasbl
< TexHuyecku uncTbii TuTaH | 400MMa*
23 Cnnasbl anbga+bera | 1050MMa*
E"; XaponpouHble cnnasbl
° : - Ha ocHoBe Fe 200-280 50-30 50-20
= = - Ha ocHose Nin Co 250-320 40-15 35-15
23
C g
=8 TeBEépAble maTepuans
Oo H 26 3akanéHHas ctanb 45-55HRC**
27 OT6€enéHHbIN YyryH 400

* - Mpeaen NpoYHOCTM NpU pacTskeHnn MMa=H/MM*
** - HRC: TBEpAOCTb NO pOKBENNy
| Yka3zaHHble npeaenbl CKOpocTen ABNATCS 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM

8
X
Q
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T
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X
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TexHuyeckas HdopMaums

2,
a5
]
2
Mapka cnnasa
TP35AM | TC40PT [ TC40PT-P | TP40AM | BC20HT | BP20TT | BC35HT | BP35TT | AP10AT | AP10AM | AP30AM
[nanasoH noaau, f, (MM/06)
0,2-1,0 0,2-0,8 0,2-0,8 0,25-1,0 s
x
= 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 @<
0
120-60 | 130-40 130-40 90-30 8%
g2
120-60 120-50 120-50 90-40 g
0,2-0,6 0,2-0,6 0,1-0,5 0,1-0,5 0,1-0,2 0,2-0,5
=
7 180-70 180-80 E
8 180-40 53
9 120-60 110-40 180-100 130-60 ::E-
10 80-40 80-40 %o
0,1-0,6 0,2-0,8 ‘i“ g
[T
28
210-110 g E
180-80 140-60 z
225-100
180-80 120-50
225-70 130-50 o)
(7))
T -4
= ]
e
s
= =
52
ca
£5
0,2-0,6 0,1-0,2 0,2-0,5
160-110 100-60
= 5
75-50 65-30 g be)
[=% N9
Co
40-20 60-40 40-20 E :
25-15 35-25 25-15 % &
05-0,15 0,1-0,2 23
C
iy
26 80-60 40-20 ©o
27 40-15 30-15

ycnosui 06paboTtkun n Tpebyemon crovikoctn CMI
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TexHuyeckas nHdopMaums

Mapku TBEpAbIX CMJIaBOB /11 TOKapHOU 06paboTkun

0
3]
<
=2

2
g
5

be3 nokpbiTUA

O6nacTtb

Cnnas npuMeHeHuns

OnucaHue

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

Ocobomernko3depHucmbili
(BK)

A1 0 WM3HococTolkMin cnnas s YMCcToBON 06paboTky LBETHbLIX
METansos.

6paboTku

Ocobomersnko3epHUcMbIl

(BK) [ns YyepHoBOW 06pabOTKM LIBETHLIX MaTepuanoB u

OepxxaBkun ans

A30 HEKOTOPbIX MapoK KOPPO3MOHHO-CTONKUX cTanen. MNep.hbii

BbIGOP A5 YepHOBOW 06paboTKM CNNaBoB Ha OCHOBE

HapYXHOi1 0

TUTaHa npu HecTabunbHbIX YCNoBUAX pe3aHuns.

CpedHe3epHucmebili

(BK)

=]
=]
xn
£
=
(¢}
=
o
o
S
o
=
o
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©
I
=
xn
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®
©
S
o
£
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©
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o
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[e]
=
Y
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B20 MartepuanoB, HepXxaBerLnx cranen, XKaponpo4HbIX
CnnaBoB, B TOM 4YuUCrie CnnaBoB TUTaHa.

Tonbko Ans NnacTuH, Bbinyckaembix no MOCT.

6paboTkn

CpedHe3epHucmbIl

(BK) CoBpeMeHHbIN aHanor crnnaea BK8. [ins yepHosoro

TOYEHUA Ceporo YyryHa, Hemetanin4eckux matepuanos,

Oep>xaBku ans

B35 HepXXaBeroLMX CTasien, KapornpoYHbIX CraBoBs, B TOM
yucne cnnasoB TUTaHa.

BHYTPEHHEM o

Tonbko ANs NnacTuH, Bbinyckaembix no MOCT.

CpedHesepHucmbIl CoBpeMeHHbIit aHanor cnnasa T15K6. [151s unucToBoro
(TK) TOUEHUS! YIMEPOANCTLIX 1 NIErMPOBaHHBIX CTanel npu

H1 0 CTabunbHbIX U HECTabWIMbHBIX YCMOBUSAX pe3aHus, a Takke
Ana NoNTy4YncToBOro TO4EeHUA Npun cTabusbHbIX ycnosumax

pesanusi.
TonbKo ANs NNacTuH, Bbinyckaembix no MOCT.

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

H20 HecTabunbHbIX YCNoBUAX pe3aHud, a TaKkke ansa
YEpHOBOro TO4eHUA npu HecTabuIbHbIX U TSHXKerbIX

06pabotku no ISO

CMI gnsa TokapHoit

YCNOBUSIX Pe3aHust.
Tonbko Ans NNacTuH, Bbinyckaemblix no MOCT.

CpedHesepHucmeiii CoBpemMeHHbIn aHasor cnnasa T5K10. [ins yepHoBoro
(TK) TOYEHMS YIIEPOANCTLIX U NTETMPOBaHHLIX CTanemn npu

H30 TAXKeINbIX YCNOBUAX pe3aHnsd, a Takke and d)aCOHHOFO

TOYEeHUA NOKOBOK, LLUTAaMMOBOK U OTIIMBOK MO KOpKe 1

oKanuHe.

Tonbko Anst NNacTuH, Bbinyckaembix no MOCT.

CMI gnsa ToKkapHoii
o6pabotku no FOCT
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TexHun4yeckast tHpopMaums

PekoMmeHaaumm no Bbl6opy ckopocten pesaHusa (Vc, M/MuH) ansa
TOKapHOM 06paboTkMn

Ans cnnaBoB 6e3 NOKpbITUS

Mpynna TeépaocTb Mapka cnnasa
o M?Tipgiﬂ o H10 H20 | H30 | B20 | B35 | A10 A30
ISO SareTo Epm(:%gmo [AvanasoH nogau, 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 = \§'
NernpoBaHHas cTanb 180-350 | 220-110 180-70 100-30 §,§
ME‘;f;;Jgﬁ;gﬁgﬁg:”;gﬁb 200-350 | 175-100 | 120-60 | 65-20 g‘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 TennocToikas 330 45-25 g%
9 AycTeHuTHas 180 80-40 70-20 :%
10 AyCTeHUTHas, nMTbeBas 300 40-25 g’:
0,1-0,8 0,3-1,0 ‘E“ =
YyryH X
Cepbliii heppuTHOro knacca 180 135-50 :[E
Cepbli NepAnTHOro knacca 260 85-40 85-35 3
BbicokomnpoyHbIi 160 110-40
deppuTHOro knacca
noprtTHoro Khacea 250 95-30 | 6520
KoBkuit 4yryH 130-230 100-25 80-20 ’g o
0102 | 0205 £4
AnOMVHMEBBIE CMNaBbl g g
Hedopmmpyemble 60-100 670-500 | 500-370 '; '==_=
NuTeiiHble 75-90 670-500 | 500-370 58
CunymuHbl Si> 8% 130 270-210 | 220-150 Eé.
Meab 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 0,1-0,2 0,1-0,5
TuTaHoBbIe cnnasbl
TexHuyecku uncTbii TuTaH | 400MMa* 120-90 110-80 140-100 .
CnnaBsbl anba+6eta 1050MMa* 50-35 50-30 55-40 = 8
XaponpouHble cnnasbl %';
- Ha ocHoBe Fe 200-280 15-25 40-20 50-30 §:
- Ha ocHose Nin Co 250-320 20-12 18-8 20-15 = =
TBEpAble maTepuanbl =5
H (26 3akanéHHas cTanb 45-55HRC** Vo
27 OT6€enéHHbIN YyryH 400

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

** - HRC: TBEpAOCTb NO pOKBENNy

| Yka3zaHHble npeaenbl CKOpocTen ABNATCS 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM
ycnoBuit 06paboTku u Tpebyemoin ctorikoct CMI
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6paboTku

OepxxaBkun ans

HapYXHOi1 0

6paboTku

=4
J
o

Oep>xaBku ans
BHYTpPEHHeM o

CMI gnsa TokapHoit
06pabotku no ISO

CMI gnsa ToKkapHoii
o6pabotku no FOCT
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TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen

Ana uncroBoi 06paboTku

'PF.

CCMT, DCMT,
TCMT, VCMT,

BepwuHa
0,34

EA
J
o

lpaHb

leomeTpust AN NO3UTUBHBIX OAHOCTOPOHHMX CMIM.
MepBbIn BLIGOP A5t KOHTYPHOTO TOYEHUSI C MarbIMu
noga4amu 1 ManbiMy CbEmMamu.

OcHoBHasi obnacTb NpUMeHeHWs - MaTepuans! rpynnsi P.

£, o)

Ap, (mm)

0,05-0,3

04-3,0

¥

nybura pesarus, a,[Mm]

10,0

4,0

2,0

02 04 06 08 1,0

Modava, f [Mm/o6]

“oBV“"KA

PF.

CNMG, DNMG,
SNMG, VNMG, WNMG

BepwuHa

N
[&)]
o

lpaHb

leomeTpus Ans HeraTUBHbIX ABYXCTOPOHHMX CMIT.
CrabunbHoe cTpyxkoapobneHve npu manbix Cbémax
1 Marbix nogavax.

OcHoBHasi 0bnacTb NpuUMeHeHus - P.

ap, (mv)
0,5-4,0

f, mo6)
0,05-0,3

Iny6ura pesanusi, a, [Mm]

10,0

8,0

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

\,\OB\I\\"KA

BepwuHa

20 Mo3unTnBHasA reoMeTpus Anst o4HOCTOPOHHMX CMIM = 10,0 ;
ans 06paboTkn MArkux matepuanos rpynnbl N. £ 4, R ‘
—_— mﬂ i 7"7\””177”\ 7777 T
2
lpaHb 33° g
f, umo6) Qp, (mm) E
CCMT, DCMT, 0,03-0,5 01-45 02 04 06 08 10
SCMT, TCMT Modaya, f [Mm/06]
‘ F1 ‘ BepwuHa
5 [eomeTpus 4ns YUCTOBOW M NONYYUCTOBOM 06paboTKM. T 10.0
- I OcTpast pexyLias KpoMKa v NONOXWTENbHBIN NEPEAHUIA yron, %
A CHUXAIOT CUIY pe3aHus. :
v MepBbii BEIGOP - MaTepuans rpynn P, M, S. %
BoamoxHoe npumeHenue - K, N. 2
paHb o
3
#5" f,(MM/o6) aAp,(mm) E‘
0,07 - 0,25 0,4-3,5 02 04 o5 05 10

CNMG, DNMG

Modaya, f [MM/06]

F2

CCMT, TCMT

BepwuHa

leomeTpus npegHasHa4eHa Ans YACTOBOrO TOYEHWS Npu
HenpepbIBHOM pe3aHui.

MepBbIi BIGOp - MaTepuans! rpynn P u K.

BoamoxHoe npvmeHeHne - M.

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

£, (o6
0,05-0,3

Iny6ura pesanusi, a, [Mm]

=
o
[=}

»
[=)

o
[=)

>
=)

by
=)

|
vt

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

FeoMeTpuM nepeaHnX NnoBepxHocTen

Ana uncroBoi 06paboTku

BepwuHa

F3.

|

lpaHb

CCMT, DCMT, TCMT,
SCMT, VCMT, RCMT

i

leomeTpus A4ns Nony4McToBO M YMCTOBOW 06paboTku C

1CMOMb30BaHWEM CPEAHMX 3HaYeHWin noaay.
Mpumenenmne - matepuansi rpynn P, M, K.

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

f, mmo6)
0,05-0,3

Iny6unra pesaHus, a, [MM]

10,0

8,0

6,0

4,0

2,0

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

‘ ﬁ ’ Bepwum;z,07

Z_\
2]
©

lpaHb
0,07

[
~
o

VCMT

leomeTpys AN YMCTOBOTO HAPYXKHOTO TOYEHUS NpK
HEeMnpepbIBHOM pe3aHuu.

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

Qp, (mm)
0,5-2,5

f, mmo6)
0,05 - 0,25

Iny6una pesaHus, a, [MM]

10,0

8,0

4,0

2,0

6.0f----t

i : i I

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

‘ F 6 ’ BepwuHa
leomeTpus A4ns ynucToBomn 06paboTku. - 100 ;
e o F S 1
ij%7 MNepBbii BbIGOP - MaTepuans! rpynn P, M, K. O S U A P
< & R R
§ 6,001
3
g 4,0}---
lpaHb g
3
7° f, mo6) Ap,(mm) R
0,15-0,4 1,0-6,0 02 04 06 08 10
SPMR, TPMR Modavya, f [Mm/o6]
‘ F7 ’ BepwuHa
9.2 R B03MOXHOCTW NPUMEHEHMS OT YNCTOBOTO 10 YEPHOBOIO 3 100 .
17 TOYEHWS Ha CPEHMX 1 BLICOKMX Nofayax. 2 O 1 A
T MpumeHeHwe - matepuansl rpynn P, M, K. ;" ' : 3 : |
e
g e
lpaHb o 40 S I
0,23 é
° P 0] SR A S S SO A S
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TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen
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TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen

Ana yepHoBo# 06paboTku
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TexHuyeckas nHdopMaums
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Ana yepHoBo# 06paboTku
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TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen

Ana yepHoBo# 06paboTku
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FeoMeTpuM nepeaHnX NnoBepxHocTen

0
=
Q
<
=2

2
g
5

Ana yepHoBo# 06paboTku

Rsz YepHOBOE 1 MOMYYNCTOBOE TOUYEHME. = 20,0
OcHoOBHOE npuMeHeHune - MaTepuans rpynn M u S. £ BN
< o o
S S o o
: — 1 ot
% 0 g g b
E\o — 2 gl
[\ A
s 2 A g
£9 ! 3 40
&',: f, mo6) Qp, (mm) g M
° - - Il Il Il 1
§= 0,15-16 1,5-80 04 08 12 16 20
& E. RNMG Modaya, f [Mm/o6]
a
©
£
S 1 3-08 leomeTpus A4ns ABYXCTOPOHHMX CMIT. N 20,0
PekomeHpayeTcs Ans YepHoBoW 06paboTky BbICOKONErmpo- 5& 160l
= 035, BaHHbIX cTanen (npumep: ctans 110M13/1). :. '
E 015/, | [JononHuTensHOE NPUMEHEHWE - MaTepuarnsl rpynnbl K. % 12,002
-t} 20° § ;
28 T g 80
33 Y g
s f, (o) ap,(mm) g 4ot
() ce !
E_E 05-1,0 50-140 04 08 12 16 20
& g_ SNMG Modaya, f [MMm/06]
=
0
=
sq
I
2o
g E
=
-
E O
2
S8
58
38
%I—
o
gE
= 5
®
56
2o
C®
=&
Oo

® &
£:
Ur
9=
ig
So
I
xE
O
(=

METAJUJTOPEXXYLUWIA UHCTPYMEHT




TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen

Ana THKENON YepHOBOM 06paboTku
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CMI gnsa ToKkapHoii
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TexHuyeckas nHdopMaums

FeoMeTpuM nepeaHnX NnoBepxHocTen
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Ana THKENON YepHOBOM 06paboTku

SC MT-38093 2 [eomeTpust AN YEPHOBOTO W TSHKENOrO YEPHOBOMO TOYEHUS

OT HEeNnpPepbLIBHOrO 40 CUMbHO NPEpPLIBUCTOrO pe3aHns
OcHOBHOE NprMeHeHue - MaTtepuanbl rpynnbl P.

1.4 Bo3smoxHOCTb NpUMeHeHna - No MaTepuanam rpynnbl K.

04
10°1

6paboTku

Iny6ura pesanus, a, [mMm]

f, mo6) Qp, (mm)
1,0-2,0 4,0-23,0

04 08 12 16 20
lodaya, f [Mm/06]

OepxxaBkun ans

HapY>KHOW 0

1 06paboTkun

Oep>xaBku ans
BHYTPEHHEMN O

CMI gnsa TokapHoit
06pabotku no ISO

CMI gnsa ToKkapHoii
o6pabotku no FOCT
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TexHuyeckas nHdopMaums

OCHOBHbI€ 3/1eMEHTbI U yrJjibl TOKQapHOIro pe3ia

]
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A-A

Y naeHbiit
nepeaHuii yron

ﬂ Yron g
5_ 5 o 3a0CTpeHuns E lé
BcnomoraTenbHbIi naBHbIi :: s
" O
3afHun yron BcrnomoraTtenbHas e
pexyLas KpoMka ;’é
H
~
- S
BcnoMoraTesbHsbiin
(01 yron B njiiaHe
BcrnomoraTesnbHbii
nepeaHuii yron FnasHas 3
pexyLuas KpoMka - 5
[naBHbIN yron EE
E‘S
m>=
X2
o3
g2
3
Yron Hak/ioHa &
pexyLuen KpoMKu
=
e
n-l-!
g 2
k3
Eo
OCHOBHasi NJIOCKOCTb - M/I0CKOCTb, NapassiefnibHas HanpasieHMsM NPoAOSIbHON 1 NonepeYyHom nogad. 29
Ea
MNOCKOCTb pe3aHms - MIOCKOCTb, NEPrieHAVKYNsiPHast K OCHOBHOI M MPOXOASILLAs Yepe3 pexyllylo & o
KPOMKY pe3Lia, Mo KacaTebHOM K MOBEPXHOCTY pe3aHusl.
FnaBHas pexxywas KPOMKa - 00pa3yeTcd OT MepeceyeHus MepefHen U rNaBHOM 3aaHel
MOBEPXHOCTEN.
BcnoMorartenbHas pexylyasl KpoMKa - 06pasyeTcs OT nepeceyeHns nepeaHei U BCrnoMoraTesibHoM 55
3aJHel NOBEPXHOCTEN. § o
o
- o o o =
FnaBHbIA yron B niaHe (p) - yron mexay obpabaTbiBaeMoV NOBEPXHOCTHIO M FIAaBHOW pexywen 2 ;
Y x
KPOMKOW. g é
BcnomoraTtenbHbl yrosl B nJjlaHe (p,) - yron Mexay o6paboTaHHON MOBEPXHOCTbIO U §§_
BCMOMOraTesibHOM pexyLLein KpOMKOW. Oo

FnaBHbIA 3afHUI YION (@) - YrON MEXAY MaBHOM 3a[IHEl NOBEPXHOCTbIO Pe3Lia U MI0CKOCTLIO pe3aHus.

FnaBHbI NepegHUA yrosa (y) - yron Mexay nepeaHeil MOBEpXHOCTbI0 pesla M MI0CKOCTbIO,
nepneHaNKyNAPHON NIOCKOCTU pe3aHus.

Yros 3aocTpeHms () - yron Mexay nepeaHei 1 rnaBHoi 3agHei NoBepxXHOCTSMM pe3uia.
YroJsi HaK/I0HA pexyLei KPOMKM (/) - Yros HaK/IoHa PeXxyLLein KPOMKMU.

Yron npuv BepLUMHE (c) - YroN MEeXAY NPOEKLMSIMU PEXYLLMX KPOMOK Ha OCHOBHYHO MJIOCKOCTb.
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X
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TexHuyeckas nHdopMaums

FnaBHbIM NnepegHuiA yron
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FnaBHbIN NepeaHMii yron () okasbiBaeT 60MbLIOE BAUSHUE HA CWMbl pe3aHns, CTPYXKoapobneHue,
TEeMMNepaTypy pe3aHns 1 CTOMKOCTb MHCTPYMEHTA.
YBenuyeHve nepeaHero yrna B NnofoXuUTeSbHYHO (+) CTOPOHY CHMDKAET NPOYHOCTb PEXKYLLEN KPOMKM, a B
oTpuuaTenbHyio (-) yBeNMYMBAET CONPOTUBIIEHME PE3aHMIO.

- MoNOXMTENbHbIN OTpuuaTenbHbIN
. E nepeaHuiA yron nepeaHuii yron
35
Qo
So
Eg ; -+ Y_
X0 _ _ Y _ _
aZl
o %
=z
]
F
» ObpaboTka MArkMx MmaTtepuarnos » ObpaboTka no Kopke
§ * YnctoBasi o6paboTka nerkoobpabarbiBaeMbix » O6paboTka ¢ yaapamu 1 NepeMeHHbIM
=8 mMaTepuanos CEYEHUEM CTPYXKKM
28 * HexécTtkoe KpenneHue 3aroToBkM B CTaHKe » ObpaboTka TBEpPAbIX MaTeprarnos
E‘S
=
(]
Xz
QT
w g ~ ~
ﬂ; FnaBHbIN 3aAHNUMU Yron
@
FnaBHbIA 3agHUA 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 PEXXYLLEN KPOMKMU.
¥ E
s ny6uHa nsHoca
X o —————————————————————
E 5 BonbLwmn n3Hoc
g0 No 3a/iHel NoBEepXHOCTH
ca | .
59 [ Manbli
3aHUMN yron
— — \>
y o < [NybuHa n3Hoca
MeHbLIMN U3HOC
’§'G M0 3aAHel NOBEPXHOCTY
29 T i
So A BonbLion
e: 3afHWiA yron
=
G —
[}
s Qo
G'8

dopmMa pexxyLieir KpOMKHU

Octpas OkpyrnéHHas C dackolt

MnacTuHbl 63 NoKpbITUS
061Lero npUMeHeHNs

Bce MOKpbITbiE MAACTUHBI
OkoHuaTesbHO hopMupyeT
MUKPOreoMeTpUio

YMPOYHSIET FEOMETPUIO,
HO YBEIMUMBAET CUNY
pesaHus
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Q
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X
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TexHuyeckas HdopMaums

FnaBHbINA yron B njlaHe

FnaBHbIA yron B nnaHe () BANSET Ha NpoLiecc CTpy>koobpasosaHns. O6bI4HO OH n3mMepsieTcs oT 45 4o 90
rpagycoB, UHoraa 4YyTb 60/blie, B 3aBUCMMOCTU OT (DOPMbl UCMONb3YEMOW HenepeTauymMBaeMol niactuHbl. OH
UrpaeT BaXkHYIO POJib HE TOIbKO B CTPY>XKOOOPa30BaHMK, HO U B HamnpaBieHUN AEUCTBUSI CW, BO3HMKAIOLWMX B
MPOLECCE Pe3aHusl, UMEHSIET TOJILLMHY CTPYXKMN M 3P DEKTUBHYIO AJIMHY PEXYLLEN KPOMKU.

Bbi60p rnaBHOrO yrna B n/aHe:

1. Mpu oiHOM 1 TOM e noaaye YBEeIMYEHWE IMTaBHOO Yriia B MiaHe YBENTMUNBAET AJIMHY CTPYXKKU U YMEHbLLAET eé
TOMWMHY. B pe3ynbTaTte, cunbl pe3aHns pacnpeaeneHbl PaBHOMEPHO MO peXyLuel KPOMKe UHCTPYMEHTa, U ero
CTOMKOCTb YBE/IMUYMBAETCS.

2. YMEeHbLUIEHWNE TMABHOMO yrna B M/aHe YBENWUMBAET paaMasnbHy0 COCTaBMSIOLLYIO CWMbl PE3aHMs, MO3TOMY
TOHKWE M [NIVHHbIE 3ar0TOBKMW MOTYT NpornéaTbcs Npun 06paboTke.

3. YMeHblLUEHWE [TaBHOrO Yriia B M/iaHe YMEHbLIAET ASIMHY CTPYXXKU M YBENMYMBAET €€ TOJILMHY, YTO, B CBOIO
o4epefib, 3aTPYAHSET CTPYXXKOAPODIeHME.

I YBenuuyeHue rnaBHoro yrna B nnaHe I YMeHblUeHMe MaBHOro yrna B niaHe
* UncroBas obpaboTka ¢ Manon rmybuHon pesaHus » YepHoBas obpaboTka 3aroToBok 60MbLIOro
» ObpaboTKa TOHKMX, OSIMHHbIX 3aroTOBOK Anametpa
* HepocTaTtoyHas xécTkocTb 060opyaoBaHus » ObpaboTka TBEpPAbIX 3aroTOBOK C BbICOKMMM
TemnepaTtypamu B 30He pe3aHus
» ObpaboTka Ha CTaHKax C BbICOKOW XECTKOCTbIO

Mpu pacTaumBaHuM rNY6OKMUX OTBEPCTUIA pe3yNibTUPYIOLLas
cuna F cTpeMuTcs OTOrHYTh AepXXaBKy pe3ua no Mepe eé 3axoda B
OTBEPCTME, UTO NMPUBOAUT K MOSIBJIEHMIO TakOro OCHOBHOMO BMAA
OTK/IOHEHUS!, KaK KOHYCHOCTb. [103TOMy pacTaumBaHue ryboKux
OTBEPCTUI CrelyeT NPOU3BOANTL PE3LIAMM C YIIOM B niaHe 90° (unu
yyTb 6onee), roe HabnwopgaeTcs NpakTUYeCKoe OTCYyTCTBME
paAvanbHOW CUNbI.

CeueHue CTPY>XKM B 3aBUCMMOCTU OT yrna B fJiaHe

¢ =90° ¢ =45° ¢ =60° @ =75° ¢=0-90°
Jo_ L h Joo fo o B I/
; I z | % | [~ |
& | Sh < S
' ~
O] <<0> Yo\ O] “HO

h=f, h=f,sin45° h=f,sin60° h=fsin75° h=f."- /%
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6paboTku

OepxxaBkun ans

HapYXHOi 0

1 06paboTkmu

Oep)xaBku ans
BHYTPEHHeM 0

CMI gnsa TokapHoii
o6pabotku no ISO

CMI gnsa ToKkapHoii
06pab6oTku no FOCT
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TexHuyeckas nHdopMaums

MaxkcumanbHas rnybuHa pesaHums
B 3aBMCMMOCTH OT (POPMbI NJIACTUHDI
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MakcumMmanbHas MakcumasnbHas
®dopma CMIN rny6uHa dopma CMIN rny6uHa

pe3aHuna, MM pe3aHua, MM

EE 2 v 55
|V O 0,25L | 275 |P 0,50L| 65
4 8
2 1 3
E“§ d 2,75 .
= |D| | 0,25L w 0,50L| s
L 375 6
“5 6,5
om - 4 7 6
Sk y 3.9
K 0,25L 425 |C|=" 0,66L
32 ,
2% ! 12,5
ge 4,75
°3 16,5
Eg l 36 3,9
S8 ) 7.9
o . 53 g 9,9
T ‘ R R OREs LT
16,5
8,9 25
5 Z :
F 28 «3 3.9
= |R|E 0,40D % (H 0,66L | 72
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TexHuyeckas nHdopMaums

XapaKTeprle BuAbl U3HOCa TBepAoOCIJiaBHbIX MNJ1aCTUH

BbikpalunBaHue B 30He pe3aHus

BbIkpalunBaHve MenKux YacTu
crnnaBa U3 pexyLuei KpoOMKY
BEET K YXYLUEHUIO Ka4yecTBa
obpabaTbiBaeMoi MOBEPXHOCTH
1 UpE3MEepPHOMY M3HOCY 3aHew
NMOBEPXHOCTU MMaCTUHbI.

€

1. Xpynkas mapka TBEpZoro
cnnasa.

2. leomeTpusi NNacTUHbI He
obecneunBaet JOCTAaTOUHOWM
NPOYHOCTHU.

3. HapocTtoo6pasoBaHue.

Bbi6paTh 6onee npoyHyto MapKy TBEpAOro Crnasa.
BbiGpaTh reomeTpuio nnacTuHbl,
obecneuvBatoLLyto Gonee BbICOKYIO MPOYHOCTb.
[MoBbICUTbL CKOPOCTb pe3aHusi Unu BeibpaTb
NNacTUHY C MOSIOXUTENbHOW reoMeTpueit.

. CHM3WTb nodadvy Ha HayanbHOM 3Tarne Bpe3aHusi.

N =

> o

JlyHK006pa3oBaHue Ha nepeaHen NoBEPXHOCTU

YpeamepHoe nyHkoobpasoBaHue,
npuBoasLLee K ocrabneHuio
pexyLlen KpoMKM.

4

Onddy3noHHbIN n3HOC B
pesynsraTe CrMLLKOM
BbICOKOW TemnepaTypbl Ha
nepegHen NOBEPXHOCTH
pexyLuen nnacTuHbl.

-

. BbibpaTb pexyLuyto NacTuHy ¢ NONOXUTENbHOM
reomeTpuen.
2. YMEHbLUNTb CKOPOCTb pe3aHusi.

HapocTtoobpa3oBaHue

HapoctoobpasoBaHue,
CHUXaloLLee Ka4yecTBO
ob6paboTtaHHo
NMOBEPXHOCTU U BeayLLee K
BbIKPALLMBAHUIO PEXYLLEN
KPOMKM BO BpPEMSI CpbIBa
HapocTa.

8

1. Hu3kasa ckopocTb pe3aHus.

2. OTcyTCTBME 3aAHero yrna
pexyLLen YacTu NnacTuHbI.

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

-

. YBENMYNTL CKOPOCTb pe3aHusi unu BelbpaTb Gonee
NPOYHYIO MNACTUHY.

BbIGpaTh NNacTuHy ¢ 3a4HUM YIroMm.

PelwatoLimm ob6pasomM NoBbICUTL CKOPOCTb pe3aHus.
Ecnu neprof CTOMKOCTM MHCTPYMEHTa OKaxeTcs
CMULLKOM KOPOTKMM, NpuMmeHnTb COX B 06MnbHOM
KonunyecTse.

robd

Monomka (Ckos) NNacTuHBI

[Monomka nnacTuHbI.

4

=N

. Xpynkas Mapka
TBEpPAOro cnnaea.
2. Ype3amepHas Harpyska Ha
PeXyLLYI NNacTuHy.
3. MeomeTpus NNacTvHbl He
obecneynBaeT 4OCTATO4HOMN
NPOYHOCTU.

. Boibpatb 6onee npoyHyto Mapky.

. YMeHbLNTb nogady n/wnu rnybuHy pesaHus.
Bbibpatb reomeTputo, obecne YmBatoLLyto Gonee
BbICOKYIO MPOYHOCTb MAACTUHbI, NPEeAMYTUTENBHO
OfJHOCTOPOHHIOIO.

4. BbibpaTb 6onee TONCTYO NNacTUHY.

wn

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

o6paboTaHHON NOBEPXHOCTU
UMK BbIXOA 3a npeaerbl
pa3mepHbIX AOMYCKOB.

3oHa 2: O6pasoBaHue rny6Goknx BoIEMOK
Ha 3aiHell NoBEPXHOCTH,
BbI3bIBAIOLLMX YXYALLEHWE
KayecTBa obpaboTaHHoO
NOBEPXHOCTM 1 CO3AAIOLLINX PUCK
NOMOMKM PEXyYLLEN KPOMKU.

&

3oHa 1

1. Bonbluas
CKOPOCTb pe3aHus Umm
HepgocTaTtoyHas
VN3HOCOCTONKOCTb TBEPAOTO
cnnasa.

2. Okucnenve unu
Ype3mepHbIi abpasnBHbI
M3HOC.

CHW3UTb CKOPOCTb pPe3aHusi.

BbibpaTb 6onee N3HOCOCTONKYHO MapKy TBEPAOro
cnnaea.

. Ana maTepuanos, UCMbITbIBAIOLLMX HaKnen B
npouecce 06paboTku, BbIbpaTe MEHbLUWIA yron B
nnaHe nnu 6onee M3HOCOCTOWKYIO MapKy TBepAoro
cnnaea.

@ N

Ob6pazoBaHue TepMOTpELLMH

Menkune TpeLUnHbl,
nepneHavKynsapHbIe K pexyLuen
KPOMKe, MPUBOAAT K ee

{

Tepmuyeckue TpelyHbl B
pesynbTate TeMnepaTypHbIX
kone6aHuii, BbiI3BaHHbIX

-

. Boibpartb 6onee npoyHyto Mapky TBEpAOro crasa,
nyyLle NpOTUBOCTOSILLYIO PE3KUM KonebaHusim
Temneparypsbl.

BbIKPALUMBaHMIO U K YXYALIEHWIO  MPEPbLIBUCTLIM pe3aHnem 2. O6unbHas COXX unu nonHoe ee oTCyTCTBUE.

kayecTBa obpabaTtbiBaemon VN HEMOCTOAHCTBOM

NOBEPXHOCTMU. nogsoga COX.

Mnactuyeckasa aedopmaums
Mnactuyeckas nedopmaums:  Bbicokasi Temnepatypa B 3oHe 1. BbiGpaTb Mapky TBEpAoro cnnasa c 6onee
onycKaHue KpoMKu (a) nnu pesaHusi B coveTaHnm BbICOKOI CTOVMKOCTbIO K MiacTuyeckum
BAABNMBaHWe 3agHen C BbICOKUM [aBrieHUeM. AedopmMauusam.
\_ nosepxHocTu (6), npuBoauT 2. CHM3UTb CKOPOCTb pe3aHus.

K MAOXOMY CTPY>KKOOTBOAY 3. YMeHbLNTb nogady.

1 yXyOLeHuo kavyecTsa
06paboTKM NOBEPXHOCTU.
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OepxxaBkun ans
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1 06paboTkm
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TexHuyeckas nHdopMaums

- | OcHoBHbl€e ¢(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 BpalleHus WwnuHaens, [06/MunH]
22
o
oS
X9 . V.- CKOpOCTb pe3aHusi, [M/MUH]
g E — 1000 Vc [06/MuH] D - anametp uHcTpymeHTa (pesbl), [MM]
E mwmD ' T - 3,14 (MaTeMaTuyeckas KOHCTaHTa)
3 f... -~ MMHYTHaa nogava, [MM/MuH]
gé fn = % » [MM/06] N - YacToTa BpaLLleHus WnuHaens, [06/MuH]
("]
Q
58
QX
z — f - nogaya Ha obopoT, [MM/06]
“ fMVIH - fn' N, [Mm/muk] N - YacToTa BpalleHus wnuHaens, [06/MuH]
TonwunHa cpe3aeMoi CTPYIKKU:
§§ f 6 [MM/06]
o] _ . - nogaya Ha obopoT, [MM/0
g: hm = fn' SINP , [mM] @ - MMaBHbLIN yron B NnaHe, [rpaa]
X
S
E% TonwuHa cpe3aeMoi CTPYXKKU ANA KPYrJibiX N1aCTUH:
(O]
a f - nogaya Ha obopoT, [MM/06]
h =f .= a,- rnybuHa pesaHus, [MM]
m N , [MM] b
D D - AMaMeTp 3aroToBku, [MM]
>:b =
g8 CKopoCTb ChE€Ma npunycka:
{1 =
Slo
§ < a,- rnybuHa pe3aHus, [MM]
E:E Q = Vc- fn . ap , [eM*/MuH] V.- CKOpOCTb pe3aHus, [M/MUH]
c '8 f - nogaya Ha o6opoT, [MM/06]
=&
Oo
a,- rnybuHa pe3aHus, [MM]
V.- CKOpoCTb pe3aHusi, [M/MUH]
, [kBT] f - mogaya Ha o6opoT, [MM/06]
k.- yaenbHasi cuna pesanus, [MM/MuH]
n - KN4 asuratens

TexHunueckas
uHbopmauma
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120 ou mirogedgo
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®pe3epHbIN UHCTPYMEHT

EE Cucrema o6o3HaueHus ppes
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R A S - 80 N 27
R B T - 160 N 40
U J A - 40 w 32
U A L - 63 N 27
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1 Tun o6paboTku Bug 06paboTku

‘

F dPpesepoBaHne NITIOCKOCTEN U YCTYMNOB U YHuBepcanbHas
T dpesepoBaHMe NasoB U oTpeska F Yuctosas

C [MpodmneHoe pesepoBaHne 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 hpes
. S ®pe3bl 06LLEro NMpUMeHeHUs
(Y
53
g z L JNNHHOKPOMOUHblE pe3bl
E]
5%
S D ®pe3bl C BO3SMOXXHOCTbIO CBEP/IEHMS
A ®pe3sbl C BO3MOXHOCTbIO OCEBOr0
NAyHXepeHns
T ®pe3bl C TaHreHUMasibHbIM KpernjaeHnem
nAacTuH
X 06a1poyHble hpesbl
Cc ®pe3bl Ans 06paboTkuM LBETHbIX
MeTannos
W ®pe3sbl € KpenaeHMeM MIacTuH KIMHOM

Mpumepbl 0603HaYeHUNA:

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

Yr7ioM B nnaHe 75°, anametpom nocagodHoro oreepctmst 40mm, 6e3 BHyTpeHHero noasoaa
COX, npaBas, 10 3ybbeB, ¢ TaHreHcanbHbIM KpenneHnem nnactmH LN..-1919.. .

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbI UHCTPYMEHT
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(] Bup nocaakn
A W N
Uunnnngp «Weldon» HacagHas

MnacTtuHbl gns
cpesepHoit 06paboTkmn

R L
lMpaBoe JleBoe

TexHunueckas
uHdpopmauus

Konnyectso 3y6bEB [ononHuTtenbHble cBeaeHUs

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

®pe3sbl C KpenneHMeM TOKapHbIX MIacTUH «Tun D»

11 OnvHa pexyLuen KpomMKu D

[ns KOHUEBLIX pe3 YANMMHEHHON cepumn yKasbiBaeTcs obLuas
12 CymmapHas anvHa pexyLien KpoMKu ANMHHA NHCTPYMEHTA.

Mpumepbl 0603HaYeHUNA:

PUJA-40W32-R3XD13-160 - ¢pe3a KOHLEBasS C BO3MOXXHOCTbIO OCEBOr0 MIYHXEpPEHUS,
yncrosasi, ¢ pabounm gnametpom 40MMm, € yrnom B nnaHe 10°, xsoctoBuk « Weldon» @32mm,
C BHyTpeHHuUM nogeogom COXX, npaBas, 3 3yba, yanuHéHHas, nog nnactuHbl XD..-1304.. .
FUAL-63N27-R4ZP15/56 - ppe3a HacagHasa ANIMHHOKPOMOYHAs, C paboumMM AMamMeTpoM
63MM, € yrnom B niaHe 90°, ¢ Nnocago4vHbIM AMAMETPOM 27MM, C BHYTPEHHUM MOABOAOM
COX, npaBasi, 4 3yba, noa nnactuHbl ZP..-1506.., cyMMapHasi AnnHa peXxyLLen KPOMKM

56MM.
S — “
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2216
LNMX
FRET 60° |125-400 \/ 214
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®pe3epHbI UHCTPYMEHT

®dpes3bl TOpUeBble HacagHble: Cepua SD

FUDS

YACTb

2
I
o.
w
(0]
w
o
©

=
)§ %
s
o = T
m
4]
es
s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
ué Pasmepbl, MM Tun MpumeHseman
E!g. el LR y4 D D, H d a, coeAVMHEHus pexyllas njaacTuHa
a
g,g FUDS-50N22-R4SD13 4 50 64 40 22 6,8 A
E E_ FUDS-50N22-R5SD13 5 50 64 40 22 6,8 A
[
= ﬁ FUDS-63N22-R4SD13 4 63 77 40 22 6,8 A
3 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 SD.~1305
FUDS-100N32-R6SD13 6 100 114 50 32 6,8 A v h
FUDS-100N32-R8SD13 8 100 114 50 32 6,8 A
E = FUDS-125N40-R7SD13 7 125 139 63 40 6,8 A
=
§ g FUDS-125N40-R10SD13 10 125 139 63 40 6,8 A
§§ FUDS-160N40-R7SD13 7 160 174 63 40 6,8 C
X
2 s FUDS-160N40-R10SD13 10 160 174 63 40 6,8 C
* Tunbl coeanHeHuit - cTp. 257
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
@ 50 - 160 5x10 K20IP (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa SD

FUDS

OcHoBHble pa3Mepbl KOprycoB pes

Pasmepbl, MM Tun NpumeHsiemas
Ob6ozHaueHue z D, d XBOCTOBMKA PeXyLuas niacTmHa
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 6,8 w
FUDS-40A32-R4SD13 4 40 54,5 32 125 6,8 A
YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas
O6ozHauenne z D D, d L = XBOCTOBMKa PpeXyLiasi niacTMHa
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-32W32-R3SD13-220 3 32 46,5 32 220 6,8 W
FUDS-32A32-R35D13-220 3 32 46,5 32 220 6,8 A SD.1305.
FUDS-40W32-R4SD13-160 4 40 54,5 32 160 6,8 W
FUDS-40A32-R4SD13-160 4 40 54,5 32 160 6,8 A
FUDS-40W32-R4SD13-220 4 40 54,5 32 220 6,8 W
FUDS-40A32-R4SD13-220 4 40 B'S 32 220 6,8 A
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska /11 BUHTOB

AvameTp kopnyca
cpesbl

&

—=

*

@32-40

5x10

K20IP (Torx)

Coposlip M128
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FUDS

®pe3bl ¢ BUHTOBbLIM XBocToBUKOM: Cepusi SD

®dpe3epHbii
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB pes

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

Pasmepbl, MM MpuMeHsemasn
O6o3HaueHne d, L pexyLias niacTMHa
FUDS-32M16-R3SD13 32 46,5 | M16 28 68 45 22 6,8 SD.-1305
FUDS-40M16-R4SD13 4 40 | 545 | M16 | 28 | 77 | 45 | 30 | 68 R
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
cpesbi

&

—=

*

?32-40

5x10

K20IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

SDHT

& - Cknanckas npoaykuns
{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa

&ﬂn &Eﬂ &?

13,5

_ 556

Mapka cnnasa

ny6vHa Mopaua, TonwwuHa
o o~ < i o~ oM - o0 o o
BIE|E &R 8|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 G| 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 MpuMeHeHe

MapKku N
TBEPAbIX
CnnaBoB
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WHCTPYMEHT

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus




®pe3epHbI UHCTPYMEHT

®dpesbl TOpUeBble HacagHble: Cepua ZA

FRAS

YACTb

2
I
o.
w
o0
w
o
©

AvameTp kopnyca
cpesbi

&

—=

dH7
y I
= 1l
3 = i
s 28
3 !
9a
3 5 T
n o
¥ %
| ols
D
s OcHoBHble pa3amepbl KOpMyCoB thpe3
ué o Pasmepbi, MM Tun MpumMeHsieMas
O03HaueHue
Eg. y4 D d H a, @° COEAMHEHMsi peXylias nnacTuHa
2 FRAS-50N22-R4ZA11 4 50 2 40 10,4 1,4 A
& g FRAS-50N22-R7ZA11 7 50 2 40 104 | 1,4 A
[
= § FRAS-63N22-R5ZA11 5 63 22 40 10,4 1,2 A
3 FRAS-63N22-R82ZA11 8 63 22 40 10,4 1,2 A
ZA.-1104.. R
FRAS-80N27-R62ZA11 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% * Tunel coeanHenuii - cTp. 257
1
9=
e
So
T
5%
(=
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

*

@ 50 - 100

SM3x8,5

KO9IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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®pe3bl TOpueBble HacagHble: Cepua ZA

FRAS

E.ﬂ
15
m<
HES
(-9
e

:§ %
8%
) g E.
¥
OcHOBHble pa3mephbl KOpnycoB ¢pe3 s
e Pasmepbl, MM Tun Mpumensiemasn Eé
Z D d L L, a, @° XBOCTOBMKa pexylias niactuHa 2 §_
FRAS-25W25-R3ZA11 3 25 25 115 59 10,4 | 3,3 w g,g
FRAS-25A25-R3ZA11 3 25 25 115 59 10,4 | 3,3 A g E_
FRAS-32W32-R4ZA11 4 32 32 125 65 104 | 2,1 w A 1104, R = §
FRAS-32A32-R4ZA11 4 32 32 125 65 104 | 21 A &
FRAS-40W32-R5ZA11 5 40 32 125 65 104 | 14 w
FRAS-40A32-R5ZA11 5 40 32 125 65 104 | 1,4 A
YannHéHHas cepus
Pa3mepbl, MM Tvn MpumeHsieMas o
O6osHauetue z D d L L, a, @° XBOCTOBMKa PpeXyLias niactuHa é E
FRAS-25W25-R3ZA11-150 3 25 25 150 94 10,4 | 3,3 w %g
FRAS-25A25-R3ZA11-150 3 25 25 150 94 10,4 | 3,3 A E =
FRAS-25W25-R3ZA11-200 3 25 25 200 144 10,4 3,3 W
FRAS-25A25-R3ZA11-200 3 25 25 200 | 144 | 104 | 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 A -1104. R
FRAS-32W32-R4ZA11-220 4 32 32 220 | 160 | 104 | 2,1 w
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 | 10,4 | 1,4 A
FRAS-40W32-R5ZA11-220 5 40 32 220 | 160 | 104 | 1,4 w
FRAS-40A32-R5ZA11-220 5 40 32 220 | 160 | 104 | 1,4 A
OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXUMHOMN Knrou CMaska a1 BUHTOB
AvameTp kopnyca
c¢bpesbl @ g/@ &
@ 25 - 40 SM3x8,5 KO9IP (Torx) Coposlip M128

WWW.KZTS.RU
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Ppe3bl ¢ BUHTOBbLIM XBOCTOBUKOM: Cepusa ZA

FRAS ©:90°

YACTb

2
I
o.
i
o0
w
o
©

L

H
= = A A-A
)
33 =~
s
=
2a -
b [a] - = = = === T| T <
o1
es '

el ’
90°

OcHoBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM Npumensemasn

0O603HaueHne d, L H pexxyluas niaactuHa

z
3
4
5

FRAS-25M12-R3ZA11
FRAS-32M16-R4ZA11
FRAS-40M16-R5ZA11

25 M12 20 52 35 17 10 33
32 M16 28 68 45 22 10 2,1 ZA.-1104.. R
40 M16 28 77 45 30 10 1,4

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OcCHoOBHble KOMMeKTyrLwne

BMHT NpMXUMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
e IS - *

@ 25 - 40 SM3x8,5 KO9IP (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT
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®dpes3bl TOpUeBble HacagHble: Cepua ZA

FUGA ©:91°
= ) S ‘%i SN

YACTb

2
I
o
w
(0]
w
[-%
©

y I
j = =
/I‘I\ E z
! 43
T 2a
91° 25
‘ — es
0| |
D
OcHOBHble pa3mephbl KOpnycoB ¢pe3 s
Pasmepbl, MM Tun MpumeHsiemas ué
R ERIE T z D d H a, @° COEAMHEHMs Pexylas nnacTuHa 28
)
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 10,4 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 coeamHeHu - cTp. 257 E E
92
Za
S0
=
5%
==
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
cbpesbi @ 6/@ &
@ 50 - 100 SM3x8,5 KO9IP (Torx) Coposlip M128

WWW.KZTS.RU
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WHCTPYMEHT

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUeBbIe: Cepua ZA

FUGA

L
L1
a = e e e e e 2
T
ap -
91°
OcHoBHbIe pa3Mepbl KoprnycoB pes
Pasmepbl, MM Tun Mpumensiemasn
O6osnauenne z D d L L, a, @° XBOCTOBMKA PeXyLwias niactuHa
FUGA-25W25-R3ZA11 3 25 25 115 59 10,4 3,1 w
FUGA-25A25-R3ZA11 3 25 25 115 59 10,4 3,1 A
FUGA-32W32-R4ZA11 4 32 32 125 65 10,4 1,8 W
FUGA-32A32-R4ZA11 4 32 | 32 | 125 | 65 | 104 | 1,8 A ZA--1104- R
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
YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas
0603HaueHne z D d L L, a, @° XBOCTOBMKa PeXylas nnacrmHa
FUGA-25W25-R3ZA11-150 3 25 25 150 94 10,4 3,1 W
FUGA-25A25-R3ZA11-150 3 25 25 150 94 10,4 3,1 A
FUGA-25W25-R3ZA11-200 3 25 25 200 144 10,4 3,1 w
FUGA-25A25-R3ZA11-200 3 25 25 200 144 10,4 3,1 A
FUGA-32W32-R4ZA11-160 4 32 32 160 100 10,4 1,8 W
FUGA-32A32-R4ZA11-160 4 32 32 160 100 10,4 1,8 A A -1104.. R
FUGA-32W32-R4ZA11-220 4 32 32 220 160 10,4 1,8 w
FUGA-32A32-R4ZA11-220 4 32 32 220 160 10,4 1,8 A
FUGA-40W32-R5ZA11-160 5 40 32 160 100 10,4 1,2 W
FUGA-40A32-R5ZA11-160 5 40 32 160 100 10,4 1,2 A
FUGA-40W32-R5ZA11-220 5 40 32 220 160 10,4 1,2 W
FUGA-40A32-R5ZA11-220 5 40 32 220 160 10,4 1,2 A
OCHOBHbIE KOMMMEKTYOLMNE
BMHT NpMXMMHOMN Knrou CMaska /11 BUHTOB

AvameTp kopnyca
cpesbl

&

—=

*

@ 25-40

SM3x8,5

KO9IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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Ppe3bl ¢ BUHTOBbLIM XBOCTOBUKOM: Cepusa ZA

FUGA

YACTb

2
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P:91°
— S S e

A-A

®dpesepHbin
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpNycoB pes

Pa3smepbl, MM

Npumensemasn

0603HaueHue H pexxyLias nnacrmHa

d, L
25 M12 20 52 35 17 10 31
32 M16 28 68 45 22 10 1,8
40 M16 28 77 45 30 10 1,2

FUGA-25M12-R3ZA11
FUGA-32M16-R4ZA11
FUGA-40M16-R5ZA11

ZA.-1104.. R

g | N |w |

MnacTtuHbl ans
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauma

OcCHoOBHble KOMMeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
dpesbi @ 6/@ &
@ 25 - 40 SM3x8,5 KO9IP (Torx) Coposlip M128

WWW.KZTS.RU



®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUEeBbIe ANMMHHOKPOMOYHbIe: Cepua ZA

FUAL

YACTb

2
I
o.
w
o0
w
o
©

EA g
3=
[}
s
a5
Qa5
m
o5
o1
exs

s OcHoBHble pasmepbl kOpycoB dpes
ué Pazmepbl, MM Tun MpuMeHsemasn
5: g 0O603HaueHue z 57 D d L L, a, A, XBOCTOBMKa pexylwias niacTMHa
30
E,g FUAL-25W25-R2ZA11/20 2 25 25 105 49 104 | 20 w
E §_ FUAL-25A25-R2ZA11/20 2 25 25 105 49 | 104 | 20 A
[~
c & FUAL-32W32-R3ZA11/30 3 32 32 110 50 | 104 | 30 w
a8 ZA.-1104.. R
Y FUAL-32A32-R3ZA11/30 3 32 32 | 110 | 50 | 104 | 30 A
FUAL-40W32-R4ZA11/40 4 16 40 32 120 50 | 104 | 40 w
FUAL-40A32-R4ZA11/40 4 16 40 32 120 50 | 104 | 40 A

TexHunueckas
uHdopmauyma

OcCHoOBHble KOMMeKTyrLwne

Knrou

AvameTp kopnyca
cpesbl

BMHT NpMXMMHOMN

&

—=

CMaska /11 BUHTOB

*

@ 25-40

SM3x8,5

KO9IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbIN UHCTPYMEHT

7,8

ZAHT ZAHT..-N

Y

v

)
<

&‘P &"F &?

11

& - Crnapnckan npoaykums

4,76

{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa

Mapka cnnasa
O6o3HaueHme 2 23 EEE® & M o | MMYE R
o o~ << i o~ oM - o0 o o
e &% 2822 a f h
Monyuncrosas obpaboTka
ZAHT-110408R FP & 0,8 1,0-3,0 0,1-0,14 0,1-0,14
ZAHT-110408R FM & & &3 0,8 1,0-3,0 0,1-0,14 0,1-0,14
ZAHT-110408R FK & 0,8 1,0-3,0 0,1-0,14 0,1-0,14
ZAHT-110408R EP & 0,8 2,0-4,0 | 0,14-0,18 | 0,14-0,18
ZAHT-110408R EM &3 |G 0,8 2,0-4,0 0,14-0,18 | 0,14-0,18
ZAHT-110408R EK & G 0,8 2,0-4,0 0,14-0,18 | 0,14-0,18
ZAHT-110408R FN & | & 0,8 1,0-3,0 0,1-0,2 0,1-0,2
ZAHT-110412R FN G | & 1,2 1,3-3,0 0,1-0,2 0,1-0,2
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
YepHoBas obpaboTka

ZAHT-110408R SP & | & 0,8 3,0-6,0 0,2-0,28 0,2-0,28
ZAHT-110408R SM & & & 0,8 3,0-6,0 0,18-0,22 | 0,18-0,22
ZAHT-110408R SK G 0,8 3,0-6,0 0,2-0,28 0,2-0,28
ZAHT-110408R EN & | & 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| & 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 MpuMeHeHe

MapKku N
TBEPAbIX
CnnaBoB
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MnacTuHbl gnsa
cpesepHoit 06paboTkmn

TexHunueckas
uHdpopmauus




®pe3epHbI UHCTPYMEHT

®pe3bl TOpueBble HacagHble: Cepua ZP

FRAS

YACTb

2
I
o.
w
(0]
w
o
©

AvameTp kopnyca
cpesbl

&

—=

T 0l
= B
= § //‘\\
%3 ‘
pa T
25 90°
s :
| 8
D
s OcHoBHble pasmepbl kOpycoB dpes
ué Pazmepbl, MM Tun MpumMeHsiemMas
E; §_ O6o3Hauetue z D d H a, @°  COEAVHEHMs PpeXylas niacTuHa
a
2 FRAS-50N22-R3ZP15 3 50 22 40 14 1,4 A
& g FRAS-50N22-R4ZP15 4 50 22 40 14 1,4 A
[
= § 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 = FRAS-125N40-R7ZP15 7 125 40 63 14 0,8 A
E
§ g FRAS-125N40-R10ZP15 10 125 40 63 14 0,8 A
§§ FRAS-160N40-R8ZP15 8 160 40 63 14 0,7 C
X
2 = FRAS-160N40-R12ZP15 12 160 40 63 14 0,7 C
* Tunbl coeanHeHuit - cTp. 257
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

*

@ 50 - 160

SM5x14

K20IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa ZP

FRAS

E.n
=
wg
HES
(-9
e

®dpesepHbin
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

s
¥
Pazmepbl, MM Tun Mpumensemasn ué
Ob6oszHaueHue z XBOCTOBMKA PeXyLuas nacTuHa g g
)
FRAS-40W25-R3ZP15 3 40 32 125 65 14 1,8 w E,g
FRAS-40A25-R3ZP15 3 40 32 125 65 14 1,8 A E g
ZP.-1506.. R 53
FRAS-50W40-R4ZP15 4 50 40 125 55 14 14 W = s
FRAS-50A40-R4ZP15 4 50 40 125 55 14 14 A 3
YannHéHHas cepus
Paamepbl, MM Tun MpumeHsieMas Ss
0O603HaueHue z D d L L, a, @° XBOCTOBMKA PexXyllasa njactuHa § g
=
T
FRAS-40W32-R3ZP15-160 3 40 32 160 100 14 1,8 W § g
X
FRAS-40A32-R3ZP15-160 3 40 32 160 | 100 14 1,8 A oz
FRAS-40W32-R3ZP15-220 3 40 32 220 160 14 1,8 w
FRAS-40A32-R32ZP15-220 3 40 32 220 160 14 1,8 A 7P -1506. R
FRAS-50W40-R4ZP15-160 4 50 | 40 | 160 | 90 14 | 14 w S
FRAS-50A40-R4ZP15-160 4 50 40 160 90 14 14 A
FRAS-50W40-R4ZP15-220 4 50 40 220 150 14 1,4 w
FRAS-50A40-R4ZP15-220 4 50 40 220 150 14 14 A
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
@ 40 - 50 SM5x14 K20IP (Torx) Coposlip M128

WWW.KZTS.RU




®pe3epHbI UHCTPYMEHT

®pe3bl TOpUeBble HacagHble: Cepua ZP

FUGA

YACTb

2
I
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w
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EA g
31
[}
s
a5
Qa5
m
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o1
exs

D
s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
ué Pa3smepbl, MM Tvn MpumeHnsemasn
28 O6o3Hauetue z D d H a, @° COEAVHEHMs PeXyluas nnacTuHa
3O
£2 FUGA-50N22-R3ZP15 3 50 22 40 14 1,4 A
E % FUGA-50N22-R4ZP15 4 50 22 40 14 1,4 A
[
c 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
E g FUGA-125N40-R7ZP15 7 125 40 63 14 0,8 A
=
§ g FUGA-125N40-R10ZP15 10 125 40 63 14 0,8 A
o
;_8_ * Tunbl coeamHeHu - cTp. 257
O
=
OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@50 -125 SM5x14 K20IP (Torx) Coposlip M128

188 METAJITOPEXXYLLUMI MHCTPYMEHT




®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa ZP

FUGA

E.n
=
wg
HES
(-9
e

®dpesepHbin
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpMycoB (pes

s
¥
Pazmepbl, MM Tun Mpumensemasn ué
Ob6oszHaueHue z XBOCTOBMKA PeXyLuas nacTuHa g g
)
FUGA-40W32-R3ZP15 3 40 32 125 65 14 1,8 w E,g
FUGA-40A32-R3ZP15 3 40 32 125 65 14 1,8 A E g
ZP.-1506.. R 53
FUGA-50W40-R4ZP15 4 50 40 125 55 14 1,4 W Cao
FUGA-50A40-R4ZP15 4 50 40 125 55 14 1,4 A 3
YAnvHéHHas cepus
Pasmepbl, MM Tun MpuMeHsieMasn SIS
0O603HaueHue z D d L L, a, @° XBOCTOBMKA PexXyliasa njactuHa § g
=
T
FUGA-40W32-R3ZP15-160 3 40 32 160 | 100 14 1,8 w = g
X
FUGA-40A32-R3ZP15-160 3 40 32 160 | 100 14 1,8 A oz
FUGA-40W32-R3ZP15-220 3 40 32 220 | 160 14 1,8 w
FUGA-40A32-R3ZP15-220 3 40 32 220 | 160 14 1,8 A P -1506.. R
FUGA-50W40-R4ZP15-160 4 50 | 40 | 160 | 90 14 | 1,4 w N B
FUGA-50A40-R4ZP15-160 4 50 40 160 90 14 1,4 A
FUGA-50W40-R4ZP15-220 4 50 40 220 150 14 1,4 w
FUGA-50A40-R4ZP15-220 4 50 40 220 | 150 14 1,4 A
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@40 -50 SM5x14 K20IP (Torx) Coposlip M128

WWW.KZTS.RU




®pe3epHbI UHCTPYMEHT

YACTb

2
I
o.
w
o0
w
o
©

FUAL

¢pe3bl TopueBble HacagHble AJTMHHOKPOMO4YHbIe: Cepvm ZP

®:90°
DR

EA g
31
[}
s
a5
Qa5
m
o5
o1
exs

90°

dH7

&)
Ap

ap

s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
ué Pasmepbi, MM Tun MpumMeHsieMas
§: §_ O6o3HaueHue z D d H A, COGMMHEHMS PeXywas nnactuHa
a
g,g FUAL-50N25-R3ZP15/42 3 9 50 22 60 14 42 A
E %_ FUAL-63N27-R4ZP15/56 4 16 63 27 75 14 56 A
[
= § 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
5%
-+
9=
Sya
zO
5%
==
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ 6/@ &
@50 - 125 SM5x14 K20IP (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

6,35

YACTb

ZPHT -
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w
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©

15,8

Q - Cknaackas npoayKums 92 = 'E
{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa g g
Qo
Mapka crnnasa Y
s|=s|=s s | = Paawyc, ;2;/:::: fona-a, g)gm:.a 85
0603HaueHve s 2z EEIE 5| X MM | MM/3ve MM H
[ o < i o~ oM - o0 o o
[-% o -9 o o -9 -8 o - m
F|lF|lF|<|F|l<|<|a|T|< 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| G 2,0 2,2-7,0 0,12-0,18 | 0,12-0,18
=
ZPHT-150612R MM & g |G G | & 1,2 1,450 | 0,12-0,18 | 0,12-0,18 E
ZPHT-150620R MM & B0 oS 2,0 2,2-70 | 0,12-0,18 | 0,12-0,18 g§
-1
23
=3
88
=]
[V}
Q.
-2
YepHoBas obpaboTka =i
ZPHT-150612R PR G| G 1,2 1,4-8,0 0,14-0,22 | 0,14-0,22 § g
ZPHT-150620R PR G| G 2,0 2,2-10,0 0,14-0,22 | 0,14-0,22 = §.
3]
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 MpuMeHeHe

Mapku N N
TBEPAbIX ﬁ
cnnasos Ve

WWW.KZTS.RU




®pe3epHbI UHCTPYMEHT

Ppe3bl TOpUeBble HacagHble: Cepua SO

FUAS

YACTb
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o.
w
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w
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®dpe3epHbii
WHCTPYMEHT

AvameTp kopnyca
cpesbl

&

—=

s OcHoBHble pasmepbl KOpnycoB dpe3
= % e Pasmepbl, MM Tun MpuMeHsieMan
; g Z D d H a, coeAuHeHMsi pexyLias niaacTtuHa
£2 FUAS-50N22-R35013 3 50 22 40 11,4 A
E %_ FUAS-50N22-R4S013 4 50 22 40 11,4 A
E % 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.-1305.. 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
;_8_ * Tunbl coeamHeHu - cTp. 257
ik
OCHOBHbIE KOMMMEKTYOLMNE
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

*

@50 -125

5x10

K20IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT




®pe3epHbI UHCTPYMEHT

®Ppe3bl KOHUeBbIe: Cepusa SO

FUAS

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbl, MM Tun MpumeHseMas
Ob6oszHaueHue z d L XBOCTOBMKA PeXyLuas nnacTmHa

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

YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas
0O603HaueHune 7 D d L L, - XBOCTOBMKa PEeXyLiasi nnacTMHa

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-32W32-R3S013-220 3 32 32 220 160 11,4 w
FUAS-32A32-R3S013-220 3 32 32 220 160 11,4 A

FUAS-40W32-R3S013-160 3 40 32 160 100 11,4 W 501305 R
FUAS-40A32-R3S013-160 3 40 32 160 100 11,4 A
FUAS-40W32-R3S013-220 3 40 32 220 160 11,4 w
FUAS-40A32-R3S013-220 3 40 32 220 160 11,4 A

OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB

AvameTp kopnyca
pesbl

&

S

c*

?32-40

5x10

K201IP (Torx)

Coposlip M128

WWW.KZTS.RU

E.n
=
wg
HES
(-9
e

®dpesepHbin
WHCTPYMEHT

MnacTtuHbl ans
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TexHunueckas
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®pe3epHbI UHCTPYMEHT

®pe3bl ¢ BUHTOBbLIM XBocTOBUKOM: Cepusi SO

FUAS

YACTb
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®dpe3epHbii
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM MpuMeHsemasn
O6o3Hauenne d, L pexywias niacTmHa
FUAS-32M16-R3S013 3 32 M16 28 68 45 22 11,4
S0..-1305..R
FUAS-40M16-R3S013 3 40 M16 28 77 45 30 11,4

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OcCHoOBHble KOMMeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@32-40 5x10 K20IP (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbIN UHCTPYMEHT

<,
&G
SOHT SOHW RE:
[
e
Q - Cknaackas npoayKums s |E
{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa g g
[
Mapka cnnasa Y
sl=|= s = Paauyc, ;2;136::: fodaua, -(IZ—'I?[J)-I;;lKMKFl:Ia 85
0603HaueHve s 2z EEIE 5| X MM | MM/3ve MM H
o o~ << i o~ oM - o0 o o
[-% o o o o -9 o o - m
FE E|FE|lcs|lF|c|<|d|2|< 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 & | & 1,2 1,5-5,0 0,1-0,17 0,1-0,17
SOHT-130520R PM & | & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 -
2
=
SOHT-130508R MM & & 0,8 1,0-4,0 0,1-0,14 0,1-0,14 §\§
SOHT-130512R MM ARG & | & 1,2 1,550 | 0,1-0,17 | 0,1-0,17 g
SOHT-130520R MM & & 2,0 2,2-6,0 0,1-0,20 0,1-0,20 g’:
Fo
Or
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 "‘;’_
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 0,8 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
i
SOHT-130508R MR & & & 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 & 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

_M | Hepxaseowascran,_____|O/O/O/@ /@ @ O | | |

H | 3akanéHHas ctanb O o

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHe

Mapku N N
TBEPAbIX ﬁ
cnnasos Ve
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®pe3epHbI UHCTPYMEHT

®pes3bl TOpueBble HacagHble: Cepua XD

PUJA

YACTb
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s OcHoBHbIe pa3Mepbl KoprycoB ¢pes
ué Pasmepbl, MM Tvn MNMpuMeHseman
28 O6o3Hauetue z D D, d H a, COGQMHEHMs PeXYywWas niacthHa
39
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
[
= ﬁ 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 2 PUJA-125N40-R6XD13 6 125 101 40 63 1,7 A
=
§ g PUJA-125N40-R10XD13 10 125 101 40 63 1,7 A
Qo
;_8_ * Tunbl coeamHeHut - cTp. 257
0z
(=1
OCHOBHbIE KOMMMEKTYOLMNE
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@50 -125 5x10 K20IP (Torx) Coposlip M128

" METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbI UHCTPYMEHT

Ppe3bl KoHUeBbIe: Cepusa XD

PUJA

OcHoBHble pa3Mepbl KOpMycoB (pes

Pasmepbl, MM Tun MpumeHseMas
Ob6oszHaueHue z XBOCTOBMKA PeXyLuas nnacTmHa

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

YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas
0O603HaueHune z D D, d L L a, XBOCTOBMKA PeXyllas nnacThHa

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

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

OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB

AvameTp kopnyca
pesbl

&

S

c*

?32-40

5x10

K201IP (Torx)

Coposlip M128
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MnacTtuHbl ans
cpesepHoit 06paboTkmn
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®pe3epHbI UHCTPYMEHT

Ppe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepust XD

PUJA
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®dpe3epHbii
WHCTPYMEHT

OcHoBHble pa3Mepbl KOpNycoB pes

Pasmepbl, MM MpuMeHsemasn
O6o3Hauenne d, L pexywias niacTmHa
PUJA-32M16-R3XD13 3 32 M16 28 68 45 22 1,7
XD..-1305.. R
PUJA-40M16-R3XD13 3 40 M16 28 77 45 30 1,7

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OcCHoOBHble KOMMeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@32-40 5x10 K20IP (Torx) Coposlip M128

W METAJUJTOPEXXYLUWIA UHCTPYMEHT
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YACTb
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Q - Cknaackas npoayKums A
= I
{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa g g
e
Mapka cnniasa Iny6uHa Mogaua TonwwmHa § E-
= = | = s | = pesaHus, ! CTPYXKKM, a7
O603HaueHe s 2z EEIE 5| X i MM/3y6 o &%
o o~ < i o~ oM - o0 o o
[-% o -9 o o -9 -8 o - m
EIFF|<|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 £l & 1,0-0,5 0,5-0,8 0,09-0,14
XDHT-1305XDR FK $e) $e) 1,0-0,5 0,5-0,8 0,09-0,14 -
2
=
XDHT-1305XDR EP & 0,15-1,2 0,7-1,0 0,12-0,17 g§
XDHT-1305XDR EM G| 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
=]
i}
o
<
YepHoBas obpaboTka =i
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
==

1 | Hepraseousncan 1010 0l@ @@ O || |~ Teucam marpammpomain - R=24

— [pu oceBoii Nnogaye, nogada Ha 3y6 (f,)
paBHa TabMUYHOMY 3HAUEHWIO CEYEHMS
CTPYXXKU.

H | 3akanéHHas ctanb (@) o

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHe

MapKu N N
TBEPABIX ﬁ
CnnaBoB Ve
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®pe3epHbI UHCTPYMEHT

®pes3bl TOpUeBble HacagHble: Cepua AP

FUAC

YACTb
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D
s OcHoBHble pas3mepbl koprycoB ¢pes
"é Pa3smepbl, MM Tvn MpumeHnsemasn
28 RSB L z D d H a, @° COeAvHeHMs pexylas ni1acTuHa
39O
§,: FUAC-50N22-R3AP18 3 50 22 40 16 1,4 A
Fo
® = FUAC-50N22-R4AP18 4 50 22 40 16 1,4 A
[
= § FUAC-63N22-R4AP18 4 63 22 40 16 1,25 A
o
<2 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
=
§ g FUAC-125N40-R10AP18 10 125 40 63 16 0,8 A
o
§_8_ * Tunbl coeanHeHuit - cTp. 257
SE
==
OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ I &
@50 -125 SM5x14 K201IP (Torx) Coposlip M128
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®pe3epHbI UHCTPYMEHT

Ppe3bl KoOHUeBbIe: Cepusa AP

FUAC

2,
15
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®dpesepHbin
WHCTPYMEHT

OcHoBHble pa3Mepbl KOprycoB pes

s
0603HaueHne ESSMERR . fipumensemas EE
Z D d L L, a, @° XBOCTOBMKa pexylias niactuHa 2 §_
FUAC-32W32-R3AP18 3 | 32 | 32 | 125 65 | 16 | 24 w S
FUAC-32A32-R3AP18 3 32 32 125 65 16 2,4 A E %
FUAC-40W32-R3AP18 3 40 32 125 65 16 2,0 w c3
APKT-1806.. R 2
FUAC-40A32-R3AP18 3 40 32 125 65 16 2,0 A =X
FUAC-50W32-R4AP18 4 50 32 125 65 16 1,6 w
FUAC-50A32-R4AP18 4 50 32 125 65 16 1,6 A
YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas =
0O603HaueHne - D d L L, a, @° XBOCTOBMKA PeXyluasi N1acTuHa § §
FUAC-32W32-R3AP18-160 3 32 32 160 | 100 16 2,4 w %g
FUAC-32A32-R3AP18-160 3 32 32 160 | 100 16 2,4 A E =
FUAC-32W32-R3AP18-220 3 32 32 220 | 160 16 2,4 w
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 APIT-1806.. R
FUAC-40W32-R3AP18-220 3 40 32 220 | 160 16 2,0 w
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-50W32-R4AP18-220 4 50 32 220 | 160 16 1,6 w
FUAC-50A32-R4AP18-220 4 50 32 220 | 160 16 1,6 A
OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska a1 BUHTOB
AvameTp kopnyca
cdbpesbl @ W &
@32-50 SM5x14 K20IP (Torx) Coposlip M128
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YACTb
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FUAC

®pe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepusi AP

EA g
3=
[}
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Qa5
m
o5
o1
exs

OcHoBHble pa3Mepbl KOpNycoB pes

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

Pasmepbl, MM MpuMeHsemasn
O6o3HaueHne d, L H pexyLias niacTMHa
FUAC-32M16-R3AP18 3 32 M16 28 68 45 22 14 2,4
APKT-1806.. R
FUAC-40M16-R3AP18 3 40 M16 28 77 45 30 14 2,0
OcHoBHble KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
pesbl

&

S

c*

?32-40

SM5x14

K201IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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EE
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{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa g g
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Mapka crnnasa Y
s|=s|=s s | = Paawyc, ;2;/:::: fona-a, g)gm:.a 85
’ ’ I
O603HaueHme s 2z EEIE 5| X MM i MM/3y6 o es
o o~ << i o~ oM - o0 o o
[-% o o o o [-% o o - m
F|lF|lF|<|F|l<|<|a|T|< 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 =
=3
23
23
=36
88
=]
0
-3
<
YepHoBas obpaboTka =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 | | |

H | 3akanéHHas ctanb O o

@ - OcHOBHOE MpuUMeHeHue
QO - Bo3MOXHOE MpuMeHeHe

Mapku N N
TBEPAbIX ﬁ
cnnasos Ve
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®pe3epHbI UHCTPYMEHT

®dpe3bl TOpUeBble HacagHble: Cepua RD

CUMS

YACTb
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AvameTp kopnyca
cpesbi

&

S

=
3 = IS
az \
Ty T :
m
4 ‘
es \
\ Py
©
D1
D
s OcHoBHbIe pa3mepbl KoprycoB ¢pes
ué Pa3smepbl, MM Tun MpumeHnsemasn
Eté- el LR z ») D, d H a, @° CoeavMHeHMs pexylas naacrmHa
a
g,g CUMS-50N22-R4RD12 4 50 38 22 40 6 6,4 A
E % CUMS-50N22-R5RD12 5 50 38 22 40 6 6,1 A
[
= % CUMS-63N22-R4RD12 4 63 51 22 40 6 50 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
=
] g CUMS-125N40-R11RD12 11 125 113 40 63 6 1,4 A
e "
Zo * Tunbl coeauHeHui - cTp. 257
5%
=
OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

c*

@50 -125

SM4x10

K15IP (Torx)

Coposlip M128

METAJUJTOPEXXYLUWIA UHCTPYMEHT



®pe3epHbI UHCTPYMEHT

Ppe3bl KOHUeBble: Cepusa RD

CUMS

OcHoBHble pa3Mepbl KOpMycoB (pes

Paamepbl, MM Tvn MpumeHsieMas
Ob6oszHaueHue z D, d L L, @° XBOCTOBMKA PeXylias niactuHa

CUMS-32W32-R3RD12 3 32 20 32 | 125 | 65 6 12 W
CUMS-32A32-R3RD12 3 32 20 32 | 125 | 65 6 12 A

RD..-12T3MO
CUMS-40W32-R3RD12 4 40 | 28 32 | 125 | 65 6 9,3 w
CUMS-40A32-R3RD12 4 40 | 28 32 | 125 | 65 6 9,3 A

YannHéHHas cepus
Pasmepbl, MM Tun MpumeHsemas
0O603HaueHune z D D, d L L, a, @° XBOCTOBMKa PeXyluas niacrmHa

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
CUMS-32W32-R3RD12-220 3 32 20 32 | 220 | 160 6 12 W
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-40W32-R4RD12-220 4 40 28 32 | 220 | 160 6 9,3 W
CUMS-40A32-R4RD12-220 4 40 | 28 32 | 220 | 160 6 9,3 A

OcCHOBHblE KOMMeKTyrLwne
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB

AvameTp kopnyca
pesbl

&

S
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K15IP (Torx)

Coposlip M128
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MnacTtuHbl ans
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauma




®pe3epHbI UHCTPYMEHT

Ppe3bl ¢ BUHTOBLIM XBocTOBUKOM: Cepus RD

CUMS 35

YACTb

2
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©

®dpe3epHbii
WHCTPYMEHT

OcHoBHble pa3mepbl Koprnycos pe3
Pa3smepbl, MM

Npumensemasn
@° Pexyuas nnacruHa

0O603HaueHue d, L
CUMS-32M16-R3RD12 3 32 20 | M16 | 28 68 45 22 12
CUMS-40M16-R4RD12 4 40 28 | M16 | 28 77 45 30 9,3

RD..-12T3MO

MnacTtuHbl ansa
cpesepHoit 06paboTkmn

TexHunueckas
uHdopmauyma

OcCHoOBHble KOMMeKTyrLwne

BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
dpesbi @ /@ &
@32-40 SM4x10 K15IP (Torx) Coposlip M128

w METAJUJTOPEXXYLUWIA UHCTPYMEHT
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YepHoBas obpaboTka
RDGW-12T3MO GG & 0,5-6,0 0,1-0,4 -
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®pe3epHbI UHCTPYMEHT

®pe3bl TOpUeBbIe HacagHble: Cepusa SP

FRBW @:75°

YACTb

2
I
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©

dH7
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3¢ * o :
6% 75
&
D
s OcHoBHble pasmepbl KOpycoB dpes
ué O6o3HaueHHE Pa3mepbl, MM Tun MNpumeHsiemas
Eé. y4 D d H a, coeauHeHMs Ppexylias naacruHa
2 FRBW-80N27-R55P15 5 80 27 50 12
5 g FRBW-100N32-R6SP15 6 100 32 50 12
E % 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 ¢pes B TeBOM UCMOHEHUM
g § ST Pasmepbl, MM Tun MpuMeHsieMasn
: g z D d H a, coeavHeHMs Ppexylias naacrTuHa
ég 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
OCHOBHbIE KOMMMEKTYOLMNE
Mpyxum BuHT Knrou Moaknapgka BuHT Knrou
AvamMeTp Kopnyca npwxuma NoAKNaAKu
tpesbi @ @ / @ @ /
9 80 - 315 K-8.001 Bk-8x8L KS4 SP15 M4x10 KS3

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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<,
315,875 __ &b
SPKN (EDR/L) SPGN 03
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} - VI3roToBMeHIe nocne cornacosanns oGbémMa f g
o
Mapka cnnasa Y
Pannyc, ny6uHa Mopaua, TonwwmHa 0 5
| == = | == pe3saHus, /3y6 CTPYXKH, Q3
0603HaveHne | 2|8 /2|8 MM i MM/3y o &z
o o (=] o o < n m - m
- [} (0] o o o [w] o o o
I | I | I |F|F|F| o o8| <|< r a, f, h
YepHoBas obpaboTka
SPKN-1504 EDR & G| - 1,0-5,0 0,15-0,3 0,14-0,28
SPKN-1504 EDL & G| G - 1,0-5,0 0,15-0,3 0,14-0,28
SPGN-150408 5 g\ s 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 & RS 1,6 2,0-8,0 0,18-0,35 | 0,17-0,33

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

_M | Hepxaseowascrane || | @ /0 @0 00 0 o

TexHunueckas
uHdpopmauus

H | 3akanéHHasi ctanb o o

@ - OcHoBHOE NMpuMeHeHne
QO - BoaMoxHOe npuMeHeHme
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®pe3bl TOpUeBble HacagHble: Cepua TP

FRAW

YACTb
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D
s OcHoBHble pasmepbl KOpycoB dpes
ué O6o3HaueHHE Pa3mepbl, MM Tun MNpumeHsiemas
Eg. Z [») d H a, coeAMHeHUsi PpexyLias NiacTuHa
2 FRAW-80N27-R5TP22 5 80 27 50 19
5 g FRAW-100N32-R6TP22 6 100 32 50 19
[
= % FRAW-125N40-R8TP22 8 125 40 63 19 B
3 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 ¢pes B TeBOM UCMOHEHUM
¥
92 06 PasMephi, MM Tun MpuMeHsieMasn
Zo DSHANECHHE coeAMHeHUsi PpexyLias naacTuHa
== z D d H a, A REKY
F
ég 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 KOMMMEKTYOLMNE
a Mpyxum merr a Knrou Moaknapgka BuHT Knrou
umamerTp Kopnyca NpUXXNMM I~ noaknaaku
cpesb @ / /
S/ & &/
9 80 - 315 K-8.001 Bk-8x8L KS4 TP22 M3x10 KS2,5

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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TPGR (PZE TPKN E-‘
( ) TPGR (PZE) _ &b
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117 =
b [ 478
TPGR (PZER/L) TPGN
TPGR (PZER/L) —
11°7L
& - Crnapnckas npoayKums A > - 4,76 = 'E
{5} - VI3roToBMeHIe nocne cornacosanns oGbémMa g g
Qo
Mapka cnnasa Y
Pannyc, ny6uHa Mopaua, TonwwmHa 0 5
| == = | == pe3saHus, 6 CTPYXKH, Qx
O603Ha4eHue | 2|8 /2|8 MM i MM/3y o &z
288/ 8 2f 88zt
I I | | F|F|F|o o <|< r a, f, h
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s OcHoBHbIe pasmepbl KOpMycoB dpes
ué O6o3HaueHHe Pasmepbl, MM Tun MpumeHsiemas
?‘n‘. z D D, H d a, COEAMHEHMs PeXywas nnactuua
g:é FRBT-125N40-R8LN19 8 125 135 63 40 13,5 B
E % FRBT-160N40-R10LN19 10 160 170 63 40 13,5 C
Eé FRBT-200N60-R12LN19 12 200 210 63 60 13,5 C LN.-1919
= FRBT-250N60-R14LN19 14 250 260 63 60 13,5 C
FRBT-315N60-R18LN19 18 315 330 63 60 13,5 D
FRBT-400N60-R22LN19 22 400 420 63 60 13,5 D

Kopnyca cdpes B ieBOM UCNONHEHUM
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== FRBT-200N60-L12LN19 12 200 210 63 60 13,5 C LN.-1919

FRBT-250N60-L14LN19 14 250 260 63 60 13,5 o T

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
BMHT NpMXMMHOMN Knrou CMaska ansi BUHTOB
AvameTp kopnyca
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@ 125 - 400 SM5x17 K20IP (Torx) Coposlip M128
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O6o3HaueHne 7 D D, H d = coeiHeHMs1 pexyluas naacTmHa
P

FRDT-125N40-R8LN19 8 125 150 63 40
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FRDT-200N60-R12LN19 12 200 240 63 60 10
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TexHunueckas
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K3 Knacc gonycka
7S . A
mam [ON S B AN . ()
< 7 N |
< d <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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TexHn4yeckas MHgopmaums

KoampoBka Mapku TBEpAOro cruiasa

AP 10 AM

1 Tvn OCHOBBI
Tun A | OcoGomenkosepHucThlii cnnae BK (WC+Co)
Tun B | CpenHesepHuctbiit cnnas BK (WC+Co)
Tun H | NerupoBaHHbIi cpeaHesepHucTbin cnnas TK (WC+Co+TiC)
Tun T | NermposaHHkiin cnnae TTK (WC+Co+TiC+(TaC, NbC))

MeTof HaHeCeHUs MBHOCOCTOMKOIO 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 YyepHoBasi obpaboTka
AM | MNokpbiTe Ha ocHoBe AITIN ana TSHKENbIX yCnoBuin 06paboTKy.
g TT YHuBepcanbHoe nokpbiTve Ha ocHoe TiAIN ¢ wrnpokon
o 061acTbl0 MPUMEHEHMS.
XM | XpoMcogepxkalliee nokpbiTe ans 06paboTku xXaponpoyHbIX MaTep1asos.
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MnacTuHbl gnsa
cpesepHoit 06paboTkmn
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TexHn4yeckas MHgopmaums

-~ | OnucaHne MapoK CnN1aBoB U NX NPpUMeHeHne
T
&5
m<
w3
&
C nokpbiTnem PVD
Cnnae O6nactb
OnucaHwue NpUMeHeHus
HaumeHosaHue Bud nokpbimusi 05(10(15(20(25]|30|35]|40|45
MenIKO3ePHUCTbIV C/aB Anst YUCTOBOrO
(bpesepoBaHMs HyryHOB, KOPPO3MOHHO-CTOMKMX ]
AP10AM Mymamanosi | CTanel, xaponpouHbIX CMiaBoB, TUTAHOBbIX CMIIABOB, Il
- MaTep1asnoB MoBbIWEHHON TBEPAOCTY.
sk P P ]
Iz l:::l
22 - A |
85 W3HocoCTOlKMIA CrinaB C MeNKo3epHUCTON OCHOBOW ANst [m | [ —
QT ) (bpesepoBaHUs HEPXXABEIOLLIEH CTanm U YyryHa. .
és AP10TT — ™ i
AN YCnoBHOe NpyMeHeHWe Mo MaTepuasaM MoBbILLEHHOM
TBEPLOCTW. XOpoLLee ConpPOTMBIEHNE UCTUPAHMIO.
[
M3HOCOCTOWKUIA CNNaB ¢ MENKO3EPHUCTOW OCHOBOM.
[
[Ans dbpe3epoBaHus )aponpoybiX ¥ TUTAHOBbIX e
AP10XM mACRo | CrnaBoB. CreuuanbHOe MOKPbITUE XOPOLLO il
g COMPOTMBNSIETCS] U3HOCY M MEPErPEBAHMIO PEXXYLLEN
5 KPOMKMU. E—
= [E—
28 j j j
;‘g MenNKO3EPHMUCTbIV CM/1aB C NPOYHON OCHOBOI ANs [
s Mony4MCTOBOrO U YEPHOBOrO (hpe3epoBaHust
E % AP30AM I Mymemanosi | HEPK@BEIOLMX CTanEM, XaponpouHbIX CriaBos,
e TUTAHOBbIX CM/1ABOB. mmm
2
g
VI3HOCOCTOWKMIA CNaB C MENKO3EepPHUCTOW OCHOBOM AJist =
o
, YepHOBOro (hpe3epoBaHNsl HEPXKABEIOLWEN cTanu L
AP30TT I Tf" W YyryHa, B TOM YMCNEe U C yAapHbIMU Harpyskamu.
TIAIN YCNOBHOE NPUMEHEHME M0 MaTepranaM NoBbiLLEHHOM
TBEPAOCTY.
T
e M3HOCOCTOMKMI CpeaHe3epHUCTbIN CrifiaB C
z = TP20AM NIErMpoBaHHON OCHOBOW W MPaANEHTHOMN CTPYKTYPO.
o £ Vymomenon | TepBbIii BEIGOP Anst nérkoro dpeseposaHis
E -8- MaTepuasnos rpynmsi P. ]
O
(=5
M3HOCOCTOMKMI CpeHe3epHUCTbIN CrfaB C
TP20TT I NIervpoBaHHOI! OCHOBOIA U FPA/IMEHTHOIA CTPYKTYPOIA.
TAN [ns dpe3epoBaHus HepXKaBEHoLLEl CTanm
MapTEHCUTHOO M hEPPUTHOTO KIACCOB.
T
o o o ’_L—A_A_‘
V3HOCOCTOWKMI CpeHE3EPHUCTbIV CMaB ¢
TP25AM AITIN MOBbILIEHHON CTOMKOCTBIO K LIMKIIMYECKMM Harpy3kam
Mynetuenoi | 11 neperpeBy pexyLlen KpOMKM.
I
e
W3HOCOCTOKMIT CpeaHE3EPHUCTLIN cnnaB ¢ [
TP40AM AITIN NernpoBaHHO OCHOBOIA.
Mynetveron | [epBbli BLIGOP AN1s1 TSHKENOTO (hpe3epoBaHmsl.
I
CpeaHe3epHUCTbIN crinas rpynnbl BK, ans
BP35AM . (bpesepoBaHus UyryHa, HepxaBetoLein cTanu, C
Mymenos | 2K@POMPOYHBIX CMIABOB, TUTaHa 1 ero CriasoB. ]
MNMpumMeHseTcs ans NAacTuH M3rotoeneHHbIx no MOCT. |
YHMBepCanbHbI CPpeaHE3EPHUCTbIN cnnas rpynnbl BK ™
BP35XM maCRo | QNS UepHOBOro (hpesepoBaHms YyryHOB 1 I
XaponpoyHWX CniaBos Ha ocHose Ti. ‘ ‘ ‘

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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8
be3 nokpbiTUA
Cnnas O6nactb
OnucaHue npuMeHeHus
HaumeHosaHue Bud nokpbimusi 05|10|15(20(25]30(|35(40|45
Ocobomernko3epHucmbIl
(BK) . .
Cnnas 4ns YMCTOBOM W NOJSYYUCTOBOM 06paboTKm
A1 0 LIBETHbIX METasI/IOB N UX CMNaBOB, HEMETANINYECKNX
]
MaTepvanos. e
33
=
25
OcobomerikozepHucmbill 3 E‘
(BK) 3- T
CnnaBs Ansa YepHOBOW U NOJTy4UCTOBON 06paboTKu =
A30 LiBETHbIX METAINIOB U WX Cr1aBOB. ]
CpedHe3epHuUcmMbIL o
(BK) CoBpeMeHHbIi aHarnor cnnaea BK8. =
CnnaB ans 4epHOBOro pe3epoBaHnUs YyryHa, LBETHbIX _ =
B35 METas/IoB U UX CMIaBOB, HEMETANTIMYECKUX x
MaTepuanoB, HEPXKABEIOLLMX CTasel, dKapornpoyHbIX ‘ ‘ xS
CMNaBOB, B TOM YMC/IE CMI/IABOB TUTaHA. [ ___] 28
)
: °
CpedHe3epHuUcmMbIl . I E ’g
CoBpeMeHHbIM aHanor crinasa T15K6. o E.
Cnnas Ans Nony4yncToBOro M YACTOBOMO (ppe3epoBaHuns E 9
H10 CM/IOWHBIX MOBEPXHOCTEN YrNIEPOANCTLIX U g
JIETVMPOBaHHbIX CTaneil. &
CpedHe3epHuUcmbIl E—
TK) .
(TK) CoBpeMeHHbIN aHasor cnnasa T14K8.
H20 Cnnas A5 YePHOBOMO U MOy4YMCTOBOrO (hpe3epoBaHust
YrNepoanCTbIX U IErMPOBaHHbIX CTaseid.
® &
g3
Om
; - gz
Cpea”e?%%*'ucmb’” CoBpeMeHHbIit aHasnor cnnasa T5K10. £9
CnnaB 4ns YepHOBOrO U (hpe3epoBaHns YrnepoancTbIX 5'2‘
H30 1 NETVPOBAHHbIX CTasel, NPerMyLLECTBEHHO B BUAE =
MOKOBOK, LUTAMMOBOK U OT/IMBOK MO KOPKE U OKaNnHe.
Xopowasi yaapHasi CTOMKOCTb.
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TexHn4yeckas MHgopmaums

-1 PexomeHpaumu no BbI6opy ckopocTeli pesaHus
: Ao d
“| (Vc, M/MuH) pna ¢ppesepHort 06paboTku
o=
[-%
e
Mpynna TeépaocTb Mapka cnnaBa
o MaTepuan no H1I0 | H20 [ H30 | TP20AM | TP25AM | TP40AM
3aroToBKU BpuHennio
ISO (HB) [AvanasoH noaau, f, (Mm/3y6)
0,08-025 | 0,1-0,6 0,1-0,8 0,1-0,3 0,1-0,4 0,1-0,4
aneponMCTaﬂ CTanb

sk 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
ge TNervposatHas cTan 180-350 | 160-80 130-50 70-20 180-60 180-80 130-30
g
&t Beicokoneruposakasi u | g4 350 | 150-70 120-50 70-20 180-60 180-60 115-30

WHCTPpYMeHTarnbHasa ctanb

CranbHoe nuTLé 180-225 130-30 100-40 60-20 150-50 150-50 110-30

MapraHuoBucras u

6poHeBas cTanb 250 50-10 60-10
0,1-0,2 0,1-0,4
HepxasetoLas ctanb
E 7 | ®epputHas/mapteHcuTHas | 200-240 200-60 150-40
Eg M 8 TennocTowikas 330 95-60 80-40
=2 8 9 AycTeHuTHas 180
g:‘g’ 10 AyCTeHUTHas, nMTbeBas 300
H ;
() yryH
= 2 Cepbliii heppuTHOro Kracca 180
3 Cepbli NepAnTHOro knacca 260
BbicokonpoyHsbiin
deppuTHOro knacca 160
ooty | 20
KoBkuit 4yryH 130-230
g g AnOMVHVEBBIE CMNaBbl
= 3‘ Hedopmmpyemble 60-100
£e NuTeitHble 75-90
s E CunymuHbl Si> 8% 130
Megb 1 cnnaBbl Ha eé ocHoBe
- JlaTyHb 110
- BpoHza 90
0,08-0,15 0,08-0,12

TuTaHoBbIE CMNaBbl

TexHW4Yeckn YncTelt TutaH | 400MIMa*

Cnnaebl anba+bera 1050MnMa*

XaponpouHble cnnaebl

- Ha ocHoBe Fe 200-280 40-30 40-30

- Ha ocHoBe Niun Co 250-320 40-10 40-10

TeépAable Matepuans!

H 26 3akanéHHas crtanb 45-55HRC**

27 OT6€enéHHbIN YyryH 400

* - Mpeaen NpoYHOCTM NpU pacTskeHnn MMa=H/MM*
** - HRC: TBEpAOCTb NO pOKBENNy
| Yka3zaHHble npeaenbl CKOpocTen ABNATCS 6a30BbIMU U MOTYT KOPPEKTUPOBATLCS C YYETOM

METAJUJTOPEXXYLUWIA UHCTPYMEHT




TexHn4yeckas MHgopmaums

Mapka cnnaBa
TP20TT | AP10AM | AP10TT | AP10XM | AP30AM | AP30TT | BP35AM | BP35XM A10 A30 B35
[nana3oH noaay, f, (MM/3y6)
s E
35
s
s
Qs
=
2o
s
0,1-0,3 0,05-0,3 0,1-0,2 | 0,1-0,2 0,1-0,2
7| 200-60 §
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 0.1-0.4 52
85
Q
150-70 120-50 80-40 120-50 70-30 = &;;
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 0
gs
670-500 | 500-300 I8
670-500 | 500-300 £e
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

ycnosui 06paboTtkun n Tpebyemon crovikoctn CMI
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OCHOBHbI€e 3/1eMEHTbI U Yyrbl ppes, onpeaesieHns

YACTb

2
I
o
w
(0]
w
o
©

Hapy>Hbin anameTp dpesbl

Hapy>HbIli anameTp PaavanbHbIv
FnybuHa v wnpuHa nuubl "
LUMOHOYHOr o nasa ~ £ry = MEpEARVIV yron (v
OnameTtp
nocago4Horo

- 0oTBEpCTUA
29
&=
@ > Y .
95 naBHbIN
8= I 3aQHUK yron ( OC)

OceBoi naBHbIN
nepeaHui yron yron B nnaHe (p)

(7o)

Yron HaknoHa
PEXYLLEN KPOMKU

(%)

MnacTuHbl gnsa
cpesepHoit 06paboTkn

BcnomoratensHas pexyuias KpOMKé‘“ <_ I'naBHas pexyllasa KpoMKa

3auncTHas dacka

FnaBHbIA yron B nnaHe (p) - yron Mexay obpabaTbiBaeMoN MOBEPXHOCTHIO M [NTABHOM peXxyLLen
KPOMKOMW, BE/TMYMHA KOTOPOro BNIUSIET Ha TOJILLMHY CPE3AEMOTO C/101.
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FnaBHbIM 3agHWUIA YION (o) - Yron MEXAY TMHWEN, NPOXOAsLIEN KacaTeNbHO N 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.

BcnoMorartenbHas pexkyliasi KPOMKa - JIMHUS NepeceyeHmnst NnepeaHen 1 BCroMoraTesibHoN 3aAHen
MOBEPXHOCTEN.

PaavanbHblii NepegHuii yron (y,) - yroi Mexay pexyllein KpoMKow 3yba v paauanbHOW NUHWEN,
NPOXOASALLEN YEPE3 PEXYLLLYIO KPOMKY B MIOCKOCTU NEPNEHANKYNSPHON OCK PEXYLLIErO MHCTPYMEHTA.

Yrosi HaK/IOHa pexcyLuei KPOMKM (J,) - Yros MEXAy 0Cbto hpesbl U IaBHOM PEXXYLLIEN KPOMKOM.

OceBoii nepeaHNii yron (y,) - yron Mexay nepeaHei noBepxXHOCTbIO M MI0CKOCTbIO NepreHANKYSPHO
obpabaTbiBaeMoi NOBEPXHOCTMU.

w METAJUJTOPEXXYLUWIA UHCTPYMEHT
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Bbi60op ¢ppesbl, NNaCTUHDbI, CNJ1IaBa U Ha3HaYeHUe PeXXxMMoB pe3aHus
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Bbi60p cpbpe3epHOro MHCTpyMeHTa.

®pesbl C MEXaHNYECKUM 3aKpernIeHMEM CMEHHbIX MHOTOrpaHHbIX NIACTUH NpeAHa3HayYeHbl A1 06aMpKY,
YEepHOBOro MMM MOMYYMCTOBOro (bpesepoBaHus. Buibop Koprnyca ¢pesbl 3aBUCUT OT TUMa ornepauun 1 MeToaa
06paboTku, 1 3aknoyaeTcs B BbIGOpe yrna B MiaHe, AMaMeTpa, KonnyecTBa 3ybbeB M crocoba 3akpensieHus
NNacTuH.

1. Bbi60p kopnyca ¢pe3bl.

Ha atane Bbibopa Kopriyca dpesbl ONpeaenserca OnTUManbHbLI yron B MiaHe U AvaMeTp dpesbl,
Heo6X0AMMO UCXOAUTL OT BMa OrnepaLmm 1 XXECTKOCTU CUCTEMBI.

®dpe3epHbii
WHCTPYMEHT

1.1. Bbi6op ¢ppesepHoOM onepaumm.

TopueBoe ®pesepoBaHue ®dpesepoBaHue ®pe3epoBaHne C KPyroBom ®PpesepoBaHue
cpesepoBaHue ycTynoB C BbICOKMMM nopavyamu UHTepnonsauuen nasoB

< = < =

MnacTtuHbl gns
cpesepHoit 06paboTkmn

MpodumnbHoe OceBoe BuHTOBas ®Ppe3epoBaHue c ®pesepoBaHue
cpesepoBaHue nnyHxepeHue MHTepnonAuus Bpe3aHueM nog yrriom noBepxHocTen Ten
BpaLeHun

TexHunyeckas
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1.2. OnpepeneHume xécrkoctn cucremol CMNAQ (ctaHok - npucnocobnexHume -
MHCTPYMEHT - ieTallb)

Cucrema CraHokK Mpucnoco6bnexnune UHCcTpyMeHT DOeTtanb

. HapéxHoe
HebonbLiow Bbinet 3aKperieHue aetanm
onpaBsku Ans Kopnyc »écTtko Ha CTaHKe,
OTcyTcTBYIOT KpenneHus gpesbl 3aKpennseTcs B obecneumnBatoLLee
KécTkas nodThl B LWNUHAENE B CTaHOK. onpaBskKe, NaCTUHbI yaepxaHue eé 5e3v
1 paboumx opraHax | lMnoTHoe npuneranne | nnoTHO 6e3 3a30poB | NOdTOB M BUGPaLMii
CTaHKa. OMpaBKM K 3/IEMEHTaM BCTalOT B FHE3aa BO BpeMms
CTaHKa npu dpe3bl. dpesepoBaHus.
3aKpensieHuu. JeTanb He
TOHKOCTEHHasl.
Pa3butble nocagoyHble
HexacTKoe MecCTa kopnyca u Cna6oe
He HanmqmeBmodJTOB 3akpeneHne onpaski - nggg;‘;:'ém”e 3aKpennexHne aetanu
WECTKanA pabouunx opraHax B CTAHKE, NJOTHO 3aKpenuTb T Ha cTamie.
CTaHKa vIcnonb3oBarne ¢pe3y B onpasBke unm ORIOCTENHBIE
) YANMHEHHbIX OMpPaBoK. AeTanm.
NIaCTUHbI Ha
Kopnyce ¢pe3bl.

WWW.KZTS.RU
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1.3. Bbi60op rnaBHOro yrna B nJsiaHe.

[NMaBHbIA Yron B MniaHe NpeacTaBnsieT coboi yron Mexay NaBHOM PeXxyllen KPOMKOW MIacTuHbL U
06pabaTbiBaeMoi MOBEPXHOCTbIO 3aroTOBKM. [1aBHbIV Yron B NiaHe BUSIET Ha TOSILLUMHY CTPYXKKM, CUJTbl Pe3aHus
M CTOMKOCTb MHCTPYMEHTA.

YMeHblUEHWE yrnia B MaHe BeAET K 06pa3oBaHmio 6051ee TOHKOW CTPYXXKM MNPV OAMHAKOBOMN BEIMUYMHE
noaaun. YMeHbLLEHWUE TONLLMHbBI CTPYXKKU NPOUCXOAUT U3-3a pacrpeieNieHnsi CHYUMaeMOro npunycka Ha 6onbLuel
ASIMHE pexyllel KpoMKW. Mcxoasi M3 3Toro, C YMEHblUEHWEM yrfa B M/aHe BefMuMHa nogayn He 3y6
YBE/IMYMBAETCS.

Manblii rnaBHbIA yron B niaHe obecrieunBaeT 6onee MMaBHOE BPE3aHWE, OrpaHWMYMBAET paauasibHble
CWIbl PE3aHUS 1 3aLLUMLLAET PeXyLLYto KPOMKY OT noBpexzaeHuin. OaHako 6oee BbICOKME OCEBbIE CUbl Pe3aHus
Croco6CTBYIOT YBENMYEHWIO HAarpy3KU Ha 3aroToBKY.
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g,-i Yron B nnaHe NMpumeHeHne Hepnocratkmu
é-g 90° O6paboTtka ycTynos c yriom 90°. Hanbonblume paavanbHble
06paboTka TOHKOCTEHHbIX 3ar0TOBOK. CUMbl pe3aHus.
90° O6paboTka Npu HEXECTKUX Bbicokas yaapHasi Harpy3ka
F () NPUCNOCO6EHMSIX. npu BXoae.
06paboTka MPsIMOYrObHbLIX YCTYMOB. Bbicokasi BEpPOSITHOCTb 3aAMpa
B 30HEe BbIX0Ja M3 pe3aHus.
E <L
=
23
3§ |60-75° [ins onepaumii dpesepoBaHns obLiero BbicoKue paanabHble Culbl
E’§ Ha3HAYEHNS N OTHOCUTESNIBHO XECTKOM MOryT NPUBECTU K noTepe
gs 3aKpeneHum. YCTOMUMBOCTM CTaHKa W
= ] /] 60-75° | Xopoluee coOTBETCTBME pa3Mepa NNacTuHbl | 0CNAbNeHUIo KpenneHus
& 7 1 MaKCUManbHOM ry6uHbI pe3aHus. netanu.
CHWKeHHas yaapHas Harpyska npu Bxofe.
<L
| 45° XopoLunit 6anaHc oceBoi 1 paauanbHo Hebonblas MakcuManbHas
g% CUN pe3aHus. rNy6uHa pesaHus.
oz MeHbluee paspylueHue yrna AeTan. [IaMeTp pe3aHnsi MeHblue
E = MWUHUManbHBIA yAap Npy BXoAe. (hakTMyeckoro anameTpa
gz MeHblUMe paauasnbHble CUAbl, HanpaB/eHHble | Kopryca (pesbl, YTO MOXET
Ha NOALLMMHUKN LWNUHAENS. cTaTh NPUYNHOM
BO3MOXHOCTb 60/1€€e BLICOKOMN NoaauMn. CTO/NKHOBEHWS C 3/1eMEHTaMu
KpeneHus.
10° BbICOKONpPOM3BOAUTENbHAs 06paboTKa C He6onbluas rnyéuHa npu
60MbLIMMM NOAAYAMM. TOpLIEBOM (hpe3epoBaHum.

O6paboTka KapMaHOB 1 MOJIOCTEMN.
Pe3ynbTupylowwas cuna pesaHusl HarnpasneHa
BAOMb OCU UNWHAENS!, YTO obecneynBaeT
yCTOlNuMBYtO paboTy ¢pesbl ¢ 601bLLINM

BbIIETOM.
TopueBoe 1 npodusbHoe hpe3epoBaHue. Hebonbwas rnybvHa
Bbicokasi Npon3BOANTENIbHOCTD. (pe3sepoBaHms.

YTOHUYEHUE CTPYXXKM 6naronpusaTHO
CKa3bIBAETCA Ha MpOLEcce pe3aHus npu
06paboTKe >apornpoYHbIX CrIaBOB.

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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CeueHue CTPY>XKU B 3aBUCUMOCTH OT yrjia B fJiaHe %,
X
@ = 90° @ = 45° @=10° @=0-90° @ = 75° 8
2
SH h
S Y A
ol Oy 10 o)
v 1 e | p Y
fz‘7=h ]2‘;:@& =fz‘7 f;== % ,EE
A is
9a
a m
h=f h=fsind5° h=f-sinl0°  h=f-\|5  h=f-sin75° 5

CeueHue CTpyXKu (h, MM) B 3aBUCMMOCTU OT NoAa4u U yrJjia B nJjiaHe.

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/eHbl 30Hbl PEKOMEHI0BAHHOIO CeyeHus CTpyxku. bonee y3KVIﬁ Onana3oH noaady
onpeaendeTca npu Bbl60pe nNacTuH.

WWW.KZTS.RU
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TexHunyeckas MHbopMaums

1.4. Bbi60op anameTtpa ¢ppesbl

YACTb

2
I
o
w
(0]
w
o
©

Ecnm wnpuHa dpeseposaHms (B) MeHblle aMaMeTpa
dpe3bl (D), TO dpe3bl pekoMeHAyeTCs BbibnpaTb M3 pacyéta
D=1,3...1,5B.

®dpe3epHbii
WHCTPYMEHT

Ecnv wmpuHa dpeseposaHms (B) 6onblie avameTpa
dpe3bl (D), To pekomeHayeTca dpeseposaTh B ABa U Honee
NMPOXOA0B LUMPUHON U3 pacyéta B=34D.

Hnawvertp
COMpsXXeHNs

Mpu KOHTYpHOI 06paboTke anameTp dpesbl BbibMpaoT
MeHbLUE BMUCAHHOIO BHYTPEHHEro AMaMeTpa CONPSKEHHbIX
MOBEPXHOCTEMN.

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

1.5. Bbi6op wara cpesbl.

KonnuectBo 3ybbeB (ppe3bl XapaKTepu3yeT BeMUYMHY Lara, T. €. pacCTosHue Mexay 3ybbsamu. Yem
6onbLuee uncno 3ybbes MMeeT dpe3a AaHHOro AMaMeTpa, TeEM MeHbLUe Wwar ee 3ybbes, 1, HA06OPOT, YEM MeHbLLEE
umcno 3ybbes uMeeT pe3a, TeM bonblue (KpynHee) war 3y6bes.

B pnaHHOM kaTanore npefcTtaBneHbl ¢pesbl C KPYNHbIM M Menkum warom. Ha BbiGop wwara BRusieT:
COOTHOLLIEHNE AnameTpa dpesbl K LUNpUHE pe3epoBaHnsl, MOLLHOCTL 060PYAoBaHUS, )XECTKOCTb AeTanu 1 psg
OpYyrnx hakTopos.

TexHunueckas
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KpynHbii war Menkwuii war

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

- obpaboTka ¢ 60/1bLIMM BbINETOM - BblLLE NPOU3BOANTENBHOCTb 06paboTKM
WHCTPYMeHTa - [N XOpOLUMX YCoBuiA 06paboTku

- Tshkénble ycnosus 06paboTku - pekoMeHayeTcs anst 06paboTkmM XpynKkmx

- nponssoauTenbHas obpaboTka nNpu He MaTepuanos

KECTKUX YCIOBMSIX - HeobxoamMa 6onbLIas MOLLHOCTbL NpUBoOAA

- BO3MOXXHa 06paboTka npu HEeOCTaTOUHOM
MOLLHOCTV NpuBoAa

w METAJUJTOPEXXYLUWIA UHCTPYMEHT



TexHn4yeckas MHgopmaums

1.6. Bbi60p reomeTpumn chpesbl B 3aBUCUMOCTH OT 06pabaTbiBaeMOro Mmarepuana m
XapakTtepa 06paboTku

Mpw BbIGOpE hpesbl HEOBXOAMMO PYKOBOICTBOBATLCS HE TONbKO YI/IOM B NAaHe U (popMOI NIacTUHbI, HO
1 TaKMMW NMapaMeTpaMu, Kak OCEBOW NepeaHniA Yron 1 paananbHblii nepeaHuin yron. cxoas U3 3Toro pasaensioT
TPV OCHOBHbIX BUAa reoMeTpuii pes: NO3UTUBHAS, HEraT1BHas U MO3UTUBHO-HEraTMBHas.
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Mo3uTnBHaa reomeTpua

* OcTpble dpe3bl AN TOHKUX HE XECTKMX 3aroTOBOK
* MHUManbHble cuUnbl pes3aHunda
Yo+ * MMHMManbHas BEPOSITHOCTb HApOCTO06pa3oBaHMs
* MoaxoasaT Ans CTaHKOB C HEBLICOKOM XECTKOCTbIO
. CDpesepOBaHme HVI3K0yFJ'Iep0D,VICTOI7I cTanu, 4yryHa,
Yo+ HepXXaBeloLen cTanu, Markux Mmatepuanos

Mo3nuTuBHO-HEraTuBHas reomMeTpus

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

HeraTnBHas reometpus
* MpuMeHSIIOTCA NpY THKENBIX YCNOBMUSAX 06paboTku
Ve - C YAQpHbIMK Harpy3kamu
* MoaxoasT Ans CTaHKOB C BbICOKOW MOLLHOCTbHO
v » OBaupKa cTanbHbIX U YYTyHHbIX 3aroTOBOK
o

2. Bb160p nnacTuHbI B 3aBUCMMOCTU OT O6pabaTbiBaeMoro marepmana
M XapakTtepa o6paboTkm.

®dpe3epHbii
WHCTPYMEHT

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

Tabnuue:
O6nacTtb
Cnnas OnucaHue npuMeHeHust
HaumeHosaHue Bud nokpeimus 05[10]15[20[25[30[35]40[45
MenKo3epHUCTbIN Criias As YUCTOBOTO [ ]
pe3epoBaHus HyryHOB, KOPPO3MOHHO-CTOMKUX _
AP10AM Vymmmenon | CTaned, XaporpoUHbIX CriiaBos, TUTAHOBLIX CTIIABOB, il
MaTepuasoB MoBbILLEHHOM TBEPAOCTU.
— ’ ~ = -
7
L1
AP10TT A V13HOCOCTOKMIA CrNaB C MeNKO3ePHUCTOI OCHOBOM.
i
==
[ ]
AP10XM nACRo | VI3HOCOCTOMKMIA CNNaB ¢ MENKO3EPHUCTOM OCHOBOW. %
[ 1]

b l
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2.2. Bbi6op cTpy)XKoJsIOMa.

Mepes BbIGOPOM CTPY>KOSIOMa HE06X0AMMO ONPEAENUTCS C paAnyCcoM NpU BEPLUMHE. BennunHa paanyca
3aBUCUT OT rYBMHbI pe3aHns M JO/KHA COOTBETCTBOBATb TpeHoBaHUAM yepTexa. [NybuHa pesaHns Ao/mKHa
6bITb 60/1bLUIE Paanyca NP BEPLUMHE.

CTpYy>KKONOM OnpeaensieTcsi B COOTBETCTBMM C 06pabaTbiBaeMbliM MaTepUaioM 1 BUAOM 06paboTKu.
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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
=
=
9a
=
o3
es

YNpOYHEHHbIE YHuBepcasbHble YNpo4YHEHHbIE YHuBepcasbHble OcTpble reoMeTpun

reomMeTpun reoMeTpumn ans reoMeTpum reoMeTpumn ans AN1S1 YNCTOBOM
[UNS1 YEPHOBOM 06paboTkn ANl YEPHOBOA 06paboTku 0b6paboTku
06paboTku cTanen YrNepoancTbIX 06paboTkun HepXXaBeroLmx MAMKMX MaTepuanos
cTaneu MaTepuarnos cTaneu
rpynrnMunS

Bbl6op nnacTuHbl BeAETCA € yUETOM BbIGpaHHOro TBEPAOro CrifiaBa:

s
¥
5
2o
©
-1
=0
L
20
E:S
ce
f_"n.
=
o
o
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SOHT SOHW
8S
X T
Owm
9=
Ia
So
Rl &5 - Crnaackas npoaykus
5 'g' @ - M3roToBneHme nocne cornacosaHus o6béMa
-= Mapka cnnasa
s|s|s == Panuyc, pr:;’g::: Monaa, If;yuma
" N
_— O60o3HaueHre s(z|2|EIE|E|B|X MM M MM/3y6 o _—
fe|IS|2|R|E|2|2|2|8
F|lF|F|<|F|<|< | @|<| < r a, f. h
MonyuncroBas obpaboTka
SOHT-130508 PM & | & 0,8 1,0-4,0 0,1-0,14 | 0,1-0,14
SOHT-130512 PM &8 1,2 1,5-5,0 0,1-0,17 | 0,1-0,17
SOHT-130520 PM & |6 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~ ale| & 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]O]O 6 /@le@/O| | | |

H | 3akanéHHas ctanb () o

@ - OcHoBHOE npuUMeHeHHe
Q - BoamoxHoe NpuMeHeHme

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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3. HazHauyeHue peXXMMOoB pe3aHus.
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Mopsaaok Ha3HaAYeHUs PeXXMMOB pe3aHus:
FnybuHa pesaHus (a,) —=— [loaaya Ha 3y6 (f,) —=— CkopocTb pe3anus (V)

3.1. TnybuHa pe3aHus.
Onpep,enﬂeTcn OT BEJIMYUHbI NMPUNYCKa U MaKCUMMabHOM a, ana Bbl6paHHOI‘/‘I
NNaCTUHbI.

3.2. Mopaua Ha 3y6.
BbibupaeTcs npeaBapuTenbHO No Tabnuue:

ﬁ - Cknaackas npoaykums ‘ /\/

{5} - N3roTosneHve Mocne cornacoanms oGbeEMa

®dpe3epHbii
WHCTPYMEHT

Mapka crinaBa
=z |z : |z Pamye, | [N | Monaea, | RS
O6o3HaveHne HEE NN o e | tmeve | R
ale|s|E|R|E(2|2|2|8
FlF|lF|S|F|<|<|d|l<|< r a, f, h
Monyuucrosas 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
— | SonT-130520 PM G| & 2,0 2,2-6,0 0,1-020 | 0,1-020 | < s
¥
=
SOHT-130508 MM & & 0,8 1,0-4,0 0,1-0,14 | 0,1-0,14 )
SOHT-130512 MM S5 16 S1& 12 55,68+ 0,1-0,17 [ | 0,1-0,17 :ﬁ
SOHT-130520 MM & & 2,0 2,26,0 0,1-020 | 0,1-0,20 E %
]
T O
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 S o
LY}
A Em
\/ ]
[-%
% \ =

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

H | 3akanéuHas ctanb

@ - OcHoBHOe NpuMeHerie
O - BoamoxHoe npumMeHeHne
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Pa6ouue 30Hbl 4N1S NOJTY4UCTOBOro M YepHOBOro ¢pesepoBaHusl ans cepuii ¢ppes B
3aBMCMMOCTM OT paguyca Npy BepLUNHE NIaCTUHbI.

KpuBasi onTUManbHOro M3MeHeHUs1 COOTHOLUEHUA «noAaya-rnybuHa pesepoBaHus».

[nsa dpe3 cepum [ns dpe3 cepum
FUDS-......SD13 FUAS-......S013 (r=0,8)
t (Mm) “ t (Mm) “
7 7
\ YepHoBoe YepHoBoe
\ |~ ¢pe3epoaHne ¢pesepoBaHue
5 5
Monyuncrosoe Monyuncrosoe
; 5 dpe3epoBaHne 5 | dpe3epoBaHue
s g
1 1
o1 02 03 f (rﬁ3y6) o1 02 03 f (mayG)
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2
EE Ana 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
|_L—"" dpeseposaHne (bpesepoBaHue
5 5
Monyuncrosoe } % Monyuncrosoe
; ¢dpesepoBaHue 3 ¢pesepoBaHue
:; % N
b — —
8‘ = 0,1 02 03 f, (MM/3y6) 01 02 03 f,(Mm/3y6)
Onsa dpe3 cepum Onsa dpe3 cepum
FUGA 1 FRAS-......ZP15 (r=1,2) FUGA 1 FRAS-......ZP15 (r=2,0)
t (Mm) “ t (Mm) “

2 10 10 YepHoBoe
E§ YepHoBoe dpesepoBaHne
;E- dbpe3epoBaHme ;

E,g | Monyuncrosoe
62 5 MonyuncroBoe 5 . (peseposaHve
e - bpesepoBaHne
5
1 1
01 02 03 f, (ﬁ3y6) 01 02 03 f, (rﬁsyﬁ)
x = Ans dpe3 cepum
] PUJA-...... XD13
(]
2 §. t (MM) MonpaBoyHbI koadduumeHT K, Ha nogavy B 3aBUCUMOCTM
gg ) 5“ OT pacrnonoxeHns pesbi:
== !
&% YepHoBoe OTtHoweHune D/B
(pe3epoBaHme
1,0
& MNonyuncrosoe
K- (pesepoBaHie .
0,5
g D=1,3...1,5B 2/1 4/1 10/1 20/1
05 10 15 f, (MM/3y6) 1 1 1,14 1,56 2

Ha okoHuYaTesnbHbIV BLIGOP Noaaun BAMSIOT Takme haKkTopbl, Kak TBEpAOCTb 06pabaTbiBaeMoro MaTepuana,

rnybuHa v WwrpunHa pesepoBaHmsl.

TeéppgocTb no bpuHensnio
HB

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

nybuHa dpe3eposaHus
a, (Mm)

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

LLinpuHa dpesepoBaHus
B (MmM)

Mopayva Ha 3y6
f, (Mm/3y6)

METAJUJTOPEXXYLUWIA UHCTPYMEHT
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3.3. Bbi60p CKOpPOCTH pe3aHus. 2,
. L
CKOpPOCTb pe3aHnst BbIOMPAOT MUCx0As M3 06pabaTbiBaeMoro Matepuana, Mapku TBEpAOro cCrnasa v | &
noaauyn Ha 3y6 6e3 koppekumMmn Ha LWNPUHY hpe3epoBaHus: ns
[-%
/\/ ©
. Mapka crnnasa
Mpynna TeépaocTb
px Matepuan no | TC35EM | TC40EM | H10 | H20 [ H30 [ TP35DM [ TP20AM [ TP25AM
0 3aroToBku Bpurennio
ISO (HB) [OvanasoH nogay, f, (Mm/3y6)
0,080,25 | 0,1-06 0,1-0.8 0,10.3
YrnepoaucTas crans
C=0,1-0,55% 125-150 240-120 | 200-100 120-60 260150
©=0,55-08% 450490 0100|1206 2 = 210120 ,
= =
- lervpoBaHHas cTanb 180-350 160-80 | 130-50 70-20 180-60 = = 5
Boicokoneruposaas u | g4 354 15070 | 120-50 | 70-20 180-60 E_ b3
VHCTpYMeHTarbHasi cTarnb ) E
CranbHoe nnTbé 180-225 130-30 100-40 60-20 150-50 a b
MapraHuosucTas n Qr
6poHeBas cTanb 250 e =
0,1-0,2
HepaBetowas cranb
7 | ®epputHas/mapTeHcutHaa | 200-240 200-60
M 8 Tennoctoiikas 330 95-60
9 AycTeHuTHas 180 150-50
10 AycCTeHUTHas, nuTbeBast 300
YyryH
Cepeliit heppuTHOrO Knacca 180 §
Cepblit NEPNUTHOTO KNnacca 260 Is
BbicokonpouHbIit 160 E O
cheppuTHOrO Kracca =3 g
BbiCOKONPOUHbIi A0~
MeprMTHOrO Knacca 250 é (=]
KoBKuit vyryH 130-230 E’g
S
[-%
S0
=g
Q
<

Ha okoHuaTenbHOe Ha3HaYeHMe CKOPOCTM pe3aHusl BAUAIOT Takue akTopbl, Kak TBEPAOCTb
obpabaTtbiBaeMoro MmaTepuasna v BbibpaHHas paHee nogada Ha 3y6.

TBEpaocTb no bpuHennto Mogaya Ha 3y6
HB f, (Mm/3y6) -
-+
CKopocCTb pe3aHus CKopoCTb pe3aHus 9z
V (M/MUH) V (M/MUH) E_g_
o I
(=1

lNpumeyaHue: [laHHbie pekoMeHOayuU Mo Ha3HaYeHUI PeXUMO8 pe3aHus A6ranmces npedsapumesibHbIMU.
OKoHYameribHbIe 3Ha4YeHUs1 PEXUMO8 KOPPEKMUPYIOMCS 8 KaAXOOM KOHKPemMHOM Ciiy4ae.
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4. Boi6op Buaa bpesepoBaHUA U pacnosiokeHus gppesbl.

Mpu BbIGOpE BCTPEYHOro MM MOMNyTHOro pe3epoBaHus CrefyeT WUCXOoAuTb U3 psda (akTopos,
BAUSIIOLLIMX Ha npoLiecc 06paboTku C y4ETOM CTOMKOCTM MHCTPYMEHTA U TpeboBaHUN K KaYecTBy 06paboTaHHOM
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NMOBEPXHOCTMU.

BcTpeuHoe ¢pe3epoBaHue

Mpn BCTpeyHOM (ppe3epoBaHMM Hanpas/eHVWe nogauv u
HanpaBneHne BpalleHns dpesbl He CoBMaaaroT. TosMWMHA cpe3a
N3MeHSIeTCs OT Hysist py BXoAe 3yba Ao MakcMyMa Mpw BbIX0Ae U3
obpabaTbiBaeMoro Mmatepuana.

[JaHHbIN BMA 06paboTKM peEKOMEHAYETCA NPUMEHSTL NPU
yepHOBOVM 06paboTke MO KOPKE, a TakK Xe& Ha HEeXECTKOM
obopyaoBaHuUN.

®dpe3epHbii
WHCTPYMEHT

MonyTtHoe ppe3epoBaHue

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

[JaHHbi BMA 06paboTkyM PEeKOMEHAYETCs MpUMEHSITb Npwu
06paboTke uncToro MeTanna.

MnacTuHbl gnsa
cpesepHoit 06paboTkmn

Mpn o0b6paboTke MHCTPYMEHT cnegyeT pacnonaratb CO
CMelleHMeM OTHOCUTEeNIbHO OCUM CUMMeTpun JeTanu ANs
ONTUMU3ALIMW HanpaBeHWs AENCTBUS CUN pe3aHus.

B TakoM cnydae CTpyXKa Ha BbIXOAE 3HAYUTENbHO
MEHbLUE CTPYXXKM, 06pasoBaHHOM Ha BXOAe, YTO MNO3BOMSET
CHM3UTb BO3MOXXHOCTb BbIKPALUMBaHUS MNAcTUH NpW BbIXoAe M3
30HbI pe3aHusl.
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Buabl U3HOCA MHCTPYMEHTA, CNOCO6bl peLueHus

Bua nsHoca

MpnumnHbI

PeweHnus

M3HOC no 3aaHei NoBepxXHOCTH 1. bonbLias CKOpOCTb pe3aHus; 1. CHM3WTb CKOPOCTb pe3aHus;
2. CnnaB C HU3KOM 2. Wcnonb3oBatb 6onee
N3HOCOCTOMKOCTHIO; W3HOCOCTOMKMI CNaB.;
3. Manast nogaya; 3. YBenuunTtb nogavy Ha 3y6;
4. HecooTBeTCTBNE reoMeTpUn 4. /cnonb3oBaTb MIACTUHbI
NAACTUHBI. C Opyrovi reoMeTpuei.
JlyHKoobpa3oBaHue 1. HegocTaTouHblii nepeaHui 1. BeibpaTb Apyryto reoMeTpuio;
yron; 2. YMeHbLWUTb nojavy;
2. bonbluas noaavya; 3. WUcnonb3oBaTtb 6onee
3. CnnaB ¢ HU3KOM N3HOCOCTOMKMI CrnaB.
N3HOCOCTONKOCTHHO.
BbikpalumBaHue 1. HegoctaTtouHas NpOYHOCTb; 1. Wcnonb3oBaTb 601ee NPOYHLIN
2. HecooTBeTCTBUE reoMeTpuu; crnnas;
3. bonbluas nogava. 2. WUcnonb3oBaTb NIacTUHbI C
YMNPOYHEHHON reoMeTpuUen;
3. YMeHbWnTb nogayvy Ha 3y6.
TepMunyeckune TpeLmHbl 1. HenpaBunbHOe oxnaxaeHue; 1. Mpekpatutb nogsog COX nnu
2. HenpaBunbHbIN BbIGOP cniaBa ; NPUMEHNTb hpe3bl C
3. Bbicokasi CKOpPOCTb pe3aHus. BHYTPEHHMUM MOABOAOM;
2. WUcnonb3oBaThb Cnias
YCTONYMBLIN K TEpMOyAapaM;
3. CHU3UTb CKOPOCTb pe3aHusl.
KpaTepHblii M3HOC 1. ObpaboTka no Kopke. 1. Nicnonb3oBaTb NAacTuHbI C
YMNPOYHEHHON reoMeTpuent;
2. Ucnonb3oBaTh dpesy ¢ Apyrum
YI/IOM B MNJ1aHe.
CkanbiBaHue 1. CnnaB HeOCTaTO4YHOM 1. Ucnonb3oBaTh 6onee NpoYHbIN
NPOYHOCTK; Cnnas;
2. bonblwas Harpyska ; 2. YMeHbWUTb nogady Ha 3y6;
3. HepgocTaTouHbli paanyc npu 3. BelbpaTb nnacTuHbl ¢ 60nbWKMM
BEPLUMHE. paanycom.
4. KpuTnyeckuit nsHoc. 4. YMeHbLNTb CPOK 3KCMayaTaumm
WHCTPYMEHTa.
Mnactnyeckas pedopmaums 1. Bbicokast TemMnepaTypa B 30He 1. CHM3WTb CKOPOCTb pe3aHus;
pe3aHus. 2. YBenuuuTb nogady;
3. O6ecneunTb nogadvy COX.
HapoctoobpasoBaHue 1. Manas ckopoCTb pe3aHus; 1. YBenMuntb CKOpOCTb pe3aHus;
2. Manblii nepegHuii yron; 2. BbibpaTb nnactuHbl € 60abLWMM
3. HepoctaTouHas LwepoxoBaToCTb nepegHvM yriom;
nepeaHein NoBepXHOCTH; 3. BbibpaTb NnacTuHbI C
4. Hepoctato4Hasi nogadya COX MoSIMPOBaHHOMN NepeaHen
NMOBEPXHOCTBIO.
4. Yeennuntb nogady COX
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TexHunyeckas MHbopMaums

YACTb

2
I
o.
w
o0
w
o
©

CKOpPOCTb pe3aHus:

_—T[.D.n M/MUH
Ve="1000 M

®dpe3sepHblii
WHCTPYMEHT

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

D

Mopaya Ha 3y6:

f

f,=—=-=7"% / [m/3y6]

Mopaua Ha 060poT:

fo=—"  [rm/o6]

f

MUH

=f,n-z , (mm/mn]
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<
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H

TonwunHa cpe3aeMon CTPYIKKU:

TexHunueckas

h, = f,-sing ,mm

CKOpOCTb CbEMa NpUNycKa:

_ ap' ae' fMMH M /MUH
Q=000 ‘"™

MouwHoCTb NpuBOAa:

_ayac fuke
© 60-10°n

KpyTawmii MOMEHT:

, [KBT]

P

_ P30 10°

, [H'™M
. TN [H-m]

M

YacroTta BpawieHms wnuHaens (MHCTpyMeHTa):

MuHyTHaa nogaya (CKOpOCTb NoAAuM CTosa):

OcHoBHble (popMyJibl /1A pacy€Ta peXXMMOB pe3aHus

T - 3,14 (MaTeMaTM4ecKasl KOHCTAHTA)
D - gnameTp nHcTpymeHTa (dpesbl), [MM]
N - YacToTa BpalleHus wnuHaens, [06/MuH]

V.- cKopoCTb pe3aHusi, [M/MUH]
D - anameTtp MHCTpymeHTa (dpesbl), [MM]
T - 3,14 (MaTeMaTM4ecKasl 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/MuWH]
N - YacToTa BpalleHus wnuHaens, [06/MuH]

MnacTtuHbl ansa
cpesepHoit 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 06paboTkm, [06/MUH]
f...~ MUHYTHas nogaya, [MM/MUH]

a,- rnybuHa pesanus, [MM]

a.- WnpuHa 06paboTkm, [06/MUH]

f..~ MMHYTHasa nogaya, [MM/MuH]

k.- yaenbHasi cuna pesaHus, [MM/MUH]
n - KN4 asuratens

P.- MowHOCTb NpuBoAa, [KBT]
T - 3,14 (MaTeMaTM4ecKkasl KOHCTaHTA)
N - YacToTa BpalleHus wnuHaens, [06/MuH]
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TexHunyeckas MHbopMaums
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Tun A
d Mpumep KpenneHus
dH7 ~
tH11 5
s =
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T s o2
* { 5
== Sz
‘dz‘ 6 =
d1 "
©
°

-

32
40

16 | 40 | 84| 56| 19 [13,5| 84| 32

50

22 | 40 (10,4| 63| 20 | 18 | 11 | 48

MnacrtuHbl gns
cpesepHoit 06paboTkmn

63

80 | 27 | 50 (124| 7 | 22 | 20 | 13 | 60

100| 32 | 50 (144| 8 | 25 | 27 | 17 | 78

125140 | 63 |16,4| 9 | 29 | 32 | 21 | 89

Mpumep KpenneHus

TexHunyeckas
uHdpopmauus

Tun B

dst
dH7

bH12

tH11

80 | 27 | 50 [124| 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
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=
3 ;, tH11 9 I
gz
53 -
T
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D
=
2
® (=)
2% [») D, d H t b L d, d, d, d,
39
Eg 160 66,7 40 63 16,4 9 31 56 14 20 90
-
E§ 200 140
g 101,6 60 63 25,7 14 32 70 18 26
& 250 170
Mpumep KpenneHus
Bug A O
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LnnHgenb ctaHka

OnpaBka
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TopueBble HacagHble dpe3bl:

bH12

315 220
400 |101,6 | 1778 | 60 63 | 257 | 14 32 70 22 32 18 26
500 240
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TexHunyeckas MHbopMaums
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KoHueBble ¢ppesbl:

Tun A - uMAMHAPUYECKUIA XBOCTOBUK

- 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
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TexHunyeckas MHbopMaums
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KoHueBble ¢ppesbl:

Tun W - xBocToBuK «Weldon»

p*0 ax45°

®dpe3sepHblii
WHCTPYMEHT

L*

E
d h ) b, L L, a 58
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
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[Mpumep kpenneHus
METAJUJIOPEXXYLLUUN UHCTPYMEHT

©12,5

NMpucoeanHuTenbHbie pasMmepbl ppes

®dpe3bl C BAHTOBbIM XBOCTOBUKOM:

TexHunyeckas MHbopMaums

q10Vh 1H3WAdLOHMU miLogedgo uondacadd suhewdodHn
BYHd3IEAdD uigHdasadp B 19HULDeL| | BENJDhUHXDL




q10Vh LHOWAdLOHU mirogedgo nondagadd sunewdodpHu
BVHd3E3dd viandasad BU 19HULORLIL| BENOOhUHXD |
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MnacTuHbl gna
06paboTkm /A konec
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X/ nnactuHbl

Mapku cnnaBoB Ans /A NNacTuH

O6nacTtb

Cnnas npuMeHeHuns

OnucaHue

HaumeHosaHue Bud rokpsimusi 05[10]15]20]25]30]35]40]45
YucTtosasi 1 nonyumcroBasi 06paboTka yrnepoancTbix
— TiN Npwv CpeaHen 1 BbICOKOW CKOPOCTU pe3aHusi,
TC20PT-P ALOs BbICOKasi U3HOCOCTOMKOCTb.
"T’!L'T'CN B coueTaHum ¢ NpoYHbLIMU reOMETPUSIMU XOPOLLIO
' COMpPOTUBMSIETCS! U3HOCY.
.
MI3HOCOCTOMKMIN CpeaHE3EPHNUCTBIV CNlaB C
JIerMpoBaHHON OCHOBOW U MyNbTUCIIONMHBIM PVD
TP20AM o ATIN | MOKPbITUEM.
MynesTucnon o . o
MepBbif BbI6GOP Ans nérkon obpaboTku
maTepuanos rpynnbi P.
[
) CpenHe3epHUCTLIN NEerMpoBaHHbIV crnas
KC35PT 71A-I|NO [nst 06paBOoTKM KOMECHBIX Map.
35 wrricn | V3HOCOCTOMKast ocHoBa B coveTaHum ¢ toncTsiM CVD
TiN NOKPbITUEM.
[
CpefHe3epHUCTbI NerMpoBaHHbI cnnas Ans
(hbpesepoBaHUst YrnepoanCTbIX U NETMPOBaHHbIX
TC35EM —HTTON | craneil.
Bonoton < o
Mynstucnon | B COYETAHMM C MPOYHON reomeTpuei obecneynsaeT
XOPOLLYHO CTOMKOCTb MpY YAapHbIX Harpyskax.
I
TN M3HococTonkuin cnnas Ans dope3epoBaHns PenbCcoB.
TP35DM L AITIN XopoLuas nHaMKauusi usHoca no 3agHeln NoBEPXHOCTY.
MynbTucnon
[ ]
R CnnaB ¢ NPOYHOW OCHOBOW 1151 CBEPIIEHMS OTBEPCTUN
TC40EM Bonoro B penbcax npu He cTabunbHbIX YCNOBUSIX Pe3aHusl.
MyneTucnoi
I
CpedHe3epHucmebili
(TK) CpenHe3epHUCTLIN crnaB 6e3 N3HOCOCTONKOro
KC25 NOKpbITUS ANs 06paboTKN YrNepoanCTbIX 1
b} NernpoBaHHbIX CTanew.
[
L,
3
330
X2 , .
Ss 5 CpedHe3epHucmbili . o
GEo CpefHe3epHUCTbI 3HOCOCTOWKWIA crinaB
Eg = KC35 6e3 NoKPbLITUS A4S NONyYUCTOBOM U1 NErKON YepHOBOWA
=7 06paboTkN NerMpoBaHHbIX CTane Ha HU3KUX U
e CPEefHNX CKOPOCTSX pe3aHus.
3 .
CpedHe3epHuUcmbIl . . .
CpefHe3epHUCTbIN NermpoBaHHbI M3HOCOCTONKNIA
MC221 cnnae 6e3 MoKPbITUSA AN YNCTOBOW 00paboTkM
NErMpoBaHHbIX CTanen Ha HU3KNX U CPeaHUX
= CKOPOCTSIX pe3aHusi.
©
T &
as
=
g B |
E E_ CpedHesepHucmbIii
E_g_ (TK) Cnnae Ans Nony4ncToBOro 1 YepHOBOro
Oz T14KS8 pesepoBaHUs yrrepoancTbIX U NNErMpoBaHHbIX
Cs 4
& cTanen.
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[lononHuTenbHas MHDopMaumst

LLlepoxoBaTOCTb NOBEPXHOCTU

Ra - CpeaHee apudMeTnyeckoe OTK/IOHEHUE Npoduns nnm cpegHee apudmeTnyeckoe abcontoTHLIX 3HAYEHWIA
OTKJTOHEHWI Npoduns B Npeaenax 6a3oBol AnvHbl (L).

L

A

Ra

ANRRERY AREREI HMH\H}{HH [T ’W’M\U’ VITTINITLLITIITYITTITTN, cpensin nubus npodouns (m)
RN EAVAVAR AW G A Y

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

HaMbOMbLLUKX BbICTYNOB NPOdUs U FyOUH NSt HanbonbwmMX BnaanH npoduns B npeaenax 6a3oBoit
AnuHbl (L).

~

JINHWS BBICTYMOB Y

a, A a, ag
M m N\ ~\ m CpepHss nuHnsa npoduns (m)
A A

J'IMHM;I BnaguH

\\

CooTBeTCTBME KJ1aCCOB U napaMeTpoB LLepoxoBaToCTn

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 25125 563 | 3 | 016 | 008 | 004 | 0,02 | 001 | 0,008
a, MKm 5{)/ 2\5/ 12\,5/ 6\,3/ 3<2/ 1<6/ 0(8/ 0(1/ 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 gl'é; 8,'8;5;

Rz, MM RZ3%0/ RZIQO/ RZQO/ RZ{O/ RZ%O/ RZ{O/ RZ6\,3/ RZ3<2/ RZI{G/ RZO(B/ RZO(‘/ R20<2/ RZO\,I/ RZO,QS/

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

[ocTUraemblii KJ1acc LWEPOXOBATOCTM NPU Pa3HbIX CNoco6ax M3roToBNeHNUs

TOo4yeHue

CTporaHue

MnacTuHbl gna
06paboTkm /A konec
W pesibCcoB

cdpesepoBaHne

cBepnieHne

pa3BépTbiBaHue

wnuncgosaHue

XOHUHroBaHue

npuTUpKa

=
s
E
(]
=
o
o
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x
]
E
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[
[J]
=
s
=
(=]
c
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=

NoNNpoBKa,
TOHKas AOBOAKa
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[JononHuTenbHas MHGopMaUms

CpaBHuTeNbHasA Tabnuua BeNIMUMH TBEPAOCTH

Mpepen
MPOYHOCTH,
MMa

PokBenn
HRC

bpuHennb
HB

Bukkepc
HV

Mpepen
MPOYHOCTH,
MMa

PokBenn
HRC

BbpuHennb
HB

Bukkepc
HV

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
=S
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
91,2
01,7
92,2
52,9
53,6
54,2
o4,7
55,2
95,7
56,1
96,7

290
295
300
305
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

290
295
300
305
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630

MnacTuHbl gnsa
06paboTkm x/pa Konec
WU penbcoB

g
25
38
EE
Sa
z

33
ez
5=
[~




JlononHuTenbHas MHGopMaLms

CvD

€pAbIX CNJ1aBOB C NOKPbITUEM

CpaBHuTeNIbHaA Tabnuua T8

d-1d0vDL
d-1d€eDL

d-1d€EDL

i OBAVM i 8Tl -
001D N STISL - d0z8ov 0CTHVD — STOSAN O STZEDD <1060 757agA
100DIM STI6L NOZHOV STIVYD | ODIVM STTSON 8Ti0I 7STAgA
STION oTEL1L NSTYD | 0TzedD GTESL
STISL NSTHOV STSPYD STOSONI 01052l 20TAgA
SOMM 1DSOM | OTTEILD SOTSL 00€TLL ALY otorY2 OIIVM | TOOTYL SOTSN INOT) S0TED £0062! 750a9A S0€SL
SO0SPVD S00SINI S005I
NSOYOV
00TZLL - OtdL 57g0) - SEDI
SEADM IDSENM | SETZOLD OEAVM —— SE/SN TSENEA GEELL
0€09L INOEDV NGED 0562
ST 1DSTAM - seceLl SCS9WI . SCZOLON INSZLD W09 MMMMWU ESTUNGA 0499
0z09L 000TIALL 052801 TSTUNGA 0699
STIADM IDSTIAM - setel sceell INOT9DV | STSOVD 020£5N St ST0Z0D 5209 ESTAEA
TT6L 761l OTIAVM - STOLON STty <109 TSTINGA -
ObdO) 0cosLL INOEDV ObdL 00t9HN 57q0) 0SE62I 7S€08A
05 1DSEdM | SETAOLD GET6L 00T/LL £y GESSYD | OEddM 00SEdL <E093N NSED SETYIO S GEE6L
GET8LL 05262l
SZdOM 1DSZdM | STTdOLD STI6L ooTSLL STO6H) 0zddM | TOSTdL SCOIIN see STEYDD 05€801 STE6L
SCT8LL - STSSYD Mmmmm”_w,_ INSZLD — MMMH
OTdOM oSTam STT6L 00020V GISSYD | OTddM | TOSTdL 0TT93N STEYDD STl —
STTdOLD STT8LL I 05160l
S0dOM S0T6L 2000v S0SSYD S0ddi 10S0dL S0T9IN S0¢129 0ST82I csTo8A
- - - dOT8oV T0ddm <0015 azvo! TSTOEA ote6l
e e AojeSun ljos58u owolwINS | eJ320A Ea[c] 029 e eds e
e1aWeuUd P 1ZI1e u w01l J| J 1ysignsy INpU 1 -
e} M P\ | }zess) | ] soingoe| HWINS w| 1EM S |YsIgNSHIAI| DIHIAI | MIApuUeS | 10-007 Jauuog
g0dquad u

290X /> mirogedgo

BU I9HULORLIL |

sunewdodHu
BBHAURLUHLouOY]

~

METAJUTIOPEXYLUMN NHCTPYMEHT




JlononHuTenbHas MHGopMaLms

PVD

€pAbIX CNJ1aBOB C NOKPbITUEM

CpaBHuTeNIbHaA Tabnuua T8

a009uad U

290X U/ mirogedgo

BU I9HULORLIL |

sunewdodpHuU
BRHALURLUHLOuOY]

555 - e - SCITYd 00STSL 140ZdA 8¢0€DI C0EDEA SYE8L 007SDd
S2050) 1dSTSM NOZSOV OENSM STTT09
<z OCTHY SZETYd | TaNSM 00Sdd 41STdA 00£52d
OTANSM 10601 S0Z99A
0TSO STTSdLD OTTHY 020811 LMOTdA -
OTETHd 000ZSL - SITIIO L0801 [4u42
0TOSO) 1doTsm | 0TTSdD OELHS NOTSOV STO6dN 0T182d
00zdd SOTTID L0901
Z0TOgA
S06HY 080SLL SOETYd S006dIN oTEsL
STSSOM 0ELHD
SZOSOM 1dSTSM OCTHY oosest 180zdA coea8A
00Sdd 41STdA 80012l OeesL
SN SCLHV 0€08L 00£SD0d
20794A
0TSSOM . OTZHY . ) ) ) 000751 . )
0TOSOM 1dOTSM OTTHY 00z 1HOTdA
0T OTTHD
- - sTEsL -
- SYOHV - - -
- - - 009dD - - - syesL
020811 0994d SE070D 00tS2d
0€EHD OEINSM 0€062d
OCTHY
SCS5N NoESY | czrrud | ToNSM | goszsy | LH0CdA dSEL 8001 zoeogn | ogesL
5705 1dSTSM 0E9HY czored | ozwsm 0050 4NOTIA 820€D1°£062I
szoX SNAD | sermy | o)) 41STAA SCLID | 0goi'NogsDl 008594
nozsov 0€08L
0TSSOM S0TOIA
0€64d 000ZS1 STTTID ,
0TOSOM 1dOTSM OT/HY 0TZH3 OTINSM 1Y0TdA 0452120521 ¢0ZO8A STESL 0T182d
080511 ST6Yd 002dd SOTTID ,
oTNM - NOTSOV 0ZSD1:NOZS2I 0TE91
OFLHY
- 0994d - mmmuw - - SyesL
80012l 00tSd
STTNGLD 0£/HD 0208.LL NOESDV dseL -
STSE 140ZdA 820e2! 00€52d
OELHS 20€94A 0£€8L
STOSOM 1dSTSM 0ZTHY SCOT¥d | ggnsm | 00STSL JNOZdA
Ydge)! 41STdA
(>4l TTANSM
cLHy NozsOY OTNSM S71T99 8061 0€08L
0TSO STTTYd <2055 L0621 S0TOIA
0TOSOM OTZHY 0€6yd 000TS1 LHOTdA €76T99 04501 €0Z98A
1dOTSM - - - -
oTN L0921
i ST6Yd OTSM i
S00TYd
[elsweuusy | elpiM | uzness) |AojeSung ljose8ul owoNwns [ eJ300Ay | 49318 039S |IYSIgNSUIAI| DIMIA | MiApues Jeds| 127007 M Aojioy|
o o J91ndae| : T : : Jswog

INVOTdV

INVOTdVY

INVOTdV

INVOYdL
INVSEdL

INV0ZdL

INVOTdV

0cd

0Td

T0d

WWW.KZTS.RU



JlononHuTenbHas MHGopMaLms

CpaBHUTeNbHasA Tabnuua CTPYIKKOJIOMOB

£69Y
964y
ZH 64y d
AH reYY A BEGOHO9h BEUIXKE ]|
aH dH3 £64Y AH HS HA
LH OH3 94y Yy XH L8 40 HO [ ]
Ly INNL
(N)HY 89y AN segoHdah
us XY a PAS| MIH TdN
59 19 (N)HY SX SY M | M 1H YaH le}
un nL aH Xd 8UN ¥y HO 98 | ¥n | dH N 43 NN
HY HL | vd4 | 1¥ dN3 Hd 94N 4 dy dn | 18 | Hd dd NO dH | ¥a NY HH
B
yse
1H
19
1d BegoHdah BeMIa|S
ZN3 SH
XIN3 Sd
N3 [Se) LYIN S8
4N Na EVAE] SO 94N NN | 67
Jadipn
MA| MIN IM | 1m MNO3 OM | Wd | AIN SAN-M | MIN | MIN AM | XINM N-M seaoLmMhAoLl
H
LA b}
NN g
dn A 9INS
TN ON3 | 9 q NS-1/4 | ©92-1/4 BegoLoMhAroy]
dA XN3 |[OH | DX 4S-1/4 | S3-1/d 14
9N | INd 2d no3 |9 | M 6N 9N [AN-1/d| HIN N-YL| IAH NO W3 v | W
NAN| ¥ |4d I T 4N3 393 |OX | 0D 9AN | S SN AN VI NN | WO 41 Wd |9¥ | WN
dWN | TN [sd | WL | Dd | DN E! Xs3 |09 | OH |SAd | PIAN | €N EN dN dN H |9y | Wd | INd dd WH| NG |INY | N4 | S2O |INA
ZAN-M
MSY MmnN13 | mn13 Z4-M | Tdd-m AM | M OM Jadi\\ BESOLOUK
M4 | M4 MAY SM  |Mas-1/d| masa dM | 4d | 4N T4-M | ZdN-M | msS MS AM | 4M M DM 1-M
SN3 v
VS n13 4 8
MD | N4 ns3 da 91-1/4 Va4
19 | o4 N3 do | 1S VS 41 14 Beg011h
187 otr 44 X4 NEE] N3 | M | L-dX XAS HS ERCI ENI E] an
4 2¢ | Sd |4SL| x4 EN M-1/4 | NS3 | dX | dX 4N S4IN AS d1 4d NS 4N 1a |44 JA
dd | 44 |d4d | s1 | o4 94 [as1/4 | 353 |49 | dO | SSd | 9SN 4 ZdN d1 AS in | €¥ | 4n 4d | d4d ES 4H | 45 |d4n | W4 [dIAH | DA
A
X4 4-1/4
M4 S4-1/d
M43 OINS Ad BEHMUHUD
d43 393 4-1/d S4 v A
243 143 [£F| MM H4 /4 44 EVNRIET
T0 | 41 | v4 V4 943 v43 | 4D v4d | €4N T44 144 dd Ad 154 EN 4n | 44 [ 1A | 9A
+ 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 ar 0 ar 0 aF 0 (+)sEHEAULMEO| /() BRHENLEIDH
fole3 J|0s498u]| A Pweld A
G ORI | o || EMCHITTS | QIEREAS || R 023§ 1YysignsuIA JLIHIA | djlApues Jeos| 07 | eg oJ40) oSl
aodqurad u sunewdodHu

290X /> mirogedgo
B 1I9HULORLIL]

BeHALU91UHLrouoYf

~

METAJUTIOPEXYLUMN NHCTPYMEHT




ao0d4quad n
J9woM I /3 mirogedgo suhnewdodHn
BUE I9HULDRLL| BeHAUd1UHIouOoY

L6YY
964y
64y d
bEuY S BeaOHdDh BRLIXKE]
dH3 €64y axH ¥S | 40
1H 1S3 9H3 94y ZH 4O | ¢UN
4N
INY
yS (N)HY 8y X[e] BegoHdah
<9 gH Ly H NY
an 14 9Y HS 98 | dNn am 4N 4aH YN
HY 13 1S3 dN3 12:1\Y 9%y INY 4N | T8 | YA | HdIN MY | ¥H | 43 INY INA
1S
NH
AL BegoHdah BeNIS|S
NnA3 nA S8
A EIAE| S AN | 67 W
Jadipn ,_\lu
MW m Mno3 THN-M | IN-M M| Xm vesoLMhAIOL S,
W3 Wl | =
1N W
o NN ON3 =
10 dIN no3 HYN 14 BegoLnhArol|
14 AId TN 393 HN INEW AN |4V | INd
NA| NN | 4d 1N EN dn3a NS Sy | WN | INO EIR N3 | INa (9P IS €dA
dN| YA | Sd | INS | Od 2d (IA'E] X33 SINd | VIAN SN SN N NN H |97 | NN | AN dd INH | I3 [INY | AN | S2O | SH [ <i4!
J1adi\\ BESOLOIUK
M4 | M4 1M | SM  [Mmas-1/d] mn13 T4-M M OM
VS
14 214
M5 SN3 A Ly
NL | 49 ns3a 74N 11 EL\ 14 Beg01oUnK
1474 [44 SL | 44 N43 €4IN ER] 4N 43 |IA4
[4 in SS|INS | Xd ok M-/ no ¢dN ¢dN NS HS in NS 4N 43 4d EE]
dd EE| 4d | SS | S4 X4 as-1/4 Nns3 [OW | DN | SSd T4 T4N ANl N1 in | €v | AN 4N | 4d 4S 4H 4S |d4N | INd | dIAIH |2dA
A v
X4
S| BEHMWHU D
043 [£F) M 1/ EE|
41 | v4 V3 g43 393 4d | AN T44 T44 (AE] 147 EN 4N | 44 EN
+ 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 ar 0 ar 0 aF 0 (+)sEHEAULMEO| /() BRHENLEIDH
AoleS J|os4a8u| A pweld |
G ORI | o || EMCHITTS | QIEREAS || R 023§ 1YysignsuIA JLIHIA | djlApues Jeos| 07 | eg oJ40) oSl




CpaBHUTeNbHasA Tabnuua CTPYIKKOJIOMOB

BegoHdah
4N 4N
HY wn sv 71 NN ‘BeaoHdah BeHIBY
v Bea01onhArol]
v HV | €V [ZIAd v YA St | v N dd H1 IV | AN | ¥V
OVN IS [F{c:[eN o171
[4 v iE] A v YA v N 4N H1 v | 44 AV | VH | =1
s | s BegOHADh BRUIXKE|
1H €64y VI 40 | 4O
BegoHdah
VIN°
VI I 894 9 98 | dNn M 4N VIN'| VN Y
HY HO 1Y YIN° ad Y 4N | I8 | WX )] NS YH | ¥a INY VIN™ o]
ZN3 29
BIAE] VN S8 BegoHddh BeNIS| S
EIAE| 24 LAN AN | 67
Jadipn
MIN| MIN 1M | 1M MN5S3 IM | XMW N-M vegoLmpAvoL)
. BegoLunhArol
9N Wl VI Ly | INY
NN SIN HO Z93 SN AN | ND 4N 14 Y 4o
dN | TN ND | LW NN3 XNn3 J |SIAd| SIAN SN N VI AN H |97 | N A)] NS INH| Id [INY | IN [ S2D | JA
CAN-M
74-M Jadip\ BESOLIUK
M4 | M4 SM  |Mas-1/4 T4-M 4M OM
14
M-1/4
as-1/4
A LY BESOLOUK
1174 X4 14
4 [44 IND M4 VA REN YIN 4H EE] Sed
dd EE| 4 g43 SSd AN n N | ev | D Eb NS EN 4S |4N | 44 |dIAH |INA
+ 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 + 0 ar 0 ar 0 aF 0 (+)seHanLneo||/(0)BRHEMLRIBH
elpim  |AojeSuny llos158u| owojwng BJ220AY 1911\ 029§ 1ysiqnsinl JIHIN JIApues Jeos| 12-207 Lol Aojioy OSlI
o 293n8ae) : T : : Jawuoq
aodqurad u sunewdodHu

290X /> mirogedgo

BU I9HULORLIL |

BeHALU91UHLrouoYf

~

METAJUTIOPEXYLUMN NHCTPYMEHT




JlononHuTenbHas MHGopMaLms

g0dquad u
290X U/ mirogedgo
BT I9HULORLIL]

sunewdodpHu
BeHAUd1UHIouOoY

(0]
4N
Y BeaoHdo R
aH o YIAS YN YN
un 1Y 1S3 74N SY un NS MAYIN NY AIA
NIN3 21 HIAIS mmmOIQwrwmz._w:
JN3I 4N AN | 67 NS
1M
1A
na 8y BeaoLdnhArol|
dON’ 1M | dN 933 Ly | N4
dIAIN’ 1N TN dn3a YIAIS 41 N3 | 9P IS
NN SIN VS | 2d EL X33 SINd | PIAN TN SIN H | &¥ NS dd N3 | WN [INY | NN [dIAH |€dA
VS 8Y
14
MD | SM
49 X Lo BEeg0L1o0URK
EE| EN 14
114 X4 54 N dd (AE]
4 an 94 v3 A ns3 SSd S1 EBN 41 4N 4N 44 | N4 ¢dA
dd Sd Sd| VS | W4 vd X4 433 v4d | VdN T4N E] E] an EN 4d EN 43 43 4N | 44 | TdA |TdA| 2
1F 0 aF 0 aF 0 aF 0 1F 0 + 0 0 1F 0 aF 0 aF 0 aF 0 + 0 + 0 + 0 (+)sEHEAULMEO| /() BRHENLEIDH
Kores J|0s498u]| A 1Pweld A
elpIMm ojesun] Jengoe) owojwns BJ320A} 133N 023 Iysignsyiin JLHN JlApues Jeos| 12-207 Jswioq O[40) oSl

WWW.KZTS.RU









Pepakuusa 3.19

OTtaen npoaax:

Ten.: 8 (343-57) 98-136
8 (343-57) 98-077
8 (343-57) 98-196
8 (343-57) 98-141
8 (343-57) 98-224

dakc: 8 (343-57) 98-290
e-mail: psk@kzts.ru

WWW.KZTS.RU

AKLMOHepHOe 06LWEeCTBO «KMpOBrpaAckuii 3aBoj TBEPALIX CMIaBOB»
624140, Poccnsa, Ceepanosckas 061., r. Kuposrpag, yn. Ceepanosa, 26a



	1-Tochenie-part-1_kriv
	2-Tochenie-part-2_kriv
	3-Frezerovanie_kriv
	4-GD_plastini_kriv

