Ningbo Sandhog Precision Tools Manufacturing Co., Ltd.
Ningbo Sanhan Alloy Material Co., Ltd.

Add: Room 1-1, No. 324, Ningchuan Road, Jiangdong District,
Ningbo City, Zhejiang 315040 China.

Tel: 00B6-574-B7370415

Fax: 00B6-574-B7370421

E-mail: postmaster@sandhogtools.com.cn
http://www.sandhogtoels.com



INDEX Milling Tooling

M I I I I n g TOOI I n g 1 Step 1 ¢ 5Select Application
>

Shaulder Milling
(End Milling)

.

Copy Millin g Ceramic Milling Thread Milling

Step 2@ Select Workpiece Material

® first choice Material
IS0 Description 5 altermate choice  Group

=EIN =20 Carbon steels
Stesl =R Alloy steels and tool steels

SR Ferritic, martensitic, and PH stainless steels

M1.M2  Austenitic stainless steels

¥ Stainless Steel ; i
M3 Duplex stainless steels{fermticand austenitic mixture )

Grey, ductile, CGl, and malleable castirons >80 KS|
Ductile, CGI and malleable cast irons =80 KSI
Mon-Ferrols : Aluminium alloys <12.2%S1

Material 5 Aluminium alloys >12.2%Si

Cast Iro n

it Cutting Edge type

Iron- and cobalt-based heat-resistant alloys

High-Temp Alloy s Mickel-based heat-resistant alloys
Double-side Twelve Cutting Edge type > 48-50 | Alpha-Beta titanium alioys
Hardened Material Hardened steels and irons
51-53 : .
: Step 3 #Select a Maximum Axial Depth of Cut (Ap)
54-58
59-62
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Milling Tooling

Milling Tooling

TP90-2040-04T 40 16.0 40 4 8.4 5.5 a A
TPa0.2050-04T 50 230 40 4 10.4 6.3 9 A
TP80.3050.047 &0 22.0 50 4 10.4 5.3 14 A
TP20.3063-04T 83 22.0 50 4 10.4 5.3 14 A
TP90.3080-05T a0 27.0 50 5 124 7 14 A
TP80.3100-067 100 32,0 50 6 144 14 8
TP80.4063.037 53 22.0 50 3 10.4 6.3 T A
TPa0-4080-04T 80 27.0 50 4 12.4 7 18 A
TES0 -4100-05T 100 32.0 B3 5 14.4 B 18 B
TP80-4125-06T 125 an.0 53 6 16.4 9 18 B
TEoo-4160-071 el 40.0 Ga T 154 9 14 =]
TP90-4200. 08T 200 50.0 53 B 25.7 14 18 c

TE80-2040.04T

TR30-2060-04T

AMB-2

ADB-33

FPCICT 163
TPETre03
TPOT2204

T-105

TP90-2016-100.C16 | 18 | 16 | 100 | 45 | o . >
TPS0.2020:100:C20 | 20 | 20 | 100 | 45 | @ 2 e b Do 1o
TPG0-3030.100-C20 | 30 | 20 | 100 | 45 | 14 2
TP9D-3035-100-C20 | 35 | 20 | 100 | 45 | 14 2
TPS0.-3035.150.C20 | 35 | 20 | 150 | 45 | 1 2
TP90-3035-200.C20 | a5 | 20 | 200 | 45 | 14 2
1P90.3035.150.C25 | 35 | 25 | 150 | 45 | 14 2
TP90.3035.200-C25 | 35 | 25 | 200 | 45 | 14 2
TP9O-3035-110-C32 | 35 | 32 | 110 | 45 | 14 2
TP90.3035.150.C32 | 35 | 32 | 150 | 45 | 14 2
TPOO0.3035:200.C32 = 85 | 32 | 200 | 45 | 1 2
TPa0:3040-11 04220 40 20 110 45 4 a
TP90-3040-150-C20 | 40 | 20 | 150 45 | 14 3 a _
: TPCE C1803 AMS-4 ACB-45 I-158
TPG0-3040110-C25 | 40 | 25 | 110 | 45 | 14 3
TPY0-3040:150-C25 | 40 | 25 | 150 | 45 | t& 3
TP90.3040.200-C25 | 40 | 25 | 200 | 45 | 14 3
TP90.3040.115.C32 40 a8 1186 45 14 3
TP90.3040.150.C82 | 40 | 32 | 160 | 456 | 1 3
TP90-3040-200.C37 an 32 200 45 1 3
TPOD-3050.110-C20 | 50 | 20 | Mo | 45 | 14 3
TPOD-3050-150.C20 | S0 | 20 | 150 | 45 | 1 3
TP90-3050-110-C26 | 50 | 25 | 110 | 45 | 14 a
TP90.3050.150-C25 | 50 | 25 | 150 | 45 | 14 3
TPG0-3050-200-C25 | 50 | 25 | 200 | 45 | 14 3
TP90-4050-115-C32 | 50 32 | 15 | 42 | 20 3
TP90-4050:150-C32 | 50 | 32 | 150 | 42 | 20 3
TPO0-4050.200-C32 | 50 | 32 | %00 4z | 20 3
TP90-4063:150:C20 | 63 | 20 | 150 | 42 | 20 s TPC C2204 AMS.5 AOB-5S T.208
TPO0-4063-150-C25 | 63 | 25 | 150 | 42 | 20 .
TP80-4063.150.C32. | 63 | 32 | 150 | 42 | 20 "
TPO0-4063.200-C32 | 82 | 32 | 200 42 | 20 ”

TP30.3050.04T
TP30-3053-04T

TRS0-30BO-OST
TRS0-3100-06T
TPg0-4063.037

TROD.40B0-04T
TP90-4100.05T
TP30.4125.06T

01

TPGD-MEQ-‘U?T
TR20-4200-08T

AMS 4

AMS.5

ADB-43

ADB-55

T-153

T-2085

0

rd




Milling Tooling

—
T
L

ot

B
e g
[ _owie
2 @d
B, “a kL]
1 T "l‘
h" s L : o Iﬂ
Ll .
Lt
an 20
Fig2 Fig3

LM80TP-4080-05T 80 79 57 57 12.4 7 22 50 | 180 5 13 ;
LMSOTP-4100.06T | 100 | 99 67 57 " g 28 50 | 180 6 18 2
LMoOTP-4125.08T | 125 124 a7 87 16.4 g 30 63 | 180 5 35 2
LMOaTP.4160-10T | 160 | 158 | 107 | 107 | 164 9 30 63 | 180 | 10 5.6 2
LMgOTP.4200.12T | 200 198 130 | 130 | 25.7 14 38 63 16.0 12 8.1 3
LMSOTP-4250.16T | 250 | @48 | 180 | 180 | 257 14 a8 g1 | 180 16 133 3
LMaOTP.4315.207 315 | 313 | 240 | 240 | 254 14 38 63 | 180 | 20 214 4

LMIOTP-4082 05T

LM20TRP-4100-06T
LMAOTP.-4126.08T
LMIoTP-4160-10T
LMSOTP-420012T

o

LMSOTP-4250-16T
LMIOTP-4315.-20T

3

TR Tazoa

LTP22A1 /L1

LTP22A/L

Wo4R/L

CHADBITF

DHACB2IF

LTXOE14

L-4.0T

Insert Information

TPGM110304

TRGN1 10308

TPGRE1 102304
TPCR! 10308

TEMNT 10304

TEMNT 10308
TPMA110304

TPMRT 10308
TPLINT 10304
TRUMNI 12308

TPGNIEO304
TPGN1 0308
TRGR1 60304

TRGRI 60308
TPMMNIE0304
TEMMIGO308

FPMB1G0304
IPMBR1 60308

TPUNI60304
TPUN1B030B
TPKN16803PORA

TEKNIE03PDTR
TPAN1803IPDSA
TPGNZ20404

TPGNZZD408

ITPGR220404
TRPGRZ20408

TPMMNZ20404

TPMMNZ20408
TPMBR220404
TPMRZ20408

TRPUNZ20404

TPUNZZ0408.
TREN2204PDR

TPKN2204P0TR
TPXMNZZ04F0SR

10 | 6.35 318 | 0.4
9 | 6.35 3.18 | 08
10 §.35 3.1B 0.4
9 | 6,35 | 318 | 0B
10 | 6.35 318 | 0.4
9 | 635 la18| 08
0 .35 . 3.18 0.4
6.35 318 | o8
| 6:35 318 | 04
| 635 L aais | o8
9.525 318 | 0.4
9.525 XY
9.525 | 318 | 04
9,525 .18 Q.8
9.525 a8 | 04
|9.525 ' 318 | o8
a.525 3.8 | 0.4
la.525 Cate | os
9,525 318 | 0.4
‘o825 | - Cate | o8
9525 12 0.7 418
4528 152 07 3.18
9525 10 | ta sa8| -
12,7 | 476 | 04
12.7 476 | 0B
12,7 476 | 0.8
127 | " 476 | 08
12,7 | | 476 | 04
12,7 476 | 0.8
2.7 | . . | 478 | 04
12,7 | - | aze| 08
12,7 | - . | 276 | 04
12,7 475 | 0.8
2.t | 14 | 07 | G|
127 | v | 0.7 | 476
2.7 | o | 4isi | 478
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Insert Information

Milling Tooling

LhA45F P 4080 -04T B 1032 &0 27 12.4 T 22 B hb i 1.7 |
Ma5FP-4100.05T 100 122 #0 a2 14.4 # 28 &0 55 5 25 2
Chise D09 ' £ LMTSF P-4080.05T a0 B 57 27 12.4 7 22 50 9.0 5 1.4 1
|_M4BFP.4125:067 125 145 100 40 16.4 9 an 63 55 8 4.4 g
— LM75FE-4100:06T 100 107 &7 32 144 B 28 5D 9.0 & 2.1 2
4EFP-4180-08T 160 181 130 40 6.4 a0 a : a i 4 - :
LMaSERAIe00d 2 g 22 LNTEFP.4125.08T 128 {32 By 40 164 8 an B2 a0 E iE g
M4EF P-4200-107 200 220 130 &0 25.7 14 28 62 55 10 .4 3
- S . LM7BER-4160-10T 160 166 107 40 164 g a0 83 9.0 10 57 2
AGF P4 18T H T 14 B, 1 1o
S nitin i = i o ik ol = g g s 2 : LM7SER 4200127 200 206 130 50 58,7 14 a8 B3 80 12 B 3
LMaSFP. 4315157 315 335 240 80 25 4 14 38 a3 5 15 251 a T
= - = : LM75FP.4250-16T 250 256 180 | s0 25.7 14 38 63 9.0 16 13.5 3
LAA4EFF.5080.04T 1 o T 124 i 7.5 P 1.7 1
i He g g : £ 20 LIATEFE. 431 5.20T 315 221 240 G0 254 14 3 53 8.0 20 21.1 4
LM&EF P.5100.081 100 |9 B0 32 14,4 g 28 50 7.5 5 2.8 2
: - LMTEFP.5080.08T 20 o1 57 27 12,4 7 29 50 120 5 1.5 1
4 {125, 14 10 4 - 9 ; 1.5 L4 —
L i A A ks o L 5 ot i i 8 E £ LIM75FB-5100-06T 100 110 &7 33 144 & 28 50 o0 & 1 2
LAA4EF P.6160.08T 160 181 126 40 i5.4 9 ap 63 1.5 8 6.1 2
: 2 = LMTEFFP.5125.08T 185 134 BY A0 16.4 9 aq 63 2.0 a i9 2
LM4BFP-5200.10T 200 220 130 60 28.7 14 38 63 7.5 10 B4 3
LMTBFE-5160-10T 160 k] oy 40 16.4 & 30 ] t2.0 19 8.7 ?
LIM45FP-5250.121 250 270 186 B0 257 14 a8 53 7.5 12 157 3 - -
LMT5FP.5200.12T 200 203 130 ) 257 14 38 53 12.0 12 5.4 3
LM&45SFE.5315.15T as 338 240 80 357 14 am 63 7.5 15 5.1 4 A
LMT5F P-5250-167 250 259 180 &0 25.7 14 3s 63 12.0 18 13.6 3
LMTSF Pisa1 5.20T a1s 324 240 5O 257 14 a8 63 2.0 20 216 4

LM45FP-4 SEK 1203 LSET2A/L L-2.oT7
WoTE/L DHADERIF LTXo514 f———2
LI4EFP-5 SEKTI1504 LSE1SR/L L-4.07

LM7TEFP-4080--4100 LEPI2RI/LN DHADBTTE
SPKTIz08 B
LMPTEFP 4125 ~4315 LSP12R/L Wo4R/L LTHos 14 L-4,0T
SEKN1203AFTN 27 | 3.8 18 LM75FP-5 SPKM1504 LSP1SR/L BT
SEKNT203AFFN 127 | 348 1.8
SEKMN1 203AFN @ o [ ] L] 12:7 318 1.8
SEKNI203AFTN L] & 127 | 318 1.8
SEKA 203AFN @ @ 12,7 318 V.8
SEKNI BO4AFN @ @ L ] 15875 | a.7s 1.6
SEKNTB04AFTN [ ] 18878 | 478 1.6
SERA1S0AAFN 15876 | 4.76 1.6

05 06



Insert Information Milling Tooling

———F g o
A
B I |
Fig! Fig2
SPKN I 203EDR 2.7 2.7 318 1 FMBO4R T 2001 RO40B1 20120 a 120
SPKN1203EDL | ' ' ' ' 127 | 127 | 318 | 1 14 311 FMADARA.14 D01 RO40B12L120 14 | 10 | 12 | a0 | 120 ] 1 40 | 03 1
SPKN1203EDER 12.7 127 | 318 | 0.8 183 3N FMACAR 1 6D02R040B16L 20 . 16 a L] 40 . 120 . 2 4.0 . 0.4 1
SPKMN1203EDEL 7 | ey | 348 | o8 1.63 311 . FMRAG4R. 1 ED02ZR040B16L1E0 . 14 3] 16 40 . 160 . 2 4.0 . 0.4 1
SPEMN1203EDTR 12,7 ' 2.7 ' 3_13' 0.8 183 31 FMARARTED0ZR04CBISL200 16 g 16 0 200 2 40 5 i
SPKN1203EDTL 12.7 | 127 | 318 | o8 | 168 311.FMRO4R 18002R065W16L125 | 16 | 8 | 16 | e5 | 125 | 2 | 40 | 03| 2 T —
SPKR1203EDA 127 | 127 | 318 1 1.4 311 . FMRO4R.18D02R0OBOWI6L1ED 16 8 16 2e] 150 2 4.0 0.4 2 RPMTOBTZMO
SPKA1203EDL 177 | 2% | 348 { 1.4 31 . FMBO4R. 162 02R0S0WI1BLE200 16 B 18 a0 200 | 2 40 | Q5 2
SPKN1E04EDR . L ] . @ & . & . [ ] 15876 15875 476 1 1.4 an FMH:MH.EGDDEHUSDEEGI_!ED | 20 12 20 50 | 160 2 4.0 a.5 1
SPKN1S04EDL | ' ' ' 168756 156875 476 | 1 14 311 FMRO4A.20D02F050B20L200 | 20 | 12 | 20 | s0 | 200 | 2 | 40 | 06 :
SPKMN1804EDER 15_5?5.15_3?5. 4.76 . oA 1:63 3‘I|.FMRD‘IF!.}:!;:IDEI?HGE.&.WEQU25 20 12 20 &b 125 . 2 4.1 . l.'J.-i. 2
SPKNT504EDEL 15875 15875 476 048 | 183 311 FMRO4R.20D02R0B0W I 0L 50 20 e 20 80 150 | 2 40 | 05 2
SPEN1SDAEDTR 15.875 15875 476 0.8 | 1.63 311 FMRO4R.20D02R080W20L200 | 20 iz 20 a0 200 | 2 40 | 0.6 2
SPKNI1504EDTL | 15_3',!5.15_315' 496 . 0.8 1.63 311 FMROEA.Z0D02A0E0B20L160 20 to 20 B 160 2 5.0 0.5 i
SPKA1S04EDR ' ' ' : p— \E.B7E 15675 4.76 @ 1 b 311 FMROEA.20D02R0508200200 | 20 | 10 | 20 | 50 | 200 2 50 | 06 1
SPKA1S04EDL 15,875 15,875 478 1 1.4 311 FMROSA.20D02R035W20L115 | 20 1@ bel 35 s | 2 50 | 0.4 2
o ' ' ' ' ' ' ' 311.FMROSR.20002R060W20L 150 20 | 16 | =0 80 | 150 2 50 | 05 2
211 . FMROSH.21 DO2A0E0B20L160 . 21 1 20 o0 160 . 2 5.0 . 0.4 1
311 FMAGER. 21 D028050820L200 . 21 11 20 50 200 . 2 5.0 . 0.6 i
311 . FMRBOSR. 21D02R035W20L115 25 1 20 35 115 2 5.0 0.4 2
311 . FMROER. 25D02R050B25L 160 . 25 15 25 50 160 . 2 5.0 . 0.6 i
211 FMA0SA 25002A050825L200 | 25 | 15 | 25 | 50 | 200 | 2 | S0 | 07 |
311 FMR0ER. 25 D02ZR0TEB2SL250 25 1B 25 758 250 2 5.0 1.0 1 APARFLTOMG
311, . FMACSR. 25002R0UEEW2EL 125 . 25 . T& 25 £5 . 125 . ? 5.0 . 0.5 2 REMTTOT G
311 FMROSR. 25002 RO SOV 251200 . 25 . 15 25 50 . 200 . 2 5.0 . 0.7 2
311 . FMBOSR. 25002871 1OW2EL 250 25 16 22 110 250 2 5.0 1.0 2
311 FMR0ER. 26 D02R0TOB25L200 . 26 . 18 25 70 . 200 . 2 5.0 . 0.7 1
311,FMAOSR.26D0ZR100B25L250 | 26 | 16 | 25 | 100 | 250 | 2 | 50 | 07 | 1
311 FMBOSR.I0DOZROAOB2ELI 20D a0 20 25 an 120 2 5.0 1.0 1
311 FMB0SR. ANDOSROSRZELIG0 30 20 25 50 160 2 50 1.0 1
311 FMBOSR.30DOZROSIB2EL200 . 30 . 20 25 50 . 200 2 50 . 3 1
311, FMA0SA.30D02R0B0B25L250 | 30 | 20 | 25 | 60 | 250 | 2 | 50 | 1.4 | 4
31 1. FMRBROSR. 30D0OZROBOE2ELA00 ag 20 23 a0 300 2 50 1.6 1
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Milling Tooling

Figt

311.FMROSR.32003R050B32L160 32 | 22 | az | 50 | té0 | 3 | 50 | 1z :
311, FMADSRA. 32003R050B32L 200 32 | 22 | a3 | 50 [ 200 3 | 50| 13 1
311, FMROSR,320D03A060B32L250 | 32 | 22 | 32 | 60 250 | 3 | 5O | 14 | 1
311,.FMANGR, 32DozA0E0B32L300 32 22 | a2 | e 300 3 50 1.8 1
311 FMROSA.32D03R040Wa2L126 | 32 | 22 | 32 | 40 125 | 3 | 50 | 10| =2
311, FMAOSR, 35002A050B32L 160 65 | 25 | a2 | so | teD!| @ | 5o | 1a y
311, FMADSR. 35003R050B32L200 35 | 25 | 32 | s0 | 200 | 3 | 58| 13| 1
311, FMAOSRA, 35003 A060BA2L250 35:| 25 | 32 | 60 | 20| '3 | 50| s i
311, FMRAOSR. 35003R060B32L300 35 | 25 | 32 | 0 | 300 | 3 | 8O0 | 18| 1
311 FMBEOSR. 35003R060B32L350 55 | 25 | 32 | eo |50 | & | s0.| s g
311, FMAOSR. 35003R060E22L 400 a5 | 25 | 32 | e0 | 400 | 2 | 50 | 240 1
311.FMAOSR. 40004 ROS0BI2L160 40 | 30 | 32 | s0o | 180 | 4 | 50 | 14 1
311, FMAGSR. 40004 RO50R32L 200 40 | 30 | 32 | s0 | 200 | 4 | 58 | 15| 1
311.FMROSR. 40004 R060B221.250 40 | 30 | a2z | e0 | 250 | 4 | s0 | 16 .
311,FMADSRA, 40D04F060E32L300 40 | ap | 32 | 60 | 300 4 | 50 | 18|
311 FMBOSE.400043080532L350 40 | 30 | 32 | 60 | a3s0 | <& | B0 | 18 i
311 FMROSA. 40004 R0G0E 32 L400 40 | 30 32 | 60 400 @ 4 50 | 20 !
311.FMROSR.40004R040W3EL12E 40 20 az 40 125 | 4 5.0 1.3 2
311 FMBOSR.32D02A0S0B32L 160 a2 | 20 |32 | s |1 | 2 | 60 | 1.0

311.FMROGR.32002R080B32L 200 a2 |20 | 22 | 8 |20 | 2 | &0 [ 11 1
311.FMRC6R. 32002R100832L250 32 | 20 | 32 |[100 |20 | 2 | &0 | t3 | 1
311 FMROSR. 22002 R100832L.300 a2 | 20 | 32 [100 | 300 | 2 |60 | 1& | 1
311,FMROGR.32D02R040W32L125 | 32 | 20 | 32 | 40 125 | 2 | 60 | 08 | 2
311 FMROSR. 32002 R0T0B 321200 as |21 | 32 | 70 | 200 | 2 | &0 | 1. !
311.FHHDER 23D0ZRIS0EIZLA00 33 21 | 32 | 150 ann # 6.0 1.7 }
311.FMROGR.23D02A040W32L125 | 33 | 21 | a2 | 40 |28 | 2 | 6o | os | 2
311 FMA0SR.35D03R050B32L 160 35, | 23 | 32 | s0 |60 | 3 | &0 | 1 ;
311 FMACSR.35D03R050B32L 200 35 |23 | 22 | s |20 | 3 |60 | 33| 1
311.FMROSR. 35003 A060B32L250 35 | 23 | 22 | 60 | 280 3 | 6O | 1.5 | 1
311 FMROGR. 35003 R060B32L300 35 | 23 | 32 | e0 |s0c| 3 | &0 | 18] 1
311.FMACERA.35003R060832L.350 35 |23 | a2 |s0 | 3m0 | 3 | s0 | 20 i
311.FMRAOSR . 40D03R050B3ZL1 60 a0 |28 | 32 |50 |4e0 | 3 |80 | 18| 1

REMWIOTEMOD
RPMT1OTIMO

RPMWI 204MO

RPMTI204M0

Milling Tooling

311 FMRAOGA 40D03R0B0B32L200 a | 28 | az 5O | 200 3 60 | 20 1
311 FMADER 40003 R060Ba21250 40 | 28 | 32 | s0 | 250 | 3 6 | 22| o
311 FMRADER 40003R0s0BazL300 & | 28 | a2 60 | 300 3 60 | 2.4 1
311, FMRAOSA. 40D03R04OWS2L125 | 40 | 28 | 32 | 40 | 125 | 3 | &0 | 13 2 s
311 FMAOBR.B0D04RO50832L250 50 38 | az 50 | 250 4 60 | 26 | 1 BEMT1204M
311 . FMAB06R 50004 ROB0B3ZLI0D 50 ae az S0 oo 4 6.0 az 1
311, FMADGA. 80004 ROBOW 421125 50 | 38 | 42 50 | 125 4 60 | 20 2
311 FMROBR 40D02R070832L.200 40 | 4 Az 70 | 200 | 2 B0 ve | o
311 FMAGER 400D02R1 508321300 40 24 az 150 300 2 B0 20 1
311.FMRCER. 40D02R040W 321125 40 | 24 3z a0 | 125 | 2 B.0 4 | 2
311 FMAOBR, 50003 R050B 320250 50 | 34 | =32 50 50 3 B0 1B 1
311 FMA0SR. 50003 ROS0B 321300 50 | 34 | az 50 503 3 80 | 20 | RAPMW 1508M0
311 FMROBR. S0D03R0E0W 2L 150 50 | 34 | 42 50 50 2 B0 T RPMT 1 506M O
311.FMA0SA, 63004 Ros0B 421250 63 | 47 | a4z 50 50 4 | Bao 1.8 1
311 FMRA0OSR, 63004 ROSDB 421300 B3 | 47 4z 50 501 4 80 | 20 1
31 1. FMRCBER.62D04R0S0W42L150 B3 | A7 42 | B0 50 4 B0 1.6 | 2

09

31 .FMBo4R M2.5%6
311.FMBOSR M358
311 FMBRGER hia0* 10
3N.FMAQER ME50"13

r-25
T-165
T-188
T-205

1

o




Technical Information for FMR

11

Finishing: ae up to 25% of cutting
diameter Dc

Roughing: ae up to 20-100% of
cutting diameter Dc

Formula:
apmax = C1,/2
L min=ap/TAN{a)

Cutting speed RPM
_ axDxn ; _ vex1000 .
Vo= 000 {m,/ min) nxD (Min")
= Fead{peviooiy FRed{per i)

- wf
fz= o (mm/t)

vf=fzxnxz(mm/min)

Technical Information for FMR

Chip remaval rate

‘Required machine power

Q=SB i

B xkc
Pkw = aoxi0ax s (k)
Phow
Php= 075 (hp)

ve = Cutting speedim/min) 1H - Horsepower requirement(Hp)
n = Aevelution per a minutelmin }1Q = Chip remaval amount(ema/min)

1
G = Cutting diameter{mm} 1 ap = Depth of cut{imm )

vt = Fead per o minute(mm /min] =n-_w_— Width of cutimm]
fz = Feed pertoothimm/t) E Ke = Speaific culling resistance(M Fal
z = Number of tasth ! 1 = Machanical effizienay (%)

Pz = Power rﬁ;qmr\.vrhnnt (kW) :

Profiling {copyirg)

Ramping

Helcal interpalation

Sletting in sold
material

Plurging Facing Conftouring

12




Milling Tooling Milling Tooling

312.FMROSA.04CADZRSMOB | 40 | 16 | 30 | 36 | B4 56 | 18 | 40 | 9 14 | 3 | B0 02 | 1 312 FMROGR.0S0A04RSMOB| 50 | 22 | 38 | 42 | 104 | 63 | 20 | 50 | 11 | 18 | 4 | 80 | 04 | 1
312 FMAOSF.040A04RSMONM | 40 | 18 | 30 | 36 | 84 | 58 | 18 | 40 g 14 4 | 50 | o2 | 1 312 FMAOGR.083A0SASMOB| 63 | 22 | 51 | 40 | 104 | 83 | 20 | S0 | 11 | 18 | 5 | 80 | 08 | 1
31 2. FMADSR.0G0AD4RSMOR 50 | 22 | 40 42 104 63 20 | 4D THE. 50 03 1 312 FMROGR.O80AOGRSMOB 80 | 27 | 68 | 57 | 124 7.0 22 50 | 14 | 20 6 80 1.0 1
312 FMAOSR.050A05HSMOM | 50 | 22 | 40 | 42 (104 | a3 | 20 | 40 | 11 | w.es8| 5 | 50 | o3 | 1 312 FMACGR.100B06ASMOB | 100 | 32 | 88 | 67 | 144 B0 | 28 50 | 18 | 26 | & | 80 | 15 | 2
31 2.FMADSR.0B3A0ERSMOB | 63 | 22 | 83 | 49 104 63 20 | 50 | m 1885 5 50 06 | 1 312 FMAOGA.100BOTASMOB 100 | 32 | 88 | 67 | 144 80 28 50 18 | 28 | 7 | 60 15 2
312.FMAOSA.063AD6ASMOM | 83 | 22 | 53 | 49 | 104 | o3 | 20 | 50 | 11 | 1685 & | 50 | 06 | 1 312 FMAOGR.125B07ASMOB | 125 | 40 | 113 | 87 | 164 | 9.0 | 29 | 63 | 22 | a2 T | &0.| = 2
312 FMACSA.0BOADGRSMOB 80 | 27 | 0 | 57 124 7.0 | 22 | 50 14 | 19 | @ 50 1.1 1 312.FMROGR. 125B08ASMOM 125 | 40 | 113 | B7 | 164 90 | 29 | 83 | 28 | 32 & | 60 | 30| 2
312.FMACSA.0B0A07ASMOM | B0 | 27 | 70 | s7 | 124 | 70 | 22 | so | 14 | 19 | 7 | s0 | 14 : 312 FMROGF.160COSASMOB | 180 | 40 | 148 | 107 | 164 | 9.0 | 35 | 62 5 78 | & | 60 | 38 | 2
312 FMBOSR.100B07TRSMOB | 100 | 32 | o0 | &7 | 144 80 | 28 | s0 | 18 | 26 7 | 50 21 2 312 FMACBR.OSOAOZASMOE B0 | 22 | 234 | 42 | 104 63 | 20 50 | 11 | 165| 4 | 80 | 04 1
312.FMBOSR, 100BOSRSMONM | 100 | 32 | 00 | 67 144 | 80 | 28 | 50 | 18 | 26 @& | &0 | 21 2 312 FMAOBR.0G3A04RSMOB | 63 | 22 | 47 | 49 | 104 | 63 | 20 | 50 | 11 18 | 4 | 80 | o0& | 1
312 FMAOSA,125B08RSMOB | 125 | 40 | 115 | 87 (164 90 | 29 | 63 | 22 32 | 8 50 22| @2 312, FMRCER.063A05RSMOM| 63 | 22 | 47 | 48 | 104 | 63 | 20 | 50 | 11 | 18 | § | 80 08
312, EMROSR.160C10RSMOB | 180 | 40 | 150 | 107 | 184 | 90 | 35 | 6a : 78 | 10 | 50 | 42 | 3 312 FIMACBR.0B0A0SRSMOB | BO | 27 | B4 | 57 | 124 | 7.0 | 23 | 50 | 14 | 20 5 | 8o | o8 | 3
312 EMROBA.CEOAUERSMOM  BO | 27 | 64 | 57 | 124 70 | 23 50 | 14 | 20 & | 80 | 69 | 1
312 FMROBRD0BOGRSMOB | 100 | 32 | 84 | 67 | 144 | so | 25 | s0 | 18 | 26 | & | 80 | 1.4 | 2
312, FMAOBR.100BOTASMOM 100 | 32 | &4 | &7 | 144  BO 25 50 | 18 | 28 ¥ | B0 | 14| 2
312 FMROBR.126B07TASMOB | 125 | 40 | 109 | 87 | 164 | 90 | 20 | 63 | 22 | 3z 7 | 8o | 30| 2
3:2_FMHUBH;25893HSMDM' 125 | 40 | 109 87 164 90 29 63 | 22 | 32 8 | 80 30 2
312 FMAOBA, |60COBASMOR | 160 | 40 | 144 | 107 | 16.4 | 9.0 | a5 | &3 : 78 | 8 | 80| 44 | B

RAPMWIOTAMO " T .
31 2. FMBOBR REMT1OT3MO M3 .B*8 155
S RPMW I 204MO W e e
MEZFMBOSH BPMTH-'!MMO Mg, 0*10 T-155 ) Y
RPMW 1 806MO = e
317 FMEOER REMTI 606 MO M5.0*13 T-20%



Technical Information for FMR Milling Tooling

The round cutter range with round inaerts are designed for rough
machining of hard steel and cast ironsfor use with moulds and press
toolsas a whole, therefore, the cutters are particularly suitable for
modern CNC machines making complex shapes by continuous
interpolation in 3axie. Tha robustness of these cutters, together with
tough cutting edge ensure safe operation in rough machining of moulds
and dies. The cutting depth may be as much as 6.80r 10 mm, i.e. the
valuaof tha insert radius (1 /2d), Single-pececutterswith diamaters
from 16 to 125men can be used farfasing, slotting or pocketing, Cutters
with diameters from 160 to 315mmin the cartridge version are only
recommended for aurfacing,

e B3 W S N T -~ D0

1 0% 03 af 03 f,
Cutting depth ae!  Toth feed {2

— N

. : o o i
R6E RB R10 - T
19 = A2 ‘ Ay 313, FMAC4R.12D01A02BMOE | 12 a 130 | 11.0 | 28 85 | MO8 | 4.0 1 0.03
12" = = ’ o T __.-:_ A s 313 . FMA04AR 1 6D02RO30MOE 18 B 145 3.0 30 8.5 MDB 4.0 2 0.04 RPEMTOET2MD
9 - - " 313. FMRA0O4R.20D02A035MI 0 20 12 180 | tB.0 | 235 105 | Mic | 40 2 | 007  APMTDSTZ
7 100 127 313 FMRO4R.25003R045M12 | 25 17 295 | 210 | 45 125 | Mi12 4.0 a 0.13
5" i = 313 FMAOSR.20D02A0a5MI0 | 20 10 1.0 18.0 a5 105 | M1 5.0 z 0.7
3 5 7 N L, 313.FMRAOSR.21 DO2RO3EMIO | 21 1 180 | 1eo | 3s 105 | M0 5.0 z 010
2" 4° 5 313.FMACSR.25D02A045MI2 25 | 15 | 225 | 216 | 45 125 | M12 | S0 2 | 0.5
These values musl be reduced by 50% for gingle-tooth cutters il : : : BEMW 0T8O
313 FMROSR 30D03R050MIE | 30 20 200 | 250 | 50 17.0 | M16 | 5.0 3 0.20
- REMTI0T
313 FMAOSR.32003A0S0M16 32 | 22 | 280 | 250 | 5 | 170 | Mis | 50 3 | oz0 MT10TIMO
313.FMAQER.35004R050M1E 35 26 280 az.a 50 17.0 hi1a 5.0 4 0.25
Chip evacuation 313 FMAOER 42004R050M16 42 32 200 ar.7 50 170 | M1B 5.0 4 0.25
213.FMRAC6R.260D02R045M12 | 25 13 225 | 210 | 45 125 | M12 | 6.0 2 0.12
Coglant pressure, preferakly along lwe different ) B PO — i = )
Sisoicanas i s e T e e 313 FMROGR.32D02R050M16 | 32 20 23.0 | 250 | 50 70 | Mg | 80 2 LI [T m———
1 313.FMROGR.35D03R050M16 | 35 23 290 | 328 | s 170 | Mg | 6.0 3 0.23
Actun 344 T T T i i APMT120480
313 FMBOGR 40D02A050MIG 40 28 2000 | 380 | 50 170 | Mis | &0 3 0.24
Slotting 313 FMRAOSR 42004R050M16 | 42 a0 290 | 3so | 50 170 | M6 | 6.0 4 0.25
313 FMADER.32002ACEOMIE 32 18 zo.0 | 265 | &0 17.0 | w186 BO B 0.20 | FEMWIE0EMO
In slotting, when the cutting depth rasohed the 313 FMAOGR. 40002R050M16 | 40 74 200 | 380 | 50 17.0 | Mi16 | 80 2 0.25 | APMTIS06MO

ingert radius (1/2d), the cutting height on the == aT
sidesof thoslotis equallo Tofd. @

Driiling with helical cycle e

B

Round cuttars are dasigned to allowdrilling in
solid material ar the enlargemant of hales by
helical interpelation within the limits shown
an the sketches below I LAES
Hﬁmhﬁ "m!-

3 +30

1ad

Assembly instructions for inserts with facets

313, FMB0as M2.575 T.85 |

Bafore tightening the screw, make sure that:
1. theinsert facats are contact with tha 117
slapes of the culter housing.

2-theinzert lower Faceis in contact with the
cutter housing seat.

15 16

3.FMROSR M3.5*B T-155
313, FMR0OGH hAd.0* 10 1-158
a, FMRDAaR MEO* TS T-205




Insert Information
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APMWOBTZMO 4 ] 2.7B
APRW I DTaMO @ 5 10 387
REMW t 204040 ] B {2 4.76
APMW I B0EMO B 16 6.35
RAPMTOETZMOE [ ] 4 <] 7B
REMT10TIMOE . 5 10 347
RPMT1 204MOE L ] 5 12 4.78
RPMT1B0EMOE H 16 £.35

Fig.1

Milling Tooling

i
=

= )

311.ZAP2010,10001 ROZ0DBI10L1O0 i0 10 a0 100 1 2.0 | D.04
3V 1. ZAPSOM0. 12001 Ro30oB12L100 12 12 30 100 1 9.0 . 0.0
31 LZAPSD10.1 2001 RO25W 16LOBE 12 16 25 85 1 8.0 oo
311 ZAPS010.14D01 RO30B12L100 14 12 30 100 1 2.0 | 010
3 LZAPSD 014000 HﬂESWfﬁL@Bﬁ 14 18 28 85 1 o.0 . nag
311 ZAP9010, 16002 R040B16L1 20 18 16 40 120 2 8.9 . 010
311 ZAP2010. 16002 RO4A0OBIELI 60 18 156 44 180 2 89 oz
311 ZAPSOID. 16002 RO40BTEL200 16 18 40 200 2 8.9 . 0.21
31 1. 28Pa90 0.1 6002 RY2ZEW 16L090 14 16 28 g0 2 8.0 . TR Y]
a1 2AP201 0. 18D02 RO40B16L1 60 18 16 40 160 2 2.0 | 012
311 ZAPS0 0.1 BOO2R040BAELA00 1§: 16 40 200 2 9.9 . o2
31 ZAPS010. 18002 RO30OW 20L 100 18: 20 30 100 2 9.0 o014

Fig.2

APLX1D03PDTA




Milling Tooling

Fig.1

1.ZAPS010.20002R050B201.120 120 | 2 0.20
311,ZAP9010.20D03R0S0B20L120 20 | @0 s0 | 120 | 3 90 |oze | 1
311,ZAPSD10.20D02A050BZ0L 160 20 20 50 160 2 ap | 021 1
311.ZAP9010.20D03A0S0B20L160 20 | 20 50 | 160 | 3 2.0 | 021 .
311.2AP9010.20002A050820L200 20 | 20 50 200 0 2 g0 |04 | 1
311.ZAP9010.20D03A050820L200 20 | 20 50 | 200 | 3 3.0 | 049 | 1
311.2AP9010.20002R030W20L100 20 | 20 0 | 100 | 2 90 |oz0 | #
311.2AP9D10.200028030W20L 100 20 | 2o 50 | 100 | B3 90 | o020 | 2
311.ZAP9010.22D035050820L120 22 | 20 s0 | 120 | 3 90 | 028 | 1
311,ZAP9010.22D03A050820L160 22 | 20 s0. | 160 | 3 90 |o0z28 | 1
311,ZAP9010.22D03A050820L200 22 | 20 50 200 a3 90 | 038 | 1
311.2AP9010.22003R035W25L115 22 | 25 s | 115 | a 90 |o025 | 2
311.ZAP9010.25003A050825L120 25 | 25 50 | 120 | 3 90 | 040 | 1
311.ZAPA010.25004A0508 251120 25 | 25 50 | 120 | 4 a0 | o040 | 1
311.ZAP9010.25D03R050B25L160 25 | 25 50 | 160 | B3 80 | 058 | 1
311.ZAP9010.25004A0S0B25L 160 25 | 25 | B0 | 180 | 4 90 |oss | 1
311.ZAPS010.25D03R0508 251200 25 | 25 50 | 200 3 20 | 058 | 1
311,ZAP9010,25004A050825L200 25 | 25 s0 | 200 | 4 90 |o0s8 | 1
31 ZAP3010.25003R035EWEELT1S 25 25 a5 118 3 20 | 040 2
311.ZAP9010.25004R036W25L1 1 5 25 | zs 35 | 135 | 4 90 |o040 | 2
311.ZAP9010.32D04A050832L160 a2z | a2 50 | 160 4 g0 070 | 1
311.ZAP9010.32D05A050B32L160 32 | az 50 | 160 | 5 ap |ore | 1
a1 1.ZAPEG1D.EEDD4FGEDE-32LEDQ 32 32 50 200 4 8.0 1.0 1
311.ZAPS010.32D05R060832L 200 32 | 32 50 | 200 | 5 a0 | 100 | 1
311.ZAP9010 32D04R050B32L250 2 | a2 sp | 250 @ 4 90 | 100 1
311,ZAF9010.32D05R050E32L250 2 | a2 50 | 250 | 5 g0 | 100 | 1
311,ZAP9010.32004R040W32L 125 a2 | a2 40 | 125 | 4 90 | 070 | 2
311.ZAPID10.32005R040W 321 125 32 | 32 4 | 125 | 5 a0 |oyo | 2
311.ZAP9010.40005A060B32L 160 an | a2 80 | 160 5 g0 | 120 | 1
311, 2APS010.400D0SE050W32L 130 40 | a2 | so | 130 | s a0 | 120 | 2
311.ZAP9010.50006R060WA2L 135 s0 | a2 80 | 135 | & 90 | 150 | 2
311.ZAP9010.630D08A050WA2L 135 83 | 42 50 | 135 | 8 g0 | 170 | 2

|
B i
—...__.',.-!
|
|

et .

Fig.2

APLXTOO3PDTH

Fig.1

Milling Tooling
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i
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i =
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Fig.2

FN.ZAPI011 0RO T RD30BIoLI 00 100 0.04
311.2AP5011.12D01R030B12L1 00 y2 | 12 | 3o | 108 | 1 9.0 'a.u} o
311.ZAP3011,12001 ROZEW 1 ELOES 12 | 16 | 25 | 85 | 1 an 010 | 2
311.2AP5011.14D01RO30E12L100 14 12 g | 100 | 1 90 | 010 | |
311 ZAPIOY 1 14001 ROZEW1ELOSS 14 | 16 | 25 | 85 : 90 o012 2
311.ZAP3011 16D02R0Z0B16L1 20 18 16 40 | 120 | 2 9.0 | 0.10 P
311 ZAPa0 1 1 sD0o2R040BISLTBD 16 18 A0 160 2 9.0 0.12 . 1
311.2AP9011. 160028040 B16L.200 16 | 16 | 40 | zoo | 2 90 | 021 | 1
311 ZAP011 .16002R025W16L050 16 18 28 g0 2 a0 010 2
311.ZAP2011.18002R040B16L 160 18 16 40 | 160 2 a0 | 012 | 1
311.ZAP3011.18D02R040 816L200 1@ | 18 | 40 | 200 | 2 90 | 0.21 |
311.2AP2011.18002R030W20L 100 18 | 20 | 30 | 10| 2 an | 014 2
311.ZAP2011.200028050820L120 2o | =20 s¢ | 120 | 2 a0 020 | 1
311.2AP9011 20D02R0S0B2011 20 o0 | 20 | s0 | 120 | 3 a0 | 020 |
311.2AP301 1 . 20D02R050B20L1 60 20 20 &0 160 . 2 8.0 . (13 . 1
311,2AP9011.20D03R050B20L160 20 | 20 | s0 | 160 | 3 ag | 021 |
311.2AP901 1. 20D02R050 B20L200 20 | 20 so | 200 | 2 90 049 |
311.ZAP3011.20003R050 8201200 50 | 20 | s6 | 200 | 3 a0 | o048 | i
311.2ZAPS01 1 20002R030W20L100 20 | 20 | 3¢ | 100 | 2 90 020 2
311.2AP201 1. 20003R030W20L100 o0 | 20 | s0 | 1o | 3 a0 | oz0 | 2
311.ZAP3011,22D03R050B20L 1 20 22 | 20 | s0 | 120 | 3 90 026 |
311.2AP501 1 220038050820L1 60 o2 | 20 | s0 | 160 | 3 90 | 028 @
311.ZAPI01 1.22D03ROSOB20L200 22 | =0 50 | 200 | 3 ad | 038 |
311.ZAP901 1 22003R035W25L115 22 | 25 | 8s | 115 | 3 90 |025 | 2

APKTI1TaT
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Milling Tooling
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Milling Tooling
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Fig.1 Fig.2 Fig: 1 Fig.2

311.ZAPE01 125D 03R0S0B25L 120 120 | 3 0.40
311,7AP901 1,250 04R0S0R25L120 25 | 25 50 | 120 | 4 90 | 0.40 g
311.ZAP9011,2500380508251 160 25 25 50 160 3 80 059 1
311.ZAP901 1,25004R050825L 160 25 | 28 50 160 | 4 20 | 0,59 g
311.ZAP9O11.25D03A050825L 200 26 | 25 50 | 200 | 3 9.0 | 0.59 i
311.ZAPS901 1, 25D04R050825L 200 285 25 50 200 | 4 2.0 | 059 '
311.ZAP901 1 25003R035W25L115 25 25 as | 115 | 3 20 | 0.40 2
311,ZAPS01 1 25D04R03SW2SL 115 25 | 25 35 | 115 | 4 20 | 040 | 2
311.ZAP9O1 1.32004R050832L 160 a2 a2 0 160 4 3.0 | 0.70 1
311.ZAPS01 1.32D0SA0S0832L 160 a2 a2 50 | 160 | & 2.0  0.70 i
311.ZAP901 1.320045050832L 200 a2 | a2 s0 | 200 @ 4 20 | 1.00 !
A LLAPSD1 1. 32D0SROS0BIZLI00 az ag B 200 5 2.0 1.00 1
311.ZAPS01 1 _32D04R050B3 2L 250 a2 | a2 50 | 250 4 a0 | 1.00 i
311, ZAP99011.82D05ROG0BAZL250 ag ag & 250 . & 2.0 . 1.00 1
311.2#%0:1 32004R0A0WI2L12E 2 a9 40 125 4 2.0 | 0.70 2
311.ZAPS011 32D05R040W32L 125 32 32 40 | 125 | 5 9.0 | 0.70 2
311.ZAP901 1. 40D0SROE0BI2L160 40 3z 60 160 5 a0 | 1.20 {
311.ZAP2011 40 DOSROSOWA2L 130 40 | 32 50 130 | 5 90 | t20 | 2
311.ZAP301 1 50006ANS0WAZL 135 50 | 42 50 (a5’ | & 80 | 1.50 2
311.ZAPS01 1 63008R0B0WA2L 125 63 42 50 135 | 8 a0 | 1.70 2

APKT11T330]
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31 ZAPI0 6. 20D01 ROZOW20L 100 100 150 | 020

311 ZAP30TR.2ED02RO50BE0L1 22 25 25 50 120 . 2 150 | D40 1
311.2AP2016.25002A050B25L 160 25 25 50 150 2 15:0 | D.40 1
211 2APa0 6, 25002R0G0BZEL 200 25 25 50 200 . 2 150 | 0.85 1
a1 Z?&F‘EME.?SDD?HGEDB?SL 250 25 25 ED 280 . 2 150 | D.75 1
31 2ZAPS016.25002R050B25L300 5 25 50 apo 2 15.6 | 0.78 1
3N ZAPS0N 6. 250R02R040W2EL 100 25 25 40 100 2 150 | D.40 2
311 ZAP901 6.25002R040W2EL 1 8 25 25 40 180 2 15.¢ | 055 2
3. ZAPOD 6 25002R060W2EL 220 25 25 gh 220 2 150 | 9,75 2
3N ZaP2016.32D02R050B25L200 32 25 50 200 7 15.0 13 1
311.ZAP9016.32002R050B25L 250 az 25 50 250 2 150 | 1.82 1
311.ZAP2016.32D02R050B250:300 3z 25 50 300 2 180 | 1.52 1
a1 ZAP3016.32002R050B32L180 ap 32 80 160 2 150 | 0.70 1
S11.ZAP20) 6:32D02R0B0B32L200 32 32 80 200 2 15.0 1.3 1
an .ZAPQGIE.E‘_“;‘DUSHU&UESELEHU 32 32 g 200 3 150 1.02 1
311.2AF9016.22003R080B32L 250 3z az 60 250 3 15.0 | 1.48 1
3 ZAPIOVE.32D03R0G0BA2L 300 32 32 &0 300 3 15.0 1.48 1
I 1.ZAPS016.32003R040W3ZL 125 32 32 40 125 < 150 | 870 2
A ZAPI 6. 32003R040WIZL 200 az 32 40 200 3 150 1.12 2
3 1.24P901 6.32003A06SW3ZL 260 3z 3z G5 260 3 15,0 1.48 2
311 2AP2016.36003R060BA2L 160 35 32 G0 160 3 150 | 070 1
311 2AP30 6.536D03R0S0B32L 200 35 32 =18 200 3 15.0 1.12 1
311.ZAP9016.350D03R0S0B52L 250 as 3z G0 280 k| 150 | 148 1
311.2AP9016,35003R060B32L 300 35 32 &0 300 3 15.0 1.48 1

APKT1804POTH



Milling Tooling Milling Tooling

k L

Fig.1 Fig:2

211 2AP9016.35003R060B32L.350 a5 az &0 as0 3 15.0 | 1.81 1 2312.ZAPS010.040A05AS90B 40 16 40 5 8.0 Q.22 1
311.ZAP9016.35003R080B32L400 | 35 | a2 | e0 | 400 | 3 150 | 178 | 312.ZAP9010.040A06R S90M 40 16 40 5 00 | 022 1
311.2AP9016.40003R060B32L200 40 | 32 | e0 | 200 | 3 150 | 1.24 1 312.ZAP9010.050A05A SI08 | 80 | 22 40 5 90 | 034 1
311.ZAP9016.40003R060B32L250 | 40 | 82 | 60 | 2850 | 3 5.0 | 161 | 1 312 ZAPSO1D.050A0ERSIOM | so | @22 | 4o 6 50 | 0348 | 1
111.2AP9016.40003R060B32L300 40 | 32 | 60 | 300 | 3 | 150 | 165 1 312, ZAPID 1 0.050A07ASI0H | B0 | 22 | 40 7 90 | 634 1 Siseres
211.ZAP9016.40003R050B 3250 40 | 32 | 0 | 350 | 3 150 | 180 | 312.ZAP9010.063A07FS00B 63 22 a0 7 90 | 057 1
311.ZAP9016.40003R060R321400 40 | 32 | 80 | 400 | 2 150 | 198 | 1 312, ZAP9010.06 3A0ERSIOM | B3 | 22 | a0 8 90 | 057 | 1
311,ZAF9016 40003R042W3EL1 30 ac | 3z | 42 | 130 | 3 150 | 080 2 312, ZAPS010 080ADER SI0B 80 27 50 ) 90 | 1.10 1
311.ZAPS016.40D03R042WazL200 40 | 3z | 42 | 200 | 3 150 | 124 | 2 312, ZAP9010.0B0A10ASIOM | B0 | 27 | 50 T a0 | 110 |
311.ZAPS016 40D03R042WE2L260 | 40 | 82 | 42 | 260 | 4 150 | 161 | 2 312.ZAP9040.100B10RSAOR | 100 | sz | s0 10 80 | 210 | 2
311.ZAPO01E.40D04R060B32L200 | 40 | 32 | 60 | 200 | 4 150 | 1.21 . APKT1604PDTA 312.ZAP901 1 040AD5ASA0E 40 16 a0 5 a0 | 022 :
3N ZAP2016.40004R060B 321250 40 az 60 250 4 150 | 1.58 1 31 2. 2AP9011.040A06F Sa0M . 40 ' 16 Al G 2.0 p.2a 1
311 ZAP9015 40004R04ZW4ZLI20 | 40 | 42 | 42 | 130 | 4 150 | 0.80 | 2 312.ZAP901 | 050A05AS908 | B0 | 22 | 40 5 00 | 034 |
31 1.ZAPSC16 40D04R042WA2ZL200 40 | 32 | 42 | 200 | 4 150 | 1.21 | 2 312.ZAP9011.050A06RSI0M 50 27 40 6 90 | 034 1
311.ZAP9016.40D04R042WIZL260 a0 | 32 42 | 260 | 4 150 158 2 312.ZAPS01 1.050A07ASE0H | s0 | 22 | 4o 7 | s0 | 03¢ | 1 R
a11.ZAP9016.500D06R060B32L 160 &0 3z 60 160 5 150 | 1.00 1 A 2. ZAPI011.063A0TASADE 83 22 a0 7 9.0 057 1
311.ZAP9016.50D06R060B32L200 | 50 | a2 | 60 | 200 | & 150 | 140 | 1 412 ZAP9011.063A0SRSA0M 83 22 40 g 90 | 057 ;
31 1.ZAPA016 50D05R045WA2L1 35 g0 | 42 | 45 | 135 | B | 180 | 140 | 2 312.ZAP901 | GEOADBASIOR | 80 | 27 50 g 90 | 1.0 !
311.ZAPO01E.63D0BR0G0BI2LIG0 | €3 | 32 | 60 | 160 | 6 150 | 125 | 312.ZAP9011.080A108SI0M | 80 | 2 | S0 10 | 80 | 1.10 !
311.ZAP9016 63006A060B32L200 | 63 | 32 | 80 | 200 | 6 150 | 1.50 | 312,2AP9011 10051 0RSA0E 100 | 32 50 10 00 | 210 2
311 ZAP9016 53D0SRO4EWZL 135 Ba | 42 45 | 135 | & 150 | 154 | 2 '




Milling Tooling Milling Tooling

312, ZAPI015,040A04R 5905 40 6 40 4 150 | 0.15 1 312, ZAP9015.040A04RS90B 40 16 40 4 150 | 0.5 :
312.ZAPS016.050A04ASI0B | s0 | 22 | a0 4 50| o4 | v | 312 ZAP9015,050A04RSI0B 50 22 40 4 150 | 0,24 1
312.2AFQD15.D5G|&D5H59&'M . =D . 22 . a4l = 15.0 . 024 . 1 . 312 . Z4P3018.050A05RS20M 50 22 40 & 15.0 . 0.24 1
312, ZAPS0 16,06 3ADSASI0R | &3 | 22 | 40 5 50 | oiza | & | 312 ZAPS016.063AD5RSI0R 63 22 40 5 150 | 0.24 ;
312, ZAPA016.063A0BASIOM | 83 | 22 | 40 6 150 | 0.24 | 1 312, ZAP2O16.063A06RSIOM 63 22 40 5 150 0,24 1
312.ZAPS0 15.080A06R 5308 80 27 50 6 150 | 0.36 1 312 ZAPS016 DBOADBRSI0R 80 27 50 6 150 | 0.36 1
312.ZAP9016 0BOADTASIOM om0 | 27 | 50 7 156 | 028 | 1 | 312 ZAP9016.0B0A0TRSIOM 80 27 50 7 150 | 0.36 :
312.ZAPS016.100E0TRSI0B oo | a2 50 7 150 | 0.61 > APKT1804RDTR 312.ZAP9015.100E07 RS90B 00 | a2 50 7 150 | 0.61 2 APKT1604PDTH
312.ZAP3016.100B08ASI0M " 100 | 32 | s0 7 150 | 0.61 | 2 312.7APS016.100B08RSIOM 100 | 32 50 8 150 | 0.61 2
312.ZAP3015.125B807RS90B | 125 | 40 | 863 7 150 | 320 | 2 | 312.ZAPE016.125B07RS90B 126 | 40 63 7 150 | 3.20 2
312.ZAPS016,125809R.590M 125 | 40 52 9 150 3.20 2 312.ZAP9016.1 25803RSI0M 125 | 40 62 g 150 | 3.20 >
312.ZAP3015.160B0BRSI0B | 180 | 40 | 83 8 150 | 6.30 2 112.ZAPS016.160B0BRSI0E 180 | 40 62 8 150 | 6.30 2
312.ZAPS016.160810ASI0M " 1s0 | 40 | 63 10 15.0 | €.20 > 312 ZAP9D16,.160810RSA0M 80 | 40 62 | 10 150 | 6.30 2
312.ZAP9016.200C1 2RS908 | 200 | s0 | 83 12 150 | 8.10 3 312.ZAP9016 20001 235908 200 | @0 63 | 12 150 | 8.10 3
312 ZAPSY16.250C1 2RSA0E 200 | &0 | 63 12 150 | 1120 | 3 312 ZAPA016 25001 2RSI0B 200 | 80 83 12 150 | 1120 | 3




Milling Tooling Insert Information

51 ZaPamn M2.576 T-BS
%:g LAP3011 M2.576 T-88
ZAPa0E M4.0%10 T1ES

312.2APS010.1 0001 ROZEMOB 10 | 85 @85 | 25 A0 MO8 | 1 90 | 0.01 APLX1003PDTA Py 670 | 35 | 28 | 05
214.ZAP9010.1 2001 Ro2EMO8 t2 | 110 | @5 | 26 | 40 | mos | 1 | 9.0 | 003 APKT1003PDFR-ALU ' g0 | 35 | 28 | o4
313.2APS010.1 6002 R0Z5MOB 6 | 145 85 | 25 | 42 | Moe | 2 | 80 | 004 APKT11T304-PM e o - 650 | 36 | 28 | 04
413,ZAP2010.200D03R030M 10 20 | 180 | 105 | 30 | 51 | Mip | a 90 | 008 APKT11T308-PM e e ' 650 | a6 | 28 | 08
313.2AP9010.25003R0IEM1 2 25 | 230 125 | 35 | 59 | Miz | 2 90  piz  APLX1002PDTR APKT1B0404.ALU ® 8 16:5 9525 476 | 4.4 | 0.4
313.ZAPG010. 25004R035M12 35. | 230 | 125 | '35 s¢ | M1z | 4 | so0 | o042 APKT1804PDTR @ 16.5 | 0626 | 576 | 44 | 0.8
313.ZAP9010.32004R040M18 33 290 | 17T | 40 | 87 M8 | 4 | 90 | 022
313.ZAPS010.32005R040M16 32 | 200 | 17 | 40 87 | Mi6 | 5 | o0 | 023
313, ZAPS0 10 40005R040M16 40 | 200 17 | 4 | 67  MI1E| 5 | 80 | 025
313.ZAPS01 1.1 0001 RDZEMOG 0. | 5. | 68 | 25 | 40 | Mos | 1 | o | oot |
313,2AP9011,12001 ROZEMOS t2 | 11.0 | 85 | 25 40 | MO8 | 1 90 003
313.2AP201 1.1 6002R025Mo8 16 | 145 | 88 | 25 | 42 | mos | 2 | e0 | 004
M3 ZAP201 ) 20D03RO3OMIO 20 ' 18.0 ' 105 an ' &1 ' (LRE a 9.0 ' 0.06
313.ZAPS011.25003R035M12 25 | 230 | 125 | 35 56 | M12 | 3 | so | diz APKT11T3r =
318.ZAPG01 1 25004R035M1 2 25 | 230 125 | 35 s9 M1z | 4 | 90 012
313.ZAP201 1 32004R040M16 a2 | 2a0 | 17 | 40 87 | M1 | 4 | so | oz
313.ZAPS011_22D0SR0OAOMIE 3z | 290 17 | 40 67 Mis | 5 | 90 | 023
312.ZAPS01 1 40D0BR040M16 40 | 290 | 17 | 40 67 | M& | 5 | 80 | 025
313.ZAP3016.20001 RGA3M10 20 | 18 | 105 | 43 | 70 | M| 1 | 150 | D0OT |
313.ZAP9016.25002R043M1 2 25 | 21 | 125 | 43 | 70 [ mMi2| 2 | 150 | o
AT LAPIDTE.3Z0D0ZR04IMIEG a2 29 | 7.0 43 i M1G 2 150 .15
- - - - - APKT1604PDTR
313.ZAP3016.22003R043M1 6 42 | 20 | 170 | 423 70 | M18 | a | 180 | oas
313.ZAPE016 40003R04IMI6 40 | 29 | 170 | 43 | 70 | M8 | 4 | 150 | 0.20
313.ZAP9016.40004R043M 16 a0 | 29 [ 170 a3 [ 70 [mie| a 150 | 020 |




Technical Information for ZAP Milling Tooling

1, Ramping 2. Helical cutting for blind hole 3. Helical cutting for through hole @ . o T 1D
'h,. T : y by : '.. o o s | .J
A ' -_" "' e
cootanl nozzle screw 80
Aplmae
L2

10 T.50 68 | 19.4 [ 25 174 | 2:3 11 1.5 4. 2AP3010.20001RC2EW20S 20 20 38 a7 1 29.0 4

e 850 19 [ 228 2.8 2l.a | 2.4 15 Lt 314.ZAP30 10.25D02A047W25S 25 25 47 105 g a7.6 a

1 A e 2] S35, | = o B . Ao L, 314.ZAPS0 10.32D02A0EEWILS | 32 | a2 55 115 | 2 470 12 .

18 5.00 102 0.8 2.7 0.4 2.8 za 20 . i | | | | e ] APLX1003PDTH

18 ' 4.20 120 348 26 33.4 2.5 27 20 314, ZAP90 10, 40D03R06IWES a0 33 &9 {30 4 56.0 15
20 | 3.60 142 38.8 25 3.4 24 3t 2.0 314 ZAPon1t 20D01R045W20S 20 20 a8 120 1 26.4 3
——ig | ;:33 :gi jg:g 2:.; :;"‘ 33 if’ ::3 a14.ZAP901 1 25D02RO5EW25S [ 25 [ =5 | 68 130 2 |30 [ 8

a2 2.00 052 &9 8 oo 51.4 a1 BE 19 314 2APSO V1 32D0OZRGBEW32S ag 32 B85 140 2 48.5 0 APKTI1TaC O

40 1.50 a4z . 788 _ 2 774 | 2.0 7 1.9 314 ZAPDD 1 1 A0D0ZR07SWI S 40 32 75 150 2 58.0 14

A0 1.50 34z | 78.8 | 2.1 T4 | 2.0 T 1.8 ' ) '

50 _ 1.20 447 . 988 _ 2.0 974 | 2.0 o1 149

GE _ 0,90 572 . 1248 2.0 1234 1.8 117 1.8

B0 _ 0.70 742 | 1888 | 1.9 157.4 | 1.9 151 K

100 | 0.50 842 CERE 1.9 197.4 ta 191 1.8

o 16.82 33 _ 18 _ 5.4 164 _ 5.0 11 aa

12 _ 11.69 48 _ 22 _ 4.6 20.4 _ 4.2 15 21

14 _ 7.55 75 _ 26 _ 3.4 244 | 3.2 19 25

16 | 10.30 55 _ 30 _ 5.5 280 51 23 4.2

- | 8.23 B9 34 49 32.0 a6 27 3.9

20 _ E.60 162 g 3.7 46.0 a5 31 20

o3 _ 815 11 a2 am 40.0 3.6 a5 3.2

o5 3.47 146 48 33 45.0 a7 41 28 3t4.ZARE010 M2.5%6 T-es

32 _ e 2.70 212 &2 2.8 50.0 28 55 26 . .

40 1.88 2849 78 2.7 760 2.6 71 2.5 3174, 204Poo1 M2.5%6 T-85

50 . 1.48 38G o8 2.5 96.0 25 o1 2.4

63 _ .11 Eid 124 9.4 122.0 2.4 B 24

50 | 0.36 1576 | o | 0.6 96.0 | 0.6 o 0.6
63 | 0.27 2104 124 0.6 122.0 0.6 117 DA

B0 0.21 =784 | 158 _ 0.6 156.0 | 0.6 151 0.5

100 0.18 584 198 _ 0.6 196.0 05 151 8.5

20 | 9.5 98 | a@s _ 6.5 arée | 5.2 31 5.2

25 7.6 122 ang .5 47.4 .3 1 E.5

3z | 3.4 276 |  s28 _ 27 14 | 3. 55 3.3

40 2.5 376 | 788 a4 77.4 3.4 71 31

50 _ 1e 502 . 988 _ 3.2 97.4 | as 91 20

63 16 1.4 665 124.8 3 123.4 3.0 117 28

50 1.8 502 X _ 3.2 97.4 | 37 S 3.0

63 1.4 BES 124.8 | 8 123.4 3.0 17 5g

80 1 878 158.8 2.9 157.4 2.9 151 2

100 0.8 1128 - 2.9 197.4 2.0 159 pe

125 0.6 1442 2458 2.8 247.4 2.8 241 2.7
29 ap 30

L min = — (mm})

tan «



Milling Tooling Milling Tooling

315 ZAP301 1 ORDACARS90SL3S 50 22 58 4 38 16 0700 1 311.350.250D02A590W255E09 25 25 as 1"s 2 &7 0.4
315 ZAPA01Y O63A04RS905LIG 53 27 58 4 38 16 0.800 1 APKTI1Tam [ 311.350.32D03R5390W325E09 32 32 40 125 3 6.7 0.5
315, ZAP801 1 OE0BOSRSS0BLIS a0 32 63 5 38 20 0960 2 311 2380.40D04R300WI2SEQNS 40 32 40 130 4 &7 0.8
15 ZAF301 11 00BOGRS90SLIS 100 40 63 5] 29 24 1,200 2 311.350.50D05A590W3ZSE09 50 32 a0 135 5 6.7 1.0
315 ZAPO01E CB3AC4ARS80SLET 63 27 85 4 57 16 1.100 1 311350 . 50D0OSAS90WAZSEDY 50 42 45 140 = B.7 1.4
315.2AF9016.080B04RS905LT1 80 3z Rels] 4 7 20 |'2.230 2 APKTI1804POTH 311.250,63008AS90Wa2SEDD ik az 40 135 B B.7 1.2
315 ZAP0016.1 00EB0BASZ0SLT 104 a0 160 & 71 30 3.530 2 311.350.63006RS90W 42 SEDD 63 47 45 145 & 6.7 1.7

315.ZAPI01 1 Mz2.5%6 T-8S SEETOSTI0EPER — t8

A16.ZAPS0G Ma0* 10 TA5S

31 32



Milling Tooling Milling Tooling

312.350.050A05RS905E09B 18] A0 22 10.4 &3 20 40 11 LI 6.7 5 0.3 1 311.351.32D03R545WaRSE1 2 3z a6 a3z b 110 | 6.0 2.8
412.350.063A06RS90SF0SB | 83 | 40 | 22 | 104 | 63 | 20 | 40 | 11 g | e7 | 8 | 05| 1 311 351 .40003AS45W2SET 2 | @’ | =4 | =2 | 49 | 1o 3 6.0 08
312.350.0B0A0TRSS0SEOSB | B0 | 55 | 27 | 124 | 70 22 50 14 | 20 | 67 | 1 10 1 411 351,50 003RSASW3ZSE1 2 | =0 64 | a2z | 49 | 120 3 6.0 1
312.350.0B0A0BRSO0SEOOM | B0 | 85 | 27 | 124 | 70 | 22 | s0 | ta | 20 | 67 | &8 | 10| 1 311,351, 50003RS45WA2SE1 2 | =0 | e || @42 | @g | 120 3 6.0 1.5
312,350, 100B08RS20SEQSE | 100 | 67 | 32 | 144 | BO | 26 S0 2 | 67 | ® 15 2 311 351 63004RS45W2SET 2 | e | 77 | 3 | 48 | ‘120 4 6.0 1.2
312.350.1 00B1ORSSOSECAM 100 | 67 | az | 144 | 8o | 26 | s0 | 8 | 25 | &7 | w | 17| 2 311.351,63004RS45WA25E12 63 77 42 49 120 4 6.0 I
312.950.125812R5905E008 | 125 | 87 | 40 | 164 90 | 20 63 22 | 32 | 67 12 | 28 2 311,51 50D03RS4EWIZSE12S | 50 | e | @32 | 48 | 13 3 6.5 1.5

311.351 50D03AS45W42SE12S 50 64 42 45 135 3 6.5 2.7

311351 63004BS45W325E12S | s | 71 | 22 | a8 | was P 6.5 20

311.351 63D04RS4EW42SE12S | &3 | 77 || 42 | 45 || 135 4 6.5 3.2

SEETOAT308PER ‘

SE12 SEKT1204AFTN - WM5.0* 10 T-208

SE128 SEKT1204AFTN S1288 SHXNOS0SF Ma5*12 T-1ES L35

SEETOSTA0EPER. PF 9525 | 401 | 08 | 3.3

SEETOST308PER-PM 9525 | 401 | o8 | 33
SEKT1204AFTN | @ 12.7 | 4.76 - | an | zss

SEKT1Z04AFFN.ALY | @ 12:7 | 476 . 4.1 2.55

33 34



Milling Tooling Milling Tooling

312.351.040A03RS455E1 28 3
312,351 050AN4RS455E1 26 50 49 g2 | 104 | 83 | 20 40 s 8. | ‘8@ 4
312,351 063A0ERAS45SET 28 63 49 22 | 104 | B3 20 40 11 18 | 8.0 5
312 351 OBOADERS455E128 0 57 g7 | g | wol| g3 50 14 20 | 60 ]
312.351.1 00BOGRS455SE128 100 | 67 az | 144 | 8D | 28 50 18 26 | 60 | & 2
312.351.1 25B0BR5455E128 125 | 87 40 | tE4 | 2.0 29 63 22 3z | 60 6 2
312,351, 1 60BOBRS45SE128 180 | 107 | 40 | 164 | 9.0 5 63 6.0 ] 2
212.351.200C08RS455E12R 200 | 130 | 8D | 2ET | tal | 32 63 6.0 B 3
- i i - T - - | 312,590, 100806 CA) 106 | 106 | B GH 3z 53 : - 144 8
312.351 050404 RE4ESE 1258 50 42 22 | 104 | B3 20 40 " g | 6D 4 0.4 1 . . . . . . . . .
- - - : 1 - - i 312.4.550.125808CA) 125 | 131 8 63 40 i} . . - : : . 16.4 | 8
312.351.063405RE455E 1288 &3 49 22 | 104 | 8.3 20 a0 11 18: | B0 E 0.8 1 . . . . ! ! . . . .
312.A.530.180810CA) 160 | Y66 10 63 40 | 100 | 85.7 - 14 20 : 154 | 9
312,351 0E3A0ERS455E1 25M &3 44 ez | 104 | 83 | 20 40 11 t8 | 60 ] 0.6 1 . . . . .
' | ' - - - 312.A590.200C1 2CAY 200 | 206 | 12 | €3 60 | 136 |1016| - 18 26 s |lesT| 14
312.351.080A06R5455E1 258 80 57 ef | 124 | 70 23 50 14 20 | &0 ] 3 1 i . . . . . . . . .
| - - | T - - 312 A.590.250C16CA) 250 | 256 | 18 | 63 60 | 18O 1016 - 18 28 - S |eET| 14
312.351.080A08RS4 55E125M 80 57 &7 | t24 | 7.0 23 50 14 20 | 60 B $ 1
312.A.580.31 502041 315 | 321 | ‘20 80 B0 | 240 | 1016|1778 1B % | 22 34 | 257 | 14
312.851.100B07AS455E1 258 e | 67 32 | 144 | 8O 25 50 18 26 | 610 7 1.6 2 - - - - - - - ! !
I I 1 I I I I A1 2ALGR0. 400024 TAY A00 408 24 BO G0 260 | 101G | 177.8 18 28 22 a4 BB 14
312.351 1 G0B10RSAESE125M 100 | 87 az | 144 | BUO 25 50 18 26 | 60 10 1.6 2 -
312.361.1 25B08R5455E1 258 126 | Bf 40 | 1&4 | 2.0 | 29 ke 22 3z | 60 ] LA 2
312.351 1258 12RS455E128M 125 | 81 40 | 164 | 90 | 28 64 22 az | &0 12 3 2
212.351,160810RS458E1 258 160 | 107 | 40 | 164 | 9.0 | 35 63 : 6.0 ] 4.8 2
312.351 .160B16R3455E125M 180 | 10T | 40 | 164 | 9.0 35 B3 6.0 16 4.8 2
312.351.200C 1 2RS45SET 258 200 | 130 | 60 | 257 | 140 | 32 63 - 6.0 12 A1 3
312.351 Z00C18AS455E1 25M 200 | 1A | 60 | 7257 | t4.0 | 32 &3 6:0 18 it 3
312.351 250C14R5455E1 258 250 | 180 | 60 | 257 | 140 | 38 E3 6.0 14 | 135 | 3
312,351 .31 5D18R5458E 1258 315 | 240 | 60 | 257 | 140 | 38 53 ' 8.0 18 | 8| 4

SE12 | SEKT1204AFTN M5.0%10 1.205

SE128 | SEKT1204AETN S138S SHXNOSOGF M3.5%12 T.158 La.S

35 36



Milling Tooling

212 A 590 ZAP90 61 DOBOGCA 16 6
312.A.590. 2AP9016.1 25B0BCA
3 2.A 520 ZAPS S 6OB10CA

312 A 500 ZAPODI6.200CH20A

ZAPOCA-16 | 100 | 88 | a2
ZAP9OCA-16 | 125| 83 | 40 | 16 | 8
ZAPSOCA-18 | 160 63 | 40 | 16 10
ZAP9OCA-16 | 200 | 63 | 40 | 18 | 12
ZAPSOCA-16 | 250 63 | 40 | 16 | 18

MA.0%10 | T158 APKTIEDAPDTH

3M12.A590 ZAPS0E250C16CA
312 A590. ZAPS016.315D20CA ZAPIOCA 18 315 80 | 60 6 | 20
312.A 80 ZAPSDY6 400024 CA ZAPAOCA-1E 400 BO [=18] 1 24

ZAPROCATE SCCo60250 LW-5 SACOGD 146

3124 590,KM45.12. 100BOSCA KM45CA-12 | 100| 68 |32 | 6 | &
312.A 590, KM45.12. 125B08CA KM45CA12 | 125 63 | 40 | 6 | B
31 2 ARE0 KMAS 1215081 0CA KMasCa-12 160 | 63 | 40 & 10 wiesin | Tise SR AGRKETH
312 A,590.KMA45. 12.200C1 2CA KM45CA-12 | 200 | 63 | 40 | & | 12
312.A.580.KMd5.12,250C1 5CA KMéSCA:12 | 250 63 | 40 | & | 18
412 A.500,KM45.12,315020CA KM4SCA.12 | 315 80 | 60 | & | 20
312.A.590.KM45,12.400D24CA KM45CA1Z | 400 B8O | 60 | & | 24

BACOG0145

KMAGTA-12 SCCO60250 LW-5

37

Milling Tooling

Ma.0*12 | T-205% RCKT1606M0O

312.A,590,FMAC. 18, 1 DOROBCA FMRCCAIE 100 68 |32 | 8 | 6
312.A,500, FMAC. 16,1 25B08CA FMRCCA-16 | 12563 |40 | 8 | 8
312.A,590 FMAC. 18, 160210CA FMRCCA-16 | 160 63 | 40 | 8 | 10
312.A 580.FMRC.16.200C 1 2CA FMACCA:16 | 200 | 63 |40 | 8 | 12
312.A.580 FMAC.16.250C16CA FMRCCA-16 | 250 63 | 40 | 8 | 16 |
312.A.590.FMAC 15,31 5020CA FMRCCA-18. | 315 | 80 |80 | 8 | 20 |
312,A.590.FMRAC.16 4000 24CA EMRCCA1E | 400 80 | 60 | B | 24

FMRCCA-1E

SCC0B0250

LW-5

SACOBDN4S

38



Milling Tooling Milling Tooling

311.191.10R040A12STL110 10 | 12 (116 | o5 | 46 | 13 l1* 38" 1 p— e
M3.0'8 | T.8S SAETEY 313,191, 16A03CMOB t6 | 85 | 48 148 30 | B | 10 | M8  M40*15 | T-A55 i
311.191.10R060A12ST.L150 10 | 12 | 150 | 2.5 | 80 | 13 N 30t 1 SUFT10RT T SUFTi8AIC O
311,181 12R0S0A16ST L1720 12 | 16 | t20 | 115 B0 | 15 1t g0’ 1 313.191.20A035M10 20' | 105 | 54 | 184 | 36 | B 14 | M10 Ms0*20 | T-20S SEietla
ROS0A12SN L 12 | 12 120 [115] 50 | 15 | | 2 |Masawm | Tass g b L Pl
311,191 12A050A128N.L120 : & . =
SUFT12R11C 18,1581 25A040M 25 | 125 | 62 235 40 | B 16 12 0425 ris SATIT25
311.191 12R0T0AT6ST.LI60 | 12 | 16 | 160 | 115 70 | 15 1 30" | ST MaTeRnAe ) R M i NS phsYE R SUFT2sRC O
- _ 25l . . . i | | . _ 2
SANAtR - ERRORA O SNC L1R0) Il TR te |ReD [IVEEI) R el ) ed)) 313,191,30R045M16 a0 |170| e8 281 45 | & | 24 | M1s | MBO*=0 | T-30T suiHm::::lEr
311,191 16A0S0AZ0STLTZ0 6 | 20 | 130 |15 80 | 20 1" 30" 1 T
SRTOT16 s AnE " @ !
311,191 16A0B0A1ESM.L130 | 16 | 16 | 130 [ 185 50 | 20 2 | Map*1s | T-158 St 1955 R0s0M10 | W BE IR GRS | e | oS | RS FMERad | ek SUET3ZAM
! ! ! : - SUFT1sRO0 |
311,191 16A0T0A20ST L1650 16 | 20 | 160 (155 | 70 | 20 17 307 1
311,191 18H070A1ESN.L160 | 16 | 16 | 160 [ 155 70 | 20 . 3
311,191.20A050B20SN.L100 | 20 | 20 | 100 [195 | 50 | 24 2
311.191.50H070B25STL150 | 20 | 25 | 150 | 195 70 | 24 N* 30"
311.191.20R07T0B20SN.L150 20 20 | 50 | 195 | 70 24 . 2 SRAOT20
M5.0*20 | T:208
311.191.20A080B25ST.L200 | 20 | 25 | 200 [195| BO | 24 17 30" 1 SUFT20RTIT
310,191, 20R020B 205N L 200 20 20 200 18.5 B 24 2
311.191.20A120B25STL250 | 20 | 25 | 250 | 195 | t20 | 24 1t 30’ a
311.191,25A080B25SM.L150 | 25 | 25 | 150 | 245 B0 | 20 2
311.191.25A100B32ST.L200 | 25 | 32 | 200 | 245 100 | 30 1" 30" 1 R
311.191.25R100B25SN L200 | 25 25 | 200 | 245 100 | 30 2 | MB.p*25 | T.z5T e
SUFT25RT
311.191.25A100B25SN.L200 | 25 | 25 | 200 | 245 | 100 | 30 2
311.191.25R150B325T.L250 | 25 | 32 | 250 | 245 150 | 30 1" 30" 3
311.191.25A150B255N.L250 | 25 | 25 | 250 | 245 150 | 30 2
311.191.25R200B325T.L300 | 26 | 32 | 300 | 245 200 | 30 ' 30' 3
311181, 30R 1 00BE2SN.L200 a0 32 200 285 | 100 35 2
311.191.30R130B325N.L260 | 30 32 | 250 | 295 130 | 35 2 SAIT30
- - : Mao*3ao | T.30T e
311,191, 30R200B325N L300 a0 32 400 29.5 | 200 36 2 SUFTIgRIOS
311.191,30A250B32SN.L350 | 30 32 | 350 | 295 250 | 35 2
311.191.32A100B32SN.L200 | 32 | 32 | 200 | 31,5 100 | 35 2 -
il | | SATIT3Z
311.191.32F2008325N. L300 | 32 | 32 | 300 |31.5 =zoo | 35 2 |MEo*s0 | T-aoT
: SUFT32RTIT
311.191.32A250B328N,L350 | 32 | 32 | 550 | 315 250 | 35 2

39 40



Technical Information for ARC Technical Information for ARC

1. Employing () "= Calculate cutting speed at point P.
(Cutting speed at the culting depth border for oblique machining}

Tt D1 =ginf) +n )
000 (mimin)

Formula : Culting Speed =
B=cos( 2% prg0—a
n : Spindle Speed (min')

2. Employing ap == Calculate cutting speed at point G
Be sultable for Finishing mock-ups, modals, atamping tosls, casting, plastic, glass, rubber moulds, etc (Cutting speed at the cuting depth berder)

Be intended for Hinish cutting operations in.30 copying on CNC

Consistsofa ool holderand a replaceshle singia-piece corbida insert b L 0.01mem

Formula : Cutting Speed = ﬁ_ﬁé@l (mi/min)

n : Spindla Speed (min'!)

D1 : Cutting Edge Diameter (mim)
ap : Depth of Cut (mm)

1. Clean the insert seat
iy Clean the insert seat in the holder body by blowing air or using a brush.
L Wiarking direction
2, Fit the insert
A - -
g “\\‘ /‘"“‘\\‘ Place the concave mark of the insert into the clamp-screw-fastening part of
; i the holder{only SRF type inserts). Fasten the clamp screw while firmly
I I S S pressing the Insert against the Insert seat wall. You are recommended to use
A N -~ i the spacial lubricant for preventing screw seizing, MK1KS, and to fasten with
‘ ‘ recommended lorque.
Preferably choose working direction A (dimb milling}

e v Il N s H | =

03 g 0.5 £33 0T | 08 08 1.0 ¥5 25 2.8 a0 .5 4.0 8.0 8.0 .o

[ o=
[ ]
=]
%]

0.0510 0.07 1D 0.06x0 0070 0110 005007 <D 003x0 0.03xD t I t t t t
10 2.0 2.8 34 a:2 4.4 4.7 51 | BAa &7 6.0 T 8.0 8.7 8.2 2.5

12 2.2 34 37 Sa3 | 4.8 52 5B | 60 6.3 B8 73 8.2 8.7 104 | 108 | 113 | 1.8

16 25 38 4.3 5.0 5.6 &1 &5 T0 T4 7.7 a3 196 | 18| 1 25 132 138 | 148 | 155 | tBS

20 28 4.0 4.5 56 6.2 6.8 74 T8 8.3 B7 106 | 120 | 132 143 | 182 | 160 | 173 | 183 181

25 - 4.5 b4 6.3 7.0 T B.2 8.8 9.3 a3 118 | 136 | 160 | 162 | 1731 183 200 | 214 | 224
an - . G0 5.9 7.7 B4 2:] - 10:20) 18 | 130 150 | 16 | 180 | 1893 (204 | 224 | 240 | 254
a2 - - - 71 79 8.7 9.4 199 | 106 | 111 135 | 155 | 172 187 | 200|212 | 232 | o50/| 265

" e e



Technical Information for ARC

Milling on inclined face

Effective diameter will depend on :
Inclined face angle 1
Cutting depth

Typically. it will be batween;
Minimum effeative diametar = b Dxcos v
Maximum effective diametar = & D

Roughness L1 7

%

Yalue of Bt = dependant upon stepover i e BT

A = milling sutter radius

Piteh = ae 0.7 | 1.0 1.5 1.4 | & | 20 1.0 | 2838 | 28 (30 40 | 30 | 440 | 5.0 1.0 &0 5.0

Rt 001|002 005|002 005 008 002 006|014 005|011 0.20 002 (016 025 007 013 020

Tz = wotiand bt feed | vy b feed)

Inserd @ [

hMiax = masimum chip hickness chinned

b : _
D 0.4 0.2 0.3 0.4 0.5 0.8 oy o8 0.9

=)
7
[=}
5
;
5
=
5
5
5

pafi - 29 2.6 2 21 2.0 1.8 1.7

12 55 a9 3.2 2.8 2.5 23 241 20 1.9 1.8 15 13 1.2 1.2 11 1.1 1.0 1.0

& | 63 | 45 | 37 | 32 | 29 | 28 | 24 | 23 22 _2,1 | LR I o I S O A T S I
90 71 | 50 | 41 | 36 | 32 |29 |27 | 28 | 24 [BEEM 19 | 17| w5 | 14| 13| 13| 2| 10| 1o
25 . 56| 48 |4 | 38| 33 |ae | 2e | EF |28 | 20 Y& | VR 15| 14 | 14 . taar | 12 | 1
20 50 | 44 | 38 | 38 | 33 | an 29 | 28 | 23 | 20 18| 17| 1B T G ol 1.2
32 | . - . 45 [ 40| a3 |as | an | so |uee | 2en| 23 18 | 43| 16 | 15 | ta] 13 | 12

Exarnple; Cutter: 311,181 20R050B205M.L 100

ap = Tmm

Chip thickness required = 0.2mm (h Max)

Actual tooth feed 1o be used = 0.46mm = 0.2 x 2.3 comection factor {fz)

43

Technical Information for ARC

Helicalint erpolat 1 on

Plunging(a)

Plunging(b)

T— .
Fomda :Dp = Dp- d

1 _ 25 0.5 B 35 |

13184 3./8.4 25 0.5
12 42 0.5 g ‘ 43 15.7/22 1,7/10 3.0 0.6
& | 56 0.8 E 5.7 20.9/29.4 49/13.4 40 08
20 70 1.0 & 7. 26.2/36.7 6.2/16.7 5.0 1.0
25 82 1.2 g 85 33/46.1 8/21.1 ‘ 6.0 ‘ 1.2

1.Raduce cutting data by 30% when working in ramping and helical interpalatian
2.Reduce autting data by 50 to B0% when plunging depending on sa o ap

44



Milling Tooling Milling Tooling

= oe -
- b -

i -

]

X L
3 =

—_— + i
= ANT TEL =t
_/ ’ L of Apt-max. g » D1 max . Aptma
At max = 3 B (B edges) i

Aot e Ap2 max = Smm (4 edges: reduce keed rale by 40%

Apl man =3, 5mm (8 edges)
ApZ max = Bmm {4 edges), reduce feed rale by 40%

311.408.32D02R25W 200F05 | az | 20 _ 41 25 [ z 3.8 11.9° 312.408.050RA040FC58 50 29 58.2 a8 43 3.5 4 B0’ 0.25
31140 32D03AZEWZ00F0S 3z 20 A 25 78 3 3.5 1.9? 312.408.060R06CF05M s0 | 22 | s8¢ | | a8 | a3 a5 B §0° | 035
311,408, 32003 R2ZEW 250F05 az 25 41 25 az 3 3.5 1.0° 312 408.0683R050OF05B 63 o 71.8 50 43 4.5 £ 149" i ﬁ.g
311.408.40D03R2EW2S0F05 a0 25 44 25 82 3 3.5 75" 412408 06380 70F0SM 63 . e e . . &0 . 43 35 7 14 . 0.63
311.408. 40004 AZEW 250F05 T 25 | 48 25 B2 4 3.5 1.5 312.408.080R080OF05E g0 21 | 887 | &0 | 50 35 & 2. 1.10
311,408, 40204 R4aW320F05 ' a0 | 3z . 49 449 110 4 3:5 . T 212408 .0B0F080FOEN a0 &7 BE.7 . &0 50 3.5 g 2.9 1.12
312.408,100ROTOFD5B oo | 32 | toe& @ - | 8o | 80 as | 7 22 | 1n

312,408,100/ 1 0OFQSM oo | 92 | rode” | | B0 | 50 S5 | e | G | s

312.408.1 25R080F058 125 | 40 | 1336 | . 84 &3 35 | 8 | 11" | 274

312/408.1 2581 20FQ5M ra 40 133.8 - g4 53 35 12 1.7 2.83

312.408.160F1 0GFOSE 160 40  16BE 667 | 114 63 35 | 10 13 4.30

QFRIGETS ‘ i s 312.408.160R180F05M 180 40 168.5 | 66.7 114 &3 25 16 1.3" 4.48

312 408.063R040F0 78 63 | 22 | 743 | . s | 43 50 | 4 | 55 0.62

312.408.083R050F 07 63 22 74.3 : 50 43 5. 5 B.5 b0.55

312 408 0B0AGLOFDTS g0 | ar | enz | e 50 50 4 40" | 1.14

312.408.080RC60F0TM 80 27 B1.2 .| &0 50 5. 5 4.0° 1.06

312408, 100A0SOFDTE g0 | 32 | 1108 | o8 B0 5.0 5 30' | 165

312 408, 100R0B0OFOTM el 32 110.9 . BO 50 5.0 g 3.0 1.57

812 408.125R060F0TE (85 | 40 | 1aso0 . ' an | e3 50 6 2.3 | 2.58

312,408,125 100F0TM i25 | 40 136.0 | @0 | &3 5.0 10 23 | 268

412:408.160R0TOFO7E = 40 17008 867 1140 B3 5.0 7 1.7 4.20

31 2.40B.160A12CFOTM 18D 40 170.9 66.7 1o | 83 50 12 1.7 4.34

OFKTO5T3TI [ M4.0%8 r15S

OFKETO7040 O ME.O*12 T.209



Milling Tooling

312.409.063A05RS450F07CA B3 22 74,2 : 50 43 5.0 5 0.52
312,409,080 AOBRS450F0TCA 80 27 31.1 ! 60 50 5.0 & 1,40
312,409,100 ROBRSASOF0O7CA 100 3z 111.0 | s | BD 50 | B 2.00
312.409.125810RS450F07CA 125 | a4p | 1358 | ' e | 83 | s0 | 10 | a1
312,409 160 C1 2AS4SOFOTCA 160 an 170.8 56.7 110 B3 5.0 12 5.20
312.409.200C12RS450F07CA | 200 | 80 | 2110 | 96 | 435 | g3 | sBO | 12 | 150
312.409.250C16RS450F0TCA 250 g0 | 2810 106 | 48y | g3 50 | 16 1610
312.409.315020AS450F07CA 315 B0 326.0 1018 240 63 5.0 20 22, 80

OFKTOT04= T Ms.0*12 ‘ ANS. 5 ADE.BS | T-205

Apt ima = 3.5 (5 edgas)
ARZ max = A gd edges]. neduce febd rale by 40%

313.408.32002B40M180F0S 2z | e [ 4.1 17.6 Mia a0 22 2 3.5 Q.23
313.408.32003R40M16 0F05 a2 29 41.1 7.0 M1& 40 22 < . 0.21
213:408:40003R40MIEDFO5 40 29 48.0 17.0 W16 40 22 & 3.5 .27
31340840 004R40M 16 0F05 40 | 29 | 49.0 1o | MIs | 40 | 22 4 3.5 | 027

OFKTOST3C M40 8 ‘ Sl

Milling Tooling

311.513.32D02R50M 250N0OB 3z 25 47 1] 107 5B e 0.4
311.513:40D03R50W 250N0E 40 25 55 50 127 5:5 3 0.5
311.513. 40004 ASCW 250 MOE 40 25 5B =lu] 107 5.5 4 0.5
211,513 50D04 RE0W 250MOE =0 25 65 50 107 5:5 4 LN e

DONHXOBGGE0E

1N Rl

T-20%
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Milling Tooling

Fig.1

Milling Tooling

312.513.050A04RS450N0SR 50 20 65 ag 4o 5.5 4 | 0.3 313.513.25002R032 M1 6ONOS 25 99 332 7.0 | M8 32 29 2 4.0 0.14
312.513.050A05RS450 NOBM 50 22 85 a8 40 55 5 1 0.3 313.513.25D03A032M1 6ONOS 25 29 332 170 | M1 32 29 3 40 0.14
312.513.063A06RS45DNOBE 683 22 T8 5O 40 E.5 & | 3 ] 373.5813. 3200380400160 MNOG az 25 402 17.0 Mg 40 22 3 4.0 .21
312,51 3.083A07AS450NOEM 53 22 a8 50 40 5.5 Fi 1 Q.7 313.513.32D04R040M1EONDE 32 29 402 17.0 M5 40 22 4 4.0 .23
312.513.080A06RS450N0ER a0 27 a5 50 50 5.5 6 . i.2 313.513.40D04R040M! SONOS 40 29 48.2 170 | Mg 40 22 4 40 0,26
31%.513.080A00RS450 NOEM BO 27 a5 L= 18] * 50 5.5 9 1 1.2 313 .51 340D05RC40OMIBONOE 40 o9 482 17.0 Mia 40 22 5 4.0 0,28
312.513.080A10AS450NoEH 80 57 | 95 | 60 | B0 | 55 10 | 1.2 '
312.513.100808RS450N0BE 100 32 | s | =80 . | s0 | &8 g 2 i.8
312.513.10081 1 AS450NOEM 100 32 18 80 : 50 5.5 . 2 1.8
31251312581 0RS450MOBE 125 40 | 140 | 60 . | e | &s 10 2 4.5

 312.513.125814AS450 NOEM 125 40 140 930 s &3 5.5 14 2 3.5
312.513.180C12AS450NOEE 160 40 B 10 66,7 | 83 | &8 13 2 45 ONHXCE0E0E ‘ M5.0%13 T-208
312.512.160C 16H3450N0BM 150 0 | 1711 | 110 6.7 | €3 | &35 18 2 45 '
312.513.200C12 AS450 NOSE 200 50 215 135 | 101.6 63 5.5 12 3 5.8
312.513.200C 18RS450NGEM 200 60 | 216 | 135 | 106 | 63 | 55 15 3 5.8
312.513.250C 16 RS450NOSE 250 60 | 265 180 | 1018 | 63 5.5 16 3 12.0
312,512 250C20RS450N0OEM 250 60 | 265 | 180 | 1016 | 63 | 55 20 3 12.0

MS.0"13 T-205

OMNHX0B0E0S
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Milling Tooling

Milling Tooling

212 459.050A04RSTESN1 28 =1 49 s 11 18 10.4 6.3 20 40 4 5.0 1 0.4
312,459 0B3A0GRSTREN1 2B B3 48 22 11 18 104 6.3 20 40 G 8.0 1 05
312 459 0BOAOERSTESNT 2B 80 &7 a 14 20 12.4 7.0 23 50 5 9.0 1 1.2
312,459, 080A0TRASTESNI 2M i 57 27 14 20 124 | 7.0 23 &0 ¥ g.0 1 1.1
312459 100B06RST5EN1 2B 100 B7 a2 18 26 14.4 B.0 25 50 B 8.0 2 1.6
312.459,100BOBASTESNI2M 109 g7 32 18 el 144 | B0 %5 50 B 9.0 2 2.5
312.459,125B02A5755N1 2B 125 B7 40 22 32 16.4 9.0 29 &2 B 9.0 2 3.3
312,469 1258 10AS 7SSNE2M 125 B? | 40 22 3z 15:4 9.0 25 53 | 10 3.0 2 30
212,459 160B TOASTESNI 2B 160 107 40 107 15,4 8.0 32 63 10 9.0 2 4.4
312,469 160B 12AS TSN 2M 160 107 . 40 107 145.4 8.0 ag 63 . 12 9.4 2 4.9
312,458, 200C16RASTESN128 200 130 &0 135 25,7 14 az2 63 16 9.0 3 5.9
312.459.250C1 6ASTESN12B 250 180 80 180 5.7 14 as 82 | 18 9.0 3 10.6
312,450 315D20RASTESN1 2B 315 240 . &0 238 25,7 14 38 53 . 20 9.0 4 1735

312,450,050 AD4RS455N1 28 50 40 22 11 12 10.4 6.3 20.0 40 4 .0 1 0.5
312,458 050A06AS455N1 20 50 48 s 11 8 10.4 6.3 20,0 401 & 6.0 1 0.5
12452 063 A0GRS45SN12E 63 49 22 1 12 10.4 5.3 20.0 40 & 6.0 I o
312.459.063A08RS455M1 20 63 45 22 11 8 10.4 8.3 20.0 40 8 6.0 ! o.f
212459 0B0A0TAS46SN 128 B0 B7 27 14 20 12.4 7.0 23.0 E-.I:I 7 8.0 1 1.8
3124530804 10RS455MN1 2M 80 E7 27 14 20 12.4 T.0 23.0 50 14 6.0 ! 1.3
I A58 100B0BRS4ESN 126 100 ar 3z 18 26 14.4 B0 25,5 50 6.0 2 1.7
2124521008 12RSA65M 1 2M 120 | a7 32 18 28 14.4 80 255 50 12 5.0 2 157
3124591 26B10RS455N128 125 857 A0 22 32 16.4 9.0 30.0 63 10 6.0 2 3.8
31245091 25B 16AS 455N 1 2 125 . g7 A0 22 32 16.4 89 30.0 83 18 6.0 2 ay
312,450 160B12RS455N 126 180 127 40 107 16.4 9.0 32.0 63 12 &.0 2 53
312459 1680B 20R5 455N 2M 180 107 40 107 18.4 9.0 320 &3 20 8.0 2 5.4
312453 20001 4ASA55N1 28 200 130 60 135 25.7 14 X2 83 14 6.0 3 f.1
312459 200 C24R5455N 1 20 200 130 &0 135 EET 14 32 63 24 6.0 3= ¥
312 458 250 C16AS45EN12E 250 180 BO FEO 25.7 14 a2 83 16 6.0 3 | 119
312459250 CANR5455N 1 2M 250 180 {=18] 180 257 14 a2 83 30 6.0 3 . 12.0
31245831501 8AS485N 128 315 | 240 | €0 238 | 257 14 38 63 18 6.0 4 | 188
31245031 5020R5455N 12M N5 2an 60 * 238 257 14 3B 63 20 8.0 4 185

SMNEX1Z20GANN

M40 10

T-155

SNME 206ANN

Ma.0* 10

T-155

SHEX1208ENN

SHNMX1Z06ENN

ha. 0% 10

M40 10

T-155

T-155
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312.450.063A08RS88SN128 | 63 | 48 22 " | 18 | 104 63 | 20 | 40 6 |15 | 1 | o4 311.458 14D01RS0WIELNIO T 6 25 a0 ; 9.0 KL
312.450.063A08RSERSNIZM | 63 | 49 | 29 71 | 18 | wa| s | 20 | 0 | & s 2 | ce 311,458, 18001 RSS0W1 6LN10 | 96 | 18 | o5 90 ' 9.0 0.11
312.459.080A07ASEESN128 | 80 | 57 27 t4 | 20 |124| 70 | 238 | 80 | 7 |15 | 1 | 12 411,458, 1 BDOZASIOWI BLN1D 18 e 35 an 2 8.0 0.1z
312.459.080A10RSEESN1ZM B0 | 57 | 27 va | 20 | 124| 70 | 23 | so | 90 [ | 9 1 311,458, 20D02ASS0WE0LN10 20 20 30 100 2 9.0 0.21
212.450.100BOSASESSNI2E | 100 | 67 a2 19 | 28 | 144 | B0 288 | s0 | 8 |[1s | =z | 18 311.4568,20003ASIOWZOLN10 20 | 20 | & 100 a 9.0 0.21
312,459 100B12RSABSN1 2M 100 &7 3z 18 26 14.4 a.0 25.5 50 12 11.5 2 25 311,458, 25002R520W2ELN10 25 25 as 115 b o0 0,38
312.450,125B10ASH8SN12E | 125 | B7 40 | 22 | 32 | 164 | 90 30 | 63 0 |15 | 2 | 33 311.458,25D03AS20W2ELNI0 . es | 25 | 38 15 a 5.0 0.38
312.450.125B14RSe8SN12M | 125 | 87 | 40 | 220 | 32 | 164 | s0 | 30 [ es | 14 [ns | 2 [ 30 311.458.32003RS00WIZLNIO | sz | @2 | a0 125 3 9.0 0.70
312.450,160B812ASEBSN12E | 160 | 107 | 40 . | 107 | 184| 90 | 32 | 83 | 12 |15 | 2 | a4 411.458,32004ASS0WIZLNTO ap 32 40 125 4 9.0 0,70
312 450 160B20ASEESNI2M | 160 | 107 | 40 . | 107 | 184| 90 | 32 | e | 20 | nms | 2 | 40 311 458 40004RSH0WAZLNIO | a0 | a2 | a2 130 4 8.0 |28
313.450.200C1 4RSEBSN12B | 200 | 130 &0 - | 135 [ 27| 14 | 32 | 83 | 14 [11s5]| 3 | 64 311,458, 40D05ASS0W42LN10 a0 | a2 | a2 130 5 9.0 1.25
313.450.200C24RS88SN12M | 200 | 130 | 60 180 | 287 | 14 | 32 | 63 | 24 | 115 | 3 | 6.4 311,458 50DOSRSI0W42LN10 | so | 4 | a5 135 5 9.0 | 48
313,450, 250C36RSBESN1ZE | 250 | 180 80 238 | 257 | 14 | 38 | 83 | 38 |15 | 3 | 106 311,450, 50D07RSO0OWAZLNID 50 a2 45 135 7 5.0 .48

311,458, 32D0ZRS90WAZLMIS 32 3z 40 125 2 14.0 0.8

311.458,40D03ASGOWIZLN1 S a0 3z 4z 125 3 14,0 083

311,458 50003RSIOWA2LN1S 50 | 42 | 45 125 a 14,0 1.45

311,458, 50D04RSSOWAZLNTS . s0 | 42 | 45 125 4 14,0 .45

311,458,630 045S90WARLNI S 63 42 a5 125 4 14,0 1.71

311,458 63D0ERSI0WA2LNI & 83 az | a8 125 6 14.0 171

SNEX12060NN hi4.0%11.R3 T-185
SNMX1206CGNN M4.0%11-R3 T-158

LNEX /LNMY 10087 Ma.0*7 ‘ 108

LNEX /LNWX 16107 M4.0*12 ‘ T-15%
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Milling Tooling Milling Tooling

312.458.040A04RSSOLNIOB | 40 | 35 | 16 g va | 84 | 58 | 19 | 40 4 | 90 o024 1 313.458.1400 1 RS9OMOBLN10 14 12.0 6.5 25 40 Mos ) 9.0 0.02
312 45A.040A0BASB0LNTOM | 40 | 35 | 18 s | 14 | 8.4 | 58 | 19 | %0 s |90 o2z 1 313,458, 1600 1 RSSOMOBLN10 | 48 | 145 | @5 | 25 42 Mo8 1 | so0 | ooz
312 453.050A05RSOOLN1OB | 50 42 | 22 1 | 18 | 104 63 20 40 5 | 90 036 | 313,458, 18002RASSOMOBLN1D 18 | 145 85 | 25 42 Mo8 2 | 80 | 003
312 458.050A07ASGOLNIOM | 50 | 42 | 22 | 1 | 18 | w04 | &3 20 | 40 7 | 9o | 0a3s| 1 313,458 20002RSS0M1OLNIO 20 180 10,5 30 51 Mi0 2 9.0 0.08
212 458.063A07RSOOLNIOB | 83 | 48 | 32 | 11 | 18 | 104 63 20 | 40 7 | o0 oer| 1 313,458, 25002RS90M1 2LN1D . 26 | 230 | 128 | 35 59 M2 2 90 | 0.1
912.458.063A00RS20LNIOM | 83 | 43 | 22 | 1 | 1@ | 04| 63 | 20 | 4o g |90 | o8 | t 413,458 32003RSS0M16LN1O a2 28.0 17.0 an 67 M1 3 9.0 021
312.458.080A0BRSOOLNIOB | 80 | 57 | 87 | 14 | 30 | 124 70 23 | 50 g8 | 90 124 1 313.458 4000 4ASSOMI6LN1D a0 | o | 170 | a0 67 M8 a 90 | 028
312.456.080A10AS20LN1OM | 80 | 57 | 27 | 14 | 20 | 124] 70 | 23 | s0 | 10 | 90 [ 123 1 313 458 32002RSG0M16LNIS | 32 | 280 | 170 | a5 72 M1B 2 140 | 0.21
312.458,100A00RS9OLN1OB | 100 &7 | 32 | 18 | 26 | 144 B8O 25 50 s | o0 104 1 413,458 40003RSA0M1ELNI5 40 28.0 17,0 45 72 MG 3 140 | 026
312.458.100A12AS00LN1OM | 100 | 67 | 82 | 18 | 26 | 144 80 | 25 | S8 | 12 | eo | 183 | 313458 S0004RSEOMIELNTS | s | 300 | 170 | 45 72 M16 4 140 | 0.41
312 458.050A03RSOOLNISE 50 46 | 22 | 11 18 | 104 63 20 40 a [140 036 | 1

312.458.063A04RSS0LNISB | 63 | 49 | 22 | 11 | 18 | 104 63 20 | 40 4 | 1406 088 | 1

312.458.080A0SRSS0LNISE | 80 | 57 | 27 | 14 | 20 | 124 | 70 | 23 | 56 | & | 140 | 146 LNEX ZLNMYX 1008 M3 0Vt 1.105

312458 080A0TASS0LNT M . B . BT . 27 14 . 20 |E.4. T.0 . 23 . o0 7 14.0 1.4 1 LMNEX /LMK X150 . Ma. =12 . 1-t55
312/458.100A05RS00LNISB | 100 67 | 32 | 18 | 26 | i44 B8O 26 50 5 | 140 | 184 | 1

312.458.100A0BBS90LN1SM | 100 | 67 | 32 | 18 | 26 | 144 | B0 | 25 | 50 g | 140 | 182 | 1

312.458.195A0TRSO0LNIEE | 125 87 | 40 | 22 | 32 | 164 &0 30 &3 7 | 140 379 | 1

312.458.125A10RS00LN1SM | 125 | 87 | 40 | 22 | 3z | 164 90 | 30 | &3 | 10 | 140 | 370 |

312,458 160B0BRSOOLNISE | 180 107 | 40 100 | 16.4| B0 @ 32 | 68 g |140 475 | =

312.458.160B12RS90LNTSM | 160 | 107 | 40 . | 100 | 164 | 90 | 32 | 63 | 12 | 140 | a7

LNEX/LNMX 10060 hz.0%y 1488

LMNEX/LNMEI5100 Ma.0* 12 T-155
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Technical Information Milling Tooling

1. Ramping 2 Helical cutting for blind hele 3. Helical culting for thrpuqh hole
@oHmin

314.558.32D02AS30W3I2SAN11.L40 3E 3z 49 110 2 40 _
314,558 40DO3ASAOWAZEAN11.L40 40 32 18] 125 3 40 12
314,558 A0DOZRE2OWIZSAN15:L42 &0 2 55 120 2 43

314,558, 40D02A590W3ZEAN16.LEE 40 32 5 140 < 56 8
314,558 50D03RAS30WAZSAN16.LES & 42 T 140 3 B . 12

AN ANHX 11087 M3.0* 7.0 T-108
AMNKWE S ANHXAG0TT hda, 0%tz T155

14 5.0 114 27 3 25.0 25 19 1.0
I ' 4.0 143 ' aj 3 200 | 2.0 23 1.0
18 | 4.0 143 as ' 3 33.0 2.0 27 2.0
20 4.0 143 39 4 aro | 2.0 a1 2.0
25 | 3.5 163 ' 49 4 410 4.0 a1 3.0
32 ' 3.0 a1 53 45 61.0 4.0 55 3.5
40 T 2.0 28% ' 74 ' &0 770 | a5 71 3.0
50 1.5 aas ' 3 ' as 970 | a5 91 3.0
40 2.0 286 79 4.0 77.0 4.0 7t 3.0
50 1.5 a8z 2 ' a5 910 | as 81 2.0
&3 ' 1.0 573 ' 125 ' s 1230 | 30 17 2.5
g0 | 1.0 573 159 4.0 167.0 40 151 a5
100 . 0.5 1146 . 189 . 2.0 1970 . 2.0 1419 2.0 315.558.060403R5305AMT 1L40 50 | 22 | g0 3 40 0.59 | 12| M1D*1.5%40
az ' 2.5 229 ' 82 ' 4.0 505 3.0 4 2.0 315.558.062A045530SANT 1LE0 83 27 80 4 &0 1.34 24 M12%1.75%60
~ an | 2.0 256 78 4.0 75,5 3.0 65 2.0 315.658.080A057S90SAN1 1160 g0 | 4 80 5 &0 227 | 30 M16*2.0%0
50 2.0 285 a8 5.0 95.5 4.0 B& 35 315.658.050A0 2AS905AN 1 6Lez 50 | 22 | 65 2 42 065 | 6 | MID"1.5%0
63 ' 2.0 2HG ' 124 ' 5.0 215 | 5.0 11 5.0 315.558,063A0 2R S90SAN 6L4D 83 27 70 2 432 112 G M12%1. 75450
50 2.0 PEG ' o8 . 5.0 955 4.0 a5 35 315:6608.063A03RS00SANT GLES 83 | 2F | 80 3 il 133 12 | Mi2*1.75%60
63 ' 2.0 2E6 124 5.0 f21.5 50 1 5.0 315.558.080AC4FSI0SAN1 6L56 g0 | 32 | 80 4 56 223 | 16 | MIE*2.0%50
80 ' 1.5 382 ' 158 ' 5.0 155.5 5.0 145 5.0 315.568. 100A0EASI0SAN ELES | 0 40 100 5 5o 4.51 25 M20" 2 5460
oo | 1.0 573 ' tog ' E.0 195.5 4.5 185 4.0
126 | 1.0 573 748 5.0 245.5 5.0 235 5.0
166 | - 0.5 1146 318 4.0 315.5 35 35 a8
ANMK/ANHY 11067 M3.0°7.0 1105
The Lmin is when depth of cut is10.0mm{Lmin=10/tan =« ANME/ANHX 1807 ha.n*12 T-155
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Milling Tooling Milling Tooling

311.512.18002R030B 1 BWNIEL1 0D 1% 16 an 100 2 10 0,15
311.512_18002A070B1BWNOBL1BO 1% 16 70 150 2 1.0 0.20
311.512.18002R100B 1BWNOGLZD0D 16 ' 16 ' 100 200 ] 1.0 0.28
311,512 18002 R0Z0R 1 6WNGELIDD | 18 ' 16 | 20 100 2 1.0 0.15
311,512 18D02R0Z0BIGWNEELISD 18 _ 16 _ 20 150 g 1.0 0.21
211.512.18002A020B 1 6WNOGL20D 18 16 20 200 2 1.0 0.8
311,512 20D02R0O50B20WNOELT 50 20 20 50 150 2 1.0 0.28
311.512.20002R1 ooB20WNosL200 | 20 ' 20 ' 100 200 2 1.0 0.28 312.51 2.050AD3AS1 AWN 138 50 42 22 L 17 104 | 83 21 40 3 20 0.3
311.512.20D02R130B20WNO6L250 20 _ 20 _ 130 250 z 1.0 0.38 31251 2.050A04RS 1 4AWN13M B0 42 | o7 1 17 | 1e4| B3 | 2 an 4 20, | 043

R L S s £ a2 2 L S LD .4 312 512 063A04RS 1 AWN 138 63 | 49 22 | 11 | 1@ | 104 63 | 21 | 4 | &4 20 | 05
311,512 26003 ROB0BZEWNOBL200 75 75 Eh 200 3 1.0 0.57 :

_ﬂﬁjglz.EEDﬂEH‘EGBESWNGELEED ] a5 181 5RO 7 1.0 0B 312.512.063A05A514WN13M 83 _ 49 . 22 | 11 | 18 | 10.-1_ 6.3 21 _ 40 B 2.0 _ 0.5
BV 32D 0AR0 TORBATPWHNOELT S0 32 32 s 150 A 1.0 0.82 312,51 2.080A0BRS 14NN I1AB BO 57 27 14 20 12,4 T.0 23 5D 5 a0 1.0
311.512.32D04R) 00B32WNOBL200 | 3% _ 3z _ 100 200 4 1.0 1.10 R TR T STl I s I | e I R R z el R
211.512.32004R1 80B32WNEEL20D az 3z 180 300 4 1.0 1,66
911,512 26002 A0SR 25WNOBL 150 25 a5 &0 150 3 1.5 |:|_5_ 31251 2 100A06RS 1 4AWNI13B 100 | BT | 32 ! 18 | 26 | \4.5. B.O 25 | 50 B 2.0 | 1.6
311.512.25002R120B26WNogL200 | 25 | 25 | 120 200 2 1.5 0.6 312.51 2:100A07AS1 4WN13M 100 | 67 @ 32 18 | 26 | 144 | 80 | 25 | =0 7 | 20| 18
311.512.25002R180B25WNoaLs00 . 28 @5 | 1D 990 2 59 1.0 312.512.125A0TAS14AWN 135 125 | 87 40 | 22 | a2 | 164 | 90 | 28 | 63 7 | 20 | 32
411.512.30003R0T0B32WNOSL1 50 an 32 70 150 4 1.5 0.8
T Bl St e e 5 i o - i oG 5 e TG 312512 1 25A0BAS 14WN13M g5 | @7 | 40 77 3z 64| 80 | 2 &3 i 20| S8
311.512.30D03A180B32WNOSLI0D | 30 : a2 : 180 300 3 1.5 15

_311.512.32D03A0T0B32WNOSL150 32 3z 70 150 3 1.5 0.8
311.512.32D03R1 20B32WN0OSLZ0D | 3z _ 3z _ 120 200 3 1.5 1
311,512, 3200571 B0B3IWNOSL300 2 a3z 180 300 3 1.5 .7
311.5612.40004R050B32WNOBLIED an _ az _ 50 150 4 1.5 0.8

_311.512.40D04R050B32WN09L250 an az 50 250 4 1.5 1.5
911.512 40004R050832WNOSL300 an 32 50 300 4 15 1.8
311.512.32002R070B32WN13L150 3z 3z 70 150 2 2.0 08 WNMX130S20ZNN M4 0012 I1s8
311.512.32002R1 20B32WN13L200 3 3z 120 200 2 2.0 1.0
311.512.32002R180832WN13L300 az _ az _ 180 300 2 2.0 1.6
311.512.35002R050B32WN13L1 50 a5 3z 50 150 2 2.0 0.8
311,512 35D02R0S0B32WN13L200 | 35 _ 3z _ 50 200 2 2.0 1.1
311.512.35002R050B32WN13L300 35 32 50 300 ) 20 1.7
311,512 40D03R050B32WN13L150 | 40 _ a2 | a0 150 3 2.0 o8
311,512, 40D03R0S0B32ZWN 1 3L250 a0 a2 50 BED 3 2.0 |4
311.512 40D03R050B32WN13L300 an 3z _ 50 300 3 50 1.7
311.512. 50004 R050B32WN 131150 50 3z _ 50 160 4 20 L1
311.512.50D04P0S0B32WN 1 3L250 50 3z _ 50 250 4 2.0 1.7
A11.512.50004R0S0B3IZWN13LI00 50 az &0 300 4 2.0 2.0

WHMXDS031 22NN WNMXOB0Z12ZNM T-85
WNMX0STI18ZNN WNMXOSTIIELNN T-108
WNMK1305620ZNN WNBMX13I06Z20LNN T-168
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Milling Tooling Milling Tooling

Fig1 Fig2 Fig3 Fig4

12 61 Z2.080A04R51AWNIER B3 6o 27 14 20 12.4 7 23 =50 e 25 099 1 313,512 16002R2SMOEWNOE 16 14.5 8.5 25 42 MoB 2 1.0 0.03
312.512.080A05AS1 4AWN16M g | 85 | 27 | 24 | =8 | - [4za] 7] 23] so'| 5 [ 25 [es1 | 1 313.512.1BD02R25MOBWNOE 18 145 8.5 25 42 OB 2 1.0 0.03
312.512,1 00AD5HS14WN 168 1o | 85 |32 | 18 | @6 | - |ta4| 8 | 25| 80| 5 | 25 [188 | 313,512.20002RIOMI OWNGE 20 18.0 10,5 as | B MID 2 1.0 0.06
312.512.100A0BAST 4WN16M 100 | 85 | 32 | 18 | 26 | - |t44| & | 25| 50| & | 25 |164| 1 313.512,25D03H35M1 2WNOE 25 23.0 | 125 | 85 | 59 | M2 3 1.0 0,10
3125121 25A05RS 1 4WN 168 125 | 100 | 40 | 22 | 3z | 52 | 164 9 | 23 | 63 | & 25 323 | 1 313,512 32004R40M1 BWNOS 32 29.0 170 40 67 M15 4 1.0 0.21
312.512,125A07AS1 4WN16M 125 | 100 | 40 | 22 | 32 | 52 |64 | @ | 29| 83 | 7 | 25 | 224 | 1 313,512, 25002R35M1 2WNOS 25 53.0 12.5 as 59 Mi2 2 5 | 0.10
312.512.1 60BOTASTAWN168 160 | 107 | 40 | s | - 164 o | 32| 63| 7 25 a73| 2 313.512.32D03R40M1 BWNGD az 290 170 40 | &7 | Mie | 3 15 | 0.0
312.512.160BOBAS 14WN16M 160 | 107 | 40 | - g0 | - |#64| 9| 32 | 63| B | 25 |77 | 2 313,512.40D04R40M1 BWNOS 40 2.0 17.0 40 67 M6 4 16 | 028
312.512.200C08AS1 4NN 1686 200 | 145 | 60 | - | 132 | - |@257| 14| 38| B2 | 8 25 648 3 313.512.32002R40M1BWN 12 s 260 | 170 | 40 | &7 | Mie 2 2.0 0.20
312.512.200C10RS14WN16M 200 | 145 |60 | - |132| - |257| 14| 38 | 63 | 10 | 25 | 661 | 3 313.512.40D03R45MIGWN T3 40 280 | 170 | 45 | 72 | wmis | a3 2.0 0.26
312 512 250C10AS1 AWN166 260 | 190 | 60 | - | 130 257 | 14 | 38 | 83 | 10 | 25 1101 3

312.512.250C1 2RS1AWN16M 250 | 190 | 60 | . | 180 257 14| 38| 63 | 12 | 25 [11.04]| 3

312.512.315D12RS1 4NN 168 315 | 250 | €0 | - | 238 (257 | 14| 38 | 83 | 12 | 25 1834 4

112.512.31 S014AS14WN16M 315 | 250 | 60 | - | 208 | - |257| 14| 38 | 63 | 14 | 25 1835 4

WNMAOE031 22NN M9 ERE T.85
WNMX0ST318ZNN M3.0*7 T-105
WHNMX1305202ZMN Ma 013 T-155

WHME 1507202 NN ME 013 T-z08




Milling Tooling

311.102.10D01AS45W16SD09 1w 22 VI B3 1 5.5 o
311.102.12D01AS45W 168009 i 2 l 24 | 34 | 83 | 1 | &5 ! 0.2
311.102.18D028 S45W 165008 16 28 34 83 2 6.5 0.3
311.102 20D02ASASW 205009 20 | a2 34 | 83 2 65 | 04
© 311.102 25D03R S45W 255009 25 37 34 83 2 85 0.5
311,102.12001RS45W20SP1 2 12 ! 29 a0 | 101 1 a0 | 0.2
311,102.25D02AS45W255P1 2 25 | 42 40 101 2 9.0 0.6
311.102.32D03AS45W325P1 2 32 | 47 4 | 101 3 g0 | 10

':'—,'UM'{D'EIDSDS Ma 5+ T-185
SPMTI 204808 M5 013 T-20%5
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M

Work piece eneral st Stainless steel
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E-mail: postmaster@sandhogtools.com.cn




	Ò³Ãæ  1
	Ò³Ãæ  2
	Ò³Ãæ  3
	Ò³Ãæ  4
	Ò³Ãæ  5
	Ò³Ãæ  6
	Ò³Ãæ  7
	Ò³Ãæ  8
	Ò³Ãæ  9
	Ò³Ãæ  10
	Ò³Ãæ  11
	Ò³Ãæ  12
	Ò³Ãæ  13
	Ò³Ãæ  14
	Ò³Ãæ  15
	Ò³Ãæ  16
	Ò³Ãæ  17
	Ò³Ãæ  18
	Ò³Ãæ  19
	Ò³Ãæ  20
	Ò³Ãæ  21
	Ò³Ãæ  22
	Ò³Ãæ  23
	Ò³Ãæ  24
	Ò³Ãæ  25
	Ò³Ãæ  26
	Ò³Ãæ  27
	Ò³Ãæ  28
	Ò³Ãæ  29
	Ò³Ãæ  30
	Ò³Ãæ  31
	Ò³Ãæ  32
	Ò³Ãæ  33
	Ò³Ãæ  34

