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FRAEURE TR0 R

Technical Information Materials - Workpiece

suttontools

nterial Group AISI / SAE / UNS
mm““mmmm
1 1.0402 €22 050420 cc20 €20,C21 F112 1450 1020, G 10200
1 1.0715 95Mn 28 230M 07 5250 CF95Mn 28 115Mn28 1912 SUM 22 1213,G 12130
1 1.0722 105Pb 20 10PbF2 CF 105Pb 20 105Pb20 11L08
1 10736 95Mn 36 240M07 1B 5300 CF95Mn 36 125MN35 1215, G 12150
1 1.0737 95MnPb 36 S300Pb CF9SMnPb36 | 125MnP35 | 1926 12L14,G 12144
1 1.0401 c15 080 M 15 cs 12 16 F111 1350 S 150K 1015,G 10170
1 1.0718 9SMnPb 28 S250Pb CF9SMnPb28 | 115MnPb28 | 1914 SUM22L | 12L13,G12134
1 11141 k15 080 M 15 32C MR €15 1370 S15C 1015,G 10170
2 1.1170 28Mn6 150 M 28 14A 20M5 C28Mn SCMn 1 1330
2/3 1.0501 €35 060A35 35 €35 F113 1550 535¢C 1035, G 10350
2/3 1.0503 45 080 M 46 ccus 45 F14 1650 Su5C 1045, G 10430
2/3 1.1191 k45 080 M 46 c45 F1140 1672 S48C 1045, G 10420
2/3 1.0726 35520 212M 36 8Mm 35MF 4 F2106G 1957 1140, G 11400
2/3 1.1157 40 Mn 4 150 M 36 15 35M5 1039, G10390
2/3 1.1167 36Mn5 150 M 36 4OMS5 F411 2120 | SMn438(H) | 1335,G 13350
4/5 1.0535 55 070 M 55 55 F1150 1655 S55C 1055
4/5 1.0601 €60 080A62 43D ccss €60 S58C 1060, G 10600
4/5 1.1203 k55 070M55 XC55 €50 1655 S55C 1055
4/5 1.1221 k60 080A62 43D XC 60 C60 F1150 | 16651678 | 558C 1060, G 10640
4/5 1.1545 €105 W1 BW 1A C100KU F5118 1880 K3 W 110, T72301
4/5 11274 k101 060 A 96 F5117 1870 SUP4 1095, G 10950
5/9 1.5120 38 MnSi &4
6/7 16657 10 NiCrMo 13-4 832M 13 36C 15NiCrMo 13 | 14NiCrMo131
6/7 15423 16Mo5 02 16Mo5 16Mo5 SB450 M 4520, G 45200
6/7 1.7131 16 MnCr 5 527M17 16 MC5 16 MnCr 5 F1516 2511 SCR415 5115,G51170
6/7 1.5622 14Ni6 16N 6 14Ni6 15Ni6 A350LF5
6/7 15415 15 Mo 3 1501-240 15D3 16 Mo 3 16Mo3 2912 A204GrA
6/7 15752 14 NiCr 14 655M 13 36A 12NC 15 sneeis () | 3310349314
6/7 1.6587 17 CrNiMo 6 820A 16 18NCD 6 18 NiCrMo 7
6/7 1.7262 15CrMo 5 120D 4 12 CrMo 4 12CrMots 2216
6/7 1.7335 13 CrMo 4-4 =520 15CD35 14 Mo 45 14CrMot5 2216 A182-F11,F12
6/7 1.7380 10 CrMo 9-10 150]-622 Gr. 10CD9.10 12.CrMo 9 10 F155 2218 A 182-F22,21890
" I 1.7715 14 MoV 6-3 1503;;860'
6/7 1.7015 10Cr3 523M 15 123 SCr415(H) | 5015,G50150
6/8 1.7033 34Cra 530A32 188 3204 34Cr 4 (KB) SCr430(H) | 5132,G51320
6/8 1.7218 25 CrMo 4 1717 CDS 110 250D 45 25 CrMo 4 (KB) F1251 2225 M y20; 4130, G 41300
6/8 16523 21 NiCrMo 2 805 M 20 362 20NCD 2 20 NiCrMo 2 F1522 2506  |SNCM220(H)  8620,G86170
6/9 1.7220 34, CrMo 4 708 A 37 35004 35 CrMo 4 2234 SaR2 | 4135,4137,641350
6/9 17225 42CiMo 4 708 M 40 42004 42CiMo 4 2244 | SCM 440 (H) | 4140, 4142, G 41400
6/9 1.8509 41 CrAIMo 7 905 M 39 41B 40 CAD 6.12 41 CrAlMo 7 SACM 645 | A355GrA, K 24065
6/9 1.0961 605SiCr 7 605C7 605iCr8 9262
6/9 1.2067 100Cr 6 BL3 L3,761203
6/9 1.2419 105 WCr 6 105 WC 13 107 WCr 5 KU 2140 SKS 31
6/9 12542 45 WCHV 7 BS 1 45 WCrV 8 KU 2710 S1,T41901
6/9 12713 55 NiCrMoV/ 6 55 NCDV 7 F5205 SKT 4 L6,761206
6/9 1.7035 L1Cra 530 M 40 18 L2C4 LGt SCras0(H) | 5140, G 51400
6/9 1.7176 55Cr3 527 A60 48 55C3 55Cr3 2253 SUP 9 (A) 5155, G 51550
6/9 1.6546 40 NiCrMo 2-2 311-Type 7 4ONCD 2 40 NiCrMo 2 (KB) SNCM240 | 8740, G 87400
6/9 1.6511 36 CrlViMo & 816 M 40 110 4ONCD 3 38 NiCrMo 4 (KB) 9840, G 98400
6/9 1.6582 34 CriViMo 6 817 M 40 24 35NCD6 | 35NiCrMo 6 (KW) 2541 SNCM 447 4340
6/9 1.7361 32CrMo 12 722 M 24 40B 300012 32CrMo 12 2240
6/9 1.8159 500V 4 735 A 50 47 500V 4 5104 51CHV4 2230 SUP 10 6145, 6150
6/9 18523 39 CrMoV 13-9 897 M 39 40C 36 CrMoV 13 9
6/9 18161 5801V 4
10/11 | 15680 12Ni 19 Z18N5 2515
10/11 | 1.2363 X100 CrMoV/ 5-1 BA2 Z100CDV5 | X100CrMoV51KU | F5227 2260 SKD 12 A2,T30102
10/11 | 12436 X210 CrW 12 X215CAW121KU | F5213 2312 SKD 2 D4
10/11 | 1.2601 X165 CrivioV 12 X 165 CrMoW 12 KU 2310
10/11 | 13343 56-5-2 BM2 ZEBIHITY HS 6-5-2 2722 SKH 51 M2,T 11302
06.05.04.02 ;
10/11 | 12344 X40 CrMoV/ 5-1 BH 13 Z40CDV5 | X40CrMo511KU | F5318 2242 SKD 61 H13,T20813
10/11 | 12581 X30 WCrV 9-3 BH 21 Z30WCVS | X30WCV93KU SKD 5 H21,T 20821
10/11 | 1.2080 X210 Cr 12 BD3 7200C 12 X210Cr13KU SKD 1 D3,730403
10/11 | 13243 $6-5-2-5 BM 35 N SO HS 6-5-2-5 HS6-5-25 | 2723 SKH 55 M35
- 10/11 | 13348 52-9-2 00PN HS 2-9-2 HS 2-9-2 2782 M7,T 11307
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Z 80 WKCV

10/11 | 13255 5$18-1-2-5 BT4 ZBOlKeY HS18-1-1-5 | HS18-1-1-5 SKH 3 T4,T12004
10/11 | 13355 518-0-1 BT1 ZEoe HS 18-0-1 HS 18-0-1 SKH 2 T1,T12001
10/11 | 14718 X45 Cr5i 9-3 401545 52 745059 X 45 CrSi 8 SUH 1 HNV 3, 5 65007
12/13 | 14104 X12 CrMoS 17 420537 Z10CF 17 X10CrS 17 F3117 2383 SUS430F |  430F,5 43020
12/13 | 1.4000 X6Cr 13 403517 76C13 X6Cr13 F3110 2301 SUS 403 403, 5 40300
12/13 | 14016 X6Cr 17 430515 60 78C17 X8Cr17 F3113 2320 SUS 430 430, 543000
P 12/13 | 14113 X6 CrMo 17 434517 78CD 17.01 X8 CrMo 17 SUS 434 434, 5 43400
12/13 | 14006 X12Cr 13 410521 56A 710C13 X12Cr13 F3401 2302 SUS 410 4105,5 41000
12/13 | 14001 X7 Cr 14 F8401 SUS 429 429
12/13 | 14871 X53 CrMnNiN 21-9 349552 752 CMN21.09] X 53 CrMnNiN 219 SUH 35 EV8, 5 63008
12/13 | 14034 X46 Cr 13 420545 56D 740C14 X 40 Cr 14 F.3405 2304 SUS 42012
12/13 | 14057 X19 Crli 17-2 431529 57 Z15CN1602 | X 16CNi 16 F3427 2321 SUS 431 431,5 43100
12/13 | 14313 X3 CrNi 13-4 425C11 750N 134 X 6 Crli 13 04 2385 Scs5 CA6-NM,] 91540
12/13 | 14027 G-X20Cr14 420C24 568 220C13M Scs2
14.1 1.4436 X3 CrNiMo 17-13-3 316533 ZoND | X5CrmiMo 17132 2343 SUS 316 316,531600
141 14310 X10 CrNi 18-8 301521 Z12CN17.07 | X2CNi1807 F3517 2331 SUS 301 301,530100
14.1 1.4401 X5 CrNiMo 17-12-2 316531 58) Z6CND17.11 | X5 CrNiMo 17 12 F3543 2347 SUS 316 316,531600
14.1 1.4429 X2CrNiMoN 17-13-3 316562 Z2CNDA7A3 | 3 CrniMoN 17133 2375 | SUS316LN | 316LN,S31653
14.1 14583 X6 CrNiMoNb 18-12 X6 CrNiMoNb 17 13 318
141 1.4305 X10 CrNiS 18-10 303521 58M | Z10CNF1809| X 10CrNi1809 F3508 2346 SUS 303 303, 530300
14.1 1.4301 X5 Crii 18-10 304515 58E Z6CN1809 | X5CrNi1811 F3504 | 2332,2333 | SUS304 | 304,304 H,S 30400
14.1 1.4571 X6 CrNiMoTi17-12-2 320531 58) Z6CNT17.12 | X6CNiMoTi 1712 |  F3535 2350 | SUS316Ti | 316Ti, 531635
. X 14311 X2 CrNiN 18 10 304562 72CN18.10 |  X2CrNiN18 10 F.3541 2371 | SUS304LN | 304LN,S 30453
14.1 1.4308 GX6CNi 18-9 304C15 58E | Z6CN18.10M 2333 SCS 13 CF-8,192590
14.1 1.4408 G-X6CrNiMo 18-10 316C 16 2343 SCS 14 CF-8M, 92900
14.1 1.4581 G-X5CrNiMoNb 18 318C17 Z 4 CNDNb 18.12, GX5CrNiMoNb19 11 2 scs 22
14.2 1.4845 X12 Crli 25-21 310524 Z12CN2520 | X6Crli25 20 F.331 2361 | SUM3I0.SUS 3105
14.2 1.4878 X12 CrNiTi 18-9 321551 588 Z6CNT18.128 F3523 2337 SUS 321 321
14.2 14541 X14 CrNiTi 18-10 321512 Z6CNT18.10 | X6CNTi 18 11 F3523 2337 SUS 321 321H,532100
14.2 1.4550 X6 CrNiND 18-10 347517 58F  |Z6CNNb18.10| X6 CrNiNb 1811 F3524 2338 SUS 347 347,5 34700
14.3 1.4545 X5CrNiCUNb15-5-4 EZ5CNU15-05 515500, 15-5 PH
14.3 14542 X5CrNiCuND16-4 Z6CNU17-04 517400, 17-4 PH; 630
180, 200/220,
15/16 | 06020 GG 20 220 Gude 60 FGL200, Ft20D G20 FG20 120 FC200 2007225, 258, 30, 308
15 06010 66-10 100 FT10D G10 0110-00 FC100
15 06015 GG 15 Grade 150 FT15D G15 FG 15 0115-00 FC150 NO 258
15 0.6660 GGL-NiCr202 L-NiCuCr202 L-NC 202 0523-00 436 Type 2
15 0.7040 GGG 40 SNG 420/12 FCS 400-12 G5400-12 FGE38-17 | 0717-02 | FCD4OO 60-40-18
16 06030 GG30 Grade 300 Ft30D 630 FG30 0130-00 FC300 32%’%%?;“%%8'
16 06035 GG-35 GRADE 350 Ft35D G35 FG35 135 FC350 A48-50
16 06040 GG40 GRADEA40D Ft40D 140 A48-60 B
16 07070 GGG-70 SNG700/2 | EN-IS1070 | FGS 700-2 GGG 70 G6G70 | 0737-01 | D700, 100-70-03
17 0.7033 666353 0717-15 BReitoty
17 07043 GGG-403 370/7 | EN-S1025 | FGS370/17 0717-15 | FCD400-18L 60/40/18
17 0.7050 GGG50 SNG500/7 | EN-IS1050 | FGS500/7 GGG 50 FGES0-7 | 0727-02 | feoo00, | 65-45-12,70-50-05,
17 0.7652 GGG-NiMn 13 7 S-NiMn 137 S-Mn 137
17 0.7660 GGG-NiCr 20 2 Grade 56 S-NC 202 0772-00 WEIRIHEIE
18 06025 GG25 Grade260 Ft25D G625 FG25 0717-12 250/275, 35, 358, 40
18 0.7060 6GG60 SNG600/3 | EN-IS1060 | FGS600-3 625 FG 25 0732-03 Fcasg  |100-70:03,80-55-06,
18 0727-03 | FCD60O A48 4O B
19 08055 GTWS5
19 08135 GT5-35-10 B 340/2 Mn 35-10 GTS 35 810
19 08145 GTS-45-06 P 440/7 Mn 450-6 0815-00 £A220-40010
19 GT5-35 B 340/12 0852-00 GMN 45
19 8290/6 MN 32-8
19 GT5-35 B340/12 MN 35-10 0810-00 32510
20 08035 GTM-35 W340/3 MB35-7 814 AC4A
20 08040 GTW-40 W410/4 MB40-10 0815 | FCMW330
20 08045 GTM35 852
20 0.8065 GTMW-65 GMB4O GTM 40
20 08155 GTS-55-04 P510/4 Mn 550-4 GMBA45 GTM 45 £220-50005
20 08165 G75-65-02 P570/3 Mn 650-3 0854-00 70003
20 08170 GT5-70-02 P690/2 Mn 700-2 GMN 55, 65 0854-00 | FCMP490 90001
20 GTS-45 PL4O/7 20Mn 7 B oi12-20 SMnC 420 40010
20 GT5-65 P570/3 MP 60-3 36,38 1572 $35¢C 70003
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“g’éﬂ';}"“;j"é‘d’ BS EN ss AISI / SAE / UNS
it oy | w1 | e | S i

21 3.0205 0852 Ai99

21 30255 NI99.5 131/34/36 A59050C P-AI99.5 M995 | FCMP540 1000

21 33315 AMg1

21 3.0505 AIMN0.5Mg0.5

21 30275 AI99.7 P =) 1070A AI99.7 1070, A1070 1070A

21 3.0285 Al99.8 1080A 1080A o0 H0NIS 1080A, 1080A  1080A, 1080A

22 31325 AlCuMg 1 2017A P-AICU4MgMnSi 2017 92017

22 3.1655 AICuSiPb

22 32315 AIMgSi1

22 34345 AIZnMgCu0,5 L6 AZ 4 GU/9051 7050

22 3.1305 AlCuMg0.5 L86 A-U2G2117 P-AICU2.5MgSi 2117 2117

22 3.0517 AlMnCu

23 3.2381 G-AISi 10 Mg G-AISi9Mg A-S10G AISI1OMg | AC4A, ADC3 03590

23 32382 GD-AISI10Mg 811-04 ADC3

23 3.2581 G-AISi12 LM20 A-S12U G-AISI13CuMn AISI12Cu AC3A 04130

23 33561 G-AlMg5 ACZﬁ'hjl*gDGG'

23 35101 G-MgZn4sE1Zr1 MAG 5 ZE 41

23 35103 MgSE3Zn27r1 MAG 6 G-TR322 £233

23 35812 G-MghIBZn1 NMAG 1 AZ81

23 35912 G-MghI9Zn1 MAG 7 AZ91

23 3.3549 AIMg5Mn

23 33555 AMg5

23 33547 AIMg.5, AlMg4.5Mn 5083 5183 P-AIMgh.4 AMg&5Mn | 5082 95083
23-24 | 32383 G-AISIOMg(Cu) LM9 4253 A360.2
23-24 2789,1973 NF A32-201 A356-72
23-24 LM25 4244 A5052 356.1

N 23-24 G-AISi12 M6 4261 A4132

23-24 G-AISi 12 (Cu) LM 20 4260 ADC12 4131
23-24 GD-AISI12 4247 6061 A413.0
23-24 GD-AISI8Cu3 LM24 4250 A7075 A380.1

24 21871 G-AICu 4 TiMg

24 31754 G-AICUSNi1,5

24 32163 G-AISI9CU3 ADC10

24 3.2371 G-AISi 7 Mg ACUCH 42188

24 32373 G-AISIIMGWA A-S7G 4251 C4BS SC64D

24 3.5106 G-MgAg3SE27Zr1 mag 12 QE 22

24 G-ALMGS LM5 A-SUT2 4252 GD-AISI12

26 21090 G-CuSn 7 5 pb U-E7Z5pb4 93200

26 21096 G-CuSn5ZnPb 162 83600

26 21098 G-CuSn 2 Znpb 83600

26 21182 G-CuPb155n 181 U-pb 15E8 23000

27 20240 Cuzn 15

27 20321 Cuzn37 2108 Cuzn 36, Cuzn 37 2700 27200

27 20550 G-Cuzn40Fe

27 20592 G-Cuzn 35 Al 1 U-Z36N3 HTB 1 86500

27 21293 cucrzr c102 U-Croszr € 18200

28 2.0060 E-Cus7

28 20375 Cuzn36Pb3

28 20966 Cuhl 10 Ni 5 Fe 4 Ca 104 U-A 10N 63000

28 20975 G-CuAl 10 Ni B-148-52

28 21050 G-CuSn 10 T 90700

28 21052 G-CuSn 12 pb2 UE12P € 90800

28 21292 G-CuCrF 35 CC1-FF 81500

28 24764 CoCr20W15Ni
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1.4558 X 2 NiCrAITi 32 20 NA 15 N 08800

31 1.4562 X1 NiCrMoCu 32287 N 08031
31 1.4563 X 1 NiCrMoCuN 3127 4 2584 N 08028
31 1.4864 X 12 NiCrSi 36 16 NA 17 Z 12 NCS 35.16 SUH 330 INCOLOY DS,, NO8330
31 1.4865 G-X40NiCrSi38 18 330C40 XG50NiCr39 19 SCH15 N 08004
31 1.4958 X 5 NiCrAITi 31 20
31 2.4668 NiCr19NbMo NC20K14 AMS 5544
32 1.4977 X 40 CoCrNi 20 20 Z 42 CNKDWNb
33 2.4360 NiCu30Fe NA 13 NU 30 Monel 400
B 2.4603 NC22FeD 5390A
BB 2.4610 NiMo16cR16Ti Hastelloy C-4
23 2.4630 NiCr20Ti HR 5,203-4 NC20T Nimonic 75
33 2.4642 NiC29Fe Nnc 30 Fe Inconel 690
33 2.4856 NiCr22MoSNb NA 21 NC 22 FeDNb INCONEL 625, N 26625
33 2.4858 NiCr21Mo NA 16 NC 21 Fe DU Incoloy 825
34 2.4375 NiCu30 Al NA 18 NU 30 AT Monel k-500
34 24631 NiCr20TiAl R0l NC20TA N 07080
34 2.4668 NiCr19FeNbMo NC 19 Fe Nb Inconel 718
34 2.4694 NiCr16fE7TiAl Inconel
34 2.4955 NiFe25Cr20NbTi
34 2.4668 NiCr19Fe19NbMo HR8 NC19eNB 5383

S 34 24670 S-NiCr13A16MoNb 3146-3 NC12AD 5391
34 2.4662 NiFe35Cr14MoaTi ZSNCDT42 5660
34 2.4964 CoCr20W15Ni KC20WN 5537C
34 COCr22W14Ni KC22WN AMS 5772
34 N07725, Inconel 725
25 2.4669 NiCr15Fe7TiAl NC15TNb A Inconel X-750
B5 2.4685 G-NiMo28 Hastelloy B
35 2.4810 G-NiMo30 Hastelloy C
35 2.4973 NiCr19Co11MoTi NC19KDT AMS 5399
25 3.7115 TiAI5Sn2
36 3.7025 Ti1 2TA1 R 50250
36 3.7225 Ti1pd ™1 R 52250
36 24674 NiCo15Cr10MoAITi AMS 5397
37 3.7124 TiCu2 2TA21-24
37 3.7145 TiAl6SN2Zr4Mo2Si R 54620
37 3.7165 TiAlGV4 AL TA6Y
37 3.7185 TiAl4Mo4Sn2 LGSk
37 3.7195 TiAI3V 2.5
37 TiAl4Mo4Sn4Si0.5
BY TiAI5Sn2.5 TA14/17 T-ASE AMS R54520
37 TiAIBV4 [TA10-13/TA28 T-A6V AMS R56400
37 TIAIBV4ELI TA11 AMS R56401
38 1.1545 C105 W1 BW 1A Y1105 C 100 KU F-5118 1880 SK3 W1
38 1.2762 75 CrMoNiW 6 7
38 1.4125 X105 CrMo 17 Z2100CD 17 440C
38 1.6746 32nlcRm0 14 5 832 M 31 35NCD 14
40 0.9620 G-X 260 NiCr 4 2 Grade 2 A 0512-00 Ni- Hard 2
40 0.9625 G-X330NiCr42 Grade 2 B Ni- Hard 1
40 0.9630 G-X 300 CrNiSi9 52 0513-00 Ni-Hard 4

H 40 0.9640 G-X300 CrMoNi 152 1
40 0.9650 G-X 260 Cr 27 Grade 3D A5321IIA25%Cr
40 0.9655 G-X 300 CrNMo 27 1 Grade 3E A5321IIA25%Cr
40 1.2419 105 WCr 6 105WC 13 0466-00
40 1.4841 X15 CrNiSi 25 20 314531 Z15CNS 25-20 310
41 0.9635 G-X 300 CrMo 15 3
41 0.9645 G-X 260 CrMoNi 20 2 1 107 WCr 5 KU
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ISO VDI Material Group T##4#12£5 Sutton RIA#HHIR S
A | Steel {0t N
M | R | Stainless Steel 454N VA
F | Cast Ironf5k GG| S
Non-Ferrous Metals, =
N | Aluminiums & Coppers Alw
BBER |
s HERREAE A now
H | H Flard Materials (= 45 HRC) H 3
FEENER(= 45 HRC) &f
ISORVDIE AL S Catalogue Code =S VI Ts14/7515/1520/1521) | T499 | T500 | T548 | [T294/T2957296/1297| T503/T6061504/T607 T690 [T570/T611) T577
~ VDI 3323 material goups can also be UNC [1526/1527T662/T623 | T615 | T616 T618 | T619
determined by referring to the workpiece UNF | 1539 1621 | T622 T625 | T626
material cross reference listing. Material #5& HSS Co.8 HSSE _ HSSE -
Refer to main index of this section. Surface Finish FEAE TiN Brt ‘ Blu Ticn Brt ‘ Blu Blu Brt
A VDI 3323 TR RIBRAE] 2 ) Sutton Designation WEILARS N N VA XH ‘ VH N VA ‘ VADH H
FRERBARBN TS KR Geometry JLfassty Sl Wi Conon 5;;;1‘;' Special Relief RGO R15
Thread Depth BRI FRE = 3x@ = 3x@ = 1.5x@ = 2.5x@ < 1540
[ g?;;;i; :;;:?:;;%‘ 6;?'5. N/mm?  Vc(m/min) Vic (m/min)
Steel - Non-alloy, ~0.15 %C A 125 440 18 18 12 13 13 = = 10 1 1 18 =
cast & free 2‘”"8 ~ 0.45 %C A 190 | 640 | 18 18 12 13 13 = = 10 11 11 15 -
gg;éa;nﬁﬁ QT 250 840 15 15 10 1 1 @ > 8 9 9 12 8
~0.75 %C A 270 910 17 17 11 12 12 @ > 9 10 > 12 8
qQr 300 | 1010 o o o o = 1 16 - = o - 5
Steel - Low alloy & cast A 180 610 18 18 12 13 13 - - 10 11 11 12 =
< 5% of ull?\/Aing elements qQr 275 930 _ _ 8 9 9 _ _ 6 7 7 10 6
WFRE RN Qr | 300 | 1010 | - - - - - 7 11 - - - - 5
qQr 350 1180 - - - = = 4 5 - - - - 4
10 | Steel - High alloy, cast & tool A 200 680 - - - - - 9 14 - - - - 5
BEETMRIAMN HT | 325 | 1100 | - - - - - 7 1 . B B B 4
12 | Steel - Corrosion resistant | Ferritic / Martensitic A 200 680 - - - 6 6 - - - 4 4 L 4
13 &m‘ﬁ“ﬁm&ﬂ Martensitic ar | 260 | 810 - - - = = 4 5 - - - - 4
14.1 | Stainless Steel Austenitic A 180 610 9 9 - 7 7 - - - 5 5 8 -
M 142| THN Duplex 250 | 840 6 6 = 4 4 = = = 4 4 5 =
m Precipitation Hardening 250 840 - - - 3 3 = S S 3 3 4 A
15 | Cast Iron - Grey (GG) Ferritic / Pearlitic 180 610 - - 12 13 - = - 10 11 o o 20
16 | REEH Pearlitic 260 | 880 | - B B - . _ - . _ _ _ 15
Cast Iron - Nodular (GGG)| Ferritic 160 570 - - 12 13 o o = 10 11 = = 14
18 | IRBHEH Pearlitic 250 | 840 | - B B . . _ . - _ _ _ ”
19 | Cast Iron - Malleable Ferritic 130 460 - - 15 17 - - - 12 13 = = 14
20 | FIBRERER Pearlitic 230 | 780 = = 12 13 = = = 10 1 - - 14
Aluminum & Magnesium | Non Heat Treatable 60 210 18 18 12 - - - - 10 - - - -
22 | iusht dloy Heat Treatable AH | 100 | 360 | 23 | 23 15 - - - - 12 = . - -
23 | Aluminum & Magngsium Non Heat Treatable 75 270 23 23 15 - - - - 12 - - - -
24 | Aoy <1285 | oot Treatable AH | 9 | 320 | 23 | 23 15 - - - - 12 - - - -
25 | Al&Mg-cost alloy FE§8 >12%Si | Non Heat Treatable 130 460 o o o - - - - - - - - -
26 | Copper & Cu alloys Free cutting, Pb > 1% 110 390 12 12 8 = - - - 6 - - - -
(Brass/Bronze) Brass (Cuzn, CuSnZn) 90 320 - - 18 - - 21 32 14 - - - 14
28 AREEE Bronze (CuSn) 100 360 21 21 - - = = = = o - - -
Non-metallic - Thermosetting & fiber-reinforced plastics - - - = o o = = = = = =
Non-metallic - Hard rubber, wood etc. - = = = = = = - - - - -
High temp. alloys Fe based A 200 680 = = = = = - - - - - - -
MRE & AH | 280 | 950 | - . . - . . . . _ - _ -
Ni / Co based A 250 840 - - = = = o = - - - - -
AH 350 1180 - - - = = o = - - - - -
C 320 1080 - - - = o > = - - - - -
1 | 36 | Titanium & Ti alloys CP Titanium 400 MPa - - = = = o = = - - - -
371 RE=E Alpha alloys 860 MPa - = = o o - - - - - _ _
37.2 Alpha / Beta A 960 MPa - = = = = = - - - - - _
373 alloys AH 1170 MPa B B B _ _ _ _ B _ N B N
37.4 Beta alloys A 830 MPa = o = = = = = - - - - -
375 AH {1400 MPa - B = = = - - - - - B -
38.1 | Hardened steel HT 45 HRC - - - - - 4 5 - - - - -
138.2| A HT | 55 HRC - B . - . . 4 - _ - N _
1391 HT | 58HRC - B . - . . 4 - _ - N _
H 1302 HT | 62HRC - . B . . . 4 - N - _ _
40 | Castlron Chilled C 400 | 1350 - - - - - - - - - - - 15
|4 | FEEREK HT | 55HRC B B B B A , , B B ,

Condition (#1#14A75): A (Annealed) (IE2X), AH (Age Hardened) (RS3AE1L), € (Cast) ($5f4), HT (Hardened & Tempered) (%X &2 [E1:X), QT (Quenched & Tempered) (/5 & [E1:X)
Bold = Optimal | Regular = Effective 8{k = JEHES | MK = EE

Notes on Tapping

1. The speeds listed above are a recommendation only, and are based on depth . ) METRIC TAPS (mm size)
of thread listed, speeds can be adjusted on application. As a general rule; = ?r?r?;';al Ittacﬂ (Sr'é‘:n()mm) ne Vn%& -
- -If hole depth required is less than above mentioned = increase speed _ spindlepspeed (RPM) U
-If hole depth required is more than above mentioned = reduce speed = cutting speedilm/min) V= nx@ xm . DX [0)
2. Taps must be driven by the square ta eliminate slippage, eg, ER-GB collets (square drive).  feed rate (mm/min) 1000 318
36 3. When using spiral flute taps with length compensation tapping attachment, it is = feed rate per rev (mm/rev) vi= nxP

recommended to short pitch the feed 95%, to eliminate tap cutting oversize,
- eg. M6x1 @ 1000RPM, Feedrate= 950mm/min.
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Technical Information Speeds & Feeds - Endmills

ISO VDI Material Group T##1#12£5 Sutton RIA#HHIR S
A | Steel 014 N
R | Stainless Steel 454K VA
F | Cast Ironf5k GG| S
Non-Ferrous Metals, = J
N | Aluminiums & Coppers Alw 1 1-
BBEER ‘
5| JamesserAlos | 1w +
H|H f'ﬁ";f%m“’('fze;ﬁgcgz 45 HRQ) H Catalogue Code &= | E100 | E102/E225 E125/E227 E127/E229 E126
law = .
ISORVDIRIRHHIHK S Materlal H15% HS5 o8 -
Surface Finish &RE4E Brt Brt Brt Brt TicN
" VDI3323 material goups can also bg Sutton Designation #ET R/ S N
Sty st e
Refer to main index of this secgtion. Type of Cut: ?It_)ttl_ng ki ° °
Finishing &% o o O
~ VDI 3323 T AR AI S Universal fg - ©
FRERRARNIHEMRDER. Roughing &%
Profiling {58%
ap x @ £hx 0.5 0.5 1.5 1.5 1.5 1.5 1.5
ae x Q b71) 1.0 1.0 0.1 0.25 0.1 0.1 0.25
~ Material tii
10 S35 Tkiiny ks g N/
Steel - Non-alloy, ~0.15 %C A 125 40 |30 | 6 |18 | 4 |40 | &4 |40 | 5 |24 | 3 |50 | 4 |40 | 5
cast & ffeegtting ~0.45%C A 190 640 |30 | 6 |18 | 4 | 40 | &4 |40 | 5 |24 | 3 |50 | &4 | 40
ﬂﬂ{#:ﬂlﬁ aER qr 250 80 |30 | 6 |18 | 4 |40 | 4 |40 | 5 | 24| 3 |50 4 |40 | 5
S04 ~0.75 %C A 270 910 30 6 18 4 40 L 40 5 24 3 50 4 40 5
qQr 300 010 | 20 | 5 [ 12| 3 [ 25| 3 | 25| 4 | 15| 2 |30 | 3 | 25| &
Steel - Low alloy & cast A 180 610 30 6 18 4 40 4 40 5 24 3 50 4 40 5
< 5% of ﬂllﬂng elements qr 275 930 |25 | 5 15| 3 |30 | 3 |30 4 [18| 3 |40 | & |35 5
RS EN qr 300 010 | 20 | 5 [ 12| 3 [ 25| 3 | 25| 4 | 15| 3 | 30| 3 | 25| 4
QT 350 1180 - - - - - - - - - - 25 3 20 4
Steel - High alloy, cast & tool A 200 680 20 5 12 3 25 3 25 4 20 3 30 3 25 4
BEEMRIAN HT 325 | 1100 | - | - | - |- -]-]-1-]-1]-]2]3]2]=a
Steel - Corrosion resistant | Ferritic / Martensitic A 200 680 - - - - 10 2 10 5] 2 12 2 10 3
j‘?‘ﬂmﬁm Martensitic qQr 240 810 15| 4 |10 2 | 22| 3 | 2|4 |15| 3 |25] 3 |20 &
Stainless Steel Austenitic A 180 610 - - - - - - - - - - 20 3 16 4
W Duplex 250 840 - - - - - - - - -] 112 3
Precipitation Hardening 250 840 = = S = = S = = = 12 2 10 3
Cast Iron - Grey (GG) Ferritic / Pearlitic 180 610 30 5 18 3 B85 3 85 4 20 3 40 3 32 4
RS Pearlitic 260 880 | 25| 4 [15] 2 |25 2|25 3 [15] 2|30 223
Cast Iron - Nodular (GGG) | Ferritic 160 570 20 3 12 2 22 2 22 3 12 2 5 2 4 3
FIRBH Pearlitic 250 860 | 20| 3 |12 2 |2|2]2[3[12|2|5]2]4]3
Cast Iron - Malleable Ferritic 130 460 20 3 12 2 22 2 22 3 12 2 5 2 4 3
RIHREEEL Pearlitic 230 780 | 20| 3 | 12| 2 |22 2|23 |122|2|5]2|4]3
Aluminum & Magnesium | Non Heat Treatable 60 210 70 6 40 4 70 5 70 6 40 4 75 5 60 6
Bt dloy Heat Treatable AH 100 @ 360 (70 | 6 |40 | 4 |70 | 5 [70 | 6 |40 | & |75 | 5 |60 | 6
Aluminum & Magnesium | Non Heat Treatable 75 270 50 | 5 30 | 3 55 4 55} 5 35 3 60 | 4 | 45 5
ot aloy <1285 [ Heat Treatable AH 9 | 320 |s0| 5 [30|3 |55 | 4 |55| 5 |35|3 |60 s |ss5]s
Al & Mg-cast alloy 548 >12%Si | Non Heat Treatable 130 460 30| 6 | 13| 4 - - - - - - |50 | 4 | 35| 5
Copper & Cu alloys Free cutting, Pb > 1% 110 390 25 5 15 3 40 4 40 5 24 3 40 4 32 5
(Brass/Bronze) Brass (Cuzn, CuSnZn) 90 320 = = = = = = = = = = = = = =
AREEE Bronze (CuSn) 100 360 |50 | 6 (30| 4 [70| 5 | 70| 6 |40 | 4 | 75| 5 |60]| 6
Non-metallic - Thermosetting & fiber-reinforced plastics - - - - - - - - - - - - - -
Non-metallic - Hard rubber, wood etc. - - - - - - - - - - - - - -
High temp. alloys Fe based A 200 680 - - - - - - - - - - - - - -
MAEE AH 280 950 - ==l ===l === =l=T=1T=1T-=
Ni / Co based A 250 840 - - - - - - - - - - - - - -
AH 350 1180 - - - - - - - - - - - - - -
C 320 1080 - - - - - - - - - - - - - -
Titanium & Ti alloys CP Titanium 400 MPa - - - - - - - - - - - - - -
H®a® Alpha alloys 860 MPa - - - - - - - - - - - - - -
Alpha / Beta alloys A 960 MPa - - - - - - - - - - - - - -
AH | 1170 MPa - - - - - - - - - - - - - -
Beta alloys A 830 MPa - - - - - - - - - - - - - -
375 AH | 1400 MPa ==l =T =T=T=T-<T<IT=T=T1T=T=1T-=1-
38.1 | Hardened steel HT 45 HRC - - - - - - - - - - - - - -
138.2| KN HT | 55HRC BN e e D
1391] HT | 58HRC - - -
T HT | 62HRC - - -]
40 | Castlron Chilled C 400 1350 - - - - |25 3|25 | 3 |20| 2 |3 ]| 3 |33
41 | FEEEE HT | 55HRC N e e D
Condition (1(‘7}*417;?& : R ood Table ooth) 3
A (Annealed) (IEX), AH (Age Hardened) (RIZXTE L)
C (Cast) (#51F), HT(HGFdefed&Tempemd) (BKREIKX), AN 1 2 | 345 6|78 Fee ﬁg? 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
QT (Quenched & Tempered) (B K [E1:X) 2 |0.001]0.0020.0020.003[0.004 | 0.005 | 0.006 | 0.007 | 0.0080.010 [ 0.011] 0.013 | 0.014 | 0.016 | 0.018 | 0.020 | 0.022 | 0.024 | 0.026 | 0.030
Bold = Optimal | Regular = Effective 3 [0.0020.003[0.0040.005[0.006 [0.008]0.009[0.010 [ 0.012 [0.014 | 0.016 [ 0.018 ] 0.020 [ 0.023[ 0.025| 0.028 | 0.032 [ 0.034 [ 0.038| 0.042
*ﬁw = 35"%&:@% | éBWk = Eﬁ‘ 4 0.004 | 0.005 | 0.006 | 0.007 | 0.009 | 0.010 | 0.012 | 0.014 | 0.016 | 0.018 | 0.021 | 0.023 | 0.026 | 0.030 | 0.032 | 0.036 | 0.040 | 0.044 | 0.045 | 0.050
5 0.005 | 0.006 | 0.008 | 0.009 | 0.011 | 0.013 | 0.015 | 0.017 | 0.020 | 0.023 | 0.025 | 0.030 | 0.032 | 0.036 | 0.040 | 0.044 | 0.050 | 0.055 | 0.060 | 0.065
Notes on Milling 6 |0.006]0.008]0.009]0.011|0.013 | 0.016 | 0.018 | 0.021 | 0.024 | 0.028 | 0.030 | 0.034 | 0.038| 0.042 | 0.045] 0.050 0.055| 0.060| 0.070 | 0.075 ‘
1. Above volues re guidelnes for the 3 Joosjooujoou]oonloosloomlaoslaoslassanslonclonsonslonsossjoss o ool osslo
size and type of cut nominated. 12 [0.016]0.019]0.022|0.026 [0.030 [ 0.034 [ 0.038 | 0.044 | 0.050 | 0.055 | 0.060 | 0.065 | 0.075 | 0.080]0.090 0.100 | 011 [ 012 | 013 | 0.14
2. For ong sries tols, reuce speed by 16-foom o oo o Jomsjon o clac ol sl sl s o0 {07 [ o o o Lo
40% and feed by 20%. 25 [0.025]0.032]0.038]0.045]0.0550.0600.070 [0.080[0.090] 0.10 | 0.12 | 013 [ 015 [ 0.16 | 0.18 | 0.20 [ 0.22 | 0.24 | 0.26 | 0.29
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Technical Information Speeds & Feeds - Endmills

ISO VDI Material Group T##4#12£5 Sutton RIA#HHIR S
A | Steel $fF N
M | R | Stainless Steel 455K VA
F | Cast Irong GG S
Non-Ferrous Metals, =
N | Aluminiums & Coppers Allw
BEER
s Janwmesaweralos | 1| wi
H H g;f%m“’('fie;'ﬁfcgz 45HRQ Ty Catalogue Code @S | E162/E144 | E143/E145 E168 E171 E113
g Material #5& HSS Co.8
ISORVDIRFEHRRS Surface Finish RE4:2 Brt Tich Brt e brt
~A\DI 33‘23 material goups can also bg Sutton Designation #ETRKS WN NH N
ey g e o
Refer to main index of this secgtion. Type of Cut: ,Sl?tt’,ng 1Rk
Finishing ¥&%
A VDI 3323 T #4425 BR4RAI &1 Universal gk
FRERRABNIHEMRD LR Roughing $8%% ° ° . °
Profiling {588 °
ap x 0§17 1.0 1.0 1.0 1.0 0.05
ae x () iR 0.5 0.5 0.5 0.5 0.02-0.05
A el et e e N/mm | Ve | Feed# | Vc | Feed# | Vc | Feed# | Vc | Feed# | Vc | Feed# [VDI* IS0
1 Steel - Non-alloy, ~0.15 %C A 25 440 36 5 40 5 = = = = 40 5 1
2 | costéfree 2“"'8 ~ 0.45 %C A 190 | 640 | 36 5 40 5 - - - - 40 2
3 %WLF:EIF =] ﬁ& QT 250 840 36 5 40 5 30 3 = = 40 5 3
4 SH ~0.75 %C A 270 910 36 5 40 5 = = = = 40 5 4
5 Qr 300 1010 = = 40 5 30 2 35 3 30 4 5
6 | Steel - Low alloy & cast A 180 610 36 5 40 5 - - - - 40 5 6
p B ;l;;f‘rOf %ﬂg eil%ments qr 275 | 930 - - 40 5 38 3 40 3 35 4 7
8 RS QT 300 1010 - - 40 5 30 B] 35 3 30 4 8
9 QT 350 1180 - - > = 25 3 30 3 o o 9
10 | Steel - High alloy, cast & tool A 200 680 - - - - 30 3 35 3 30 4 10
11 BAERERIEN HT | 325 | 1100 | - = - - 25 3 30 3 - - [
12 | Steel - Corrosion resistant | Ferritic / Martensitic A 200 680 - - - - 15 3 20 3 - - 12
13 | S Martensitic ar | 260 | 810 | - - - - |25 | 3 | 30 | 3 - - |13
14.1 | Stainless Steel Austenitic A 180 610 - - - - - - 35 4 20 4 141
M [142] TN Duplex 250 | 840 | - = . . - - 25 3 15 2 [162| m
Precipitation Hardening 250 840 - - - - - - 20 3 o o 14.3
Cast Iron - Grey (GG) Ferritic / Pearlitic 180 610 = = 50 8 50 8 60 8 40 4 15
RS Pearlitic 260 | 880 - - - - - = 40 8 30 3 |16
Cast Iron - Nodular (GGG)| Ferritic 160 570 - - 20 8 20 8 30 8 25 2 17
KB Pearlitic 250 | 840 = = = = = 30 8 25 2 18 I
Cast Iron - Malleable Ferritic 130 460 - - 20 8 20 8 30 8 25 2 19
FIHREEEL Pearlitic 230 | 780 - = - - - - 30 8 25 2 |20
Aluminum & Magnesium | Non Heat Treatable 60 210 80 9 90 9 - - - - 80 6 21
Bt dloy Heat Treatable AH | 100 | 360 | 80 9 %0 9 = = = 80 6 |22
Aluminum & Magnesium | Non Heat Treatable 75 270 55 8 65 8 - - - = 55 5 23
astaloy <1285 Hieat Treatable AH | %0 | 320 | s5 | 8 | & | 8 - - - - 55 | 5 |24
Al & Mg-cast alloy FE#4R >12%Si | Non Heat Treatable 130 460 - - - - - - - - 50 5 25 N
Copper & Cu alloys Free cutting, Pb > 1% 110 390 30 6 35 6 - - - - 25 5 26
(Brass/Bronze) Brass (CuZn, CuSnzn) 0 | 320 - = = = 25 5 30 5 - - |27
ARMEEE Bronze (CuSn) 100 360 40 6 50 6 - - - - 50 6 28
Non-metallic - Thermosetting & fiber-reinforced plastics = = = = = = = = = = 29
Non-metallic - Hard rubber, wood etc. - - - - - - - - - - 30
High temp. alloys Fe based A 200 680 - - - - - = = = = = 31
HRaE AH | 280 | 950 - = = = = - - - - - |32
Ni / Co based A 250 840 - - - - - - - - - - 33
AH 350 1180 - - - - - - - - - - 34
C 320 1080 - - - - - - = = o o B5
Titanium & Ti alloys CP Titanium 400 MPa - - - - - = = = = = 36 B
371 k&= Alpha alloys 860 MPa = = = = = = = - - - (374
37.2 Alpha / Beta alloys A 960 MPa - - - - - - - - - - 37.2
373 AH {1170 MPa = = o o o - - - B B 37.3
37.4 Beta alloys A 830 MPa - - - = = o o - - - 37.4
375 AH 1400 MPa - - = = = = - - - - 375
38.1 | Hardened steel HT 45 HRC - - - - 25 3 30 3 - - 381
138.2| B HT | 55HRC - - - - - - - - - - |382
E HT 58 HRC - - - - - - - - - - 391
H 39.2 HT | 62HRC - - - - - - - - - - [39.2 H
40 | CastlIron Chilled C 400 1350 -
4 | FEEEE HT | 55HRC -

IMPERIAL ENDMILLS (inch size)

= nominal tool diameter (inch)

= Spindel speed (RPM)
= Cutting speed (SFM)

= Feed rate per tooth (inch/tooth)

= Feed rate (inch/min)

= No. cutting edges
= Metal removal rate (in*/min)
= Cutting depth (inch)
= Cutting width (inch)

Vex 12 "

Pxm ?

nx@
3.82

n=

X TU
12

\'G
zxn

Ve =

vi= f.xzxn

dp X de X Vi

Q= 1000

METRIC ENDMILLS (mm size)

D= Ve x 1000 -
- @xT[

= nominal tool diameter (mm)
= Spindel speed (RPM)
= Cutting speed (m/min)

= Feed rate per tooth (mm/tooth)

= Feed rate (mm/min)
= No. cutting edges

= Metal removal rate (cm?3/min)

= Cutting depth (mm)
= Cutting width (mm)

V

nx@xT
1000

e = =

31

A\

@ XAxXVi

1000

8

f.xzxn
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Technical Information Coatings & Surface Finish

suttontools

Trade Name Coating Coating Micro= . (Eoeff. of Ther!n.ul Colour Application & Benefits
P R §tructure hardness [Friction vs SteeI*§tu=IJ|I|!tv 2 2R HR RIS S
ABEN | HVEEE EEZYE BRIECRE
Brt - - - 08-1.0 - - For general licati
JeE R EEANE : . = For general purpose applications
= For ferrous metals
= Prevents chip build-up on the cutting edges,
ﬁﬁﬁ{?&?}g(%@) %5%2 - - 08-1.0 - Blueﬁ.;QGCk especially in low carbon steels

= Oxide layer protects surface
= Good carrier of lubricants

= Increases surface hardness
- - 08-1.0 - - = Better lubricant carrying properties
= Abrasive materials - cast iron and aluminium alloys

Ni Plasma
REAME Nitride

Futura Nano Titanium = Abrasive materials - cast iron and heat treated steel

. P Nano B up to Violet - Grey | = Difficult to machine materials, such as stainless steel
E_(.I;,'Al!“)_ AlKIriTt}:ir:j'gm Layer 3300HV 03-035 900°C WE = Higher speeds and feeds
BEIRR = Reduces or eliminates use of coolants
= Excellent friction and lubricating properties of the
. coating provide optimal chip flow
“g[‘!;‘f;’e T\I/Clcljg Nano Layer | 3000 HV 0.15-0.20 B%DOt‘?C Du;;gey = Tapping and drilling of hard to machine materials
R = Suitable for minimum quantity lubrication (MQL)
and dry machining
Alcrona Aluminium = Low alloy steels and high tensile steels
(AICrN) Chromium II\_/Ioor;zcr] 3200 HV 0.35 1 ;Jgé?,c BIUZ—K}SWV = Hardened steels up to 54 HRC
AR E Nitride i - = |deal for carbide tools
= Longer tool life
» Higher cutting speeds and feeds
Helica Alcrona : up to Copper | = Superb chip evacuation
Helicaik 2 based | MultiLayer| 3000 HV 0.25 1100°C £ = Greater number of regrinds
= Improved drill hole quality
= Excellent performance in abrasive material
= High speed machining
) = Suitable for minimum quantity lubrication (MQL)
Alﬂldu}l;:}g ELAC@XE Multi Layer | 3300 HV <0.4 >1100°C B'“‘I?,Sre‘/ and dry machining
Uz - = Machining of hardened steels (>60HRC)
= |deal for carbide tools
= High performance applications
TiCN Titanium | Gradient 3000 HV oL up to Blue - Grey | = Difficult to machine materials
RALERE Carbonitride |  Coating ‘ 400°C WE = Abrasive materials - cast iron and aluminium alloys
= Adhesive materials - copper and copper based alloys
= General purpose use
TiN Titanium Mono 5300 HV 04 up to Gold - Yellow| = Wide range of materials
AR E Nitride Layer ’ 600°C & = 3 to 8 times longer tool life than uncoated tools

= Higher tool speeds and feeds than uncoated tools

= Suitable for high speed (wet / dry) and hard

TiSiN Conper machining for difficult materials above 52 HRC.

TISING 2 TiSi based | Multi Layer | 3600 HV 03 <1200°C pp = Suitable for high speed machining with hardened
= steels above 60 HRC to maximum of 63 HRC

= Ve & Vf = +50%

= Cutting and forming of copper, nickel, & monel metal

» Enhanced thermal stability and oxidation resistance

= Excellent corrosion resistance

= Low internal stress of coating results in excellent
adhesion under high loads

CrN Chromium | Gradient
ANERE Nitride Coating

up to Silver - Grey

1750 HV 05 700°C BT

Latest advances in thin film coatings to optimise your machining application
TNl 3 i A
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Technical Information Materials - Tool

suttontools

BREE

Application
&

Description
tEA

Abbreviations ‘

Conventional high

Standard tool material for most

Used for the manufacturing of cutting tools

speed steel common applications such as twist drills, end mills and taps.
5% cobalt grade of | High-heat resistance, especially suited Cobalt alloyed, tungsten-molybdenum high speed steel
HSS Co : : ; - o hi : :
= high speed steel for roughing or when coolant insufficient | possessing high hardness, excellent cutting properties,
BESIRN h
igh-red hardness and good toughness.
8% cobalt grade of | Increased heat resistance & hardness, Available for applications that require a strong resistance to
high speed steel suitable for difficult-to-machine materials | softening at elevated cutting temperatures. The ability of the steel
to maintain its "red-hot hardness" is provided by the addition of
cobalt. The high hot hardness is required for machining difficult
materials such as nickel-base, titanium and highly alloyed steel.
HSSE Premium grade of | Wide range of machine taps. Vanadium grade gives high wear resistance and
HAAESRN high speed steel toughness for most tapping applications.
Powdered Materials with hardness up to 40 HRC PM-HSS V3 for higher performance tools, incorporates very
PM-HSSE metallurgy - Difficult to machine materials fine and uniform grain structure allowing a high hardness
MAAEREM | vanadium grade of | eg. stainless steels. to be achieved, whilst maintaining good toughness.
high speed steel

Powdered

metallurgy - 8%
Cobalt grade of
high speed steel

Materials with hardness up to 45 HRC

The addition of cobalt provides this material with the ability

to maintain its strength and hardness level when exposed to
extremely high cutting temperatures. This makes PM-HSS Co
suitable for heavy duty tapping, in materials such as high alloyed
steels to non-ferrous metals like Ni-base alloys & Ti-alloys.

Powdered
metallurgy - 11%
Cobalt grade of
high speed steel

Special applications, requiring

very high edge hardness.

Cutting tools with the appropriate
geometry can be applied to workpiece
materials with hardness up to 55 HRC

An excellent bridge material between high speed steel and
carbide. SPM offers very high red hardness, wear resistance and
the highest compressive strength of any high speed steel.

Sub-micron grade
of solid Carbide
(ISO K15-K30)

Tapping hardened steel

Ultra fine grain type (0.8um) with maximum toughness
& high hardness, therefore especially recommended
for rotating tools to machine hardened parts.

Sub-micron grade
of solid Carbide
(ISO Ks0)

Sutton standard grade for endmills & drills

Ultra fine grain type (0.6pm) offers the ideal combination of hardness
& toughness for high performance drilling & general milling applications

Sub-micron grade
of solid Carbide
(IS0 K40-K50)

High performance grade for endmills

Ultra fine grain type (0.5um) offers the best wear
resistance for high performance milling applications.

Computer controlled vacuum heat treatment ensures consistent high quality
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Technical Information Taps

suttontools

Tap Styles

Style 1 Style 2 Style 3
Iy
@ — ‘ 5
. i [ — ©) [ ]
. Q;> ; <P i
sq sq I sq
Iy Iy | I
Style 4 Style 5 Style 6

3 da (e A
‘ | = 1] éT L[] 1 éﬂ ©
L sq L sq L 59

BRAREBURHSSTIIRF AT L

Technical Information Shank Designs - HSS Tools

High Speed Steel Straight Shanks HssE#&E#

DIN 1835
Form A (plain) EHEW

9

"‘2 "'2 centre hole
-0 -0

3 Y

4 —

5 28 25 56 Iy

6 36 32 60 chamfer

8 36 40 70

10 40 50 80

12 45 63 90

Form B (with drive flat) 11I|[E &1

c
+0 05 +2 +1 25 g—‘, centre hole
-0 -0 0 )

— el e
8 55 18 66 36 ; T
10 7 20 84 40 - chamfer
12 8 225 104 45 ‘.
16 10 24 14.2 48 - bt—l' .
2, b centre hole
20 11 25 182 50 - | ;»r—»
25 12 32 23 56 17 /
32 14 36 30 60 9 | x> — — — 4,
40 14 40 38 70 19
50 18 45 478 80 23 N\ charmfer
63 18 50 608 90 23

Form D (screwed shank) 24017

I3 dZ
+1
-0
6 36 10 5.9

1.27 / 20TPI
55°

d d
10 40 10 9.9 ! il
12 45 10 | 119 X O\
16 48 10 | 159 L a
20 50 15 199 L
25 56 15 249 thread undercut or ) thread profiteD 7150 228
thread run out released centring hole Whitworth Form

32 60 15 31.9
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Technical Information Fluteless Taps

suttontools

Fluteless taps st

Fluteless taps do not cut threads in the same manner as conventional taps — but actually FORM and FLOW the threads with an absence of chips. Used
under suitable conditions, these taps produce threads with a high degree of finish not possible with ordinary taps. Ductile materials are most appropriate
for forming of threads and must have a minimum 10% elongation.

Benefits of thread forming & ey3at

. Higher speeds and tool life
»  Reduced possibility of breakage due to no cutting edges and robust tool construction

What's New? #fEz= 2

Figure 4. New polygon profile

Figure 1. No chips produced Figure 5. New radiused blend on polygon profile
Figure 2. Higher tensile strength threads produced due to grain structure following the thread form Figure 6. Thread profile with radius crest
Figure 3.  For use in through and blind holes applications Figure 7. Polished tool surface, surface finish
Figure 1. Figure 2. Figure 4. Figure 5.
Formed Cut
Thread Thread
% %é g
= — R1 Rz
Figure 3.
’\L Figure 6. Figure 7.

Lirlop.

-Aluminium die castings alloys (low silicon, 10% max;)
-Wrought aluminium alloys (Ductile)

-Zinc die casting alloys

-Copper and copper alloys

Suitable for wide range materials E&rzist
-Low carbon steels

-Leaded steels

-Austenitic stainless steels

-Alloy steels; typically up to 1200 N/mm?, (36 Rc) with a minimum 10% elongation

Percentage of thread required frErgigsmIaz=

Because the thread produced by a fluteless tap is substantially stronger than a conventional thread, greater tool life and efficiency may be obtained when forming
up to 65% thread.

Threads may be formed up to 80% of depth, but tool life will be reduced and work clamping pressure necessarily increased. Greater tapping speeds allow the
metal to flow far more readily, so 60 feet per minute minimum may be used as a guide, but this could increase with the type of material being tapped. A depth of
65% is recommended for the ductile materials mentioned, but this percentage will be reduced for less ductile materials to maintain all-round efficiency.

Tapping drill formula for fluteless taps #iELsEILEHIAITEAR

Refer Tapping Drill Size Chart for recommended sizes (Suitable for Unified, Whitworth and Metric sizes only).
The formula to calculate the theoretical hole size for a required percentage of thread is:

Formula ‘AT

Example {5

Drill size for 65% of thread in a M6 x 1.0 threaded hole would be:
Drill size = 6 - (0.007 x 65 x 1.0 (pitch)) = 5.54mm

(Use 5.50mm drill (Stockable drill) = 71%)

Drill size = nominal thread dia. (in mm)— (0.007 x % of thread x pitch)

It is to be noted that the drill size for fluteless tapping is always larger than the P.D. of the thread. A drill size equal to the P.D. of the thread
would produce 100% of thread, but this is NOT recommended.
As the additional driving torque is only up to 50% increase, any conventional driving equipment using the square as a drive is suitable for fluteless tapping.

Lubrication a8

In general it is best to use a good cutting oil or lubricant rather than a
coolant for fluteless tapping. Sulphur base and mineral oils, along with
most friction reducing lubricants recommended for use in cold extrusion or
metal drawing, have proven best for this work. Make sure lubricant is clean,
free from chips swarf and filings in suspension, which produce a poor finish
and jamming, sometimes breakage — extra filtration may be required.

Countersinking s

Because the fluteless tap displaces metal, some metal will be displaced
above the mouth of the hole during tapping, countersink or chamfer the
hole prior to tapping will reduce the extrusion within the countersink and
not interfere with the mating part.
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(Fluteless) Roll Taps #E4:

Thread Size ISO Coarse
LPAY ISOEZF
M/C Screw Pitch Tapping Tapping Tapping
Metric Fraction Gauge (mm) Drill (mm) T.P.L Drill mm T.P.I. Drill mm
NG o% S e Bz i B2
M1.0 0.25 0.90
M1.1 0.25 1.00
M1.2 0.25 1.10
M1.4 0.3 1.25
M1.6 0.35 1.45
M1.7 0.35 1.55
M1.8 0.35 1.65
M2.0 0.4 1.80
M2.2 0.45 2.00
M2.3 0.4 2.10
M2.5 0.45 2.30
M2.6 0.45 2.40
M3.0 0.5 2.75
1/8 40 290
M3.5 0.6 3.20
#6 32 3.10
5/32 32 3.60
M4 0.7 3.70
#8 32 3.80
3/16 24 4.30
#10 24 4.30
M5 0.8 4.60
M6 1.0 5.55
1/4 20 5.80 20 5.80
5/16 18 7.30 18 7.30
V8 1.25 7.40
3/8 16 8.80 16 8.80
M10 1.50 9.30
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— 0y

Code Problem
ke A0 L [5)RR
1 Thread is oversize
2 Axial miscutting of thread
3 Thread is undersize
4 Thread has bellmouthed entry
5 Thread surface is rough and unclean
6 Low tool life
7 Partial or complete tap breakage on FORWARD or BACKWARD movement
1 Possible reason Solution
pJEE/R A
) Use correct tap for the material group.
© o o o o o lumammpemendie st oo
P P www.suttontools.com/expert-tool-selector
Tap hole diameter should be in accordance to DIN336
([ { ] o Tap hole diameter is undersize or respective standard. For cold forming taps, a special
hole diameter is needed.
PY PY PY Misalignment - tap hole position, a) check workpiece clamping
or angle is not correct b) check machine settings
PY The axial machine spindle movement a) use mechanical feed
is not free and easy b) use tap holder with length compensation
a) use a new tap
Y Cold welding on the thread flanks b) improve and check lubrication
of the tap c) remove cold welding area from tap
d) use tap with surface treatment or coatings
PY Poor guidance of the tap because a) use mechanical feed
of little thread depth b) use tap that has better guiding characteristics
: ’ a) improve lubrication
{ { ] o Speed is too high b) lower speed
a) use tap with different flute form
([ ([ o Chip clogging b) use coated taps
c) use tap set
Py Y Y The lubrication wrong, additives Make sure that the coolant is correct and
or the coolant supply is not sufficient that the supply is sufficient
Spiral fluted taps are over pressured Spiral fluted taps should only be lightly pushed into the
[ J in the initial cutting phase tap hole until it begins to cut. The tap holder should
(retracting pulling force) immediately begin to apply tension to the tap.
. . Spiral pointed taps and even left hand spiral flute taps
PY ?epclgci]\liﬁoIgazduwhpsr(egs:zrtgii:)r?)tﬁéeir?i(t)itoI must have a stronger pressure until they begin to cut.
cuttin ghase &np The tap holder should immediately begin to apply
gp pressure to the tap (pushing force)
Tolerance on the tap is not identical
([ o to the tolerance on the drawing or Use a tap which has a correct tolerance
g
on the gauge
Wrong initial cutting pressure has been .
o used or the machine spindle is not gg 3:: Qgct?glglgfwiﬁdlength compensation
moving along its axis free and easy
Tap is over loaded, either from coarse
L L pitch and/or tough material Use set of taps
a) improve coolant supply, use taps with surface
o Cold welding, material build-up (pick-up) treatments or coatings
b) check if surface treatment is correct for this application
a) use drill best suited to material being drilled
b) use new drill or boring tool
o o Hardened walls in drilled hole c) resharpen drilling or boring tools
d) if possible, heat treatment and coatings should only
be made after threading
a) use a longer chamfer (check if the tap hole
. . is blind hole or through)
® | Over loading of teeth in the chamfer area b) use increased number of teeth in the chamfer area
by selecting tap with increased number of flutes
@ | Tap hole chamfer is missing or wrong Countersink tap hole chamfer with correct angle
°® Tap crashed against the bottom of Use tap holder with length compensation and over
tap hole load clutch
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Possible reason

A0 L [5)RR pIEE/R A
1 Poor workpiece finish Cutting edge wear, cutter radial run-out
2 Splintering of workpiece edge Unsuitable cutting conditions, unsuitable shape of cutting edge
3 Non-parallel or uneven surface Low stiffness of the cutter or of the workpiece (loose)
4 Extreme flank wear
5 Extreme crater wear
6 Breaks and shelling due to thermal shock Unsuitable cutting conditions, unsuitable shape of cutting edge
7 Formation of built-up edges
8 Poor chip clearance, chip blockage
9 Lack of Rigidity Difficult cutting conditions, clamping of the workpiece
10 Endmill cutter breaks Unsuitable cutting conditions, flute length of the cutter
Solution
7 10 P
R B A I I N T
([ [ ([ increase cutting speed
([ o o reduce cutting speed
([ ( increase feed rate
([ o o o o ([ o ® | reduce feed rate
([ o o o o o @® | reduce cutting depth
( o @® | change cutter diameter and cut width
([ ([ o [ ] ([ check use of cooling lubricant, flush swarf away
o o ([ o o ([ o o increase clearance angle (Radial relief)
o ([ [ increase wedge angle (Rake angle)
o increase number of teeth
o ([ o @® | reduce number of teeth
([ select larger chip space (Cutter)
e O o ([ o change shape of minor cutting edge
o o cutter - change radial run-out
o o o o @® | change cutter stiffness, flute length (I/D ratio)
o o o o select machine with higher power and stiffness




RARBRHRSUEE
Technical Information Thread Limits

suttontools

Metric Taps; Comparison Tap Limits & Product Classes and Grades
NHILLHE; LHRBESRBNIFRXLE

Product Tolerance Tap Limits
NN ZE LLHEREE

ISO 6H JIs2
Tolerance Upper Deviation  0Id/JIS Product IS0 Recommended Limit
Tap Size  Pitch Class Tolerance Tolerance Tap Grade Tap Limits P1 P2 P3 P4

mm pm pm Microns pm pm pm pm pm
M1.0 x0.25 5H 56 60 1SO 1 +6/17 | +10/25
M1.1  x0.25 5H 56 60 1SO 1 +6/17 | +10/25
M1.2  x0.25 5H 56 60 1SO 1 +6/17 | +10/25
M1.4  x03 5H 60 60 1SO 1 +6/18 | +10/25
M1.6 x0.35 5H 67 85 1SO 1 +7/20 | +10/25 +25/40
M1.7 x0.35 6H 85 85 IS0 2 +20/34 | +10/25 +25/40
M18 x0.35 6H 85 85 IS0 2 +20/34 | +10/25 +25/40
M2.0 x0u4 6H 90 70 IS0 2 +21/36 | +10/25 +25/40
M2.2  x0.45 6H 95 95 IS0 2 +23/38 | +10/25 +25/40
M23  x04 6H 90 95 IS0 2 +21/36 | +10/25 +25/40
M25 x0.45 6H 95 95 IS0 2 +23/38 | +10/25 +25/40
M2.6 x0.45 6H 95 95 IS0 2 +23/38 | +10/25 +25/40
M3.0 x05 6H 100 100 IS0 2 +24/40 | +10/25 +25/40
M35 x06 6H 112 90 IS0 2 +27/45 | +10/25 +25/40
M40  x0.7 6H 118 118 IS0 2 +29/48 +20/40
M5 x0.8 6H 125 125 IS0 2 +30/50 +20/40
M6 x 1.0 6H 150 120 IS0 2 +35/59 +20/40
M7 X 1.0 6H 150 120 IS0 2 +35/59 +20/40
M8  x1.25 6H 160 130 150 2 +38/63 +20/40 +40/60
M10  x15 6H 180 140 150 2 +42/70 +20/40 +40/60
M12  x1.75 6H 200 160 150 2 +48/80 +40/60 +60/80
M14  x20 6H 212 170 150 2 +51/85 +40/60 +60/80
M16  x20 6H 212 170 150 2 +51/85 +40/60 +60/80
M18  x25 6H 224 190 150 2 +54/90 +40/60 +60/80
M20  x25 6H 224 190 150 2 +54/90 +40/60 +60/80
M22  x25 6H 224 190 150 2 +54/90 +40/60 +60/80
M24  x3.0 6H 265 200 150 2 +64/106 +40/60 +60/80

P limits; they stock the smaller P limit for SP Taps, and the larger P limit for PO taps.
Where there is only the one “P" limit; it is the same limit for both SP & PO Taps
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Tensile Strength vs Hardness (=)

BRI
Tensile Strength Hardness
S2E e
N/mm? Kg/mm? Tons/Inch? Brinell [HB] Rockwell [HRC (HRB)]
400 4038 26.0 119 69 HRB
450 45,9 29.0 133 75 HRB
500 50.1 32.4 149 81HRB
550 56.0 356 163 85.5 HRB
600 61.0 389 178 89 HRB
650 66.2 42.1 193 92 HRB
700 714 453 208 95 HRB
750 765 485 221 97 HRB
800 81.6 51.8 238 22 HRC
850 86.7 55.1 252 25 HRC
900 918 58.3 266 27 HRC
1000 102.0 64.7 296 31 HRC
1100 112.2 71.2 325 35 HRC
1200 122.4 77.7 354 38 HRC
1300 132.6 84.1 383 41 HRC
1400 142.8 90.5 408 44 HRC
1500 152.9 97.0 L4t 47 HRC
1600 163.1 103.5 461 49 HRC
1700 173.3 109.9 477 50 HRC
1800 183.5 116.4 514 52 HRC
1900 193.7 122.9 549 54 HRC
2000 2039 129.3 584 56 HRC
2100 214.1 135.8 607 57 HRC
2200 2243 142.2 622 58 HRC
2300 233.1 148.7 653 60 HRC

Conversion of values depends on the actual alloy content; this chart therefore indicates a general conversion only.

Manufacturing Tolerances

AR
Nominal up to and Tolerance Grade in Microns AZZ% 5! (0.001mm) -
Diameter including

inmm above | ATRERR LR
NIRER
14 0 0 0 0 0 0 +50 | +125 | +14 | 425 | 440 | +12
0 3 -18 -4 -6 0 | 14 | =25 | -40 | -50 | -125 0 0 0 +2
X . -20 0 0 0 0 0 0 +60 | +150 | +18 | +30 | +48 | +16
-38 -5 -8 12 | 18 | -30 | -48 | -60 | -150 0 0 0 +
. 0 -25 0 0 0 0 0 0 +75 | +180 | +22 | +36 | +58 | +21
-47 -6 -9 5 | 22 | -36 | 58 | -75 | -180 0 0 0 +6
10 s -32 0 0 0 0 0 0 +90 | +215 | +27 | +43 | 470 | +25
-59 -8 -1 18 | 27 | 43 | <70 | =90 | -215 0 0 0 +7
18 . -40 0 0 0 0 0 0 | +105 | +260 | +33 | +52 | +84 | +29
-73 9 A3 | 21 33 | 52 | -84 | -105 | -260 0 0 0 +8
o . -50 0 0 0 0 0 0 | +125 | +310 | +39 | +62 | +100 | +34
-89 | -1 16 | -25 | -39 | -62 | -100 | -125 | -310 0 0 0 +9
© - -60 0 0 0 0 0 0 | +150 | +370 | +46 | +74 | +120 | +41
106 | -13 | -19 | -30 | -46 | -74 | -120 | -150 | -370 0 0 0 +11
80 120 -72 0 0 0 0 0 0 +175 +435 +54 +87 +140 +48
126 | 15 | -22 | -35 | 54 | -87 | -140 | -175 | -435 0 0 0 +13

Conversion: 1 micron equals .00004 inches







