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GENEL BILGILER

GENERAL INFORMATION

AN

Yapisal Kullanim igin Karbon Celigi, Alagimli Celik
Carbon Steel and Alloy Steel for Structural Use

Alagimh Celik

Alloy Steel

Kore 1SO Japonya A.B.D. ingiltere Almanya Fransa Rusya
LCICE] NETED] U.S.A Great Britain Germany France Russia
AISI BS DIN NF
ks 1SO JIS SAE BS/EN DIN/EN NF/EN e
SM10C C10 C10 S10C 040A10 C10E XC10 -
045A10 C10R
045M10
SM15C C15E4 S15C 1015 055M15 C15E = =
C15M2 C15R
SM20C @ S20C 1020 070M20 C22 C22 =
C22, C22E C22E C22E
C22R C22R C22R
SM25C C25 S25C 1025 €25 C25 C25 -
C25E4 C25E C25E C25E
C25M2 C25R C25R C25R
SM30C C30 S30C 1030 080A30 C30 C30 30r
C30E4 080M30 C30E C30E
C30M2 CC30 C30R C30R
C30E
C30R
SM35C C35 S35C 1035 C35 C35 C35 35r
- C35E4 C35E C35E C35E
= C35M2 C35R C35R C35R
o n SM40C C40 S40C 1039 080M40 C40 C40 40r
88 C40E4 1040 Cc40 C40E C40E
ERC C40M2 C40E C40R C40R
=@ C40R
SM43C = S43C 1042 080A42 - - 40r
SM45C C45 S45C 1045 C45 C45 C45 451
C45E4 1046 C45E C45E C45E
C45M2 C45R C45R C45R
SM48C = SM48C o 080A47 o = 45r
SM50C C50 S50C 1049 080M50 C50 C50 50r
C50E4 C50 C50E C50E
C50M2 C50E C50R C50R
SM53C C50E4 S53C 1050 C50 - = 50r
1053
SM55C C55 S55C 1055 070M55 €55 C55 =
C55E4 C55 C55E C55E
C55M2 C55E C55R C55R
Ch5R
SM58C C60 S58C 1059 C60 C60 C60 60r
C60E4 1060 C60E C60E C60E
C60M2 C60R C60R C60R
Nikel Krom SNC236 - SNC236 - - - = 40XH
Geligi SNC415(H) - SNC415(H) - - - - -
Nickel SNC631(H) - SNC631(H) - - - - 30XH3A
Chromium SNC815(H) 15NiCr13 | SNC815(H) = 655M13(655H| 15NiCr13 = =
SNCM220 20NiCrMo2 | SNCM220 8615 805A20 20NiCrMo2 20NCD2 =
20NiCrMoS2 8617(H) 805M20 20NiCrMoS2
8620(H) 805A22
Nikel Krom 8622(H) 805M22
Molibden SNCM240 | 41CrNiMo2 | SNCM240 8637 - - - -
Geligi 41CrNiMoS2 8640
Nikel SNCM415 - SNCM415 - - - - -
Chromium SNCM420(H) - SNCM420(H)|  4320(H) - - - 20XH2M(20XHM)
Molybdenum SNCM431 = SNCM431 = = - -
Steel SNCM439 @ SNCM439 4340 = = - -
SNCM447 - SNCM447 - - - -
SNCM616 = SNCM616 - - - -
SNCM625 = SNCM625 = = - -
SNCMGA30 = SNCMGA30 = = = =
SNr415(H) - SCr415(H) = = 17Cr3 = 15X
17CrS3 T15XA
SCra20(H) 20Cr4(H) | SCra20(H) 5120(H) - - = 20X
20CrS4
SCr430(H) 34Cr4 SCr430(H) 5130(H) 34Cr4 34Cr4 34Cr4 30X
Krom Geligi 34CrS4 5132(H) 34CrS4 34CrS4 34CrS4
Chromium SCra35(H) 34Cr4 SCr435(H) | 5135(H) 37Cr4 37Cr4 37Cr4 35X
Steel 34Crs4 37CrS4 37Crs4 37Crs4
37Cr4
SCr440(H) 37Cr4 SCr440(H) 5140(H) 530M40 41Cr4 41Crd 40X
37CrS4 41Cr4 41CrS4 41CrS4
41Cr4 41CrS4
41CrS4
SCr445(H) SCr445(H) 45X
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GENERAL INFORMATION

Japonya b ingiltere Almanya Fransa Rusya
Japan .S. Great Britain Germany {TEE]

DIN
Jis DIN/EN GOCT

SCM415(H) = SCM415(H) = = = = =
SCM418(H) | 18CrMo4 SCM418(H) = - 18CrMo4 = 20XM
Chromium 18CrMoS4 18CrMoS4
lolybdenum Steel | SCM420(H) = SCM420(H) = 708M20(708H20) - - 20XM
SCM432 = SCM430 4130 = = = 20XM
30XMA
SCM430 = SCM432 = = = = =
SCM435(H) | 34CrMo4 SCM435(H) | (4135H) 34CrMo4 34CrMo4 34CrMo4 35XM
34CrMoS4 4137(H) 34CrMoS4 34CrMoS4 34CrMoS4
SCM440(H) | 42CrMo4 SCM440(H) | 4140(H) 709M70 42CrMo4 42CrMo4 =
42CrMoS4 4142(H) 709M40 42CrMoS4 42CrMoS4
34CrMo4
o - 34CrMoS4
5% SCM445(H) = SCM445(H) | 4145(H) - - = -
Sz 22Mn6(H) 4147(H)
=0 Wiangan Geligive | SMn420(H) SMn420(H) | 1522(H) 150M19 - = -
g =1| Mangan Krom SMn433(H) - SMn433(H) 1534 150M36 - - 302
< eligi 3512
langanese steel | SMn438(H) 36Mn6(H) SMn438(H) 1541(H) 150M36 = = 3512
and Manganese 402
Chromium Steel SMn443(H) 42Mn6(H) SMn443(H) 1541(H) - - - 402
452
SMnC420(H) = SMnC420(H) =
SMnC443(H) = SMnC443(H) = = - = -
Aliiminyum Krom | SACM645 | 41CrAIMo74 SACM645 - - - - -
olibden Geligi
Juminum
hromium
lolybdenum Steel
,. Takim Celigi
—\ Tool Steel
Kore 1S0 Japonya A.B.D. ingiltere Almanya Fransa Rusya
Korea Japan U.S.A Great Britain Germany France Russia
AISI BS DIN NF
€ (& I8 SAE BS/EN DIN/EN NF/EN il
SKH2 HS18-0-1 SKH2 T1
. SKH3 = SKH3 T4
A SKH4 = SKH4 T5
33 SKH10 - SKH10 T15 BM 2 sl Z85WDCv
T2 SKH51 HS6-5-2 SKH51 M2
E g SKH52 HS6-6-2 SKH52 M3-1
S 3 SKH53 HS6-5-3 SKH53 M3-2
N SKH54 HS6-5-4 SKH54 M4 BM 35 S6/5/2/5 6-5-2-5
s SKH55 HS6-5-2-5 SKH55 M35
5 B SKH56 = SKH56 M36
S SKH57 HS10-4-3-10 SKH57 -
= SKH58 HS2-9-2 SKH58 M7 =R
SKH59 HS2-9-1-8 SKH59 M42
STS11 Mo SKS11 F2
STS2 = SKS2 =
STS21 = SKS21 =
STS5 = SKS5 =
STS51 = SKS51 L6
SIS = SKS7 =
STS8 = SKS8 =
STS4 = SKS4 =
STS41 - SKS41 -
STS43 105V SKS43 W2-91/
= STS44 = SKS44 W2-81-2
ﬁ - STS3 = SKS3 = 105WCr6 105WC13
'::;‘ § SIsEdl T105WCr1 SKS31 -
£12 STS93 = SKS93 =
£ § STS94 - SKS94 -
=S STS95 - SKS95 -
E=2 STD1 210Cr12 SKD1 - BD3 X210Cr12 Z200C12
g < STD11 . SKD11 D3
= STD12 100CrMoV5 SKD12 D2 BA2 X100CrMoV5 1 | Z100CDV5
STD4 - SKD4 A2
STD5 X30WCrv9-3 SKD5 - BH21 X30WCrv9 3 Z30WC9
STD6 X37CrMoV5-1 SKD6 H21
STD61 X40CrMoV5-1 SKD61 H11 BH13 X40CrMoV5 1 Z40CDV5
STD62 X35CrWMoV5 SKD62 H13
STD7 32CrMoV12-28 SKD7 H12
STD8 = SKD8 H10
STF3 = SKT3 H19
STF4 55NiCrMoV7 SKT4 =
L6 55NiCrMoV6 55NCDV7
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A

Tool Steel

Takim Celigi

Otomat Geligi
Free Cutting
Carbon Steel

Yiiksek Karbonlu
Chromiom

Japonya
Japan

JIs

ingiltere

Great Britain

BS
BS/EN

Almanya
Germany
DIN

DIN/EN

Fransa
France
NF
NF/EN

Russia

GOCT

SUM11 - SUM11
SUM12 - SUM12 1109
SUM21 9520 SUM21 1212
SUM22 11SMn28 SUM22 1213 230M07
SUM22L 11SMnPb28 SUM22L 12L13 9SMn28 S250
SUM23 - SUM23 1215 240M0O7 9SMnPb28 S250Pb
SUM23L - SUM23L - 9SMn36 S 300
SUM24L 11SMnPb28 SUM24L 12L14
SUM25 12SMn35 SUM25 - 9SMnPb36 S300Pb
SUM31 - SUM31 1117
SUMB3IL - SUMB3IL -
SUM32 - SUM32 -
SUM41 - SUM41 1137
SuUM42 - SuUM42 1141
SuM43 44SMn28 SuM43 1144
STB1 - SuJ1 -
STB2 B1 SuUJ2 52100 534A99 100Ci6 100CR6
STB3 B2 SUJ3 ASTM A
485
Grade 1
STB4 - SuJ4 -
STB5 - SuUJ5 =

Paslanmaz Celik
Stainless Steel

Japonya
NETED ]

JIs

ingiltere
Great Britain
BS
BS/EN

Almanya
Germany
DIN
DIN/EN

Fransa
France
NF
NF/EN

Ostentik STS201 HS18-0-1 SuUS201 S20100 201 284S16 X12CrNi17-7 Z12MN17-07Az 12X17-9AH4
Austenitic STS202 = SUS202 $20200 202 301821 X12CrNi18-7 07X16H6
STS301 = SUS301 S$30100 301 X12CrNi17-7 Z11CN17-08
STS301L = SUS301L 12X18H9
STS301J1 HS6-5-2 SUS301J1 302825
STS302 HS6-6-2 SuUS302 $30200 302 X10CrNiS18-9 Z12CN18-09
STS302B HS6-5-3 SuUS302B S$30215 302B 303S21
STS303 HS6-5-4 SuUS303 S$30300 303 303841 X5CrNi18-10 Z8CNF18-09 12X18H10E
STS303Se HS6-5-2-5 SUS303Se S30323 303Se 08X18H10
STS303Cu - SUS303Cu 304831 X2CrNi19-11 Z7CN18-09
STS304 HS10-4-3-10 SUS304 S30400 304 03X18H11
HS2-9-2 304811 X2CrNiN18-10 Z3CN19-11
STS304L HS2-9-1-8 SUS304L S30403 304L Z6CN19-09Az
STS304N1 SUS304N1 S30451 304N X5CrNi18-12 Z3CN18-10Az
STS304LN SUS304LN S30453 304LN 305S19 06X18H11
STS304J1 SUS304J1 Z8CN18-12
STS305 SUS305 S30500 305 310831 X5CrNiMo27-12-2 Z10CN24-13 10X23H18
STS309S SUS309S S$30908 309S 316S31 X5CrNiMo27-13-3 Z8CN25-20
STS310S SUS310S S$301008 3108 X2CrNiMo17-13-2 [ Z7TCND17-12-02
STS316 SUS316 S31600 316 316S11 X2CrNiMo17-14-3 [ Z6CND18-12-03 | 03X17H14M3
Z3CND17-12-02
STS316L SUS316L S31603 316L Z3CND17-12-03
E = 317S16 X6CrNiTi18-10
S % STS316N SUS316N S$31651 316N 321831 X6CrNiNb18-10 08X18H10T
Ng STS317 SUS317 S$31700 317 347S31 Z6CNT18-10 08X18H12
E %’ STS321 SUS321 S$32100 321 X6CrAl13 Z6CNNb18-10
=8 STS347 SuUS347 S$34700 347 405817 Z6CN18-16
=2 STS384 SUS384 S$38400 384
Ferritik STS405 X6CrAl13 SUS405 S40500 405 Z8CA12
Ferritic STS410L SuUSs410L Z3C14
STS429 SUS429 $42900 429 430817 X6Cr17 12X17
STS430 X6Cr17 SUS430 $43000 430 X7Crs18 78C17
STS430F X7Crs17 SUS430F $43020 430F 434817 X6CrMo17-1 Z8CF17
STS434 X6CrMo17-1 SUS434 $43400 434 78CD17-01
STS444 X2CrMoTi18-2 SUS444 S44400 444 Z3CDT18-02
STSXM27 SUSXM27 S44627 Z1CD26-01
Martenzitik STS403 SUS403 S40300 403 410821
Martensitic STS410 X12Cr13 SuUS410 S41000 410 416S21 X20Cr13 Z13C19
STS416 X12CrsS13 SUS416 S41600 416 420S29 X20CrNi17-2 Z11F13 20X13
STS420J1 X20Cr13 SUS420J1 S42000 420 431S29 Z20C13 20X17H2
STS431 X19CrNi16-2 SUS431 S43100 431 Z15CN16-02
STS440A X70CrMo15 SUS440A S44002 440A Z70C15
X7CrNiAI7-7
Cokelme STS630 X5CrNiCuNb16-4 SUS630 S17400 S17400 Z6CNU17-04 09X17H710
Sertlegtirmeli STS631 X7CrNiAI17-7 SUS631 S17700 S17700 Z9CNA17-07
Tip STS631J1 SUS631J1
Precipitation
Hardening
Type
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Dokme ve Dovme Celigi
-’\ Casting or Forging Steel

Japonya ingiltere Almanya Fransa Rusya

Japan US.A Great Britain Germany France Russia
AISI BS DIN NF
IS0 Jis SAE BS/EN DIN/EN NF/EN eoct

GC100 100,150,200, FC100 No 20 B Ft10D
- GC150 250,300,350 FC150 No 25 B Grade 150 GG 15 Ft15D
Gri Dokme 6C200 FC200 No30B Grade 220 GG 20 Ft 20 D
Demir GC250 FC250 No 35B Grade 260 GG 25 Ft 25D
Grey Iron GC300 FC300 No 45 B Grade 300 GG 30 Ft30 D
Casting GC350 FC350 No 50 B Grade 350 GG 35 Ft35D
No 55 B Grade 400 GG 40 Ft40 D
GCD400 700-2, 600-3, FCD400 60-40-18 SNG 420/12 GGG 40 FCS 400-12 B
500-7, SNG 370-17 GGG 40.3 FGS 370-17
= GCD500 450-10,400-15, | FCD500 80-55-06 SNG 500/7 GGG 50 FGS 500-7
=80 G aphite Iron GCD600 400-18, 350-22 FCD600 SNG 600/3 GGG 60 FGS 600-3
AT P GCD700 FCD700 100-70-03 SNG 700/2 GGG 70 FGS 700-2
a g asting
g 5 Gstemperlenmis FCAD FCAD . EN-GJS- EN-GJS- EN-GJS- B
(=REEN Dokme Demir
Austempered
Spheroidal
Graphite iron
Casting
~ FCA- L-S- FCA- Type 1,2, F1,F2, GGL-, GGG- L-,S- -
Ostentik Dékme FCDA- FCDA- | Type D-2, D-3A S2W, S5S
Class 1,2

Demir Digi Alagimlar
Non-Ferrous Alloy

Japonya ingiltere Almanya Fransa Rusya
Japan US.A Great Britain Germany France Russia
AlSI BS DIN NF

IS0 JIs SAE BS/EN DIN/EN NF/EN S

Dokiim lgin Kiilge AC1B Al-Cu4MgTi AC1B 204.0 - - A-U5GT
AC2A - AC2A - - - -
AC2B - AC2B 319.0 - . B
AC3A - AC3A - LM-6 - -
AC4A - AC4A - - - -
AC4B - AC4B - - G(GK)-AlSioCu3 -
ACA4C Al-Si7TMg(Fe) AC4C - LM-25 - A-STG
AC4CH Al-SiTMg AC4CH 356.0 - G(GK)-AISiTMG -
AC4D Al-Si5Cu1Mg AC4D A356.0 LM-16 - -
AC5A Al-Si4Ni2Mg2 AC5A 355.0 - - A-UANT
ACTA - AC7A 242.0 LM-5 G(GK)-AlIMg5 -
AC8A - AC8A 514.0 LM-13 - A-S12UNG
z AC8B - AC8B - LM-26 - A-S10UG
3. AC8C - AC8C - - - A-S10UG
=) AC9A - AC9A - LM-29 - -
£3 AC9B - AC9B ) - GD-AISi12(Cu) A-S18UNG
s ALDC1 Al-Si12CuFe ADC1 A413.0 LM20 GD-AISiT0Mg A-S13
2 g ALDC2 - ADC3 A360.0 - GD-AIMg9 A-S9G
£s ALDC3 - ADC5 518.0 - - A-G6
S 3 ALDC4 - ADC6 - - GD-AISi9Cu3 A-G3T
= ALDC7 Al-Si8Cu3Fe ADC10 A380.0 - GD-AISi9Cu3 -
< ALDC7Z Al-Si8Cu3Fe ADC10Z A380.0 LM24 - -
ALDC8 - ADC12 383.0 LM2 - -
ALDC8Z - ADC12Z 383.0 LM2 - -
ALDC9 - ADC14 B390.0 LM30 EN AW-5052 -
A5052S - A5052S 5052 EN AW-5052 EN AW-5454 EN AW-5052
A5454S - A5454S 5054 EN AW-5454 EN AW-5083 EN AW-5454
A5083S Al-Mi4.5Mn0.7 A5083S 5083 EN AW-5083 EN AW-5086 EN AW-5083
Extruded Shape s A5086S - A5086S 5086 EN AW-5086 EN AW-6061 EN AW-5086
A6061S Al-Mg1SiCu A6061S 6061 EN AW-6061 EN AW-6063 EN AW-6061
A6063S Al-Mg0.7Si A6063S 6063 EN AW-6063 EN AW-7003 EN AW-6063
A7003S - A7003S - EN AW-7003 - EN AW-7003
ATNO1S - ATNO1S - - EN AW-7075 -
A7075S AIZn0.5MgCu A7075S 7075 EN AW-7075 - EN AW-7075
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Y/ Isi Direngli Gelikler
=\ Heat Resistant Steel

Japonya ingiltere Almanya Fransa Rusya
Japan Great Britain Germany France Russia

BS DIN NF
B BS/EN DIN/EN NF/EN eoct

Ostentik STR31 SUH31 331542 Z53CNWS14-14
Austenitic STR35 SUH35 349552 X53CrMnNi21-9 | Z52CMN21-09Az
STR36 SUH36 349554 Z52CMN21-09Az
STR37 SUH37 $63008 381534
STR38 SUH38 S63017
STR309 SUH309 309524 CrNi2520
N STR310 SUH310 $30900 310524 Z15CN25-20
2 & STR330 SUH330 $31000 309 Z12NCS35-16
S = STR660 SUH660 N08330 310 Z6NCTV25-20
s STR661 SUH661 566286 N08330 CrAl1205
0 [Ferritik STR21 SUH21 R30155 X6CrTi12
g 2 |Ferritic STR409 X6CrTi12 SUH409 409519 Z15CT12
s 3 STR409L X2CrTi12 SUH409L R40900 Z3CT12
=T STR446 SUH446 409 X45Crsi9-3 712C25
Martenzitik STR1 SUH1 S44600 401545 Z45CS9
Martensitic STR3 SUH3 $65007 446 740CSD10
STR4 SUH4 443565 Z80CSN20-02
STR11 SUHT1
STR600 SUH600
STR616 SUH616 $42200
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Sl Birim Cevirme Tablosu
<=\ S/ Unit Conversion Table

Genel Sl Birim Gevirme Tablosu
Major SI Unit Conversion Table

=>Kuvvet / Force

N kgf dyn
1 1.01972x10™" 1x107°
9.80665 1 9.80665x10°
1x10°° 1.01972x10°° 1

>Gerilme / Stress

Pa or N/m? MP or N/mm? kgf/mm? kgf/cm? kgf/mm?
1 1x10° 1.01972x10° 1.01972x10° 1.01972x10°
1x10° 1 1.01972x10™ 1.01972x10 1.01972x10°
9.80665x10° 9.80665 1 1x10° 1x10°
9.80665x10" 9.80665x10™~ 11072 1 1x107
9.80665 9.80665x10° 1x10° 110" 1
cBasing / Pressure
Pa kPa Mpa bar kaf/cm?

1 1x10°3 1x10°° 1x10°° 101972x10°°
1x10° 1 1x1073 1x1072 1.01972x1072
1x10° 1x103 1 1x10 1.01972x10
1x10° 1x10? 1x10" 1 1.01972

9.80665x10* 9.80665x10 9.80665x107° 9.80665x10" 1
Is, Enerji, Kalori / Work, Energy, Calorie
J kW- h kgf-m kcal
1 2.77778x10”" 1.01972x10" 2.38889x10™*

3.60000x10°

7

3.67098x10°

8.60000x10?

9.80665

2.72407x10°®

v

2.34270x1073

4.18605x10° 1.16279x107 4.26858x10? 1
>Gli¢ / Power
w kw kgf - m/s PS kcal/h
1 1x10° 1.01972x10° 1.35962x10° 0.860
X107 1 1.01972x107 1.359 62 8.60000x10”
9.81 65 9.80665x10™° 1 1.33333x10 8.433 71
7.355x10? 7.355x107" 7.5x10 1 6.32529x102
1.16279 1.16279x10°° 1.18572x10" 1.58095x10°° 1

=0zgiil Is1 / Specific Heat

J/(kg K) kcal/ (kg °C)
1 1

2.38889x10™

lIsil iletkenlik / Thermal Conductivity

.6000x10°

4.18605x10°

1

1.16279

]

oDakika Bagi Devir / Revolution Per Minute

]

0.0167

60

60
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Sertlik Hesaplama Tablosu
Hardness Calculating Table

Is Pargasi, Sertlik Hesaplama Tablosu
=\ Work Piece Hardness Calculating Table

Brinell ki Brinell [
300(;:?; HB Hockvel Dgsam. 000k Ho Rockvell el
. — — — — ~ 6 o) Fo) Fo) lygun Deger,
Vicker "standart Semente = Olgek A | Olgek B~ OlgekC  Olgek D (Uygun Vsul:)Il((erfs s‘;;‘:: " si::;:e 2‘;2:,: 3';2:,5 3'§§';,§ ,‘,"§:';,Z Tensile
s Kiire Kabiir AScale BScale CScale D Scale Deger) 9 Standard Cemented  60kgf 100kgf  150kgf  100kgf Shore Strength
50kgf Standard Cemented 60kgf 100kgf 150kgf 100kgf Shore Tensile Ball Carb’i’de Elmas 1I'II‘6in Elmas Elmas HS (AF;\I/raIJ’ZIeI';late
Ball Carbide Elmas 1/16in Elmas Elmas HS Str eng_th 10mm 1?.:,,,, ;:,r:zzz ';:;,e [:::z,s.'d Dl;:,r,‘,;;:,', Mpa(1)
10mm Bali Pargasi Kiire Pargasi Pargasi (Approximat Particle HRB Particle  Particle
10mm  Diamond  Ball  Diamond Diamond e HAS HAD
Particle HRB Particle  Particle Value) 320 303 303 664 | (107.0) | 322 49.4 45 1005
Mpa(1) 310 294 294 65.8 - 31.0 48.4 - 980
940 - - 85.6 - 68.0 76.9 97 300 284 284 65.2 (105.5) 29.8 475 42 950
920 _ _ 853 _ 67.5 76.5 96 295 280 280 64.8 - 29.2 471 - 935
- — 290 275 275 645 | (1045 | 285 46.5 M 915
900 _ _ 85.0 _ 67.0 6. 95 285 270 270 64.2 - 27.8 46.0 - 905
880 - (767) 84.7 - 66.4 75.7 93 280 265 265 638 | (1035 | 271 453 40 890
860 - (757) 84.4 - 65.9 75.3 92 275 261 261 63.5 - 26.4 44.9 - 875
840 N (745) 841 N 653 748 o1 270 256 256 63.1 (102.0) | 25.6 44.3 38 855
. : : 265 252 252 62.7 - 248 437 - 840
820 - (733) 83.8 - 64.7 74.3 90 260 247 247 624 | (101.0) | 240 431 37 825
800 - (722) 83.4 - 64.0 74.8 88 255 243 243 62.0 - 231 422 - 805
780 - (71 0) 83.0 - 63.3 733 87 250 238 238 61.6 99.5 22.2 a7 36 795
760 - (698) 826 - 625 726 6 245 233 233 61.2 - 213 41 - 780
240 228 228 60.7 98.1 203 40.3 34 765
740 - (684) 82.2 - 61.8 72.1 84 230 219 219 B 9.7 | (18.0) B 33 730
720 - (670) 81.8 - 61.0 7.5 83 220 209 209 - 95.0 (15.7) - 32 695
700 N (656) 813 N 601 708 81 210 200 200 - 93.4 (13.4) - 30 670
200 190 190 - 915 (11.0) - 29 635
690 _ (647) 81.1 _ 59.7 70.5 - 190 181 181 - 89.5 (8.5) - 28 605
680 - (638) 80.8 - 59.2 70.1 80 180 171 171 - 87.1 (6.0) - 26 580
670 B 630 80.6 B 58.8 69.8 - 170 162 162 - 85.0 (3.0) - 25 545
660 N 620 803 N 58.3 694 79 160 152 152 - 81.7 (0.0) - 24 515
. : : 150 143 143 - 78.7 - 22 490
650 - 611 80.0 - 57.8 69.0 - 120 133 133 N 750 . 2 255
640 - 601 79.8 - 57.3 68.7 v 130 124 124 - 71.2 - 20 425
630 - 591 79.5 - 56.8 68.3 - 120 | 4 | T4 - 667 - - 39
110 105 105 - 62.3 - - -
620 - 582 79.2 - 56.3 67.9 75 00 v v - o2
610 - 573 789 - 55.7 67.5 - 95 90 90 _ 52.0
600 - 564 78.6 - 55.2 67.0 74 20 86 86 - 48.0
590 - 554 78.4 - 54.7 66.7 - 2055 8 &g _| & - 410 - -
Not 1) ASTM E ye gore
580 - 545 78.0 - 54.1 66.2 72 2020 Not 2) 1. TMPa = IN/mm?
~ ~ _ 2. Numara yazilmayan yerler genel kullanim aralaginda bulunmamaktadir.
570 535 77.8 53.6 65.8 1985 Note 1) 1. TMPA = 1N/mm?
560 - 525 77.4 - 53.0 65.4 71 1950 2. The number in the blank is not generally used ranges
550 | (505) 517 77.0 - 52.3 64.8 - 1905
540 | (496) 507 76.7 - 51.7 64.4 69 1860
530 | (488) 497 76.4 - 51.1 63.9 - 1825
520 | (480) 488 76.1 - 50.5 63.5 67 1795
510 | (473) 479 75.7 - 49.8 62.9 - 1750
500 | (465) 471 75.3 - 49.1 62.2 66 1705
490 | (456) 460 74.9 - 48.4 61.6 - 1660
480 488 452 74.5 - 47.7 61.3 64 1620
470 441 442 741 - 46.9 60.7 - 1570
460 433 433 73.6 - 46.1 60.1 62 1530
450 425 425 73.3 - 45.3 59.4 - 1495
440 15 415 72.8 - 445 58.8 59 1460
430 405 405 72.3 - 43.6 58.2 - 1410
420 397 397 7.8 - 42.7 57.5 57 1370
410 388 388 7.4 - 41.8 56.8 - 1330
100 379 379 70.8 - 40.8 56.0 55 1290
390 369 369 70.3 - 39.8 55.2 - 1240
380 360 360 69.8 (100.0) 38.8 54.4 52 1205
370 350 350 69.2 - 39.9 53.6 - 1170
360 341 341 68.7 (109.0) 36.6 52.8 50 1130
350 331 331 68.1 - 35.5 51.9 - 1095
340 322 322 67.6 (108.0) 34.4 51.1 47 1070
330 313 313 67.0 - 333 50.2 - 1035




GENEL BILGILER

GENERAL INFORMATION

Elementlerin Fiziksel Ozellikleri

«=% The Physical Properties of Element

Madde
Element

Ozgiil Agirhk
Specific Gravity
(g/cm3)

Sertlik
Hardness
(HB)

Young Modiilii
Young's Modulus
(x10cmkgf/mm?3)

Isil iletkenlik
Thermal

Conductivity
(cal/cm sec°C)

Isil Genlegsme Katsayisi

Thermal Expansion
Coefficient

(x10°%°C)

Erime Noktasi
Melting Point
(o)

WC 15.6 2,150 70 0.3 5.1 2,900

TiC 4,94 3,200 45 0.04 7.6 3,200

TaC 14.5 1,800 29 0.05 6.6 3,800

NbC 8.2 2,050 35 0.04 6.8 3,500

TiN 5.43 2,000 26 0.07 9.2 2,950

Al203 3.98 3,000 42 0.07 8.5 2,050
Chn 3.48 4,500 71 3.1 4.7 -
Elmas / Diamond 3.52 9,000 99 5.0 3.1 -

Co 8.9 - 10-18 0.165 12.3 1,495

Ni 8.9 - 20 0.22 13.3 1,455




TORNALAMA
TURNING

Kesici Ug Sekli ve Terdakoloji
Insert Shape And Terminology

Yanal Ayrilma Agisi
Side Relief Angle

Yanal Talas Acisi
Side Rake Angle
Kesme Kenar Yiksekligi

A

Cutting Edge Height

:

Talas Agisi
Rake Angle

:

Ug Radyiisi™”
Nose Radius

Saft Yikseligi
Shank Height

Sirt Ayrilma Agisi

Relief Angle

Takim ve is Pargasi Arasindaki Acilar
Relating Angles Between Tool And Workpiece

Kesme Kenar

Cutting Edge inclination

Terminoloji
Terminology

Fonksiyon
Function

Kesme Kenari Sirt Agisi
End Cutting Edge Angle

Saft Genisligi
Shank Width

/ Yanal Kesme Kenar Agisi / Side Cutting Edge Angle
Kesme Kenar A9\|5|

Cutting Edge Angle

Toplam Uzunluk
Total Length

Yanal Talas Agisi

~Kesme Kuvveti, Kesme Isisi, Takim 6mrii talas

»(+): Mikemmel isleme kabiliyeti (kesme yiikiinui azaltir, kesme kenar kuvvetini hafifletir.)
»(+):Excellent machine-ability(reducing cutting force, weakening cutting edge strength)
~(+): ince is pargalarinin iglenmesinde miikemmel kabiliyet

Kesme Kenar Agisi
Cutting Edge Angle

Talag Agisi Side Rake Angle kontroliindeki etki
Rake Angle 9 ~Cutting Force, Cutting Heat, The Effects of chip »(+):When machining excellent machine-ability or thin workpiece
Rake Angle . . . . e
controf on tool life »(-): Darbeli kosullarda ve tufali iglemede guicli kesme kenari
~(-):When strong cutting edge is needed at interrupted condition or mili scale
Aynima Agist Aynllma Agisi -Kesme yiizeyi ile sadece kesme kenari temasi (-): Kesme"ken“arl guclludyr ancak kenar aginmasi tizerindeki etkisi yliziinden
Relief Angle Relief Angle ~Only cutting edge contact with cutting face kisa talim gmriine sahiptir.
9 Side Relief Angle Y g edg 9 ~(-):Cutting edge is strong but has short too! life to make bad influence on flank wear
Kenar Kesme Agisi »Talas kontrolli ve kesme kuvveti yoniini etkiler ~(+):Talas kalinhginin yiiksek olmasi yiiziinden gelismis talas kontroli saglar.
Cutting Edge Angle ~Affects chimp control and cutting force direciton ~(+): Improved chip control because chip thickness is big

Yanal Kesme Kenar Agisi
Side Cutting Edge Angle

»Talas kontrolli ve kesme kuvveti yoniinu etkiler
~Affects chimp control and cutting force direciton

»(+): Kesme kuvvetinin dagitilmasi sayesinde glicli kesme kenarina sahiptir
ancak ince talas kalinhgi yiiziinden

talas kontroll zayiftir.

~(+):Strong cutting edge due to distributed cutting force but chip control

is bad by thin chip thickness

»(-):Gelistirilmis talas performansi.

~(-):improved chip performance.

Yan Kesme Kenar Agisi
End Cutting Edge Angle

~Kesme kenaru ile yiizey arasindaki siirtinmeyi dnler
~Prevent friction between cutting edge and cutting face

»(-): Kesme kenari giigliidiir ancak kenar aginmasi tizerindeki etkisi
yuziinden kisa takim émriine sahiptir.

~(-):Cutting edge is strong but has short too! life to make bad influence on flank wear

isleme igin Kesme Formiilleri

Calculation Formulas for Machining

Kesme Hizi ilerleme

=\ Cutting Speed =\ Feed

A O )

([ NXDXN (m/dak) v (mm/dev)

QD < Q\' n ves 1000 (m/min) fn= n (mm/rev)

Y &) vc: Kesme Hizi(m/dak) n: Devir(dak™) fn: Devir bast ilerleme(m/dak)  n: Devir(dak™)

Cutting Speed(m/min) n: Revolution per minute (min™) Feed per revolution(mm/rev) n: Revolution per minute (min™)
D: Gap(mm) 1 Sabit(3.14) vf: Tabla ilerlemesi(mm/dak)

Diameter(mm)

J1: Circular constant(3.14)

Table feed(mm/min)

Yiizey Kalitesi
Surface Finish

4
/

AN

-Teorik Yiizey Kalitesi / Theoretical surface rough-

——iRMaks/RMax

f 2
RMaks/RMax= % (um)

RMaks: Maksimum puriizliiltik yuksekligi(u) -Pratik Yiizey Kalitesi /Practical surface roughness
Rmax: Profile depth(Maximum height roughness) (1)
fn: llerleme(mm/dev)

fn: Feed(mm/rev)

r: Ug radyiisii

r: Nose radius

Celik: RMaks x (1.5~3)

Steel: RMax x (1.5~3)

D6kme Demir: RMaks x (3~5)
Cast iron: RMax x (3~5)
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TURNING

Giig ihtiyaci
=\ Power Requirement

Qxke Peu ve x fn x ap
P = P.= Q=
“ 0.75 "’ 0.75 1000 ROUgh Ke

Dislik Karbolu Gelik 190
P Giig gereksimi (KW) fn:Devir bast ilerleme (mm/dev) Mid Steel
P.: Power requirement (KW) fn: Feed per revolution (mm/rev) Orte Korbori Celik
vc: Kesme hizi (m/dak) ke: Spesifik kesme direnci (kg/mm?) Medium Carboﬁ Steel 210
ve: Cutting speed (m/min) ke: Specific cutting resistance (kg/ mm?
ap: Paso miktari (mm) n: Tezgah verimlilik orani (0.7-0.8) Yiiksek Karbonlu Gelik 240
ap: Depth of cut (mm) n: Machine efficiency rate (0.7-0.8) High Carbon Steel
Duistik Alagimh Celik 190
-I-ala$ Deb|S| Low Alloy Steel
==\ Material Removal Rate Yiksek Alagml Gelik 245
igh Alloy Steel
fcxfnx ap Dékme Demir 93
= Cast Iron
1000
Temper Dokme Demir 120
. . . Maleable Cast Iron
Q: Talag Debisi (cm3/dak) Q:Material removal rate (cm3/min)
ap: Kesme Derinligi (mm) ap: Depth of cut (mm) Bronz, Piring 70
vc: Kesme hizi (m/dak) vc: Cutting speed (m/min) Bronze, Brass
fn: Devir bast ilerleme (mm/dev) fn: Feed per revolution (mm/rev)
isleme Zamani
=\ Machining Time
Dis Gap Yiizey isleme 1 T: isleme Zamani (sn) / Machining time (sec)
External Face Machining 1 L: Kesme Uzunlugu (mm) / L: Cutting length (mm)
L fn: Devir Basi llerleme(mm/dev) / Feed per revolution (mm/rev)
= - - n: Devir (dak-1) / Revolution per minute (min-1)
< ; . .
D: Is Pargasi Gapi (mm) / Diameter of workpiece (mm)
@D vc: Kesme Hizi (m/dak) / Cutting Speed (m/min)

Y

A Sabit Devir
A Constant Revolution Per Minute

60 xL

fnxn

A Sabit Kesme Hizi

A Constant Cutting Speed
60xJIxLxD
1000 x fn x ve

Dis Gap Yiizey isleme 2 T: isleme Zamani (sn) / Machining time (sec)
External Face Machining 2 L: Kesme Uzunlugu (mm) / L: Cutting length (mm)

L | fn: Devir Basl ilerleme(mm/dev) / Feed per revolution (mm/rev)

n: Devir (dak-1) / Revolution per minute (min-1)

p:: Is Pargasi Biiyiik Gapi (mm) / Maximum diameter of workpiece (mm)
@Dz p,: is Pargasi Kiigiik Gapi (mm) / Minimum diameter of workpiece (mm)
vc: Kesme Hizi (m/dak) / Cutting Speed (m/min)
N: Paso Sayisi = (p,.0,)/d/2 / The Number of Pass = ( p,.0,)/d/2

— ‘
~G—

A Sabit Devir
A Constant Revolution Per Minute

60 x L

fnxn

A Sabit Kesme Hizi
A Constant Cutting Speed
_ 60 x 1xLx(D;+Dyp)
T= N
2x 1000 x fn x ve X

11
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isleme Zamani
Machining Time

AN

T: isleme Zamani (sn) / Machining time (sec)

T:: Maksimum Devir Oncesi Gegen Zaman (sn)

T,: Machining time before the macimum rpm(sec)

L: isleme Genisligi / Width of Machining (mm)

fn: Devir Bagi ilerleme(mm/dev) / Feed per revolution (mm/rev)

n: Devir (dak-1) / Revolution per minute (min-1)

Dy I§ Pargasi Biiyiik Capi (mm) / Maximum diameter of workpiece (mm)
p.: Is Parcgasi Kiigiik Gapi (mm) / Minimum diameter of workpiece (mm)
vc: Kesme Hizi (m/dak) / Cutting Speed (m/min)

(01.0,)/d/2 / The Number of Pass = ( p,.0,)/d/2

T: isleme Zamani (sn) / Machining time (sec)

T:: Maksimum Devir Oncesi Gegen Zaman (sn)

T,: Machining time before the macimum rpm(sec)

L: isleme Genisligi / Width of Machining (mm)

fn: Devir Bagi ilerleme(mm/dev) / Feed per revolution (mm/rev)

n: Devir (dak-1) / Revolution per minute (min-1)

Di: Ig Pargasi Biiylik Capi (mm) / Maximum diameter of workpiece (mm)
p.: Is Parcgasi Kiigiik Gapi (mm) / Minimum diameter of workpiece (mm)
vc: Kesme Hizi (m/dak) / Cutting Speed (m/min)

Alin isleme
Facing
L
T
@D2 | @D
— N: Paso Sayisi =
A Sabit Devir
A Constant Revolution Per Minute
60 x (D1-D
T= —( 1:09) x N
2xfnxn
A Sabit Kesme Hizi
A Constant Cutting Speed
Ty= 60 x J1x (D7 +D2) x (D7 - Dy) <N
4000 x fn x ve
Kanal Agma
Grooving .
-9 | @Dz
A Sabit Devir
A Constant Revolution Per Minute
60 x (D1-D
= —( 1:09) x N
2xfnxn
A Sabit Kesme Hizi
A Constant Cutting Speed
Ty= 60 x J1x (D7 +Dy) x (D7 - Dy) %N
4000 x fn x ve
Kesme
Parting i
'Q

A Sabit Devir
A Constant Revolution Per Minute

60XD'|
2xfnxn

A Sabit Kesme Hizi

A Constant Cutting Speed

60 x J1x (D7 + D3) x (D - D3)
4000 x fn x ve

Ti= T3=T+

T: isleme Zamani (sn) / Machining time (sec)

T:: Maksimum Devir Oncesi Gegen Zaman (sn)

T:: Machining time before the maximum RPM(sec)

T5: Maksimum Devirde Gegen Zaman (sn)

Ts:Machining time till maximum RPM(sec)

fn: Devir Bag ilerleme(mm/dev) / Feed per revolution (mm/rev)

n: Devir (dak-1) / Revolution per minute (min-1)

Nmec: Maximum Devir (dak-1) / Maximum revolution per minute (min-1)
p:: Is Pargasi Biiyiik Gapi (mm) / Maximum diameter of workpiece (mm)
ps: Maksimum Devirdeki Maksimum Gap(mm)

ps: Maximum diameter at maximum RPM(mm)of workpiece (mm)

vc: Kesme Hizi (m/dak) / Cutting Speed (m/min)

60 x D3
2 X N X Npay
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TURNING

Y / Kesme Kosullarinin Etkileri
\ The Affects of Cutting Condition

‘En ¢ok arzu edilen isleme demek isleme zamani kisa, uzun takim 6mrii ve yiiksek hassasiyettir.
Bu ylizden her kesici takim igin kesme kosullari is pargasinin 6zelliklerine, sertligine, sekline ve tezgahin
verimine gore segilmelidir.

-The most desirable machining means short machining time, long tool life and good precision.
This is the reason that proper cutting condition for each tools should be selected according to
material’s properties, hardness, shapes, the efficiency of machine.

Kesme Hizi
-\ Cutting Speed

(Gelik Kaliteleri Takim Omrii Ozellikleri)

-is Pargasi / Workpiece: S45C (180HB) (The Tool Lifer Feature of P Grade)
-Takim Omrii Kriteri / Tool Life Criterion: VB = 0.2mm 500
-Kesme Derinligi / Depth of Cut: 1.5 mm 400 \
-ilerleme / Feed: 0.3 mm/rev 300
-Kater / Holder: PCLNR2525-M12 200 \ \
-Kesici Uglari / Insert: CNMG120408, Islak Kesim / Dry Cutting 150
100
80
60 Diisiik Kalite / Low Grade Yiiksek Kalite / High Grade
D LY | \— >
10 20 30 40 60 100

(Paslanmaz Gelik Kaliteleri Takim Omrii Ozellikleri)
(The Tool Life Feature of M Grade)

-is Pargasi / Workpiece: STS304 (200HB) 500 h
-Takim Omrii Kriteri / Tool Life Criterion: VB = 0.2mm 400 \ \
-Kesme Derinligi / Depth of Cut: 1.5 mm 300
-ilerleme / Feed: 0.3 mm/dev-rev 200
-Kater / Holder: PCLNR2525-M12 150
-Kesici Uglari / Insert: CNMG120408, Islak Kesim / Dry Cutting 100
80 ——
60 Diisiik Kalite / Low Grade Yiiksek Kalite / High Grade
D \ \ 1 —_— ‘
10 20 30 40 60 100
(D8kiim Kaliteleri Takim Omrii Ozellikleri)
(The Tool Life Feature of K grade)
500\
400
-is Pargasi / Workpiece: GC300 (180HB) 300
-Takim Omrii Kriteri / Tool Life Criterion: VB = 0.2mm 200
-Kesme Derinligi / Depth of Cut: 1.5 mm 150
-ilerleme / Feed: 0.3 mm/dev-rev 100
-Kater / Holder: PCLNR2525-M12
-Kesici Uglari / Insert: CNMG120408, Islak Kesim / Dry Cutting 80
60 Du5uk Kalite / Low Grade Yiiksek Kalite / ngh Grade

Kesme Hizinin Etkileri
-\ Cutting Speed'’s Effects

‘Kesme hizini %20 arttirilmasi takim émriiniin %50 azalmasina neden olur. Ancak eger kesme hizi %50 arttirilirsa
takim 6mrii %20 azalmaktadir. Diger yandan eger kesme hizi gok diislik ise (20-40m/dak), vibrasyondan 6tiirii
takim 6mri kisalir.

‘When the cutting speed increases up to 20% in an application, the tool life respectively decreases down 50%
Although inversely, if the cutting speed increases up to 50% the tool life decreases 20%. On the other hand if
cutting speed is too low (220-40m/min) Tool life shortens due to vibration.

13
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ilerleme
=\ Feed

-Tornalama operasyonlarinda ilerleme orani is pargasinin her bir devri igin takim parga lizerindeki hareket
mesafesidir.

Frezeleme operasyonlarinda ilerleme orani tabla ilerlemesinin freze kafasinin agiz sayisina bollinmesidir.
(Dis bast ilerleme.)

-The feed rate in turning means the progressed interval of a distance in a work piece within 1. Revolution.
The feed rate in a milling application means the table feed divided by number of teeth of cutter.
(Feed rate per tooth)

ilerlemenin Etkileri
KAN The Effects of Feed

-!Ierleme azaltildigi zaman kenar aginmasi artar. Eger ilerleme cok diisiik ise takim 6mrii azalr.
‘llerleme arttinldigi zaman kenar asinmasi yiiksek isidan dolayi genisler, ancak ilerlemenin takim 6mriine kesme
hizi kadar etkisi yoktur. Yiiksek ilerleme orani igleme verimini arttirir.

‘When the feed rate decreases the flank wear is increased. When the feed rate is too low, the tool life shortens
radically

‘When the feed rate increases, the flank wear increases due to high temperatures, however the feed rates effects
tool life less than the cutting speed. And higher feed rates improve machining efficiency

-is Pargasi / Workpiece: SNCN431 (Gelik Tornalamada ilerleme ve Kenar Aginmasi Arasindaki iligki)
-Kalite / Grade: ST20 (Relationship Between Feed And Flank Wear in Steel Turning)
-Kesme Hizi / Cutting Speed: 200m/dak-min 0.4}
-Kesme Derinligi / Depth of Cut: 1.0 mm E E
-Kesme Zamani / Cutting Time: 10 dak-mm ZE 0.31
< =
ES
< 0.2
23
5 3
E w 01 -
0 l [ R AR ! ! ! L1 i
0.03 0.06 0.08 0.1 0.2 03 0.6
ilerleme (mm/dev)
Feed (mm/dev)

Kesme Derinligi
=\ Depth of Cut

-Malzemenin islenmesindeki gerekli toleranslar ve tezgahin toleranslar dahilinde
incelendiginde degisik sekli ve ol¢iilerdeki kesici uglar i¢cin kesme sinirlamalari mevcuttur.

-Determined by the required allowances in machining a material and the capacity the machine
can tolerate.
The are cutting limits according to the different shapes and sizes of the insert.

(Gelik tornalamada kesme derinligi ve kenar aginmasi arasindaki iligki)
(Relationship between depth of cut and flank wear in steel turning)

£_ 04§
. ET
-ls Pargasi / Workpiece: SNCN431 ;g 0.3
-Kalite / Grade: ST20 £5
-Kesme Hizi / Cutting Speed: 200m/dak-min E,E 0.2
-Kesme Derinligi / Depth of Cut: 0.2mm/dev-rev 55
-Kesme Zamani / Cutting Time: 10 dak-mm g% 01
OI S N Ay | S I | L1 e

0.03 0.05 0. 0.2 0.5 1.0 203.0

Paso (mm/rev)
Feed (mm/rev)
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Y 4 Kesme Derinliginin Etkileri
=\ The Effect of a Depth of Cut

-‘Kesme derinliginin takim omriine biiyiik bir etkisi bulunmamaktadir.

Kesme derinligi kiigiik segildigi zaman is pargasi kesilmez ancak yiizeyi diizelir. Bu kosullarda peklegmis
parcalarin iglenmesi takim omriinii azaltir.

Dokiim ylizeyi veya demir oksit katmani iglendigi zaman kiiglik kesme derinlikleri is parcasi ylizeyindeki
sert maddeden dolayi gapaklanmaya ve anormal asinmaya neden olur.

-The depth of cut does not have a big influence on tool life

When the depth of cut is small the work piece is not cut but rather rubbed. In these cases, machine off the
work hardened parts that decrease tool life.

When machining a cast skin or milling scale smaller depth of cuts usually cause chipping and abnormal
wear because of hard impurities in the surface of the work piece

(Demir oksit katmani igeren yiizey kaba isleme)
(Surface parts including mill scale Roughing)

Paso miktar / Depth of ¢

7

Curuf / Mill scale

Ayrilma Agisi
=\ Relief Angle

-Ayrilma agisi ig pargasi ile ayrilma yiizeyi arasindaki siirtlinmeyi 6nler ve kesme kenarinin
is pargasi Uizerinde problemsiz ilerlemesini saglar.

‘Relief angle avoids the friction between workpiece and relief face and makes cutting edge
move along workpiece easily

Aynilma Agisi Degisimi ile Kenar Asinmasi Arasindaki iligki
Relationship Between Various Relief Angle and Flank Wear

Etki / Affects

1. Ayrilma agisi artar ise kenar aginmasi azalir.

1. If relief is big. Flank wear decreases

2. Ayrilma agisi artar ise kesme kenar dayanimi azalir
2. If relief angle is big. Cutting edge strength weakens -

3. Kiiciik ayrilma agisi tirlamaya neden olur. o’
3. If relief angle is small. Chattering occurs.

Asinma Mktar
Wear Amaunt

Esit Paso Miktari
Same depth of cut

Asinma Wiktari
Wear Amount

KiigtikKenar
Aginmas!
Small Flank

ti Wear

Secim Tavsiyesi / Selection System ot igh Reret ange.
1. Sert ig Pargasi / Kesme kenar Dayancinin yiiksek olmasi gerektigi

durumlarda

-Diiglik ayrilma agisi.

1. Hard workpiece / When strong cutting edge is needed

- Low relief angle

2. Yumusak ig Pargasi / is Pargasinin gabuk peklestigi durumlarda

-Yiiksek ayrilma agisi

2. Soft workpiece turning to work hardening easily

-High rellef angle
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-is Pargasi / Workpiece: SNCM431 (HB) i ve= 200(m/dak)
-Kalite / Grade: P20 0.3 =
-K H Cutting Speed: 1
esme Hizi / Cutting Speed: Tmm 0.2 v \\..

-Kesme Derinligi / Depth of Cut: 0.32mm/dev-rev (mrdak) \\

Kiril / Break:
-Kesme Zamani / Cutting Time: 30 dak-mm A s

Kenar Asinmasi(mm)
Flank Wear(mm)

0.1
ve= 50
(m/dak)
0.05
[N T N RN NN N N B B
3° 6° 8° 10°12° 15° 20°
Yanal Kesme Agisi Ayrilma Agisi(a.)
-\ Side Cutting Edge Angle Reliet Angle (@.)

-Yanal kesme agisinin talas kontroliine ve kesme direncine biiyik etkisi vardir.
Buna bagli olarak uygun agi segimi dayanimi etkiler.

-Side cutting edge angle has big influence on chip flow and cutting force therefore proper
Side cutting edge angle is very important

Yanal Kesme Acisi ve Talas Kalinhgi
Side Cutting Edge Angle and Chip Thickness

‘Yanal kesme agcisi biyiidiikge ¢ikan talagda biydr ve incelir ve genisler.
Soldaki resmi inceleyiniz.)

-Ayni ilerlemede ve kesme derinliginde yanasma agisi 0°
Talas kalinligi ilerlemeye esittir. (t=fn) ve talas genisligi W¢
kesme derinligine esittir. (W=ap)

;0

A

O
©

t
‘As side cutting edge angle is getting bigger chips are getting = @
thinner and wider o

30°
(refer to left Picture)
X : 1-) Yanasma Agcisi 0° 1-) Yanasma Acisi 15° 1-) Yanasma Agisi 30°
At the same feed and depth of cut with approach angle 1-) Approach Angle 0°  1-) Approach Angle 15°  1-) Approach Angle 30°

0° Chip thickness is the same

as feed (t=fn) and chip width is equal to depth of cut (W=ap)
t; = 0.97t, Wy= 1.04W
t, = 0.87t, W, = 1.15W

Yanal Kesme Agisi ve 3 Kesme Kuvveti
Side Cutting Edge Angle and 3 Cutting Forces

Etki / Affects 400

Teorik Kuvveti
Principal Force

w
o
o

1. Ayni ilerlemede biliyiik yanal kesme agisi talagin daha uzaga sagilmasina

ve talasin incelmesine neden olur. Bu ylizden kesme kuvveti uzun

kesme kenarina yayilr ve takim 6mriini arttirir.

1. Big side cutting edge angle with the same leed makes chip attaching 100 X 1

length longer and chip thickness thinner. So that cutting forces scatter I , ool —

to long cutting edge therefore tool life gets longer. \ ‘ B”TF‘””

2. Bilyiik yanal kesme agisi ince ve uzun is pargasinin kesiminde egilme yaratabilir. ke e
. . . .. . anal Kesme Kenar Agisi

2. Big side cutting edge angle for machining long bars can cause bending. Side Cutting Edge Angle

1.Derin paso finis islemi / Uzun ince is parcasi / Diisiik tezgah rijitligi -Is Pargasi / Workpiece: SCM440 (HB250)
P 313 ¥ parg ¥ 9 J1thg -Kalite / Grade: TNGA220412

-Diistik Yanal Kesme A_QIS_I . . . - -Kesme Zamani / vc: 100 dak-mm
1.Deep depth of cut finishing / Long thin workpiece / Low machine rigidity -Kesme Hizi / ap: 4 mm

-Side cutting edge angle -Kesme Derinligi / fn: 0.45mm/dev-rev
2.Sert ve yiiksek kalorifik giice sahip ig parcasi / Bliylik capli is pargasi kaba

isleme / Yiiksek tezgah rijitligi

-Yiiksek Yanal Kesme Agisi

2.Hard and high calorific power workpiece / Roughing big workpiece / High machine

rigidity

-Side cutting edge angle

N
o
o

ilerleme|Kuvveti
N Feed Force

Kesme Kuvveti (kgf)
Cutting Force (kgf)

-~
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TURNING

Yanal Kesme Acisi ve Kesme Yiikii
Side Cutting Edge Angle and Cutting Load

Yanal Kesme Acisi ve Takim Omrii
Side Cutting Edge Angle and Tool Life

iz A
fn (mmidev) fn (mm/dev) =& 80
g% 60
b P2 =" 40
P P1 ) 30
O @) -ls Pargasi / Workpiece: SCM440 20 Vanal k
¢ ¢ -Kalite / Grade: P20 kenar aois! 15°
] -Kesme Zamani / vc: 100 dak-mm 10
0° 30° -Kesme Hizi / Depth of Cut: 3 mm 8
R -Kesme Derinligi / Feed: 0.2mm/dev-rev 6
Yanal kesme
1-) P Yiikii 2-) P Yiikii P1, P2'ye yayilmig 5 kenar agisi (°
1-) Force P is loaded 2-) Force P is scattered to P1, P2 4
Yanasma agisi biiylidiikge tepki kuvvetleri biiyiir ve ilerleme kuvvetleri kiigilir. 3 >

100 150 200 300

Kesme hizi (m/dak)
Cutting speed vc (m/min)

As approach angle gets bigger Back force gets bigger and feed force gets smaller.

Yanal Kesme Acisi ve Kesme Performansi
Side Cutting Edge Angle and Cutting Performance

ik Ozelli P ¢ Yanagma Agisi
Lepk:;:!(ﬁngiﬂlrlr( Diistik / Low Approich Ar?gle >
Asinma orani/Wear rate Yiiksek/High Diigiik/Low
is pargasy/ i kolay y to cut material ;?fs,::;ts ; : ZL;“;:Z;’:;:I
isleme giicii/Machining power |Kiigiik/Small Bilyiik/Big

Tirlama/Chatter

Olusumu zor/Hard to occur

Olusumu kolay/Easy to occur

isleme sekli/How to machine

Finish/Finishing

Kaba/Roughing

is pargas! rijitligi/Workpiece rigidity

Uzun ince ig pargasi/Long thin workpiece

Kalin is pargasi/Thick workpiece

Yiiksek Rijitlik
In case of high rigidity

isleme rijitligi/Machine rigidity Diisiik Rijitlik/In case of low rigidity

, Kesme Kenari Sirt Agisi

=\ End Cutting Edge Angle

-‘Takim ve kesme ylizeyi arasindaki siirtlinmeyi 6nlediginden dolayi kesme kenar sirt agisi
yiizey piiriizliligiinde biiyiik etkiye sahiptir.

‘It affects machined surface to prevent interference between surface of workpiece and insert

Etki / Affects

1.Kiigilik kesme kenar sirt agisi, kesme kenar dayancini da arttirirken sicakliginda yiikselmesine neden olur.
1.Nose-R affects not only surface roughness but strength of cutting edge

2.Kigiik kesme kenar sirt agisi, bilegke kuvvetin artmasindan dolayl kesme sirasinda tirlama yaratir.
2.In general, It's desirable that Nose-R is 2-3 times bigger than feed
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TURNING

Burun Radyiisii
==\ Nose-R

-‘Burun radyiisii kesme kenar dayancinda ve yiizey kalitesinde biiyiik etkiye sahiptir.
Nose-R affects not only surface roughness but strength of cutting edge

‘Genel olarak ilerlemenin 2 veya 3 kati biiyiikliiglinde burun radyiisi segilmelidir.

In general, It's desirable that Nose-R is 2-3 times bigger than feed

Burun Radyiisii ve Yiizey Kalitesi
Nose R and Surface Finish

Yiizey kalitesi / Surface finish (u)

40 3 ilerleme/ feed fn (mm/rev)

e} (O-0.300

-D-0212
30+ ©0.150
-©-0.106
-@-0.075
20

L

04 08 12 16 20 24

Burun Radytsi (mm)
Nose-R (mm)

-is Pargasi / Workpiece: SNCM439, HB200
-Kalite / Grade: P20

-Kesme Zamani / ve: 120 m/dak-mm/min
-Kesme Hizi / ap: 0.5 mm

Burun Radyiisii "R"
==\ Nose-R

Burun Radyiisii ve Takim Omrii
Nose R and Tool Life

Takim 6mrii(darbe sayisi) / Tool life ( the number of impact)

A

2000 > >

1000
»

Y
al
0 05 1.01 5 20

Burun Radyuisti (mm)
Nose-R (mm)

-is Pargasi / Workpiece: SCM440, HB280

-Kalite / Grade: P20

-Kesme Zamani / ve: 100 m/dak-mm/min
-Kesme Hizi / ap: 0.5 mm

-Kesme Derinligi / fn: 0.3mm/dev-mm/rev

Etki / Affects

1.Biiyiik burun radyiisii yilizey kalitesini arttirir.

1.Big Nose-R improves surface finish

2.Biiyiik burun radytisii kesme kenar dayanimini arttirir.
2.Big Nose-R improves cutting edge strength

3.Bliyiik burun radyiisii kenar ve krater aginmasini azaltir.
3.Big Nose-R reduces flank wear and crater wear

4.Bliylik burun radyiisii olusan biyiik kesme kuvveti yiiziinden tirlama yaratir.

4.Too big Nose-R causes chattering due to increased cutting force

Se¢im Tavsiyesi / Selection System

Burun Radyiisii ve Takim Asinmasi
Nose R and Wear of Tool

Kenar aginmasi (mm) / Flank wear VB (mm)

[ T —
2 A P

0.6

0.4

0.2 — >
\\ y—
>
: |
0.5 1.01 5 20 25

Burun Radyuisti (mm)
Nose-R (mm)

-is Pargasi / Workpiece: SNCM439, HB200
-Kalite / Grade: P10

-Kesme Zamani / ve: 140 m/dak - mm/min
-Kesme Hiz1 / ap: 2 mm

-Kesme Derinligi / fn: 0.2 mm/dev - mm/rev
-T: 10 dak

/ v Piriizliluk/Roughness (h)
A h=kiiglik/small

Genig Kose Radyusi
Small Corner Radius

Y Puriizlulik/Roughness (h)
& h=biiyiik/large

Dar Kdse Radytisii
Large Corner Radius

1.Kigiik paso derinligi ve finis igin/uzun ve ince is pargalarinda/ tezgahin giicii kiigiik oldugunda

-Kigik burun radyisii

1.For finishing with small depth of cut/long and thing workpiece / when machine power is low -Small Nose-R

2.Darbeli kesimlerde ve yiiksek kesme kenari dayanimi gerektiginde / biiyiik capli is pargalarinin kaba islemlerinde
tezgahin giicii biiylik oldugunda - Biiyiik burun radyiisi
2. For applications that need strong cutting edge such as intermittent and machining mill scale / for roughing of big
workpiece / when the machine power is strong eough -Big Nose-R
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TURNING

Burun Radyiisii ve ilerlemeye Bagli Yiizey Kalitesi Degisimi
Relationship Between Nose Radius, Feed and Various Surface Roughness

Uc Radyiisii / Nose R

ilerleme/Feed(mm/dev)

0.15

0.26 I B : T LTI

| 3

Kesme Kenar $Sekli ve Etkileri
=\ Cutting Edge Shape and The Affects

Kesme Acisi (a)
Rake Angle (a)

‘Kesme acisinin kesme direncine, talas kontroliine ve takim dmriine biyiik etkisi vardir.
‘Rake angle has big influence on cutting force, chip flow and tool life

Talas Akisl/ Principal Force (kg)

Etki / Affects so0}
1.Biiyuk kesme agisi iyi yiizey kalitesi gikarir a=-5°

1.High rake angle results in good suface finish 160}

a=15°
2.Kesme acisi 1° arttiginda kesme gii¢ gereksinimi %1 diiser. 120
2.As the rake angle increases by 1° machining a=25°
power decreases by 1% 80

3.Kesme agisinin artmasi, kesme kenarini zayiflatir. 40 -

. . 50 100 150 200 250
3.High rake angle weakens cutting edge Kesme Hizy Cutting Speed(m/min)

Segim Tavsiyesi / Selection System
1.Sert is Pargasi / Kesme kenar dayaniminin yiiksek olmasinin
istendigi parcalarda -Diisiik kesme agisi Talag Akisi/ Principal Force (kg)
1.For hard workpiece / For applications that need strong cutting 1200
edge such as interrupted and machining mill scale
-Low rake angle 80

a=-5°

a=15°

2.Yumusak is Parcasi / Kesmesi kolay malzemelerde tezgahin ve 40
is pargasinin rijitliginin az oldugu durumlarda

-Yiiksek kesme agisi

2.For soft workpiece / easy to cut material / when the rigidity of

machine power and workpiece is low 0 50 100 150 200 250
—ngh rake angle Kesme Hizi/ Cutting Speed(m/min)
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Kesme Agisi ve Talag Yonii
Rake Angle and The Direciton of Chip Flow

Kesme Agisi Yanal Kesme Agisi
Rake Angle:Y  Side Rake Angle:\

y:nega (-)
\:nega (-)

> =<

\ y:posi (+)

\:posi (+)

y: posi (+) /

\:nega (-)

-
.

|
Pozitif Kesme Agisi B
Positive Rake Angle | ~~ _ !
® 4
RN
1

'
| Pozitif Ug
' | Positive Insert

/
o
I
\\/7,4/
Ayrilma Agisi
Rellef Angle

|

Negatif Kesme Agisi \f\ .
Negative Rake Angle | _ _~=F
5) )

/[ Negatifug - --
Negative Insert

! D
\,k,w‘«/
Ayrilma Agisi
Rellef Angle

Talas sarma probleminden dolayi, is parcasi yiizeyinin zarar gérmesini énlemek igin
y:nega (-) ): posi (+) segiminden kaginin.
In order to prevent machined surface from damages Avoid nega, posi combination.

y:nega (=) \: posi (+)

Uygun Takim Segimi
-\ Selecting Proper Tools

‘Karmasik takimlama sistemi ve gok gesitli kesme kosullarindan dolayi en iyi takimi segebilmek oldukga zordur.
Buna ragmen asadida verilen temel faktorler siniflandirilarak bu segin kolaylastirilabilir.
‘Nowadays, It's very difficult to select the best tools in complicating tooling system and various cutting

conditions. However, it can be simplified by classifying basi factors below.

Kesici Ug ve Takim Segimi
Selection of Inserts and Tool Holder

-Asadidaki listede bulunan temel faktorlerden ve A'ya gore B'den secim yapiniz.
‘Listed below is the basic factors and choose B according to A

A: Temel Faktorler / Basic Factors

-Is pargasi malzemesi / Workpiece Material

-Is parcasi geometrisi / Workpiece Shape

-Is parcasi boyutu / Workpiece Size

-Is parcasi sertligi / Hardness of Workpiece
-islemeden 6nce is pargasinin yiizey kalitesi
Surface roughness of workpiece

(before machining)

-istenen yiizey kalitesi / Surface finish required
‘Tezgah tipi / Type of lathe machine

‘Tezgah sartlari (Rijitlik, Glig vb.) / Condition of
lathe machine (rigidity, power etc.)

‘Tezgah beygir glicli / Horse power of machine
-Is parcasi baglama sekli / Clamping method of

workpiece

B: Se¢im Tavsiyesi / Selection System

-Is parcasi tipine bagh olarak olabildigince yiiksek ya-
nasma agisi segilmeli

-Select as big approach angle as possible

‘Kullanilan tezgaha bagh olarak olabildigince biiyiik saf
secilmeli

-Select as big shank as possible

-Is parcasi tipine bagh olarak en sert kesici ug segilmeli
-Select as strong cutting edge of insert as possible.

-Is parcasi tipine bagh olarak olabildigince biiyiik burun
radyiisi segilmeli

-Select as big nose Radius as possible

-Finis operasyonunda gok kesme kenarina sahip kesici
ug segimi

‘In finishing, select the insert using many corners
-‘Kesme sartlarina bagli olarak olabildigince kiigiik kesici
ucg segilmeli

-Select as small insert as possible
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Problem GC6zme
==\ Trouble Shooting

Takim Hatalar/Tool Failure

Krater Asinmasi

Crater Wear @

Neden/Cause

‘Uygun olmayan kalite
‘Improper grade

-Asin kesme kosullar
-Excessive cutting condition

Coziim/Solution

‘Daha sert bir kalite segin
‘Choose harder garde
-Kesme kosullarini azaltin
-Decrease cutting condition

Kirilma

Fracture
-

-Uygun olmayan kalite

Improper grade

‘Asiri ilerleme

-Excessive feed

-Kesme kenar dayaniminin azalmasi
-Shorten cutting edge strength
-Tutucu rijitliginin yetersizligi
-Insufficient rigidity of holder

-Daha tok bir kalite segin

-Choose tougher grade

-ilerlemeyi azaltin

‘Decrease feed

-Genis honlanmis veya pahli kenara sahip
kesici ug segin

-Apply to large honed or chamfered edge
-Daha biiytik tutucu segin

-Choose bigger size holder

Plastik Deformasyon
Plastic Deformation

-Uygun olmayan kalite

Improper grade

-Asirt kesme kosullar

-Excessive cutting edge strength
-Yiiksek kesme sicakhgi

-High cutting temperature

-Daha sert bir kalite segin

-Choose harder grade

-Kesme kosullarini azaltin

-Decrease cutting condition

‘Isil iletkenligi yliksek bir kalite segin
-Choose grade wich heat conductivity are big

Burun Radyiisiinde Asinma (Kenar Asinmasi)
Wear on nose radius (Flank wear)

-Is pargasinin takimdan daha sert olmasi
-‘When the hardness of workpiece is too high
compare with too!

-Isleme yiizeyinin sertlestirildigi operasyonlarda
‘When machinig surface hardened workpiece
-Uygun olmayan kalite

Improper grade

‘Asirt kesme hizi

-Excessive cutting speed

-Gok kiiguik ayrilma agisi

-Too small relief angle

-Cok diistk ilerleme

-Too low feed

-Daha sert bir kalite segin
-Choose harder grade

-Kesme hizini azaltin

-Decrease cutting condition
-Daha biiyuk ayrilma agisi segin
-Choose lager relief angle
-ilerlemeyi arttirin

-Increase feed

Termal Gatlak
Thermal Crack

-Kesme sicakligindan dolayi genlesme
‘Expansion and shrinking by cutting
temperature

-Uygun olmayan kalite

(Ozellikle freze operasyonlarinda)
-Improper grade

(Specially milling operation)

‘Islak kesme segin

(Islak kesim ise daha gok kesme sivisi kullanin)
-Apply to dry cutting

(In case of wet cutting, use enough collant)
-Daha tok bir kalite secin

-Choose tougher grade

Capaklanma
Chipping

-Uygun olmayan kalite

Improper grade

‘Asiri ilerleme

-Excessive feed

-Kesme kenar dayaniminin azalmast
-Shorten cutting edge strength
-Tutucu rijitliiginin yetersizligi
-Insufficient rigidity of holder

‘Daha tok bir kalite segin

-Choose tougher grade

-ilerlemeyi azaltin

‘Decrease feed

-Genig honlanmis veya pahli kenara sahip
kesici ug segin

-Apply to large honing or chamfer edge
-Daha biiyiik tutucu segin

-Choose bigger size holder

Centik Asinmasi

-isleme yiizeyinin sertlestirildigi
operasyonlarda

‘Daha sert bir kalite segin
-Choose harder grade

Complete Breakage

asinmadan dolayi kesme kosullarinin uygun
olmamasi

‘Unusable condition due to wear off the most
parts of cutting edge by progress of wear

Notch Wear -Surface hardened workpiece ‘Talas k|r|C|_fo_rr_nu biyiik egim agili
-Kbtii talag geometrisi yiiziinden siirtiinme secerek gelistirin
(Genel olarak vibrasyon) -/mprove chip control form large rake angle
-Friction due to bad chip geometry
(Generate vibration)
Dékiilme -Kesme kenarinda torlu -Kesme performgns_lpl biyik egitim
. -Deposition on cutting edge acisi segerek gelistirin
Flaking -Zayif talas kontrolii “Improve cutting performance fromd
‘Bad chip controi large rake angle
‘Talas cebini daha biiyiik segin
' -Apply to chip pocket with big size
Tam Kirnlma ‘Kesme kenarinin biiyiik bir boliimiindeki llerlemeyi diiiiriin

-Reduce the feed rate.

-Paso miktarini dusiriin
‘Reduce the depth of cut.

-Daha tok bir kalite segin
-Select a tougher grade

-Daha giiglii bir talas kirici segin
-Select a stronger chipbreaker
‘Daha kalin bir kesici ug segin
-Select a thicker insert

Talas Yigiimasi
Built-up edge

-Duslik kesme hizi

-Slow cutting speed

‘Yapigsma ozelligi yiiksek malzeme
-Sticky materials

-Kesme hizini arttirin

-Increase cutting speed

-Pozitif agisi daha yliksek bir geometri segin
-Use more positive rake geometry

-Daha tok bir kalite segin

-Use tougher grade
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Takim Hata Tipleri ve Problem Cozme
-\ Types of Tool Failure and Trouble Shooting

Gozim
Solution

Kesme Sartlari Kesici Ug Kalite Segimi kim Geometrisi Tezgah Baglantisi
Cutting Conditions Selecting Insert Grade Tool Shape Machine Clamping
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Zayif Hassaslk Kesici ug hassasiyeti
isleme boyutunun Insert precision is variable

sabit olmamasi
Poor precision X
Unstable machining size Is pargas, takimin pargalanmasi
Workpiece, seperation of tool

Kesme kenar hassasiyeti yetersiz
Operasyon boyunca isleme Kenar aginmasinin artmasi
hassasgi degistigi igin Flanks wear increase
ayarlanmasi gerekir.

Cutting edge back thrust is big
It's necessary to adjust because | Uygun olmayan kesme sartlari

machining precision changes Cutting condition is improper

during operation.
Takimda olusan aginmasinin kesme
kuvvetini arttirmasi Islak Kesim
Weakened cutting force by increasing Wet Cutting|
wear of tool

Kesme kenarinda ¢apaklanma

Cutting edge chipping
- " o Yapisma, talas yigilmasi
Finiste zayif yiizey kalitesi . " Islak Kesim|
Takim 6mrii kriteri Adhesion, built-up edge Wet Cutting|
Poor surface roughness
for' ﬁn_:shmg . Uygun olmayan kesme sartlari Islak Kesim|
Criterion of tool life. Improper cutting conditions Wet Cutting|
Vibrasyon, tirlama
Improper cutting conditions
Vibrasyon, tirlama slak Kesim|
Improper cutting conditions Wet Cutting|
Kesme isist Uretimi Uygun olmayan kesme sartlari
Kesme isist yiiztinden zayif Improper tool and shape of cutting edge
isleme hassasiyeti ve kisa
takim omrii
Cutting heat generation Uygun olmayan kesme sartlari
Poor machining precision Improper tool and shape of cutting edge

and short tool life by cutting heat

Uygun olmayan kesme sartlari slak Kesim|
Gapaklanma Improper tool and shape of cutting edge Wet Cutting|
Celik, aliminyum (capak)
Burr, chipping, nap

Steel, aluminum (burr)

Uygun olmayan kesme sartlari
Improper tool and shape of cutting edge

Uygun olmayan kesme sartlari
Improper tool and shape of cutting edge

Dékme demir
(Zayif gapaklanma)
Cast iron
- Uygun olmayan kesme sartlari
(Weak chipping) Improper tool and shape of cutting edge
Uygun olmayan kesme sartlari Islak Kesim|
Improper tool and shape of cutting edge Wet Cutting)

Yumusak Gelik (capak)
Soft steel (nap)

Uygun olmayan kesme sartlar
Improper tool and shape of cutting edge

Arttirin Azaltin Kullanin Dogru Kullanim
Increase Decrease Use Correct Use

KS B0813 ISO (B8688)

0.2 mm Demir disi alagimlarin hassas hafif finis islenmesinde T
i Precision light cutting, finishing in nonferrous alloy Tool Life Criterion _ Application
Ozel celiklerin isl ind Tam Kirilma Ozel geliklerin islenmesinde
Kenar Aginmasi 0.4 mm Mze 'f,e klerin |$_elnr;1eslln e Complete breakage Machining special steel
Genisligi .:ac ining special stee Kenar aginim genisligi VB=0.3mm Semente karbiirlerin seramik takimlar kenar asinmasinda
Flank Wear 0.7 mm Dokme demir, gelik vb. malzemelerde genel kullanim Flank wear width VB = 0.3mm Even flank wear of cemented carbides, Ceramic too}
Width General cutting in cast iron, steef etc VBmax = 0.5mm Diizensiz kenar aginmas!
1~1.25 mm Dokme demir, gelik vb. malzemelerde genel kullanim : Uneven flank wear
. General cutting in cast iron, stee/ etc Krater aginimi genisligi KT = 0.06+0.3fmm (f:mm/dev) | Semente karbdiir takimlar
ICemented carbides too! Cemented carbides too!
Krater Aginmasi Genig| Genel olarak 0.05~0.1 mm — PR—— ~ riizlilada Snemii oldud
Depth of Crater Wear In general 0.05~0.1 mm lizey puruzlulqgu 1,1.6,2.5,4,6.3,10, pmRa Yiizey piriizltligl oneml |‘oldugunda
g - g Cemented carbides tool 1, 1.6, 2.5, 4, 6.3, 10, ymRa When surface roughness is important
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FREZELEME

MILLING

Freze Kafasi Sekil ve Tanimlamalar
Millin Cutter Shape and Designation

LA

Freze Kafasi Dis Gapi

Diameter of Cutter Body

Flans Dis Gapi
Diameter of Flange

Anahtar Yol Genigligi
| Width of Key Way

Arka Halka

Yanasma Agisi

%ﬁh Angle
/
o
y A Kismi
Part A '

Freze Kafasi Yuksekligi
Height of Cutter

|
'\
-

Radyal Ayrilma Agisi
Radial Relief Angle

Talas Cebi Baski Vida
Chip Pocket  Screw for Angle Wedge
Kafa Digi Gapi

Daimeter of Cutter

Gergek Kesme Agisi
True Rake Angle

Ayrilma Yiizeyi
Face Relief

Kesme Kenari Egim Agisi
Cutting Edge inclination Angle

Tespit Pargasi

Baski
Locater
Ayar Halkasi
Setting Rin
Y N g Ring
> Yiizey Agisi
Face Angle
-
Radyal Kesme Agisi
ial Rake Angle Minor Cutti

Kesme Kenari
Major Cutting
Edge

Silici
Chamfer

- AR: Eksenel Kesme Agisi / Axial Rake Angle (-90° <AR<90°)
- RR: Radyal Kesme Agisi / Axial Rake AngleRadial Rake Angle (-90° <RR<90°)

- AA: Yanasma Agisi / Approach Angle (0° <AA<90°)
- TR: Gergek Kesme Agisi / True Rake Angle (-90° <TA<90°)

- IA: Kesme Kenari Egim Agisi / Cutting Edge Inclination Angle (-90° <IA<90°)

- FA: Yiizey Agisi / Face Angle (-90° <FA<90°)

Kesme Kenar Acisi Fonksiyonu ve Ozellikleri
The Terminology and Functions of Cutting Edge Angle

NO isim Sembol Fonskiyon Etkiler
Tool Failure Symbol Function Effects
1 Yanasma Agisi AR  TalagAkisYoni AR talas akis yoniind kontrol eder. Kdse birikmesi engellenir.
Axial Rake Angle : Chip Flow Direciton, Adhesion Positive: Excellent Cutting, built-up edge prevented
2 Rady_al Kesme Agisi RR Yu';i?,rgiz'zrﬁﬂﬁ;u Kesme direnci, Duistik !(ontroIIU kesim iyi talas kontrolii sadlar.
Radial Rake Angle . Affecting on Thrust Negative: Excellent chip kontrol
3 Yanasma Agisl AA Talas K?;;;};)'?J;':;ﬁsk@ vond (+): Talas kalinhigini azaltir, kesme yiikiinii diisiirebilir.
Approach Angle : Determines Flow Direciton (+): Chip thickness become thinner, cutting force could be reduced
(+): Daha iyi kesme saglar, yapigsma etkisinden korur, ancak kesme
Gergek Kesme Agisi Etkin Kesme Agisi kenar dayanimini azaltir.

4 Tr(fl e Rake An glge TA Effective Rake Agng,e (+): Better cutting, preventing adhesion, weakening cutting edge strength
(-): Kesme kenar daynimini arttirir, ancak birkime neden olur.
(-): Cutting edge strength increases, easy to adhere

Kesmg:](s&anégl? Acist LA Talag Akis Yonu (+): Daha iyi talasa kigi saglar, kesme yiikiinii azaltir, ancak kesme kenar dayanimini azaltr.
5 indli g £ag . Determines Chip Flow (+): Good chip flow, cutting force could decreases, comer edge strength weakens
nclination Angle Direciton
. Finis igin Yiizey Kalitesini
Yizey Agisi EA ~ Kontrol Eder (-): Yiizey piiriizliligiini gelistirir.
6 Relief Angle : Controlling Cutting Edge Strenght (-): Surface roughness increases as F.A gets close to 0 Degree
Tool Life and Chattering
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AN

Kesme Agisi Kombinasyonlarinin Ozellikleri
Features by Combination of Rake Angle

Gift Pozitif Agi Gift Negatif Aci Pozitif - Negatif Agi Negatif - Pozitif Al
Double Positive Angle Double Negative Angle Posi - Negative Angle Nega - Positive Angle
A-R(+) A-R(-) A-R(+) A-R(-)
o
ts
23
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+Gelik, dokme demir, paslanmaz gelik genel kullanimi +Darbeli kesme kosullari altinda *Kesmesi zor malzemelerde *Merkeze dogru talas akigi
*General machining of steel, cast iron, stainless steel *Under interrupted cutting condition *Machining difficult to cut material +Chip flows to center of cutter body
*Talas yigiimasi yasanan yumusak gelik isleme *Dokme demir ve geligin kaba operasyonlarinda +Celik ve dokme demirin derin ve genis
*Machining soft steel that brings about buli-up edge easily |-Roughing of cast iron and stee! pasolarda islenmesinde
£ «Zayif yiizey kalitesi riski olan malzemelerin iglenmesinde *Roughing with deep depth of cut and wide
o *Machining material having tendency to poor surface width of cut in steel and cast iron
=8 roughness
3
<z
+Tok is parcalarinda yiizey kalitesini arttirmak igin +Giigli kesme kenart -lyi talas akig! ve islenebilirlik
yalas yigilmasini engeller «Strong cutting edge Good chip flow and machinability
+As for tough workpiece material it prevents built-up edge |-Ciiruf ve tortu gibi kotii yiizey kosullarina sahip *Kesmesi zor malzemelerin islenmesi igin
to improve surface roughness. is pargalarinin kaba islenmesi uygun
+Diisiik kesme yiikii ve daha iyi islenebilirlik *Roughing of workpiece that has bad surface «Suitable for machining of difficult-to cut
8 ga. Low cutting foad and better machinability condition containing sand, mill scale material
TS «Kesici ucun her iki tarafinin kullanilmasindan dolayi |- Diizensiz béimeli baglama tirlamayi engeller
S8 (ekonomik) «Un-even partition clamping prevents B
z 3 *Double sided inserts can be applied (economical) chattering
< *Miikemmel talas akisi
*Good chip contro}
+Diistik kesme kenari dayanimi Tezgah ve kesici takim yiiksek giice ve «Tek yiizu kullanilabilen kesici uglar *Merkeze dogru olusan talas islenmis
*Weak cutting edge strength rijitlige ihtiyag duyar (Ekonomik degil) yiizeylerin gizilmesine neden olur
«Tek yiizii kullanilabilen kesici uglar (ekonomik degil) *Machine and cutter need enough power and +Only single sided inserts are available +Since the chips flows toward the center of
- 0 . . . . ST . . .
S 9 +Only single sided inserts are available rigidity (No economical) cutter chips scratch on machined surface.
T8 (no aconomical) *K&ti talas akigi
S8 + Tezgah ve kesici takim yiiksek giice ve rijitlige ihtyag +Bad chip flow
E '(.: duyar * Ekonomik degil
82 *Machine and cutter need enought power *No economical
Q and rigidity
svc: Kesme Hizi (m/dak) vc: Cutting Speed (m/min)
n-D-n +D: Takim Gapi (mm) +D: Diameter of Tool (mm)
= i : N - : : P
1000 (m/dak) *n: Devir (dak™) *n: Revolution per minute (min™")
*Tt: Sabit (3.14) «r: Circular constant (3.14)
+fz: Dig bas! ilerleme (m/dak) *fz: Feed per tooth (mm/f)
fz = vf (mm/dis—t) +vf: Dakika bagi ilerleme (mm/dak) -vf: Feed per minute (mm/min)
Z'Nn «n: Devir (dak™) *n: Revolution per minute (min ")
Is P: o
Workpiece +Z: AQiz sayisi *Z: Number of tooth
+Q: Toplam talas miktari (cm®/dak) +Q: Chip removal amount (cm® /min)
] Q vafap (cm3/dak min) +L: Kesme genisligi (mm) <L: Width of cut (mm)
—=v = - . . .
1000 «vf: Tavla ilerlemesi (mm/dak) +vf: Table feed (mm/min)
n +ap: Paso miktari (mm) -ap: Depth of cut (mm)
+Pc: Giig gereksinimi (kW) *Pc: Power requirement (kW)
ap QXkC P Puw *H: Beygr glicti gereksinimi (hp) (mm/dak) *H: Horse power requrement (hp) (mm/min)
hp=——7"—

®. “60x102xn

0.75

+Q: Toplam talag miktari (cm®/dak) -Q: Chip removal amount (cm® /min)
-ke: Spesifik kesme direnci (kgf/mm?®) *kc: Specific cutting resistance (kgf/mm?®)
*n: Tezgah verim orani (0.7~0.8) *n: Machine efficiency rate (0.7~0.8)

—=vf

T

_ 60xLt

of (sec)

*T: isleme zamani (sn) *T:Machining time (sec)

+Lt: Toplam ilerleme uzunlugu (mm) (=Lw+D+2R)

«Lt: Totel length of table feed (mm) (=Lw+D+2R)

-Lw: Is pargasi uzunlugu (mm) -Lw: The length of workpiece (mm)
+D: Takim gapi (mm) *D: The diameter of cutter body (mm)

+vf: Tabla ilerlemesi (mm/dak) «vf: Table feed (mm/min)

*R: Yanagma uzunlugu (mm) *R: Relief length (mm)

Gergek kesme agisi / True rake angle

Kesme kenar egim acisi / Cutting edge inclination angle
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tan (T) = tan (R) x cos (AA) + tan (A) x sin (C)
tan (1) = tan (A) x cos (AA) - tan (R) x sin (C)
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Spesifik Kesme Direnci Degerleri Frezeleme Gap (D) Segimi
=\ Values of specific cutting resistance -\ Selection of Milling Diameter (D)
Gekme Dayanm: Tezgah Rijitligine Gore Se¢im
(CHINVREI | o e eeme e ) Selection by Machine Rigidity

feee s(zrengfh Specific cutting resistance according to various feed kc(Mpa)
(kg/mm*) and
hardness

is Pargasi

Workpiece

0.1 0.2 03 0.4 0.6 i Giicii
Yumusak Gelik 52 (mmzt) | (mm/t) (mm/t) (mm/t) (mm/t) Tezga_h Beygir Giicti(PS) 10~15 15~20 Over 20
Soft Steel Machine Horse Power(PS)
220 195 182 170 158
Orta Karbonlu Gelik Uygun Kesici Takim Govde Ozellikleri(mm
Medium Carbon Steel 62 198 180 s 160 57 o P (mm) ?#80~@100 (@125~@160| @160~@200
Ve - Proper Cutter Body Specification(mm)
Uksek Karbonlu Gelik 72 252 220 204 185 174
High Carbon Steel
g
;Zz'l";ti:'l'g' 67 198 180 173 170 160 e B .
Takim Geligi Tezgah Rijitligine Gore Segim
Gelig 77 203 180 175 170 158
Tool Steel S I t b M h. R. .dt
Krom Mangan Geligi 77 230 200 188 175 166 election y acnine ’g’ 1 y
Chrome Manganese Steel
Krom Mangan Geligi =
Chrome Manganese Steel 63 275 230 206 180 178 |$ Paran| E
Krom Molibden Geligi A
Chrome Molybdenum Steel 3 254 225 2114 200 180 Workplece
Krom Molibden Geligi Celik
Chrome Molybdenum Steel 60 218 200 8 180 167 Steel +20°~-10° 3:2
Nikel Krom Molibden Celigi 94 200 180 168 160 150
Nickel Chrome Molybdenum Steel D6kme Demir
Nikel Krom Molibden Geligi ! o .
Nickel Chrome Molybdenum teel HB352 210 190 176 170 153 Cast Iron Under+50 5:4
2:';“;3"" 52 280 250 232 220 204 oA
— - afif Alagim d D+
Sertlestirilmis Dékme Demir . Under+40° 5:3 ——— |
Hardened Cast Iron HRC46 300 210 20 240 220 Light Alloy D
il Dokme Demir 36 218 200 175 160 147
ast Iron D K . t k|m d| I
g:;}[f?:l::te:?:nm” HB200 175 140 124 105 97 - Kesici ta ! $ ¢ap
ping - o - S R D: External diameter of cutter body
Hafif Alasim (A-1g) " ” " " - " D1: Is pargasi genisligi
Light Alloy (Al-Mg) D-l . W-d h f k .
Hafif Alasim (AI-Si) : Wiath of wor piece
: ) 20 70 60 52 45 39
Light Alloy (Al-Si)

d: Freze kafasinin disarida kalan kismi

Nominal Beygir Giiciine Gore Talag Miktar (cm3/dak) d: Projected part of cutter body

a» N Chip removal amount (cm3/min) per rated horse power) E: Gegme agisi
E: Engage angle
- . & D:D1 orani
Is Parcasi - Nominal . . .
Beygir Giicii & Ratio of cutter body and width of workpiece (D:D1)
; 5HP 10Hp 20Hp 30Hp 40Hp  50Hp
Workpiece - Rated Horse
Power
Yu;wusak 32 75 163 | 205 | 425 | s70 Isleme Zamanina Gore Segim
oft . .. .
Gelik Selection by Machining Time
Steel Orta 26 55 127 | 212 | 310 | 425 - .
Medium Freze kafasi ne kadar biiyiik olursa igleme
,fj:; 18 a 93 163 | 228 | 310 zamani da o orandayiiksek olur.
The bigger size cutter the longer machining time
Y”;"o‘:,fak 52 16 | 260 | 455 | 670 | 880

Dokme Demir

Is P: U: lug
Cast fron Orta 32 75 163 | 205 | 425 | 570 Conath ot Workpiese
Medium 7 Sg %x?;
e m
Sert 26 55 127 212 310 425 < \Ek \

Hard § i ~sm 7
vk
Yomusak| 77 | 163 | se0 | 670 | ss0 | 128 7|/ e
Bronz Piring Orta Ku‘guk FHreczet 'Kaf;’s' UZunIL:Qu
. 54 118 275 490 700 910 mall Cutter Movemen
B L
ronze Brass | Meduum = Orta Freze Kafasi Uzunlugu
Sert 26 55 127 245 325 425 Medium Cutter Movement
Hard
imi Bilyik Freze Kafasi Uzunlug
Alumineam, 9 | 195 | 4q0 | 780 | 11 | 15 g Gare e

Aluminum

Agiz Sayisina Gore Seg¢im
Selection by Number of Tooth

is Pargasi Celik Dokme Demir  Hafif Alagim
Workpiece Steel Cast Iron Light Alloy
Adiz Sayisi
Number of Tooth Dx(1~1.5) Dx(1~4) DxT1+a

ex) D= @100 4" x(1~1.5)=4~6 D ing birine donustlirilmis kesici takim gapi
D is the size of cutter body converted into inch size
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Tezgah Rijitligine Gore Segim
Selection by Machine Rigidity

Nasil Hesaplanir Olgiilen Deger
How to Calculate Measured Value

+Ornek pargadaki yiizey piiriizliiliigiiniin boylamsal degisim egrisindeki
zirve noktasindan gegen profil gizgisi ile dip noktasindan gegen taban

¢izgisi arasindaki mesafedir. (Birimi:[) Rmaks.1 Rmaks.2 Rmaks.3
*The distance between the top of profile peak line and the bottom of

Maksimum Yiikseklik Rmax | Profile valley line on this sampled portion is measured in the longitudinal

Maximum Height magnification direciton of roughness curve (Expressed by unit:|1) B

010213 Gigme Uzunlugu

*Anormal degerler (gok kiiglik veya gok biiyiik) anal veya tepe Measuring Length

olusumunun bir sonucudur.
*Exclude extraordinary values (too small or big) that look like grooves
or mountains

*Yiizey piiriizliiliigu egrisindeki zirve noktalarinin ve bes dip
noktasinin toplaminin dikey yonde ortalamasidir ve birimi

mikro metredir. (1)

*Sampled from the roughness curve in the direciton of its mean line,
the sum of the average value of absolute value of the highest profile
peaks and the depth of five deepest profile valleys measured in the
vertical magnification is expressed by micro meter. (H)

Olgme Uzunlugu )
+10 noktanin ortalamasi Measuring Length

ile ylizey puriizltlugu
+10 point mean roughness Rz

5 3

Olgiilen yiizey puriizliiliik egrisi f
- e Mesliiwa: o s oo - PP P Measured surface roughness curve f

*Yiizey piiriizlilugu egrisi lizerinde ortalama ¢izgisi X ekseni yoniinde

ve boyutsal degisim Y- ekseni yoniinde olan referans uzunluktur ve AN A ZAY VAN

birimi mikro metredir. (1)

*Sampling only the reference length from the roughness curve in the

direciton of mean line, taking X-axis in the direciton of mean line and

Aritmetik ortalmaya

ore yii Ra o . o P ;
,g4(r)irt$u{1ueztfi)¢,: mean Y-axis in the direciton of longitudinal magnification of this sampled Olgiilen yiizey piriizliilik erisi f
roughness part and is expressed by micro meter. (u) Measured surface roughness curve f

*Genel olarak, Ra 6lgiim cihazindan okunan degerlerdir.
*Generally, Read measured value by Ra measurer

Ra

Finis Sembolleri / Finish Mark AAAA AAA AA A ~
Rmax 0.8s 6.3s 25s 100s

Yiizey Piiriizliiligu A
Surface Roughness Rz 0.8z 6.3z 25z 100z Ozel Olmayan

i 0.2a 1.6a 6.3a 25a Unspecified
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Frezeleme igin Problem Cozme
-\ Trouble Shooting for Milling

Solutions

Kesme Kosullan Takim Sekli Kesici Ug Kalitesi
Problem Neden Cutting Conditions Tool Shape Insert Grade

Trouble Causes Kesme

Kesme Hizi s ilerleme Sogutucu Kesme Agisi  Ayrilma Agisi \Erasmaie st Ikenanda
Approach Tirlama

5 Derinligi 5
Cutting Speed Depth of Cut Feed Coolant Rake Angle Relief Angle Angle Chatteringat Nose Radius
Cutting Edge

Tokluk Sertlik
Toughness Hardness

~Uygun olmayan kesici ug kalitesi
“Improper insert grade
*Uygun olmayan kesme kosullar

Kenar Aginmasi improper cutting conditions
Flank Wear Tirlama
-Chattering

*Uygun olmayan kesme kosullari
«improper cutting condition s
Krater Aginmasi *Uygun olmayan kesici ug kalitesi
Crater Wear «Improper insert grade

+Kesici ug toklugunun yetersizligi
«Lack of insert toughness
Asiriilerleme

Gapaklanma -Excessive feed

Chipping +Asir kesme yiikii

Excessive cutting foad

*Uygun olmayan kesme kosullar
“Improper cutting conditions

. *Uygun olmayan kenar sekilleri
Tal.a§ Yigimasi «Jmproper cutting edge shape
Built-up Edge +Uygun olmayan kesici ug kalitesi
«improper insert grade

~Uygun olmayan kesme kosullari
“Improper cutting conditions

+Kesici ucun agiz sayisinin yetersizligi
«Lack of number of cutting teeth
*Uygun olmayan kenar sekilleri

Tlrlama_ «Improper cutting edge shape
Chattering +K&tii talas akist
*Bad chip flow

«is pargasinin dengesiz baglanmasi
Unstable workpiece damping

+Talas yigilmasi

“Built-up edge

*Uygun olmayan kesme kosullari
«improper cutting conditions
Tirlama

«Chattering

Kot talasa akisi

+Bad chip flow

Zayif Yiizey Kalitesi
Poor Surface Finish

*Uygun olmayan kesme kosullari
«improper cutting conditions
Termal Gatlak +Uygun olmayan kesici ug kalitesi
Thermal Crack «Improper insert grade

*Uygun olmayan kesici ug kalitesi
«improper insert grade

~Asirn kesme yiiki

«Excessive cutting foad

-K&ti talas akist

*Bad chip flow

Tirlama

-Chattering

+Asin kesme yiiksekligi
Excessive overhang

Kinlma
Fracture

4 Frezeleme igin Genel Formiiller
-\ General Formulas for Milling

Tezgah Verimi ()
Machine Efficiency Rate (1)

i¢ Aktarimi Verim(E) BEEELS

Power Transmission Mode Efficiency Rate( Referance
Direkt tahrikli 0.90
Principal axis direct conneciton driving :
K k tahrikli . < .
B:Iin:riviign I 0.85 Cift Baglama: 0.85 x 0.85 = 0.70
Baslangig tahrikli
Starting driving 0.75
Yag basingl tahrikli
Oil pressure driving 0.60~0.90
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Mors Konik (Saph Tip)

Koniklik Koniklik Agisi (a)

Morse Taper (Tang Type) Taper Taper Angle (a)
0 19_]212 1°29'27" 9.045 3 9.201 | 6.104 | 56.5 59.5 6.0 3.9 6.5 10.5 4 1
1 20_1047 1°25'43" 12.065| 3.5 [12.240| 8.972 | 62.0 65.5 8.7 5.2 85 135 5 1.2
2 20‘1020 1°25'50" 17.780 5 18.030| 14.034 | 75.0 80.0 13.5 6.3 10 16 6 1.6
3 19‘1922 1°26'16" 23.825 5 24.076 | 19.107 | 94.0 99.0 18.5 7.9 13 20 7 2
4 19‘1254 1°29'15" 31.267| 6.5 |31.605(25.164| 117.5 | 124.0 | 245 11.9 16 24 8 2.5
5 19.1002 1°30'26" 44399 | 6.5 4.741 (36.531| 149.5 | 156.0 | 35.7 15.9 19 29 10 3
6 19.11 80 1°29'36" 63.348 8 63.765| 52.399 | 210.0 | 218.0 | 51.0 19.0 27 40 13 4
7 19.1231 1°29'22" 83.058 10 |83.578(68.186( 286.0 | 296.0 | 66.8 28.6 35 54 19 5

Koniklik Koniklik Agisi

Mors Konik (Vidal Tip) Taper (a)
Morse Taper (Screw Type) Taper Angle
(a)
1 JPp— :
0 19.212 1°29'27 9.045 3 9.201 | 6.442 50 53 6 4 0.2
1 eoEIp"
1 20,047 1°25'43 12.065( 3.5 12.230| 9.396 | 53.5 57 9 M6 16 5 0.2
1 coEIEQ"
2 20,020 1°25'50 17.780 5 18.030 | 14.583 64 69 14 M10 24 5 0.2
1 PP
3 19.922 1°26'16 23.825 5 24.076 | 19.759 81 86 19 M12 28 7 0.6
4 191254 1°29'15" 31.267| 6.5 31.605| 25.943 | 102.5 109 25 M16 32 9 1
5 19 1002 1°30'26" 44399 6.5 4.741 | 37.584| 129.5 136 35.7 M20 40 9 2.5
6 19 11 30 1°29'36" 63.348 8 63.765| 53.859 | 182 190 51 M24 50 12 4
7 1917231 1°29'22" 83.058 10 83.578 | 70.058 | 250 260 65 M33 80 18.5 5

Brown Sharp Konik (Vidali Tip) B&S No Koniklik
Brown Sharp Teper (Screw Type) Taper
4 10.221 2.4 10.321 8.890 8.0 31.0 34.2 0.2 - -
5 13.286 2.4 13.386 | 11.430 10.0 44.4 46.8 0.2 - -
6 15.229 2.4 15.330 | 12.700 11.0 60.0 62.7 0.2 M 8(1/4) 20
7 18.424 2.4 18.524 15.240 14.0 76.2 78.6 0.2 M10(3/8) 24
8 22.828 3.2 22.962 | 19.090 17.0 90.5 93.7 0.6 M12(1/2) 28
9 27.104 3.2 27.238 | 22.863 21.0 101.6 104.8 0.6 M12(1/2) 28
10 32.749 3.2 32.887 | 26.534 24.0 144.5 147.7 1.0 M16(5/8) 32
m 38.905 3.2 39.039 31.749 29.0 171.4 174.6 1.0 M16(5/8) 32
12 45.641 3.2 45774 | 38.103 35.0 181.0 184.2 2.5 M20(3/4) 40
13 52.654 3.2 52.787 | 44.451 41.0 196.8 200.0 3.0 M20(3/4) 40
14 59.533 3.2 59.666 50.800 47.0 209.6 212.8 4.0 M24(1) 40
15 66.408 3.2 66.541 57.150 53.0 222.2 225.4 4.0 M24(1) 50
16 73.292 3.2 73.425 | 63.500 59.0 35.0 238.2 50  |M30(11/8) 60
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Brown Sharp Konik (Saph Tip)
Brown Sharp Taper (Tang Type)

4 10.221 24 (10321 8.458 8.1 421 445 5.5 8.7 14.4 7.9 1.3
5 13.286| 2.4 |13.386|10.962| 10.7 55.6 58.0 6.3 9.5 16.2 7.9 1.5
6 15.229( 2.4 |15330|12.167| 11.7 73.0 75.4 7.1 11.1 18.0 7.9 1.5
7 18.424| 2.4 |18524|14.675| 14.2 89.7 92.1 7.9 11.9 20.3 9.5 1.8
8 22,828 | 3.2 |22962(18.453.( 18.0 [ 104.8 | 108.0 8.7 12.7 22.0 9.5 2.0
9 28.104| 3.2 | 27.238(22.200( 21.8 [ 117.5 | 120.7 9.5 14.3 25.4 1.1 2.5
10 32.749| 3.2 |32.887 (25751 257 [ 162.7 | 1659 | 11.1 16.7 28.1 1.1 2.8
11 38905 3.2 (39.039(30.985| 30.7 | 189.7 | 1929 | 11.1 16.7 30.0 127 3.3
12 45.641 3.2 [45.774(37.246( 37.1 201.6 | 2048 | 12.7 190 32.5 127 3.8
13 52.654 | 3.2 | 5278743589 434 ([ 2175 | 220.7 | 127 19.0 35.7 15.9 43
14 59.533| 3.2 |59.66649.841( 49.8 | 232.6 | 2358 | 14.2 21.4 41.2 19.0 4.8
15 66.408 | 3.2 |66.541(56.186( 56.1 2453 | 2485 | 142 21.4 44.4 222 5.3
16 73.292 3.2 |[73.425(62.441| 62.2 | 260.4 | 263.6 | 15.8 23.8 50.0 25.4 5.8

Amerikan Freze Tezgahlan igin Standart Konik
Standard Taper of American Milling Machine

Boyut
NTNO. Dimensions

7/24Konik / Taper 30 1L 31750 [17.40[ 22| 70 20 |unc || 24 50 16 | 159 6
y s 2 -0.36
/

\ 3

i 40 2 |a4.450|25.32|- 95 25 | UNC | o] 30 60 16 | 159 | 225

di/60°

] 23 -0.31

', 50 3 69.850 39.60| 09 | 130 | 25 | UNC 45 90 32 | 254 | 35

! 60 43 |107.950{60.20 ol 210 | 45 |unc |1 56 | 110 | 32 | 254 | 60

Sise Saph Konik
Bottle Grip Tape

35

53

43

22

14.6

38.1

56.5

M12x1.75

16.1

19.6

21.62

7/24Konik / Taper
S

40

63

52

25

16.6

44.45

65.4

M16x2

16.1

226

253

45

85

73

30

21.2

57.15

21

82.8

M20x25

193

29.1

331

50

100

85

35

232

69.85

25

101.8

M24x3

257

35.4

40.1

60

45

28.2

107.95

31

161.8

M30x3.5

25.7

60.1

60.7
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HSK Saft (DIN 69893)
HSK Shank (DIN 69893)

1 1£[0.1]A]
r B
diz diq
ds|di1|ds| da N U dn - 4 ds|dio| do
d2| ds]
wE

Mgs 7704 _|7°ee0.] L1

[Lfa ] [La] R0.3 or (0.3x45°) Le

fi L 010740 0.05[A Le

fe 40002 [A|

(mm)

50 10.54 12 14 50 38 36.90 42 43 59.3 7 26 32 29 M16X1 10 6.8 6.8 |[13.997| 7.648
63 12.5 16 14 63 48 46.53 53 55 723 7 34 40 37 M18X1 12 8 84 17862 | 9.25
100 20 20 14 100 75 72,80 85 92 109.75 7 53 63 58 |M24X1.5 16 12 12 27.329 | 15.00

50 26 42 18 3.75 2 15.5 25 5 11 7.5 4.5 1413 10 10 23 3 1 19 1
63 26 42 18 3.75 28.5 20 32 6.3 14.7 10 6 18.13 10 12 24.5 3 1 21 1.2
100 29 45 20 3.75 44 31.5 50 10 24 15 10 28.56 12.5 16 28 3 1.5 24 2

Freze Kafasi igin Standart Delik (KSB3203)
Standard Of Milling Cutter Hole (KSB3203)

-ATipi / Type A -B Tipi / Type B
Gap Gap
Diameter (i E R r P ODH? 3 F .
1 +0.018 +0.25 +031
+0.015 +0.25 +0.16 B REE) 1217 238 05
8 8 g 89 o 2 Tooe | 04 2 0 0 +013
5 +0.018 +0.25 +031
10 10 Soms s ;0 25 3 :g.;g 04 o |sers g ATII aig 103 08
3 +0021 +0.25 +031
v 1 ¥0018 | o s02s JRTITH I T |reoso g 2089 atg 103 08
0 0 +0.06
7 +0021 +0.25 +031
16 16 *0018 | o w025 PRI I s |2 207 318 Lons 08
0 0 +0.07
1 2540 TO021| g4 025 | a5 *O3 12
10 g +0021 g1 1025 5 019 , 0 0 +013
0 1o +0.07
'AL 31.750 50025 35.18 ;D %1 70 :g?ﬁ 16
+0.021 +0.25 +0.19
2 2 241 5 Toor 1
1 zi 38.10 u+u 05 423 E”‘Zs 9.53 :gi: 16
+0.021 +0.25 +0.23 )
27 Ia 298 | 7 iooe | 12 : -
‘; 44.450 50025 49.48 60'25 nmn :0‘25 1.6
32 32 30’025 348 80 % 8 :g‘ég 12
2 50.80 80'03 55.83 Eo.zs 127 :g gg 16
40 40 ;0'025 435 503 10 :g'ég 12
' Zzl 6350 003 | 6942 2025 | 15m1 :g.zssg 16
+0.025 +03 +0.23
50 50 535 12 16
0 0 +0095 3 76.20 50‘03 8293 E”‘Zs 19.05 :gi: 24
+0.030 +0.3 +0.275
60 60 642 14 16
0 0 +0.095 3ZL 88.90 50035 98.81 30.25 2223 :gg: 24
+0,030 +0.3 +0275
o ™y 0 1 o005 | 2 4 |roneo 200 e 1075|054 105 24
+0.030 +03 +0.275
80 80 855 18 2 WL +0035 +0.25 +0.89
0 0 +0.095 5 |maso g 12581 ¢ 558 100 32
+0.035 +0.3 +0.32 +0.04 +0.25 +0.89
100 100 ? 1070 20 103 g 5 1210 ¢ 14008 o ars 0% 32
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Parmak Frezelerin Sekil ve isimleri
—°\Endmill’s Shape and Names

Gap Saft Gapi
Diameter Shank Diamet
1 2. Bosluk Agisi

The 2nd end Relief

e Kesme Kenan The 3nd Relief Angle
- BOgIUK AGISI End Cutting Edge

The 3nd end Relief 9= Konkavlik Derecesi \~- ’/

ﬁ\ - Concavity Angle

Dikey Kesme Kenari
Kése Peripheral Cutting Edge
Coner

Helis Agisi
Helix Angle

2. Kesme Agisi
The 2nd Relief Angle

3. Kesme Agisi

Kesme Boyu

B Cutting Length» Shank Length

‘ Saft Uzunlugu

Toplam Boy
Total Length

Kanal Sayisina Gore Karsilagtirma
-\ The Comparison According To Number Of Flute

Kanal Sayisi Ozellikleri Kanal Sayisi Etkileri
Features Of Number Of Flute Affection Of Number Of Flute

Teknik Ozellikler Onemli Ozellikler 2 Kanalli 4 Kanall
@10 mm 2 Kanalli/ 2 Flutes 3 Kanalli / 3 Flutes 4 Kanalli / 4 Flutes Specification Major Features Dl s 4 Flutes

Burulma Direnci o o
Takim Rijitligi TQ(Isiona{ Rigidity
Tool Rigidit Egilme Direnci
. glaity Bending Rigidity o @
$eki| | i Yiizey Puriizlulugu o ®
Shape ; i Yiizey Kalitesi | Surface Roughness
! : Surface Finish |sleme Hassasiyeti o @
Machining Precision
Talas Tikanmasi
Talag Kontrolii | chip Clogging ) ©
Kesit Chip Control  |Talas Tahliyesi
2 $ Tanliye
Cross Section 48mm Evacuation ) ©
Oran o o o Talag Tahliyesi
Ratio 56% 58% 61% Evacuation © ©
¢ ; - - - Kanal Agma
‘Avantajlar Tyi talag akis Tyi talas akisi Yiksek rijitlik . Kanal Acma
Advantages Good chip flow Good chip flow High Rigidity Grooving AG O O
Dezavantajlar Dustk rijitlik i Dis cap 6lglimii zor Kt talag akisi Grooving
Di . vlvelak i@uflty thﬁcxi:! to TeTsur; exre;'nal diameter Bvad thTrpl flow Yiizey Kalitesi o @
anal alin, Kanal agma anal alin, Kanal agma anal eme i
Kullamm | ‘Side facing, grooving Sice facing, grooving oSt YGanaI Alin sggrf:g;oﬂmsh
ok fonksiyonel Ortakaba-Fini: Fini: roovin by ')
Usages I%dulti-func{ional Medium, Finishi?]g Fi:1f|s$h 9 Vibration @ °

©: Mitkemmel O lyi
Excelfent Good

, Genel Parmak Frezeler ile Yiiksek Hizli Parmak Frezeler Arasindaki Farkliliklar
-’\ The Differences Between General Endmills And High Speed Endmills

Genel Parmak Frezeler / Cross Section Shape Yiiksek Hizli Parmak Frezeler / High Speed Endmills
Kesit Sekli / Cross Section Shape Ozellikler / Features Kesit Sekli / High Speed Endmilis Ozellikler / Features
-Dustik hizli, derin paso miktari, yavas ilerleme igin -Yiiksek hizli, kiigik paso miktari, hizli ilerleme igin
-Applied for low speed, high depth of cut, fow feed -Applied for high speed, low depth of cut, high feed
-Dustik sertlikli is parcalar (gelik dékme demir) -Kalip ¢eligi gibi sertlestiriimis is pargalari igin kullanish
-Low hardness workpiece (general steel, cast iron) -Useful for hardened workpiece such as die steel

Y/ Kesme Kosullarinin Hesaplanmasi
==\ Calculations Of Cutting Condition

Kesme Hizinin Hesaplanmasi ilerlemenin Hesaplanmasi

Calculations Of Cutting Speed Calculations Of Cutting Speed
vi=nxfn or nxfzxz

. nxDxn 1000 x vc
VC = n=
1000 axD vf fn v
fn= fz = or
n Z nxz

ve: Kesme Hizi(m/dak) vf: ilerleme Hizi(m/dak)

ve: Cutting Speed(m/min) vf: Feed Speed(m/min)

T:Sabit (3.141592) fn: Devir Basi ilerleme(mm/dev)

n:Circular constant (3.141592) fn: Feed per revolution (mm/rev)

D: Parmak Freze Gapi (mm) fz: Kanal Bag! ilerleme (mm/t)

D: Endmil! diameter (mm) fz: Feed per flute (mm/t)

n: Devir (dak") z: Kanal Sayisi

n: Revolution per minute (min™') z: Number of flute
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Kiiresel Parmak Frezelerin Kesme Hizlarinin Hesaplanmasi
—°\Ball Endmills Cutting Speed Calculation Formulas

Kiiresel Parmak Frezelerin Etkin Gapi

Devir ne vex1000

Revolution per minute - Dxm Effective Diameter Of Ball Endmill

Kesme Hizi Dxmxn

Cutting Speed VC= ""7000

Dis Basi ilerleme e VI Det = 2x,DXap-ap® Catsuiation able
n

Feed Per T(_)oth Zx Det = D [Bﬂrms( D-Sap)]

Devir Bagi ilerleme fn=fzrxz ®

Feed Per Revolution

ilerleme Hizi _

Feed Speed vi=fzxzxn

Talas Miktan

Chip Removal Rate Q=aexapxw

4 Kanal Boyunun Etkileri
=\ The Affection Of Flute Length

@ Kanal Boyunun Deformasyon Oranina Etkisi
Deformation Rate According To Length

+En boy orani / aspect ratio - Deformasyon orani dig kuvvete karsi tepki kuvvetidir

/d - Deformation rate is reaction forca against external force

- Om: 3D, 15D, 22D *Uzunlugun karesiyle orantilidir

- Ex:3D. 15D. 22D * Proportional Eo the cube of length § o _
E +Kanal uzunlugunu ve toplan uzunlugu olabildiginde kisa segin

- Set flute length and overall length as short as possible

+Kanal sayisinin fazla olmasi daha yiiksek rijitlik saglar

* The more flute the better rigidity

+Kanal genislik orani daraldikga matkap rijitligi artar

- When flute width rate is narrower drill's rigidity is higher

® En Boy Orani / Aspect Ratio
5= ™

3 : Deformasyon hacmi
Deformation volume

P: Kesme Kuvveti
Cutting force

I : Eylemsizlik momentit (1=
Inertia moment

£ : Kesme uzunlugu
Length of cut

E : Elastikiyet katsayisi
Elasticity coefficient

nd’ 024
64 -51: 51 =851=52
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Tezgah Devir Karsilagtirma Tablosu (RPM) - Dig GCap
-'\ Spindle Revolution Conversion Table (RPM) - External Diameter

ve Kesme Hizi (vc, m/dak)
Dis Gap / Cutting Speed (vc, m/min)
External 80 90 100 120 140 150 180
0.2 31,831 | 47,746 | 63,662 [ 79,577 | 95,493 | 111,408 | 127,324 | 143,239 | 159,155 | 190,986 | 222,817 | 238,720 | 286,479 | 318,310 | 397,887 | 477,465
0.3 21,221 | 31,831 | 42,441 | 53,052 | 63,662 | 74,272 | 84,883 | 95,493 [ 106,103 | 127,324 | 148,545 [ 159,155 | 190,986 | 212,207 | 265,258 | 318,310
0.4 15915 | 23,873 | 31,831 | 39,789 | 47,746 | 55704 | 63,662 | 71,620 | 79,577 | 95493 [ 111,408| 119,366 | 143,239 | 159,155 | 198,944 | 238,732
0.5 12,732 | 19,099 | 25465 | 31,831 | 38,197 | 44,563 | 50,930 | 57,296 | 63,662 | 76,394 | 89,127 | 95,493 | 114,592 | 127,324 | 159,155 [ 190,986
0.6 10,610 | 15915 | 21,221 | 26,526 | 31,831 | 37,136 | 42,441 | 47,746 | 53,052 | 63,662 | 74,272 | 79,577 | 95,493 | 106,103 | 132,629 | 159,155
0.7 9,095 13,642 | 18,189 | 22,736 | 27,284 | 31,831 | 36,378 | 40,926 | 45473 | 54,567 | 63,662 | 68,209 | 81,851 | 90,946 | 113,682 136,419
0.8 7,958 11,937 | 15915 | 19,894 | 23,873 | 27,852 | 31,831 | 35810 | 39,789 | 47,746 | 55,704 | 59,683 | 71,620 | 79,577 | 99,472 | 119,366
0.9 7,074 | 10,610 | 14,147 | 17,684 | 21,221 | 24,757 | 28,294 | 31,831 | 35368 | 42,441 | 49,515 | 53,052 | 63,662 | 70,736 | 88,419 [ 106,103
1 6,366 9,549 12,732 | 15915 | 19,009 | 22,282 | 25,465 | 28,648 | 31,831 | 38,197 | 44,563 | 47,746 | 57,296 | 63,662 | 79,577 | 95,793
1.5 4,244 6,366 8,488 10,610 | 12,732 | 14,854 | 16,977 | 19,099 | 21,221 | 25,465 | 29,709 | 31,831 | 38,197 | 42,441 | 53,052 | 63,662
2 3,183 4,775 6,366 7,958 9,549 11,141 | 12,732 | 14,324 | 15915 | 19,099 | 22,282 | 23,873 | 28,648 | 31,831 | 39,789 | 47,746
2.5 2,546 3,820 5,093 6,366 7,639 8913 10,186 | 11,459 | 12,732 | 15279 | 17,825 | 19,099 | 22,918 | 25465 | 31,831 | 38,197
3 2,122 3,183 4,244 5,305 6,366 7427 8,488 9,549 10,610 | 12,732 | 14,854 | 15915 | 19,099 | 21,221 | 26,526 | 31,831
3.5 1,819 2,728 3,638 4,547 5457 6,366 7,276 8,185 9,095 10913 | 12,732 | 13,642 | 16,370 | 18,189 | 22,736 | 27,284
4 1,592 2,387 3,183 3,979 4,775 5,570 6,366 7,162 7,958 9,549 11,141 | 11,937 | 14,324 | 15915 | 19,894 | 23,873
4.5 1,415 2,122 2,829 3,537 4,244 4,951 5,659 6,366 7,074 8,488 9,903 10,610 | 12,732 | 14,147 | 17,684 | 21,221
5 1,273 1,910 2,546 3,183 3,820 4,456 5,093 5,730 6,366 7,639 8913 9,549 11,459 | 12,732 [ 15915 | 19,099
5.5 1,157 1,736 2,315 2,894 3,472 4,051 4,630 5,209 5,787 6,945 8,102 8,681 10,417 | 11,575 [ 14,469 | 17,362
6 1,061 1,592 2,122 2,653 3,183 3,714 4,244 4,775 5,305 6,366 7,427 7,958 9,549 10,610 | 13,263 [ 15915
6.5 979 1,469 1,959 2,449 2,938 3,428 3,918 4,407 4,897 5,876 6,856 7,346 8,815 9,794 | 12,243 | 14,691
7 909 1,364 1,819 2,274 2,728 3,183 3,638 4,093 4,547 5,457 6,366 6,821 8,185 9,095 11,368 | 13,642
7.5 849 1,273 1,698 2,122 2,546 2971 3,395 3,820 4,244 5,093 5,942 6,366 7,639 8,488 | 10,610 | 12,732
8 796 1,194 1,592 1,989 2,387 2,785 3,183 3,581 3,979 4,775 5,570 5,968 7,162 7,958 9,947 | 11,937
8.5 749 1,123 1,498 1,872 2,247 2,621 2,996 3,370 3,745 4,494 5,243 5617 6,741 7,490 9,362 | 11,234
9 707 1,061 1,415 1,768 2,122 2,476 2,829 3,183 3,637 4,244 4,951 5,305 6,366 7,074 8,842 | 10,610
9.5 670 1,005 1,340 1,675 2,010 2,345 2,681 3,016 3,351 4,021 4,691 5,026 6,031 6,701 9,377 10,052
10 637 955 1,273 1,592 1,910 2,228 2,546 2,865 3,183 3,820 4,456 4,775 5,730 6,366 7,958 9,549
11 579 868 1,157 1,447 1,736 2,026 2,315 2,604 2,894 3,472 4,051 4,341 5,209 5,787 7,234 8,681
12 531 796 1,061 1,326 1,592 1,857 2,122 2,387 2,653 3,183 3,714 3,979 4,775 5,305 6,631 7,958
13 490 735 979 1,224 1,469 1,714 1,959 2,204 2,449 2,938 3,428 3,673 4,407 4,897 6,121 7,346
14 455 682 909 1,137 1,364 1,592 1,819 2,046 2,274 2,728 3,183 3,410 4,093 4,547 5,684 6,821
15 424 637 849 1,061 1,273 1,485 1,698 1,910 2,122 2,546 2971 3,183 3,820 4,244 5,305 6,366
16 398 597 796 995 1,194 1,393 1,592 1,790 1,989 2,387 2,785 2,984 3,581 3,979 4974 5,968
17 374 562 749 969 1,123 1,311 1,498 1,685 1,872 2,247 2,621 2,809 3,370 3,745 4,681 5617
18 354 531 707 884 1,061 1,238 1,415 1,592 1,768 2,122 2,476 2,653 3,183 3,637 4,421 5,305
19 335 503 670 838 1,005 1,173 1,340 1,508 1,675 2,010 2,345 2,513 3,016 3,351 4,188 5,026
20 318 477 637 796 955 1114 1,273 1,432 1,592 1,910 2,228 2,387 2,865 3,183 3,979 4,775
21 303 455 606 758 909 1,061 1,213 1,364 1,516 1,819 2,122 2,274 2,728 3,032 9,789 4,547
22 289 434 579 723 868 1,013 1,157 1,302 1,447 1,736 2,026 2,170 2,604 2,894 3,617 4,341
23 277 415 554 692 830 969 1,107 1,246 1,384 1,661 1,938 2,076 2,491 2,768 3,460 4,152
24 265 398 531 663 796 928 1,061 1,194 1,326 1,592 1,857 1,989 2,387 2,653 3,316 3,979
25 255 382 509 637 764 891 1,019 1,146 1,273 1,528 1,783 1,910 2,292 2,546 3,183 3,820
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Tezgah Devir Karsilagtirma Tablosu (RPM) - Dig GCap

-'\ Spindle Revolution Conversion Table (RPM) - External Diameter

Goziim / Solutions

Kesme Kosullan Takim Sekli Kalite
Cutting Condition Tool Shape Grade
Problem Neden ® H =
Trouble Causes = 5 G g E Z & %
2 3 o £,
2 S L9 5 =8 €
g SR EES £ 2% £
3 2y E3 £ £5 8
3 S I & 3 S22 =
Agir Kesme Kenar U | K
Lo ygun olmayan kesme
Dis Yiizeyi kosullar
Excessive Periphery Improper cutting condition
Cutting Edge prop 9
Uygun olmayan kesme
[— kosullari
32 i ti diti
8 = mfroper Ir:u ing condition
= Talas yigiimasi
§ :5: CZ[;,?klai:ma Generating built up edge
=3 Pping Zayif takim rijitligi
5 % Weak tool rigidity
v S Uygun olmayan kalite
5 g Improper grade
xq Uygun olmayan kesme
Operasyon kosullar
P Y Improper cutting conditions
Sirasinda Kinlma i
. Asiri kesme yuki
Fracture During ) N
Operation Excessive cutting load
P Asiri kesme yiiksekligi
Excessive overhang

Zayif Yiizey Kalitesi
Poor Surface Finish

Talas yigilmasi
Generating built-up edge

Tirlama
Chattering

Zayif dizliik
Poor straighness

Zayif igleme Hassasiyeti
(isleme boyu, diklilk)
Poor inil isie

Uygun olmayan kesme
kosullar

(Machined size,
perpendicufarity)

proper cutting
Uygun olmayan takim sekli
Improper tool shape

Katii Talas Tahliyesi
Bad Chip Evacuation

Asir kesme hacmi
Excessive cutting volume
Uygun olmayan talas cebi
Improper chip pocket
Uygun olmayan kesme
kosullar

Improper cutting conditions
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Matkap Sekli ve isimleri
-'\ The Shape of Drills and The Names

Nokta yukseligi
Height of point ~ Nokta ayriima agisi
Point relief angle

Kenar boslugu genisligi
Margin width

~ Ug agiz agisi
Ug agiz agisi f \

Chisel edge
Chisel edge ‘

Ayrilma agisi

Relief angle Sarmal eksen boyu

Lead

Kenar
Flank

Helis agisi
Helix angle

Matkap gapi |
N Drill diameter |
Kanal genisligi

Flute width
Kanal Uzunlugu

Kesme kenari Fiute Length
Cutting edge B -

X Topuk
Heel

Kesme Yiizeyi

Cutting Face

Yanasma genisligi
Width of land

Kanal Uzunlugu
Total Length

Kesme Sekli ve Ozellikleri
-'\ Shape and The Feature of Cutting

Saft Capi
Shank Diameter

Kesme kenari egim acisi gibi rol oynar, eger helis agisi artarsa kesme kuvveti azalir. Diger yandan eger helis agisi gok biiyiikse matkap rijitligi azalir.
Plays rake angle of cutting edge’s role. If helix angle increases cutting force decreases. On the other hand if helix angle is too big drill rigidity decreases.
Zayf islenebilirlik < dusiik - helis agisi - yiiksek > Diizgiin talas tahliyesi
Poor machinability < low - helix angle - high >
Sert is parcasi (sertlestirilmis gelik) < dusiik - helis agisi - yiiksek > Yumusak malzeme (aliminyum vb)
Hard workpiece < low - helix angle - high > Soft material (aluminum etc)

Hem talas tahliyesi hem de sogutma yaglarinin kullandigi yoldur.

[CUE NI The path of both chip evacuation and cooling lubricant

Length of Flute Cok uzun kanal matkap rijitligini diistriirken ok kiigiik kanal talas tahliyesini zorlastirir.

Too big length of flute weakens drill rigidity and too small length of flute worsens chip evacuation to breakage

Nokta agisinin kesme performansi lizerinde gok biiyiik etkisi vardir. Genellikle is pargasina gore dedisir. Standart matkaplarin nokta agisi genel olarak 118'dir.
Point angle has big influence on cutting performance. It mainly depends on workpiece. In case of standard drills point angle is generally 118.

Baski direnci azalir < duisiik - nokta acisi - yiiksek > baski direnci artar
Nokta Agisi Thrust resistance decrease < low - point angle - high > Thrust resistance increase
Point Angle Tork artar, gikistaki gapak artar < dusiik - nokta agisi - yliksek > Tork azalir, gikistaki capak azalir
Torque increase, burr on exit increase < low - point angle - high > Torque decrease, burr on exit decrease
Yumusak malzeme (altiminyum vb) < dusiik - nokta agisi - yiiksek > Sert malzeme (sertlestirilmis celik)
Soft material (aluminum etc) < low - point angle - high > Hard workpiece (hardened steel)

is pargasi ile matkabin dig yiizeyi arasindaki temas iglemedeki kenar boglugudur. Egilmeyi &nler ve kilavuzluk yapar. Matkap capina gére degisiklik gosterir.
While machining margin is the part of cantact between workpiece and drill's external. It prevents bending and plays guide’s role it depends on drill size.
Kenar Boslugu

e Kesme kuvveti azalir < kiiglik - kenar boslugu - biylik > Kesme kuvveti artar
argin

Cutting force decrease < small - margin - big > Cutting force increase
Zayif kilavuz < kiigiik - kenar boslugu - buyik > Giglii kilavuz
Poor guide < small - margin - big > Good guide

Ag matkap merkezinde bir kisimdir ve matkap rijitligi aga baglidir. Matkap delik delme baslangicinda merkezleme yapmak igin matkap ucunda kesme kenari ve
ug agiz agisina ihtiyag duyar. Ag kalinhiginin biiyiik oldugu durumlarda kesme kuvvetini azaltmak igin incelme gerekir.
Web is the part of center of drill and drill's rigidity depends on the web. Drill needs cutting edge, chisel edge, at the tip of drill because drill makes a hole at the
beginning of drilling. When web thickness is big thinning is needed to reduce cutting force
Kesme yiikii azalir < kiigiik - ag kalinligi - biiyiik > Kesme yiikii artar
Ag Kalinhd Cutting force decrease < small - web sthickness - big > Cutting force increase
Web Thickness Rijitlik azalir < kiiglik - ag kalinhgr - buyiik > Rijitlik artar

Rigidity decrease < small - web sthickness - big > Rigidity increase

iyi talas tahliyesi < kiigiik - ag kalinhi@i - biyiik > Kétii talas tahliyesi

Good chip evacuation < small - web sthickness - big > Bad chip evacuation
Yumusak malzeme (altiminyum vb) < kiigiik - ag kalinhigi - biiyik > Sert malzeme (sertlestirilmis gelik)
Soft material (aluminum etc) < small - web sthickness - big > Hard workpiece (hardened steel)

Matkap capi matkap dis yiizeyi ile is parcasi arasindaki siirtiinmeyi diistirmek igin kiiglliir. Gap azalmasi kanal uzunlugu 100mm olan bir matkap igin
0.04~0.1mm. Yiiksek peformans matkaplari ve operasyon sirasinda biiziilen delikli pargalar i¢in matkaplarda biiyiik arka koniklige sahiptir.

Drill diameter size is getting smaller from point to shank in order to avoid the friction between drill periphery and workpiece. The decrease of diameter divided by
flute length T00mm generally becomes 0.04~0.1Tmm. As for high performance drills and drilis for hole shrinkage workpiece during operation have big back taper

Genel olarak itmek etjisi %50 oraninda ug agiz agisina baghdir. Ug agiz kenar uzunlugu ag kalinhig ve ug agiz agisina baghdir. Ama eger ag ince ise matkap
rijitligi zayiftir. Bu ylizden ag kalinhgini degistirmeden incelme ug agiz kenarini kisa veya egim agisi saglar. Diger bir deyisle, incelme u¢ agzinda egim agisi
yaratir, talas tahliyesini kolaylastirir ve itme etkisini azaltir.

In general drills thrust effects on chisel over 50%. Chisel edge length depends on web thickness and chisel angle. But if web is thin drill rigidty weaken. Therefore
withour web thickness change thinning makes chisel edge short or gives rake angle. in other words, thinning makes rake angle at chisel and improves chip
evacuation and decrease thrust.

Ti Kenar Sekli Ozellik Euroloy Matkaplar
Types of Edge Shape Feature Euroloy’s Drills
Hassas merkezleme Mach matkaplar (MSD)
X Type Good centering Mach solid drit! (MSD)
Yiiksek merkez kalinhig
High centraf thickness
Krank mili
Crank shaft
Genis kullanim igin
S Tipi EZ;ZIZT;;: Kolay Yekpare matkaplar (SSD)
y lid drilt
S Type taslanabilme Solid drit! (SSD)
For general
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Temel Kesme Formidilleri
=\ Major Cutting Formulas

Kesme Hizi llerleme Helis Acisi Isleme Zamam
Cutting Speed Feed Helix Angle Machining Time
n-D-n (mm/dak) n = Lf(mm/dev) d =tan- nD (c=7|d (dak/min)
Ve = 1000 (mm/min) = (mm/rev) ( L ) n-fn n
« ve: Kesme Hizi (m/dak) «fn: Devir bagt ilerleme (mm/dev) |- 3: Helis agisi *tc: Isleme zamani (dak)
« vc: Cutting Speed (m/min) - fn: Feed per revolution (mm/rev) |-&: Helix angle +te: Machining time (min)
« D: Matkap Gapi (mm) « vf: Dakika bas! ilerleme (mm/dak)|* D: Matkap gapi (mm) -n: Devir (dak™) )
« D: Drill Diameter (mm) «vf: Feed per minute (mm/min) « D: Drill diameter (mm) «n: Revolution per minute (min-T)
« n: Devir (dak-T) «n: Devir (dak") « L: Uzunluk (mm) +Id: Delme zamani (mm)
« n: Revolution per minute (min-1) |* n: Revolution per minute (min’) |* L: Lead (mm) +1d: Drilling time (mm)
+ 1t Sabit (3.14) « Tu Sabit (3.14) «fn: ilerleme (mm/dev)
. 1 Circular constant (3.14) « T Circufar constant (3.14) «fn: Feed (mm/rev)
> \ fn
. ~ ~N L - <)
Kesme Torku ve Itme Etkisi Hesaplama Formiilii
Cutting Torque and Thrust Calculation Formulas
. . *Md: Kesme Torku (kg:cm) « fn: Devir bag! ilerleme (mm/dev) @D
¥‘ (;'7K§52K)([)(f?150£3(1+)1 686xfn) (kgrem) *Md: Cutting Torque (kg:cm) « fn: Feed per revolution (mm/rev)
T 9 «T: itme Etkisi (kg) « K: Malzeme katsayisi
«T: Cutting Thrust (kg) « K: Material coefficient

«D: Matkap Gapi (mm)
+D: Dril{ Diameter (mm)

Is Pargasi Malzemesi (SAE/AISI) Cekme Dayanimi (kgf) Sertlik (HB) Malzeme Katsayisi K

Workpiece Material (SAE/AISI) Tensile Strength (kgf) Hardness (HB) Material Coefficient K

Dokme Demir (Gray)
Cast Iron (Gray) 21 o 1.00
Dokme Demir Dokme Demir
Cast Iron Cast Iron 28 198 1.39
Dokme Demir (Ductile)
Cast Iron (Ductile) 35 224 188
1020 (Karbon Geligi C 0.2%)
1020 (Carbon Steel C 0.2%) 55 160 222
Celik
General Steel 1112(c0.12,5 0.2%) 62 183 1.42
1335 (Mn 1.75%) 63 197 1.45
3115 (Ni 1.25, Cr 0.6, Mn 0.5) 53 163 1.56
Nikel Krom Geligi .
Nickel Chrome Steel 3120 (Ni 1.25,Cr 0.6, Mn 0.7) 69 174 2.02
3140 88 241 2.32
Krom Molibden Geligi 4115 (Cr 0.5, M0 0.11, Mn 0.8) 63 167 1.62
Chi Molybd
rome Molybdenum 4130 (cr 0.95, Mo 0.2, Mn 0.5) 77 229 2.10
Steel
4140 (Cr 0.95, Mo 0.2, Mn 0.85) 94 269 2.41
Nikel Molibden Geligi 4615 (Ni 1.8, Mo 0.25, Mn 0.5) 75 212 2.12
Nickel Molybdenum
Steel 4820 (Ni 3.5, Mo 0.25, Mn 0.6) 140 390 3.44
Krom Gelik
Chrome Steel 5150 (Cr 0.8, Mn 0.8) 95 277 2.46
Krom Vanadyum Geligi 6115 (Cr 0.6, Mn 0.6,V 0.12) 58 174 2.08
Chrome Vanadium Steel
6120 (Cr0.8,Mn 0.8,V 0.1) 80 255 2.22
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Kesme Torku Ve itme Etkisi (Ampirik Formiil)
Cutting Torque And Thrust (Empirical Formula)

Md = Kid2-fnm Md: Kesme Torku (kg-cm) fn: ilerleme (mm/dev) d: Matkap Capi (mm)
T= Kad-fnn Md: Cutting Torque (kg.cm)  fn: Feed (mm/rev) d: Drill Diameter (mm)
T: itme Etkisi (kg) K1, K2, m, n: Deneysel Veriler
T: Thrust (kg) K1, K2, m, n: Experimental Data

Characteristic Value

is Pargasi

Workpiece = o1 K2 n
Yumusak Gelik
Soft Steel 5.9 1.00 125.0 0.88
Haddelenmis Celik
Rolled Steel 3.5 1.00 55.0 0.88
7-3 Piring
7-3 Brass 2.5 0.94 44.4 0.87
AIuml_nyum 1.5 0.90 333 0.78
Aluminum
Q!nko 14 088 70 -
Zinc
Silah Metali
Gun Metal 2.0 0.94 21.6 0.75
Galvanl_zlenmls Demir 0.3 0.57 64 -
Galvanized Iron
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Takim Hata Tipleri ve Problem G6zme
=2\ Tool Failures and Solutions

Goziim / Solutions

Kesme Kosullan Takim Sekli
Cutting Condition Tool Shape

Problem Neden

Trouble Causes

Cuttin Speed
Baglang ilerlemesi
Inital Feed

Ayrilma Agisi
Relief Angle
incelme Agisi
Thinning Angle
Flute Width Rate
Machine Vibration
is Parcasi Baglama

Gok keskin kesme kenari
(cok yiiksek ayriima agisi)
(incelme kenari gok keskin)
Too sharp cutting edge

(too big relief angle)
(thinning edge is too
Dékiilme sharp)
Chipping Asirt kesme hizi

Excessive cutting speed

Talas yigilmasi
Built-up edge

Vibrasyon ve tirlama
Vibration and chattering

Asiri kesme hizi

(Kenar boslugunda normal
asinma)

Excessive cutting speed
Asinma (Anormal wear at center)
Wear Kesme hizinin yetersizligi
(Merkezde anormal
asinma)

Insufficient cutting speed
(Abnormal wear at center)

Uzun talag

Long chip
Talag Ust {iste binme
Chip Over lap

Talas yanmasi
Chip burning

Delik Hassasiyet, Capak,
Zayif Yiizey Kalitesi

Hole Precision Burr, Poor
Surface Finish Asiri ilerleme, keskin nokta
agisi

Excessive feed, sharp
point angle

Takim hassas baglama
Tool clamping precision

Asir kesme hizi

(Takim kalitesine gore)
Excessive cutting speed
(Considered too/ grade)

Tt.a'mas. Zayif yiizey kalitesi
Yiizeyinde Poor surface finish

Kinima Yetersiz tezgah rijitligi
Breakage on . .
Insufficient machine
Contact P
rigidity
Uygun olmayan kesme
Kinlma kosullar
Fracture Improper cutting condition
Delik Dibinde |y muk delik
Kinlma Crooked hole
Break at
Hole Bottom

Talas tikanmasi
Chip clogging

Arttirin Azaltin Kullanin Dogru Kullanim
Increase Decrease Use Correct Use
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Dis A¢cma igin Delik Caplar
==\ Hole Size for Threading

Kaba Metrik Vida Disi Kaba Metrik Vida Disi

Metric Coarse Screw Threads Metric Coarse Screw Threads

Teknik Gosterim Delik Gapi Teknik Gosterim Delik Gapi
Specification Hole Diameter Specification Hole Diameter
M1 X 0.25 0.75 M2.5 X 0.35 2.2
M1.1X 0.25 0.85 M3 X 0.35 2.7
M1.2 X 0.25 0.95 M3.5X0.35 3.2
M1.4X0.3 1.1. M4 X 0.5 3.5
M1.6 0.35 1.25 m‘s‘f’( g‘;’ 445
M1.7 X 0.35 1.35 MEE X 05 z
M1.8 X 0.34 1.45 M6 X 0.75 53
M2 X 0.4 16 M7 X 0.75 6.3
M2.2 X 0.45 1.75 M8 X 1 7
M2.3X0.4 1.9 M8 X 0.75 73
M2.5 X 0.45 2.1 MO X 1 8
M2.6 X 0.45 2.2 M9 X 0.75 8.3
M3 X 0.6 2.4 M10 X 1.25 8.8
M3 X 0.5 2.5 M10 X 1 9
M3.5X 0.6 29 M10 X 0.75 9.3
M4 X 0.75 3.25 M11 X1 10
M4 X 0.7 3.3 M11 X 0.75 10.3
M4.5 X 0.75 3.8 M12X1.5 10.5
M5 X 0.9 4.1 M12 X 1.25 10.8
M5 X 0.8 4.2 Mi12 X1 n
M5.5 X 0.9 46 M14 X 1.5 12.5
M6 X 1 5 M14 X1 13
M7 X 1 6 M15X 1.5 13.5
M8 X 1.25 6.8 MTS X1 14

M16 X 1.5 14.5

M9 X 1.25 7.8 16 X1 TE
MI0X 1.5 85 M17 X 1.5 15.5
M11 X 1.5 9.5 M17 X 1 16
M12 X 1.75 10.3 M18 X 2 16
Mi4 X2 12 M18 X 1.5 16.5
M16 X 2 14 M18 X 1 17
M18 X 2.5 15.5 M20 X 2 18
M20 X 2.5 17.5 M20 X 1.5 18.5
M22 X 2.5 19.5 M20 X 1 19
M24 X 3 21 M22X 2 20
M27 X 3 24 M22 X 1.5 20.5
M30 X 3.5 26.5 M22 X 1 21
M33 X 3.5 29.5 M24 X1.5 22
M36 X 4 32 M24 X 1 23
M42 X 4.5 37.5 V25 X T 52
Mas5Xx45 40.5 M26 X 1.5 24.5
M48 X 5 43 M27 X 2 25
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