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Mermerler Sirketler Grubu

UGGENLERDE AGI ve

TEKNiK GENEL TABLOLAR - TECHNICAL DATA

ORM

YARARLI FORMULLER

KENARLARIN HESAPLANMASI

A

c
C B
Verilen Aranan Formiil
axsin B
e g sin A
axsinC
1 aAB © SnA
aAB (6; C=180°- (A+B)
__axsinC
aBC A = b - (a x cos C)
2 aBC © CE ax.s—'nc
sin A
aBC B B =180°-(A+C)
abA B sinB = La"‘A
_ axsinC
8 abA © = eonA
abA @ B =180°- (A+B)
_ _b?+ct+a?
abc A cosA= B e
4 abc B sinB = blenA
abc C B =180°- (A+B)
cevirmek igin ile carpiniz
(den) (-e)
hp kW 0,7457
kw hp 1,3410
Ibs/inch? kPa 6,8948
kPa Ibs/inch? 0,1450
m/min ft/min 3,2810
ft/min m/min 0,3048
inch mm 25,4
mm inch 0,03937
inch? cm? 6,45
cm? inch? 0,155
inch® cm?® 16,39
cmd inch® 0,061
kg lbs 2,2046
Ibs kg 0,4536
gallons litres 4,546
litres gallons 0,22

e

rpm
Sn
S’I

oo I<N®
N

v e D. .rom
1000
_ st
A rpm. Z
me V1000
P D
1
Sn = S
rpm
S = Sz.Zrpm
_ _a.b.s!
V' T 1000
p = 31416
Kesme Hizi
Kesici ¢capi
Dev./dak.
ilerleme/dev.
ilerleme/dak.
ilerleme dis

Kesici Uzerindeki dis sayisi
Dakikada c¢ikarilan talag hacmi
Kesme derinligi

Kesme uzunlugu

Muhtelif malzemelerin 6zgiil agirliklar (ortalama degerler)

(8lgii birimi kg/dm®'dir)

Aliminyum 2,7 Altin 19,36
Aliminyum bronzu 7,7 Grafit 2,1
Antimon 6,6 Kir dokiim 7,25
Asbest 2,5 Kaolin 2,2
Asfalt 1,3 Kobalt 8,6
Berilyum 1,8 Bakir 8,89
Kursun 11,3 Magnezyum 1,7
Bronz 8,7 Piring 8,5
Krom 71 Molibden 10,2
Demir 7,86 Sodyum 0,97
Yaglar 0,93 Nikel 8,85
Algi 2,32 Kagit 0,95
Cam 2,6 Fosfor bronzu 8,8
Platin 21,3 Aseton, Alkol 0,79
Porselen 2,25 Benzin 0,7
Kizil dokiim 8,78 Benzol 0,88
Glmus 10,5 Gliserin 1,26
Celik (Demir) 7,85 Mazot 0,95
Titan 4,5 Agaglar (kuru)

Tantal 16,6 Mese 0,85
Uranyum 18,7 Digbudak 0,75
Vanadyum 55 Cam 0,53
Vulkanize fiber 1,28 Kavak 0,5
Wolfram 19,1 Kayin 0,74
Cinko 7,2 Koknar 0,54
Beton 21 Ihlamur 0,47



Mermerler Sirketler Grubu

Celigin Ozgiil Agirhg = 7,85 kg/dm? = 7850 kg/m?®

Anma 0lgisl
Outside measurement
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TEKNiK GENEL TABLOLAR - TECHNICAL DATA
MUHTELIF KESITLi CELIKLERIN BiR METRELERININ ( kg ) AGIRLIKLARI

Specific Gravity of steel : 7850 kg/m?

O

kg/m

0,0019
0,0078
0,017
0,031
0,049
0,071
0,096
0,126
0,159
0,196
0,236
0,283
0,330
0,385
0,439
0,502
0,564
0,636
0,704
0,785
0,870
0,950
1,032
1,130
1,219

ORM



Mermerler Sirketler Grubu

Ana Grup

On
sekil
verme

Sekil
degistirme

isleyerek sekillendirme

TEKNiK GENEL TABLOLAR - TECHNICAL DATA
YUZEY PURUZLULUK DEGERLERI

URETIM SEKLI

Tarifi

Kuma dokim

Kabuk kalip dokimi
Kokil dokiim

Dévme

Diiz haddeleme

Cekme

Presleme

Kalipla sekil verme
Sekilli haddeleme
Kesme

Boylam tornalama

Alin tornalama

Tornada kesme
Planyalama

Dik planyalama
Raspalama

Delmek (Matkapla)
Delik islemek (Kalemle)
Havsalamak (Senkerle)
Raybalamak

Cevresel Frezeleme
Alin frezeleme
Bosaltma (Bros)
Egeleme

Silindirik boylam taslama
Silindrik alin taglama
Silindirik dalma taslama
Cevresel dlizlem taglama
Alin diizlem taslama
Polisaj

Yuvarlama ve parlatma
Uzun kurslu honlama
Kisa kurslu honlama
Silindirik lepleme
Yiizey lepleme
Lepleme ile aligtirma
Titresimle lepleme
Parlatma leplemesi
Puskirtme ve kumlama
Dolapta kumlama
Yakarak kesme

Rt : Yizey purizlugi
Ra : Ortalama purizliik derecesi (Pratik olarak Ra

ORM

ylizey piirizliiliikk degerleri
p olarak (1 pm = 0,001 mm)
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Mermerler Sirketler Grubu

Parmak
kesirleri
0 0
1064 0015625
1132 003125
364 0,046 875
116 0,0625
564 0078125
3132 009375
764 0,109375
118 0125
964 0,140625
532  0,15625
11064 0,171875
316 01875
13/64  0,203125
732 021875
15064 0,234 375
114 025
17/64  0,265625
932 028125
19/64 0,296 875
516 03125
21064 0328125
132 034375
23064 0,359 375
38 0375
25064 0,390 625
13132 0,406 25
21064 0421875
716 04375
20064 0453125
15/32 046875
31064 0,484 375
12 05
33064 0515625
17/32 053125
35064 0,546 875
916 05625
37064 0578125
19/32 059375
39064 0,609 375
58 0,625
41064 0,640625
21032 065625
4364 0671875
1116 06875
45064 0703125
232 071875
47064 0,734375
3/4 0,75
49/64 0765625
25032 078125
51/64 0,796 875
13116 08125
5364  0,828125
2732 084375
55064 0,859 375
78 0875
57/64 0,890 625
29032 0,90625
59/64  0,921875
1516 0,9375
61/64 0953125
31032 096875
63/64 0,984 375

0
0,396
0,793
1,190

1,587
1,984
2,381
2,778

3,175
3,571
3,968
4,365

4,762
5,159
5,556
5,953

6,350
6,746
7,143
7,540

7,937
8,334
8,731
9,128
9,525
9,921
10,318
10,715

1,112
11,509
11,906
12,303

12,700
13,096
13,493
13,890

14,287
14,684
15,081
15,478
15,875
16,271
16,668
17,065
17,462
17,859
18,256
18,653
19,050
19,446
19,843
20,240
20,637
21,034
21431
21,828
22,225
22,621
23,018
23415
23,812
24,209
24,606
25,003
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TEKNiK GENEL TABLOLAR - TECHNICAL DATA
INCH - MiLIMETRE CEViRiM TABLOSU

Tam parmak degerleri

1 " 2" 3" 4|| 5" 6" 7|I 8ll
milimetre
25400 0 50,800 0 762000 101,6000 127,0000 1524000 177,800 0 203,200 0
2579 9 51196 9 765969 1019969 127,3969 1527969 1781969 203,596 9
26193 8 51593 8 769938 1023938 1277938 1531938 1785938 203,993 8
26590 6 51,990 6 77,3906 1027906 1281906 1535906 178,990 6 204,390 6
26987 5 52387 5 77,7875 103,875 1285875 1539875 179,3875 2047875
27384 4 52784 4 781844 1035844 1289844 1543844 1797844 205184 4
27,781 2 53181 2 785812 1039812 1293812 1547812 180,1812 205581 2
28178 1 53578 1 789781 1043781 1297781 1551781 180,578 1 205978 1
28575 0 53975 0 793750 1047750 1301750 1555750 180,9750 206,375 0
28971 9 54371 9 797719 1051719 1305719 1559719 1813719 206,771 9
29368 8 54768 8 80,1688 1055688 130,968 8 156,368 8 181,768 8 207,168 8
29765 6 55165 6 80,5656 1059656 1313656 1567656 1821656 207,565 6
30,162 5 55562 5 80,9625 106,3625 1317625 1571625 1825625 207,962 5
30,559 4 55959 4 81,3594 1067594 1321594 1575504 182,9594 208,359 4
30,956 2 56,356 2 81,7562 107,156 2 1325562 157,956 2 183,356 2 208,756 2
31,353 1 56,753 1 82,1531 1075531 132,953 1 1583531 1837531 209,153 1
31,750 0 57,150 0 82,550 0 107,950 0 1333500 158,750 0 184,150 0 209,550 0
32146 9 57546 9 82,9469 1083469 1337469 1591469 184,546 9 209,946 9
32543 8 57,943 8 833438 108,7438 1341438 1595438 184,9438 210,343 8
32,940 6 58340 6 83,7406 1091406 1345406 1599406 1853406 210,740 6
33337 5 58737 5 841375 1095375 1349375 1603375 1857375 211,137 5
33734 4 59134 4 845344 1099344 1353344 160,734 4 1861344 211534 4
34131 2 59531 2 849312 1103312 1357312 1611312 1865312 2119312
34528 1 59928 1 853281 110,781 1361281 1615281 186928 1 212,328 1
34925 0 60325 0 857250 1111250 1365250 1619250 187,3250 2127250
353219 60721 9 861219 1115219 1369219 1623219 187,7219 2131219
35718 8 61,118 8 865188 1119188 137,3188 1627188 188,188 2135188
36,115 6 615156 869156 1123156 1377156 1631156 1885156 2139156
3,512 5 61912 5 87,3125 1127125 1381125 1635125 1889125 2143125
36,909 4 62309 4 87,7094 1131094 1385094 1639094 189,3094 214,709 4
37306 2 62706 2 881062 1135062 1389062 1643062 1897062 215106 2
37,703 1 63,103 1 885031 1139031 139,303 1 164,703 1 190,103 1 215503 1
38,100 0 63500 0 88,9000 114,3000 1397000 1651000 190,500 0 215900 0
38496 9 6389 9 892969 1146969 1400969 1654969 190,896 9 216,296 9
38893 8 64293 8 896938 1150938 1404938 1658938 1912938 216,693 8
39,290 6 64690 6 90,006 1154906 1408906 1662906 191,690 6 217,090 6
39,687 5 65087 5 904875 1158875 1412875 1666875 192,0875 2174875
40,084 4 65484 4 00,8844 1162844 1416844 1670844 192484 4 217,884 4
40481 2 65881 2 912812 1166812 1420812 1674812 192,8812 2182812
40878 1 66278 1 916781 117,0781 1424781 167,878 1 1932781 218,678 1
4275 0 66675 0 920750 1174750 1428750 1682750 1936750 219,0750
41671 9 67,071 9 924719 17,8719 1432719 1686719 1940719 2194719
42,068 8 67468 8 928688 1182688 1436688 169,0688 1944688 219,868 8
42465 6 67,865 6 932656 1186656 1440656 1694656 1948656 220,265 6
42862 5 68262 5 936625 1190625 1444625 169,8625 1952625 220,662 5
43259 4 68659 4 940594 1194594 1448594 1702594 1956594 221,059 4
43656 2 69,05 2 944562 1198562 1452562 1706562 196,056 2 221456 2
44053 1 69453 1 948531 1202531 1456531 171,053 1 1964531 2218531
44450 0 69,850 0 952500 1206500 1460500 1714500 196,850 0 222,250 0
44846 9 70246 9 956469 1210469 1464469 1718469 197,246 9 222,646 9
45243 8 70643 8 96,0438 1214438 1468438 1722438 1976438 223,043 8
45640 6 71040 6 964406 1218406 1472106 1726406 1980406 2234406
46,037 5 71437 5 968375 1222375 1476375 1730375 1984375 2238375
46434 4 71834 4 972344 1226344 1480344 1734344 1988344 224234 4
46,831 2 72231 2 976312 1230312 1484312 1738312 1992312 2246312
47228 1 72628 1 98,0281 1234281 1488281 1742281 199,628 1 225028 1
47625 0 73025 0 984250 1238250 1492250 1746250 2000250 2254250
48,021 9 734219 988219 1242219 1496219 1750219 2004219 2258219
48418 8 73818 8 992188 1246188 150,018 8 1754188 200,818 8 2262188
48815 6 742156 996156 1250156 1504156 1758156 2012156 2266156
49212 5 74612 5 1000125 1254125 1508125 1762125 2016125 227,0125
49609 4 75009 4 1004094 1258094 1512094 1766094 202,009 4 227,409 4
50,006 2 75406 2 100,806 2 126,206 2 151,606 2 177,006 2 202,406 2 227,806 2
50403 1 75803 1 101,2031 1266031 152,0031 177,403 1 202,803 1 228,203 1

D
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9"

228,600 0
228,996 9
229,393 8
229,790 6

230,187 5
230,584 4
230,981 2
231,378 1

231,775 0
2321719
232,568 8
232,965 6

233,362 5
233,759 4
234,156 2
234,553 1

234,950 0
235,346 9
235,743 8
236,140 6

236,537 5
236,934 4
237,331 2
237,728 1

238,125 0
238,521 9
238,918 8
239,315 6

239,712 5
240,109 4
240,506 2
240,903 1

241,300 0
241,69 9
242,093 8
242,490 6

242,887 5
243,284 4
243,681 2
244,078 1

2444750
244,871 9
245,268 8
245,665 6

246,062 5
246,459 4
246,856 2
247,253 1

247,650 0
248,046 9
248,443 8
248,840 6

249,237 5
249,634 4
250,031 2
250,428 1
250,825 0
251,221 9
251,618 8
252,015 6
2524125
252,809 4
253,206 2
253,603 1

1 inch = 25,400 mm

10" 11"

254,000 0 279,400 0
254,396 9 279,79 9
254,793 8 280,193 8
255,190 6 280,590 6

255,587 5 280,987 5
255984 4 281,384 4
256,3812 281,781 2
256,778 1 282,178 1

2571750 282,575 0
25757119 282,971 9
257,968 8 283,368 8
258,365 6 283,765 6

258,762 5 284,162 5
250,159 4 284,559 4
259,556 2 284,956 2
250,953 1 285,353 1

260,350 0 285,750 0
260,746 9 286,146 9
261,143 8 286,543 8
261,540 6 286,940 6

2619375 287,337 §
262,334 4 287,734 4
262,7312 288,131 2
263,128 1 288,528 1

263,525 0 288,925 0
263,9219 289,321 9
264,318 8 289,718 8
2647156 290,115 6

2651125 290,512 5
265,509 4 290,900 4
265,906 2 291,306 2
266,303 1 291,703 1

266,700 0 292,100 0
267,096 9 292,496 9
267,493 8 292,893 8
267,890 6 293,290 6

268,287 5 293,687 5
268,684 4 294,084 4
269,081 2 294,481 2
269,478 1 294,878 1
2698750 295,275 0
27027119 295,671 9
270,668 8 296,068 8
271,065 6 296,465 6
2714625 296,862 5
271,859 4 297,259 4
272,256 2 297,656 2
272,653 1 298,053 1

273,050 0 298,450 0
2734469 298,816 9
2738138 299,243 8
274,240 6 299,640 6
274,637 5 300,037 5
275,034 4 300,434 4
2754312 300,831 2
275828 1 301,228 1
2762250 301,625 0
276,621 9 302,021 9
277,018 8 302,418 8
2174156 302,815 6
2778125 303212 §
278,209 4 303,609 4
278,606 2 304,006 2
279,003 1 304,403 1

12"=304,800 0
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TEKNiK GENEL TABLOLAR - TECHNICAL DATA

Mermerler Sirketler Grubu

MTMoO ®@>

r—oOmo

GURUP | R < 700N/ mm?

Tip
Type UNI
Fe 320

Fe 360 B

Fe 430 B

Fe 490

CF 9 S Mn 28
CF 10 S Pb 20

CF 9S Mn Pb 28
CF 9S Mn Pb 3
Cc10

C15

16 Mn Cr 5
C35

C40

C45
x12Cr13
x10Cr 13

x 8 Cr 17

G 15

G 20

G 25

MTATMMMOUOUOO0OO0O0OWWWWmW®> > >

: Alasimsiz makina yapim c¢e
: Islah celigi

: Sementasyon cgeligi

. Sertlestiriimis gelik

. Paslanmaz cgelik

: Kir dékim

GRUP Il R =

Tip
Type UNI

38 Ni Cr Mo 4

35 Ni Cr Mo 6
x5CrNi18 10
x2CrNi18 11

x5 CrNiMo 17 12

x 2 CrNiMo 17 12
x6CrNiTi18 11

x 6 CrNiNb 18 11
x6CrTi17

x10 CrAl 12

x 16 Cr 26

41 CrAlMo 7

31 CrMo 12

HS 18-0-1-10

HS 18-1-1-5

HCS 6-5-3

x 155 Cr Mo VV 121 KU
x 205 Cr12 KU

rFC T T T EEOMMMMMMMMMmO o

. Sertlestiriimis gelik

: Paslanmaz gelik

. Nitrirleme celigi

: Yuksek hiz celigi

. Soguk is takim celigi

ORM

MALZEME GRUPLARI
GURUPII R < 1000N/mm?
AlSI Tip AISI
DIN SAE T UNI DIN SAE
ype
ASTM ASTM
St 33 D C60 C 60 1060
St 37-2 A 540 D 25CrMo4 25 Cr Mo 4 4130
St 44-2 A 570 D 34CrMo4 34 Cr Mo 4 4135
St 50 A 570 D 42CrMo4 42 Cr Mo 4 4140
9 S Mn 28 1213 E x20Cr13 x20Cr 13 420
10 S Pb 20 11 L 08 E x40Cr14 x 46 Cr 14
35S 20 1140 E x16CrNi16 x20 CrNi17 2 431
45S 20 1146 E x10CrNiS1809 x10CrNiS 189 303
9SMnPb28 12L13 F G30 GG 30 A48 -45B
9SMnPb36 12L14 F G35 GG 35 A48-50B
CK 10 1010 F G40 GG 40 A48-60B
Ck 15 1015 H x40 CrMoV51KU x40 CrMo V51 H13
16 Mn Cr 5 5115 H x37CrMoV51KU x38CrMo V51 H 11
C35 1035 H 55 Ni Cr Mo V6 L6
C 40 1040 | HS 6-5-2 S 6-5-2 M 2
C45 1045 | HS 6-5-2-5 S 6-5-2-5 M 35
x12Cr 13 410 C 14 Ni Cr 14 9314
x10Cr 13 410 C 20NiCrMo2 21 Ni Cr Mo 2 8620
x 6 Cr17 430 Cc 15Cr3 5015
GG 15 A48-25B
GG 20 A48-30B
GG 25 A48-40B
ligi C : Sementasyon celigi
D : Sertlestirilmis celik
E : Paslanmaz celik
F : Kir dékiim
H : Sicak is takim celigi
F : Yuksek hiz geligi
1200N/mm? GRUP IV
AISI Ti AISI
ip
DIN SAE T SAE DIN
ype
ASTM ASTM
36 Cr NiMo 4 9840 M x5 Cr Ni Mo 18-13 x5 Cr Ni Mo 18-13
34 CrNiMo 6 4340 M x 5 Ni Cr Ti 26-15 x 5 Ni Cr Ti 26-15
x5 CrNi 1810 304 N Hastelloy X Ni Cr 22 Fe 18 Mo
x 2 Cr Ni 1911 304 L N Incoloy 800 x 10 Ni Cr Al Ti 32-20
x5 Cr Ni Mo 17122 316 (0] Hastolley B2 SG-Ni Mo 27
x 2 Cr Ni Mo17132 316 L (0] Nimonic 75 Ni Cr20 Ti
x 6 Cr Ni Ti 18-10 321 (0] Nimonic 80 A Ni Cr20 Ti Al
x6CrTi17 439 (0] Nimonic 105 Ni Co 20 Cr 15 Mo AL Ti
x 10 Cr Ni Nb 1810 347 (0] Inconel 600 NiCr 15 Fe
x 10 CrAl 13 O Inconel 718 Ni Cr 19 Nb Mo
x 10 CrAl 24 446 (0] Udimet 500 Ni Cr 18 Co
41 CrAlMo 7 E 7 1400 (0] Waspaloy Ni Cr 19 Co 14 Mo 4 Ti
31 CrMo 12
S 18-1-2-10 T5
S 18-1-2-5 T4
SC 6-5-2 M 3
x 155 Cr V Mo 12-1 D2
x210 Cr 12 D3
M: Yiksek sicakliga dayanikli ylksek alasimli gelik
N : Sertlestiriimis celik
E : Siper Fe-Ni alasimh malzeme
F : Super Ni alagimli malzeme



TEKNiK GENEL TABLOLAR - TECHNICAL DATA ORM

Mermerler Sirketler Grubu

AMERIKAN ve iNGILiZ VIDA TURLERI

Anma Gapi Anma Gapi (mm) Amerikan Vidalari ingiliz Vidalan
Inch/No. 'UNC, UNF.... G, R, NPS,...| NPT, NPTF| UNC | UNF  UNEF UN UNS :‘lﬁ BSW  BSF B'B'i'ge' BSC/ WHIT R(?:I:%p
No. 0 1,524 80
1/16 1,588 7,723 7,895 27 60 28
No. 1 1,854 64 72
No. 2 2,184 56 64
3/32 2,381 48
No. 3 2,515 48| 56
No. 4 2,845 40 48
No. 5 3,175 40 44
1/8 3,175 9,728 | 10,242 27 | 40 28
No. 6 3,505 32| 40
5/32 3,969 32
No. 8 4,166 32| 36
3/16 4,763 24 | 32
No.10 4,826 24| 32 28 - 36-40 - 48 - 56
No. 12 5,486 24| 28 | 32 36 -40 - 48 - 56
7/32| 5556 24 | 28
1/4 6,350 | 13,157 13,616 20 28 | 32 24-27-36-40-48-56| 18 20 | 26 26 32 19
9/32 7,144 20 | 26
5/16 7,938 18 24 | 32 20-28 27-36-40-48 18 | 22 26 32
3/8 9,525 | 16,662 | 17,055 16| 24 | 32 20-28 18-27-3-40 18 | 16 & 20 | 26 32 19
7161 11,112 14 20 | 28 16- 32 18-24-21 14 | 18 26
1/2 12,700 | 20,955 | 21,223 13| 20 | 28 16-32 12-14-18-24-27| 14 | 12 | 16 | 26 | 18 200 14
9/16| 14,288 12| 18 | 24 16-20-28-32 14-21 12 | 16 | 26 20
5/8 15,875 | 22,911 11 18 | 24 | 12-16-20-28-32 14-21 1 14 | 26 |18 20 14
11/16| 17,463 24 | 12-16-20-28-32 1 | 14 | 26 16-20
3/4 19,050 | 26,441 26,568 10 16 | 20 12-28-32 14-18-24-21 14 10 | 12 26 | 16 16 - 20 14
13/16| 20,638 20 12-16-28-32 10 | 12 16- 20 -26
7/8 22,225 | 30,201 9 14| 20 12-16-28-32 10-18-24-27 9 1 26 20 14
15/16 1 23,813 20 12-16-28-32 20
1 25,400 | 33,249 33,228 8 12| 20 16-28-32 10-14-18-24-27|11 1/2| 8 10 26 | 16 20 11
1 1/16 = 26,988 18 | 8-12-16-20-28 20
1 1/8 28,575 | 37,897 7012 | 18 8-16-20-28 10-14-24 7 9 26 20 11
1 3/16 @ 30,163 18 | 8-12-16-20-28 20
1 1/4 31,750 | 41,910 | 41,985 7012 | 18 8-16-20-28 10-14-24[ 11 1/2) 7 9 26 | 16 200 11
1 5/16 33,338 18 8-12-16-20-28 20
1 38 34,925 | 44,323 6/ 12 | 18 8-16-20-28 10-14 -24 6 8 200 11
1 7/16 36,513 18 16-8-12-16-20-28 20
1 172 38,100 | 47,803 48,054 6 12 | 18 8-16-20-28 10-14-24/ 11 1/2] 6 8 26 14 20 1
1 9/16 39,688 18 6-8-12-16-20
1 58 41,275 18 6-8-12-16-20 10-14-24 5 8 26 12-16-20
1 11/16 42,863 18 6-8-12-16-20
1 3/4 44,450 | 53,746 5 6-8-12-16-20 10-14-18 5 7 26 12-16-20 11
1 13/16 46,038 6-8-12-16-20
1 7/8 47,625 6-8-12-16-20 10-14-18 4.1/2 26
1 1516 49,213 6-8-12-16-20
2 50,800 | 59,614 60,092 14 1/2 6-8-12-16-20 10-14-18/ 11 1/214 1/2) 7 26 | 14 12-16-20 11
2 1/8 53,975 6-8-12-16-20
2 1/4 57,150 4.1/2 6-8-12-16-20 4 6 1
2 38 60,325 6-8-12-16-20
2 12 63,500 4 6-8-12-16-20 4 6 11
2 5/8 66,675 4-6-8-12-16-20
2 3/4 69,850 4 6-8-12-16-20 312 6 1
2 7/8 73,025 4-6-8-12-16-20
8 76,200 4 6-8-12-16-20 312 5 1
3 1/8 79,375 4-6-8-12-16
3 1/4 82,550 4 6-8-12-16 3 1/4| 5 11
3 3/8 85,725 4-6-8-12-16
3 12 88,900 4 6-8-12-16 3 1/44 1/2 1
3 58 92,075 4-6-8-12-16
3 3/4 95,250 4 6-8-12-16 3 412 1
3 7/8 98,425 4-6-8-12-16
4 101,600 4 6-8-12-16 3 |41/2 1
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Mermerler Sirketler Grubu

Takim

Matkap Ucu

Punta Matkabi, Senker,

Kilavuz

Percin Delik Raybasi

Pafta

iki Agizl Freze

Parmak Freze

Freze Delik Capi

Freze Malafasi

Dort Kose

Silindirik Sap

Silindirik Rayba

TEKNiK GENEL TABLOLAR - TECHNICAL DATA
TAKIMLARDA KULLANILAN TOLERANSLAR

ilgili
Konum

Kesme Ucunda

Sap

Kesme Ucunda

Dis Cap

Kesme Ucunda

Kesme Ucunda

Delik

Malafa Gap!

Dort Kose Sap

Sap

Kesme Ucunda

Tolerans
1S0 286T2 1.3
0
h8
-14
0
h9
-25
+60
k11
0
-6
10
-46
-14
e8
-28
12
|
-125
+10
H7
0
0
h6
-6
0
h12
-100
0
h6
-6
+8
H7
(DIN 1420)

Tolerans degerleri (um) dir.

@

3-6

-18

+150
-150

+12

-120

+10
+5

6-10

+180
-180

+15

-150

+12
+6

Gap (mm)

+215
-215

+18

-1

-180

-11

+15
+8

+260
-260

+21

-13

-210

-13

+17
+9

ORM

+310
-310

+25

-16

-250

-16

+21
+12

-106

+370
-370

+30

=119

-300

-19

+25
+14

10-18 ' 18-30 30-50 50-80 80-120

-176

-72
-126

+435
-435

+35

-350

+29
+16
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Mermerler Sirketler Grubu
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Mermerler Sirketler Grubu

Konmﬁk:;l
X

1

Eglm:ﬂ=

Koniklik
1

1:0,066
1:0,134
1:0,207

1:0,289

1:0,384

1:0,5

1:0,596
1:0,652

1:0,866

1:1,207
1:1,374
1:1,5

1:1,866

D-d
L

2L

Koni
agisli
ao

165°
150°
135°

120°

105°
90°

80°
75°

60°

45°
40°

36°52' 12" 18° 26' 6"

30°

TEKNiK GENEL TABLOLAR - TECHNICAL DATA
KONIKLER, HESAPLANMASI ve GOK KULLANILAN KONiK DEGERLER

2.1g

o</2' a
Konikiik
L
iC KONIK
@
2
Egim
(Makina
ayar) NOT
agisi
a/2°
82°30'
75°
67°30'
60° Havsa frezesi DIN 347
Punta matkabi DIN 320
52° 30'
45° Havsa frezesi DIN 335
40°
37° 30' Havsa frezesi DIN 381
Havsa frezesi DIN 334
30° Punta matkabi DIN 333
Punta matkabi DIN 320
22° 30
20°

15°

Havsa matkabi DIN 348

ORM

71 )

Koniklik

DIS KONIK
Koni agisi: a® R
Egim (makina ayar) agisi: 3
Egim
_— Koni (Makina
Kc:'_])'r lik agisi ayar) NOT
: o° agisi
0,/2°
1:2 28°4'21" | 14°2' 10"
1:2,255 25° 12° 30’
1:2,352 24° 12°
1:2,5 22°37'12"11° 18' 36"
1:2,836 20° 10°
. 0 B! 9@ Q0 97! AAM Kontrol mastari
1:3 18° 55' 28" 9° 27' 44 DIN 20029
Freze mili konigi
1:3,429 |16° 35' 40" 8° 17' 50" DIN 2079 ve
DIN 2080
1:3,5 16° 15' 37" 8°7'48"
1:4 14°15'0" 7°7' 30"
1:4,5 12°40'49" 6° 20' 25"



Mermerler Sirketler Grubu

Koniklik

1

1
1
1
1
1
1

1
1
1

EEUN DU G R G S

1:¢

ES)

5,5
:6
6,5
7
7,5
:8
1:8,333
:8,5
9
9,5

10

1
12
113
14
115

16

A7
18
19

Koni
agisi
(o}

11°25' 16"

10° 23' 20"
9° 31' 38"
8°47' 51"
8°10' 16"
7° 37" 42"
7°9'9"
6° 52' 16"
6° 43' 58"
3°21' 35"
6°1'32"

5°43' 30"

5°12' 19"
4° 46' 18"
4°24' 19"
4°5' 27"
3°49'6"

3°34' 48"

3°22' 10"
3°10' 56"
3°0' 54"

TEKNiK GENEL TABLOLAR - TECHNICAL DATA
KONIKLER, HESAPLANMASI ve GOK KULLANILAN KONiK DEGERLER

Egim
(Makina
ayar)
acisi

a/2°

5°42' 38"

5° 11" 40"
4° 45' 49"
4° 23' 55"
4°5'8"
3°48' 51"
3°34' 35"
3°26'8"
3°21' 59"
3°10' 47"
3°0' 46"

2°51' 45"

2°36'9"
2°23'9"
2°12'9"
2°2'43"
1° 54' 33"

1°47' 24"

1°41' 5"
1° 35' 28"
1°30' 27"

NOT

Kontrol mastarlari
DIN 73035 B1.2

Pergin deligi raybasi
DIN 311

Kontrol mastari DIN 20378

Koniklik
1:¢

1:19,212
1:20,047
1:20,020
1:19,922
1:19,254
1:19,002
1:19,180

1:20

1:25
1:30
1:35
1:40
1:45
1:48

1:50

1:55
1:60
1:100

Koni
agisi
ao

2° 58' 54"
2°51' 26"
2°51' 40"
2°52' 32"
2°58' 30"

3°0' 52"
2°59'12"

2°51' 52"

2°17' 29"
1° 54' 34"
1°38' 13"
1°25' 56"
1°16' 23"
1°11' 37"

1°8'46"

1°2' 30"
57' 18"
34' 22"

Egim
(Makina
ayar)
acisi

a/2°
1°29' 27"
1°25' 43"
1°25' 50"
1°26' 16"
1°29' 15"
1°30' 26"
1°29' 36"

1° 25' 56"

1°8'45"
57" 17"
49' 6"
42' 58"
38' 12"
35'48"

34' 23"

31" 15"
28' 39"
17" 11"

ORM

NOT

No:
No:
No:
No:
No:
No:
No:

Mors
konikleri
DIN 228

D o hA|lW N -~ O

Metrik konikler
DIN 228

DIN 138

Rayba DIN 9
Matkap DIN 1898
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TEKNiK GENEL TABLOLAR - TECHNICAL DATA

Mermerler Sirketler Grubu

ORM

MATKAP UCLARINDA KULLANIM HATALARI ve MORS KONiK SAP DEGERLERI

HATA

Mors konik sapin sékme ucu
kirthyor veya doniiyor

(=

Matkap ucunun ozii catlak

Kesici adiz kirnimasi ve ¢abuk
asinmasi

Matkap ucu kanal bitiminden
kirhiyor

e (UL NN

NEDENi

1 - Mors konik sap kovana uygun degil.

2 - Sokme ucunda dondiirme kuvveti olmamal.
Sokme ucun burulmasi dondiirme kuvvetine
dogrudan asiri bir yiiklenme oldugunu
gosteriyor.

1 - lerleme (f=mm/devir) ¢ok fazla segilmis.

- Serbest acl az.

- Asini 6z inceltme yapiimis.

- Matkap ucu galisma oncesi ugtan darbe
yemis.

B w o

1 - Serbest aci ok fazla, zirh kalinhigi cok
incelmis.
2 - Gok yuksek kesme hizlarinda caligiliyor.

1 - Is parcas yeterli derecede iyi baglanmamig
ve delme esnasinda oynama olmustur.

2 - s parcasinin yiizii edik, ondiileli veya farkli
sertliktedir. Delme baslangicinda tam
merkezleme olmamis, ug is parcasi izerinde
kaymustir.

3 - Silindirik sapl matkap ucu mandrende
dontiyor.

1

N

1

¢0zimU

- Kovanin ici temiz ve piiriizsiiz olmal.

- Asinmig ve olclisti bozulmus kovan
degistirilmeli.

- Uygun degerler secilerek caligiimali.
Bknz. : Sf.4

- Serbest acl normal yapilmali.

- Uygun 06z inceltme yapiimali.

- Takma ve sokme islemlerinde plastik basl
cekic kullaniimaldir.

- Matkap ucu uygun serbest agida bilenmelidir.

- Katalogtan uygun degerler segilmelidir.
Bknz. : Sf.4

- Is pargasi yerine cok iyi tespit edilmelidir.

- Uzun matkaplarda merkezleme buksesi
kullanmali ve delinecek yere punta agilmalidir.

- Matkap ucu mandrene iyi tespit edilmelidir.

DIN 228 FORM B' YE GORE SOKME UCLU MORS KONIiK SAP

X
d5
LY
L6 a

Mors L6

a b i1 d2 d5 d6 0

No. = = max. b
MK1 | 35 +(1)’4 52 | 12085 | 122 9.0 87 62,0
MK2 5.0 +(1)'4 63 | 17780 180 | 140 | 135 75,0
MK3 | 5,0 +(1)’7 79 | 23825 | 241 19,1 185 94,0
MKS 65 +(1)'9 119 | 31267 316 | 252 | 245 | 1175
MK5 | 65 +(1)'9 159 | 44309 @ 447 | 365 | 357 | 1495

NOT : Tablo dederleri (mm) dir.

259

~8 45°

} -

x goriintiisii

mL:x. mr:x. g /2

13,5 9 1,2 1°25'43"
16,0 5 1,6 1°25'50"
20,0 7 2,0 1°26'16"
24,0 9 2,5 1°29'15"
29,0 10 3,0 1°30'26"



TEKNiK GENEL TABLOLAR - TECHNICAL DATA

Mermerler Sirketler Grubu

ORM

TAS BILEME ELMASLARININ KULLANIMI

Yiiksek kesme hizlarinda galisan kesici takimlarin hassas taslanabilmesi igin
oncelikle yapiimasi gereken bileme taslaninin zamaninda dogru ve kaliteli olarak
bilenmesidir.

Bileme igleminde en ¢ok kullanilan tas elmastir. EImas, ¢ok yuksek sertlige sahip
oldugundan tasa iyi bir kesme yiizeyi saglar. Bileme elmasi tasin en yiksek gapini
dilzeltecek sekilde baglanmalidir. Tagin kesme yiizeyi kenarlara dogru
asindigindan orta kisimlarda hafif yiikselme gorilebilir. Bu yiizden bileme
elmasinin, tasin orta kisimlarinda zorlanmamasina ve hasar gormemesine dikkat
edilmelidir. Bileme elmasinin kavrama agisinin 5°-10° arasinda olmasina dikkat
edilmelidir. EImasin ekseni bir taraftan tagin donme, diger taraftan da bileme
yonine ters yonde olmaldir. (Bknz: Sekil-1)

Yanls agilar ve degme noktalar tas iizerinde cizgiler olusturur. Bu gizgiler taglama
yiizeyinde olumsuz etkiler yaratir. Elmasin yanhs konumda baglanmasi daha
cabuk aginmasi ve kinlmasina yol acar. (Bknz: Sekil-2) Tagsi bileme sirasindaki
ilerleme degeri, tasin sertligine, dane biytklugine ve taglanacak yizeyin
hassasiyetine baglidir. Paso miktari ise 0,015 - 0,020 mm'den yiiksek
olmamalidir. Hassas taglama islemlerinde dusuk ilerleme degeri ve disik paso
miktar segilebilir. Fakat bu deger ¢ok kiigiik oldugunda tasin gozenekleri kapanir.
Tersi durumda yani yiiksek ilerleme degeri ve yiiksek paso miktari ise daha keskin
bir tas olusumuna yol acar. Fakat bu da tas yiizeyinde gizgiler olusmasina ve
ayrica elmasin da ¢ok 1sinip, aginmasina neden olur. Bileme iglemi sonunda bir
stire paso vermeden bileme iglemine devam edilmelidir.

Sonugta bileme esnasinda dogru ve uygun bir ilerleme segilmelidir. Kural olarak
0On taslama icin daha disik bir ilerleme degeri segilmesi onerilir.

.‘A_Ta§ mili ekseni

Sekil-1 : Bir tasin bilenmesi

YANLIS YANLIS

on kesit yan kesit 0n kesit yan kesit

460

440 \

420 )

400 \

380 \\
AN

360 S
340 N

320 <

300 N

280 N
260 N P &q;’
240 w e

220 © N

200 N N

S
180 SN
LN N

Tas genisgligi (mm)
7
%
/

160 B ™
P A\
@ NS N\
140 < BN \
A,
120 & N
NS \
100 Q!
P \\
80 O o
& = \
40 S
P
N
* [N\

on kesit yan kesit

Sekil-2 : Bileme elmasinda dogru konum

Yeni EImas

Korlenmis
Gevrilmesi Lazim

0 100 200 300 400 500 600 700 800 900 1000 1100
Tas dis capi (mm)

Tas Gapina Bagh Olarak Tek Taneli Eimas Segimi

TAS GAPI ELMAS
100 mm c¢apa kadar 0,25 - 0,35 karat
200 mm capa kadar 0,40 - 0,60 karat
300 mm ¢apa kadar 0,65 - 0,75 karat
400 mm capa kadar 0,80 - 0,90 karat
500 mm capa kadar 1,00 - 1,35 karat

500 mm' den biyik

1,50 - 2,00 karat

@

Cok Geg
Kullanilmaz Hale
Gelmis
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Mermerler Sirketler Grubu

Anma olgiisti
araliklan
(mm) 01

1-3 0,3
3-6 0,4
6-10 0,4
10-18 0,5
18-30 0,6
30-50 0,6
50-80 0,8
80-120 1
120-180 1,2
180-250 2
250-315 2,5
315-400 3
400-500 4

Birim Delik

a,b,c
d.e,f
f
h
i.j
k
m,n
p,r
s,t,u,v,x,y
Z,2,,Z0,Z¢

TEKNiK GENEL TABLOLAR - TECHNICAL DATA

0o 1 2
050812
06 115
06 1/15
08 12 2

111525
115 25
12| 2| 3
15 25 4
2(35| 5
3145 7
4, 6| 8
5| 7] 9
6| 8| 10

BiRiM DELIK ve BiRiM MiL SiSTEMLERINDE TOLERANS BOLGELERINi

IT KALITE DEGER ve TANIMLARI

CAP ARALIKLARINA KARSILIK GELEN
IT KALITE OLGU DEGERLERI (Hm)

w

NN
SIS EF NN RN I RN

= S
O oNOoO O W

©

12 | 18
14 | 20
16 | 23
18 25
20 | 27

Aalalala
AW N O

IT Kalite Kademeleri

7
10
12
15
18
21
25
30
35
40
46
52
57
63

8 9 10 11 12
14 | 25| 40| 60/|100
18 30| 48 75120
22 | 36| 58| 90150
27 | 43 70 110 180
33 | 52| 84130 210
39 | 62100 160 250
46 | 74|120 190 | 300
54 | 87140 220 350
63 [ 100|160 | 250 400
72 | 115185 290 460
81 1130210 | 320 520
89 | 140230 360 570
97 | 155|250 400 630

13 | 14
140 250
180 300
220360
270 430
330520
390 620
460 740
540 870

ORM

15 16 17 18
400 600  — | —
480 750  — @ —
580 900 15002200
700 (1100180012700
840 (130021003300
1000 160025003900
1200 190030004600
1400220035005400

6301000 1600250040006300
720 1150 185029004600 7200
81013002100320052008100
890 1400230036005700/8900
970 15502500400063009700

GOSTEREN HARFLER ve BU HARFLERE TEKABUL EDEN GEGMELER

HARFLER

Birim Mil

AB,C
D,EF
F
H
1J
K
M,N
P.R
ST,UV.XY
22,76 7¢

Gegmenin
Tarifi

Genis hareketli gegme
Hareketli gecme

Dar hareketli gecme
Kaygan gecme

Siirme gegme

Tutuk gecme

Siki gegme

Cok siki gegcme
Plastik deformasyonlu
gegcme

Gegmenin
Ismi

Hareketli
gecme

Kaygan gecme

Bosluksuz
gecme
Siki gegme

Pres
gecme
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Mermerler Sirketler Grubu

SERTLIK DUZELTME DEGERLERI ve SERTLIK OLCME YONTEMLERI

Yuvarlak parcalarda dlciilen HRC sertliklerine ilave

Olgiim
Degeri
HRC
20

25
30
35
40

edilmesi gereken diizeltme degerleri

Olgiilen Parganin Gapi (mm)

10 | 13 | 16 | 19 | 22 | 25
252015 15
30(25|20(15]| 1,0
25(20(15(15( 1,0
30(20|15(15| 10| 1,0
25120 151010 1,0

45 30 20 15 10 10 10/ 05
50 25120151010 05| 05
55 20 1510 10 05 05| 05
60 16/10/10/05(/05|05 | 05
65 1610100505 05 05
70 101005 05|05 05| 05
75 10 0505050505 00
80 050505050500/ 00
85 05 0505 00 00 00 00
90 0500|0000 00|00/ 00

Olgme Metodu

Brinell

Vickers

Vickers
kigiik yiikld
Olgler

Vickers
mikrosertlik

Rockwell C

Rockwell A

Rockwell B

Rockwell F

Rockwell 15 N
Rockwell 30 N
Rockwell 45 N
Rockwell 15T
Rockwell 30 T
Rockwell 45 T

32
1,0
1,0
1,0
0,5
0,5
0,5
0,5
0,5
0,0
0,0
0,0
0,0
0,0
0,0
0,0

38
1,0
1,0
0,5
0,5
0,5
0,5
0,5
0,0
0,0
0,0
0,0
0,0
0,0
0,0
0,0

ORM

Yuvarlak parcalarda dlciilen HRB sertliklerine ilave

Olgiim
Degeri
HRB

0

10
20
30
40
50
60
70
80
90
100

SERTLIK OLCME YONTEMLERI

Olciildiikten Sonra

edilmesi gereken diizeltme degerleri
Olgiilen Parganin Gapi (mm)

10 | 13 | 16 | 19 | 22
45 | 35

5040 35

45 40 35

50 4535 30
4540 30 25

40 35 30 25
50(35[30/|25|20
40 30 25 20 20
50 35|25 201515
40130 20 15 15 15
3525151510 1,0

Kalan izin Sekli Formiil

25
3,0
3,0
3,0
2,5
2,5
2,0
2,0
1,5
1,5
1,0
0,5

0,102 F 0,102.2 F

Kiire Basl BB=——m= —
A D(D-VDZ?)

Olgme Olgme Olcme
Kullanim Alami Yiizeyinin Ucunun Yiikii
Hazirlanmasi Sekli N
Sert Gelik Bilya
D= 10,0mm 29420 N
450 HB' ye kadar metaller Taslanmig D= 50mm 7355 N
D= 25mm 1840 N
D= 1,0mm 294 N
Gok yiiksek sertlikte 6lcme yiizeyi
kiigiik ve ince pargalar 49-980 N
Taglanmig
+ Tepe agis!
Cok yiiksek sertlikte 6lcme yiizeyi | Parlatiimig 136° 196-49 N
daha kuiguk ve ince pargalar Elmas kare ’
piramit
Mikroskop gortintistndeki Daglanmig <196 N
ic yapi tanelerinin élgtiimesi Taglanmig ’
Sertlestirilmis ve menevis yapiimis Tepe agisl
20-70 HRC arasindaki gelikler 120° 98+1373 N
—— elmas koni
Cok sert malzemeler drnegin (ucu 0,200mm
volframkarbit gibi 60-88 HRA radi’uslu) 98+490 N
arasindaki malzemeler
Orta sertlikteki celikler ile
haddelenmis piring ve bronz S - 984883 N
L ertlestirilmis
gibi 35-100 HRB malzemeler 1/16" bilya
Soguk haddelenmis elikile |~ GOkince | (D=1,5875mm)
taglanmis piring ve bakir gibi taglanmig 98+490 N
60-100 HRF malzemler
66-92 HRN B x & Tepe acisl | 29.4+117,6 N
wSESE 1200
39-84HRN | s E &= & elmas koni 29,4+265 N
<2c=g8s (ucu 0,200mm
17-75HRN | & = E e radiuslu) 29,4+412 N
T222%R
50-94 HRT é %é §§ s Sertlestirilmis 29,4+117,6 N
10-84HRT & © g S = 1/16" bilya 29,4+265 N
075HRT | TS F (O=1,5875mm) 59 4 +a12
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Kare piramit izli

Elmas koni
iz farki

t
C

e=

HV =0,189 L
@

HRC = 100-e
(c=0,002mm)

HRA = 100-e
(c=0,002mm)

HRB = 130-e
(c=0,002mm)

HRF = 130-e
(c=0,002mm)

HR 15N

HR 30 N

100-¢ (c=0,001mm)

HR 45N

HR15T

HR30T

100-¢ (c=0,001mm)

HR45T



CESITLi SERTLIK BiRIMLERI

Sertlestirilmis celik ve sert alagimlar

C A D 15-N|30-N|45-N| Vickers | Knoop | Brinell G
Y. Y. Y, Sertligi | Sertligi | Sertligi Yaklasik
150 Kg. | 60 Kg. | 100 Kg. | 15Kg. | 30 Kg. | 45Kag. 10Kg. | s000r. | 3000 150 Kg. | cekme
. mukave-
Elmas | Elmas | Elmas | Elmas | Elmas | Elmas ve uizeri | Kg. meti
Koni Koni Koni Koni Koni Koni 116"
1200 | 1200 | 120° | 1200 | 1200 | 120° ¢ = | o Bilya
- - -
< < < %
o o Q s2
o o o oz E
@ @ @ = S
Z2n (/2] =t
- - - - - - < W < -
2 | 85 | 85 | oo | oo | oo | 2% | 3 |.Bs| 25 |
28 (38 | 38 [ 38| 28 |28 | B¢ | am |22 | 25 3
SE | SE | SE | 3E | SE | SE | 22| 83 |53 3B | s
o | ok | ok | ofi | o | ok | 25 | 2R |38 | ok S
xwn xon X w X w xw xw X W XD mTIT o xw -
80 92,0 86,5 96,5 92,0 87,0 1865 - - - ©
79 91,5 85,5 - 91,5 86,5 1787 - - - u
78 91,0 84,5 96,0 91,0 85,5 1710 - - - e
77 90,5 84,0 90,5 84,5 1633 - - o
76 90,0 83,0 95,5 90,0 83,5 1556 - - - =)
75 89,5 82,5 - 89,0 82,5 1478 - - - X
74 89,0 81,5 95,0 88,5 81,5 1400 - - - 2
73 88,5 81,0 - 88,0 80,5 1323 - - - g
72 88,0 80,0 94,5 87,0 79,5 1245 - - - g
71 87,0 79,5 - 86,5 78,5 1160 - - - z
70 86,5 78,5 94,0 86,0 77,5 1076 972 - - =4
69 86,0 78,0 93,5 85,0 76,5 1004 946 - - x
68 85,5 77,0 N 84,5 75,5 942 920 - - o
67 85,0 76,0 93,0 83,5 74,5 894 895 - - :t’“
66 84,5 75,5 92,5 83,0 73,0 854 870 - - o
65 84,0 74,5 92,0 82,0 72,0 820 846 - - s
64 83,5 74,0 - 81,0 71,0 789 822 - - 3
63 83,0 73,0 91,5 80,0 70,0 763 799 - - >
62 82,5 72,5 91,0 79,0 69,0 739 776 - - -
61 81,5 71,5 90,5 78,5 67,5 716 754 - - -
60 81,0 71,0 90,0 77,5 66,5 695 732 614 - -
59 80,5 70,0 89,5 76,5 65,5 675 710 600 - -
58 80,0 69,0 - 75,5 64,0 655 690 587 - -
57 79,5 68,5 89,0 75,0 63,0 636 670 573 - -
56 79,0 67,5 88,5 74,0 62,0 617 650 560 - -
55 78,5 67,0 88,0 73,0 61,0 598 630 547 - 301
54 78,0 66,0 87,5 72,0 59,5 580 612 534 - 291
53 77,5 65,5 87,0 71,0 58,5 562 594 522 - 282
52 77,0 64,5 86,5 70,5 57,5 545 576 509 - 273
51 76,5 64,0 86,0 69,5 56,0 528 558 496 - 264
50 76,0 63,0 85,5 68,5 55,0 513 542 484 - 255
49 75,5 62,0 85,0 67,5 54,0 498 526 472 - 246
48 74,5 61,5 84,5 66,5 52,5 485 510 460 - 237
47 74,0 60,5 84,0 66,0 51,5 471 495 448 - 229
46 73,5 60,0 83,5 65,0 50,0 458 480 437 - 221
45 73,0 59,0 83,0 64,0 49,0 446 466 426 - 214
44 72,5 58,5 82,5 63,0 48,0 435 452 415 - 207
43 72,0 57,5 82,0 62,0 46,5 424 438 404 - 200
42 71,5 57,0 81,5 61,5 455 413 426 393 - 194
41 71,0 56,0 81,0 60,5 44,5 403 414 382 - 188
40 70,5 55,5 80,5 59,5 43,0 393 402 372 - 182
39 70,0 54,5 80,0 58,5 42,0 383 391 362 - 177
38 69,5 54,0 79,5 57,5 41,0 373 380 352 - 171
37 69,0 53,0 79,0 56,5 39,5 363 370 342 - 166
36 68,5 52,5 78,5 56,0 38,5 353 360 332 - 162
35 68,0 51,5 78,0 55,0 37,0 343 351 322 - 157
34 67,5 50,5 77,0 54,0 36,0 334 342 313 - 153
33 67,0 50,0 76,5 53,0 35,0 325 334 305 - 148
32 66,5 49,0 76,0 52,0 33,5 317 326 297 - 144
31 66,0 48,5 75,5 51,5 32,5 309 318 290 - 140
30 65,5 47,5 75,0 50,5 31,5 301 31 283 92,0 136
29 65,0 47,0 74,5 49,5 30,0 293 304 276 91,0 132
28 64,5 46,0 74,0 48,5 29,0 285 297 270 90,0 129
27 64,0 455 73,5 47,5 28,0 278 290 265 89,0 126
26 63,5 44,5 72,5 47,0 26,5 271 284 260 88,0 123
25 63,0 44,0 72,0 46,0 25,5 264 278 255 87,0 120
24 62,5 43,0 71,5 45,0 24,0 257 272 250 86,0 117
23 62,0 42,5 71,0 44,0 23,0 251 266 245 84,5 115
22 61,5 41,5 70,5 43,0 22,0 246 261 240 83,5 112
21 61,0 41,0 70,0 42,5 20,5 241 256 235 82,5 110
20 60,5 40,0 69,5 41,5 19,5 236 251 230 81,0 108




KARSILASTIRMA TABLOSU

Yumusak celik, doviilebilir gri dokme demir ve demir bazli metaller

Brinell Brinell
Knoo ! . a o Knoo|

B[ F| G| E[ K[ Al 2 [ | [B[F fistfols1 E[H[ K[ A s
akla

100 | 60 | 150 |15Kg.|30 Kg.l45Kg.| 100 | 150 | 60 500 | 3000 Gekr:; 100| 60 |15Kg|30 Kg|45Kg.| 100 | 60 | 150 | 60 5"3:)
Kg. | Kg. | Ka. Kg. | Kg. | Kg. [3006r| Kg. | Kg. |nkae | Ka.| Ka. Kg. | Kg. | Kg. | Kg. |500Gr. Kg
Eimas| .'® . [10mm meti Elmas| V¢ ’
16" | 116" | 16" | 116" | 116" | 116" | 116" | /16" | Koni | Y2€" | caph [D.P.H. e | 1he™ | The™ | 16" | Vae™ | 16" | 16" | 116" | Koni | Y2 |10mm
Bilya|Bilya|Bilya|Bilya| Bilya|Bilya|Bilya|Bilya| 120° - Bilya|10 Kg|| Bilya| Bilya | Bilya| Bilya| Bilya|Bilya|Bilya|Bilya| 120° - Bilya

£l
- E‘_ -
7] >

I R kT z |22 x5 |z -

N N N 4 -4 N S N z

2 pe] pe] " Jw D = D x

> > > »| o Zn > o > @ (o

4 4 o - - - - 4 4 < | = <w a | o 4 - - o - 4 4 < |-
2| 2n | 2x | 2n 22 | 20 |22 | 22 2| S|E=|2F | & | 1222220 22 2= 22 2= 25| 2|Es
S B e B R B G EEH R R S L B R B B B R R
S|3E (SR |SE|SE|3E (32|35 |8k (05 |2 |¥2 | 5 | [BEISR|SE|SE|3E (38|35 | 3R |8E |23 5E
oli|chi|ow|oli|ch|ou|cli|ow|oW|ZR|Ek Sa| 8| [cujcu|cu|Qu|ou|ou|ou|ou|ow|ZN Sl
ro|fo|Cn|Zo|Zo|Con|Eon|Eon|En|¥D|vn w| - rolen|con|Yo|lcon|con|con|zon|en XS |on
100 -1825|93,0| 820|720 -161,5| 251 | 201 | 240 | 116 50 | 85,5|77,0| 49,5 | 23,0 | 87,0 -164,5]35,0( 107 | 83
99 -181,0(92,5|81,5| 71,0 - -161,0 246 | 195 | 234 | 112 49 | 85,0 | 76,5 | 49,0 | 22,0 | 86,5 -]1635 -| 106 | 82
98 -179,0 -181,0] 70,0 - 60,0 | 241 | 189 | 228 | 109 48 | 84,5 - | 48,51 20,5 | 85,5 -162,5]34,5( 105 | 81
97 -177,5|92,0| 80,5 | 69,0 - -159,5| 236 | 184 | 222 | 106 47 | 84,0 | 76,0 | 47,51 19,5 | 85,0 -161,5|34,0| 104 | 80
96 -176,0 -180,0| 68,0 - -159,0( 231|179 | 216 | 103 46 | 83,0 | 75,5 | 47,0 | 18,5 | 84,5 -161,033,5| 103 -
95 -|74,091,5] 79,0 | 67,0 - -158,0| 226 | 175 | 210 | 101 45 | 82,5 -146,0|17,5| 84,0 -160,0|33,0f 102 | 79
94 -172,5 -178,5] 66,0 - -157,5 221 | 171 | 205 98 44 | 82,0 | 75,0 | 45,5 16,5 | 83,5 -159,0(325( 101 | 78
93 -171,0|91,0| 78,0 | 65,5 - -157,0| 216 | 167 | 200 96 43 | 81,5|74,5| 45,0 | 15,5 | 82,5 -158,0(32,0|( 100 | 77
92 -169,090,5]| 77,5| 64,5 -| 100 | 56,5 | 211 | 163 | 195 93 42 | 81,0 -144,0] 14,5 | 82,0 -1 57,531,656 99 | 76
91 -|67,5 -177,0| 63,5 -199,5| 56,0 206 | 160 | 190 91 41| 80,5|74,0| 43,5]|13,5( 81,5 -156,5[31,0 98 | 75
90 -|66,0|90,0| 76,0 | 62,5 -198,5|555| 201 | 157 | 185 89 40 | 79,5|73,5| 43,0 12,5 81,0 -| 55,5 - 97 -
89 -l 64,0 89,5]|755] 61,5 -1 98,0550 196 | 154 [ 180 [ 87 | [ 39 | 79,0 -1 42,0 11,0 | 80,0 -1545]305| 96|74
88 -162,5 -175,0| 60,5 -197,0 54,0 192 | 151 | 176 85 38|785|73,0]|41,5|10,0]| 79,5 -| 54,0 30,0 95 | 73
87 -161,0|89,0| 74,5 | 59,5 -196,5|53,5| 188 | 148 | 172 83 37178,0|72,5|405| 9,0]|79,0 -153,0[29,5 94 | 72
86 -159,088,5] 74,0 58,5 -195,5|53,0| 184 | 145 | 169 81 36 | 77,5 -140,0| 8,0|78,5]| 100} 52,0 | 29,0 93 -
85 -|57,5 -173,5] 58,0 -194,552,5| 180 | 142 | 165 80 35|77,0(72,0(395| 7,0|78,0|99,5|51,5] 28,5 92 | 71
84 -|56,0|88,0|73,0]|57,0 -194,0 52,0 176 | 140 | 162 78 34176,5]|71,5|38,5| 6,0]|77,0|99,0|50,5] 28,0 91170
83 -]154,0]87,5|72,0] 56,0 -193,0(51,0| 173 | 137 | 159 77 33 ] 75,5 -]138,0] 5,0]|46,5 - | 49,5 - 90 | 69
82 -152,5 -171,5] 55,0 -192,0(50,5| 170 | 135 | 156 75 32|750|71,0|37,5| 4,0|76,0|98,5|48,5]| 27,5 89 -
81 -151,0|87,0| 71,0 | 54,0 -191,0 50,0 167 | 133 | 153 74 31]|74,5 -136,5| 3,0|755]98,0|48,0|27,0 88 | 68
80 -]149,0]86,5| 70,0 53,0 -190,5(49,5| 164 | 130 | 150 72 30 ]74,0]70,5]36,0] 2,0]75,0 -| 47,0 | 26,5 - | 67
79 -1475 -169,5] 52,0 -189,5(49,0 161 | 128 | 147 - 29 | 73,5|70,0]355| 1,0|74,0]|97,5]| 46,0 | 26,0 - -
78 -|46,0]|86,0|69,0| 51,0 -188,5(48,5| 158 | 126 | 144 ,g" 28 | 73,0 -134,5 -173,5|97,0| 45,0 | 25,5 -| 66
77 -]44,0] 85,5 68,0 ] 50,0 -188,0(48,0| 155 | 124 | 141 3 27 | 72,51 69,5 | 34,0 -|73,0]96,5]| 44,5 | 25,0 85 -
76 -1425 -167,5] 49,0 -187,0(47,0| 152 | 122 | 139 :E 26 | 72,0 | 69,0 | 33,0 -1725 -143,5[ 24,5 -] 65
75199,5|41,0| 85,0 67,0 | 48,5 -186,046,5| 150 | 120 | 137 o 25| 71,0 -132,5 -172,0]96,0| 42,5 - -] 64
74 1 99,0 | 39,0 -1 66,0 | 47,5 -|185,0|46,0| 147 | 118 | 135 “E>" 24 170,5]68,5] 32,0 -|71,0]95,5| 41,5 24,0 - -
73198,5|37,5|84,5]| 65,5| 46,5 -184,5(455| 145 | 116 | 132 8 23| 70,0 | 68,0 | 31,0 -170,5 -141,0| 23,5 82 | 63
72 |1 98,0 | 36,0 | 84,0 | 65,0 | 45,5 -1835]|450( 143 | 114 | 130 g 22 | 69,5 -130,5 -170,0|95,0 (40,0 23,0 - -
71 197,5| 34,5 -164,0]44,5| 100 82,5)44,5| 141 | 112 | 127 _5 21 | 69,0 | 67,5 | 29,5 -169,5]94,5(39,0] 22,5 - | 62
70 | 97,0 32,5|83,5]|63,5(43,5(99,5(81,5]|44,0| 139 | 110 | 125 E 20 | 68,5 -1 29,0 -|68,5 -138,0(22,0 - -
69 | 96,0 | 31,0 | 83,0 | 62,5 42,5(99,0 | 81,0 | 43,5 137 | 109 | 123 = 19 | 68,0 | 67,0 | 28,5 -168,0(94,0(375]|21,5| 79| 61
68 | 95,5 | 29,5 -]162,0]41,5(98,080,0]43,0] 135 | 107 | 121 = 18 | 67,0 | 66,5 | 27,5 -167,5]93,5| 36,5 - - -
67 | 95,01 28,0 |82,5|61,5|40,5|97,5|79,0|425| 133 | 106 | 119 | = 17 | 66,5 -127,0 -167,093,0(355]21,0 - | 60
66 | 94,5 | 26,5 | 82,0 | 60,5 39,5(97,0( 78,0 42,0 131 | 104 | 117 § 16 | 66,0 | 66,0 | 26,0 -|66,5 -135,0(20,5 - -
65 | 94,0 | 25,0 -]60,0|38,5|96,0| 77,5 - 129 [ 102 | 116 | < 15 | 65,5 | 65,5 | 25,5 -1655]92,5(34,0]200]| 76 | 59
64 [93,5]23,5|81,5(59,5|37,5/955|76,5|41,5| 127 [ 101 | 114 | B 14 | 65,0 -] 25,0 -165,0]92,0| 33,0 - - -
63 93,0 22,0]81,0]|58,5|36,5|950(755]|41,0| 125 99 | 112 8 13 | 64,5| 65,0 | 24,0 -| 64,5 -132,0 - -| 58
62 | 92,0 | 20,5 -158,0]355|94,5]| 74,5 40,5 | 124 98 | 110 ; 12 | 64,0 | 64,5 | 23,5 -164,0]91,5| 31,5 - - -
61 ]91,5]|19,080,5| 57,0 34,5|93,5| 74,0 40,0 | 122 96 | 108 | § 11 | 63,5 -123,0 -163,5]91,0| 30,5 - 73 -
60 | 91,0 | 17,5 -156,5|33,5|93,0[73,0|395]| 120 95 | 107 g 10 | 63,0 | 64,0 | 22,0 -162,5]90,5| 29,5 - -| 57
59 | 90,5 | 16,0 | 80,0 | 56,0 | 32,0 | 92,5] 72,0 | 39,0 | 118 94 | 106 é 9 | 62,0 -121,5 - | 62,0 -129,0 - - -
58 | 90,0 | 14,5 ] 79,5 | 55,0 | 31,0 | 92,0 | 71,0 | 38,5 | 117 92 | 104 E 8 |61,5]63,5]| 20,5 -161,5]90,0 | 28,0 - 7 -
57 | 89,5 13,0 -|154,5]30,0|91,0|70,5]| 38,0 115 91 | 103 E 7 161,0]63,0] 20,0 -161,0|89,5| 27,0 - - | 56
56 | 89,0 | 11,5] 79,0 | 54,0 | 29,0 | 90,5 | 69,5 -| 114 90 | 101 g 6 | 60,5 -119,5 - | 60,5 -1 26,0 - - -
5588,0|10,0|78,5|53,0| 28,0 |90,0|68,5]|37,5| 112 89 | 100 g 5160,0]62,5]| 18,5 -160,0| 89,0 25,5 - 69 | 55
54 | 87,5| 85 -|525(27,0]89,5| 680|370 111 | 87 -l 3 4595|620/ 18,0 -| 59,0885/ 245 B I
53 | 87,0| 7,0]78,0]51,5/26,0]89,0]67,0[365] 110 | 86 -l g 3 | 59,0 -] 17,0 -| 58,5 88,0] 23,5 -]
52 |86,5| 55)|77,5|51,0]|25,0]|88,0| 66,0 36,0 109 85 - ;3' 2 |58,0]|61,5]| 16,5 - | 58,0 -123,0 - 68 | 54
51186,0| 4,0 -150,5|24,0|87,5| 65,0 355| 108 84 - 3 1|57,5|61,0| 16,0 -|157,5|87,5| 22,0 - - -
50 | 85,5| 2,5]|77,0]49,5]23,0]|87,0|64,5]35,0] 107 83 - 0 | 57,0 -115,0 -]157,0]87,0] 21,0 - 67 | 53




e

TEKNiK GENEL TABLOLAR - TECHNICAL DATA ORM
YUKSEK HIZ CELIKLERININ ORTALAMA ANALIZ DEGERLERI

Mermerler Sirketler Grubu

U combons | NS OO S

S 3-3-2 ABC IIl - 1.3333 0,95 4,20 2,60 2,40 3,10

S 2-9-1 BMo 9 M1 1.3346 0,85 3,90 8,60 1,20 1,80 -

S 2-9-2 BMo 9V M7 1.3348 0,95 3,80 8,60 2,00 1,70

S 6-5-2 DMo 5 M2 1.3343 0,90 3,80 5,00 1,80 6,40

S 6-5-3 EMo 5V3 M3 Class 2 1.3344 1,30 4,10 4,90 3,00 6,30

S 18-0-1 B18 T 1.3355 0,75 4,20 - 1,10 18,00

S 18-0-2 C18 T2 1.3357 0,75 4,20 0,50 1,60 18,00

S$12-1-2 D T7 1.3318 0,85 4,20 0,80 2,50 12,00

S12-1-4 EV 4 T9 1.3302 1,25 4,30 1,00 4,00 12,50

S 12-1-2-3 Eco 3 T8 1.3211 0,85 4,30 1,00 2,00 12,50 3,00
S 12-1-4-5 EV 4 Co T15 1.3202 1,30 4,30 1,00 4,00 12,50 5,00
S 6-5-2-5 EMo 5 Co5 M35 1.3243 0,90 410 4,90 1,80 6,30 4,80
S 7-4-2-5 EMo 5 Co5h M41 1.3246 1,12 4,10 4,00 1,70 6,40 4,80
S 10-4-3-10 EW9 Co10 M36 1.3207 1,25 410 3,90 3,50 9,50 10,50
S 6-5-2-5S E 18 Co3 T3 1.3245 0,90 4,00 5,00 1,80 6,50 4,80
S 18-1-2-5 E18 Co5 T4 1.3255 0,80 4,30 1,00 1,60 18,00 5,00
S18-1-2-10 E18 Co10 T5 1.3265 0,75 4,30 1,00 1,60 18,00 9,50
S 18-1-2-15 E18 Co15 T6 1.3257 0,70 4,15 1,00 1,70 18,50 15,50
S 2-10-1-8 - M42 1.3247 1,08 4,00 9,50 1,20 1,50 8,00

Yiiksek Hiz Celiginin igerisinde Bulunan Alagsim Elementlerinin Celige Etkileri :

Karbon oranina bagh olarak sertlik artar. Karbon karbiir olusumunda 6nemli rol oynar. Karbon oraninin

Karbon(C): S . L
artmasi darbe dayanikiligini distirir fakat, kesme 6zelligini ve aginma direncini artirir.
Wolfram (W) : Yiiksek hiz geliklerinin temperleme direncini artirir. Sicak sertligin artmasi ince taneli bir i¢ yapi olusturur.
Molibden (Mo ) : Yiiksek hiz celiklerinde wolfram yerine kullanilir. Etkisi Wolfram gibidir.
Krom (Cr ) : Hiz celiklerinin her gesidinde % 3-4 arasinda bulunur. Sertlik ve kesme verimini artirir.
Kesme verimini artinr. Vanadyum celik biinyesindeki karbonu kendine baglar, diger metal
Vanadyum (V) : L L N -
karbirlerin olugmasini azaltir. Vanadyum karbiirler yiiksek hiz geliklerinin en sert karburleridir.
Kobaltin etkisi sicak sertligini artirmasidir. Bu nedenle kesici takimin kesme verimini artirir.
Kobalt ( Co ) :

Biytik paso ile calisan takimlarda Cr-Ni alagimli celiklerin islenmesinde uygun sonug verir.
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