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Gri Dokme Demirlerde Mukavemet
Problemi
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J) Diktas

Grid 6 k rdemirler EN1561st and a | Table 1 — Tensile properties of grey cast irons measured on test pieces machined from cast samples

g Orier et i |damrhuadgi 6 zel | i Material designation Relevant w:;nll thickness Tensile strength?
Tablol deer i | Mableay M k U -
o o . mm mandatory values in
cekmeubugudeger | @i cast sample
hazirl.anmi stir Symbol e N . ﬂz‘a
.. . . EN-GJL-100 5.1100 5 40 100
Bu tabloya go rENGJI—._ 300. S I .rblr gri ENGILIZ0 = 1200 5 5 50 150
dokdemirir etti gydnkzidne |, 15(»)% ;gg ﬁg
¢cekmeabugummdd00 MPad e § e [enaizos 51300 25° 50 200
almaks a r (L10t-50mmetp ay 1.nd a) 50 100 180
100 200 160
o EN-GJL-250 51301 5° 50 250
Bu deger beel | zrail @ ar | 50 100 220
: . e 100 200 200
makinelerinde kul | anidd@hkievsizmn £ 1303 T £ 300
ar caleapradyalkais deger di 50 100 260
P ¢ prady ® S 100 200 240
EN-GJL-350 51303 10° 50 350
50 100 310
100 200 280

Kaynak: EN 1561:2011
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J) Diktas

Gri Dokme Demirlerde Mukavemet

Problemi

< GURIS

Table D.1 — Guidance values for tensile strength for test pieces machined from samples cut from a

Et p&yr mimO ol an I r -GALd k
300C st nif1 bir dokiudamd
mukavemet degeri 270 N
1561 ) parcadan al i1 nan
gobr e hazirl anmi stir.
Kal i1 nl 1k artti kca parc
cubukl arir ndan |1 stenen

casting
Material designation Relevant wall thickness Tensile strength®
t R,
anticipated values in casting
mm MPa
Symbol Number > < min.
2,5° 50 135
EN-GJL-150C 51200 50 100 120
100 200 110
25° 50 180
EN-GJL-200C 5.1300 50 100 160
100 200 145
5° 50 225
EN-GJL-250C 51301 50 100 200
100 200 185
10° 50 270
EN-GJL-300C 51302 50 100 245
100 200 220
10" 50 320
EN-GJL-350C 51303 50 100 290
100 200 260

Kaynak: EN 1561:2011

EN
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I Diktas () o1 PO
~ -\ Degeri Nasil Arttirihir?
YAY&LFalf A®SNRLGSTAT

AKar bon el emediisfirermkktar i ni
AManganez el ememnttitnirmrmikkt ar 1 ni
ABakir el ememtritniim amialkt ar 1 ni
AKal ay el ememtritrtiim amiakkt,ar 1 n |

AEt kin bir asilama ile mikroyap! da
engel olup, tamamen % 100 perlitik ve Ad tipig@flt u st ur ar a k ,
ASi vi metal banyosundaki azot el em
gazl i1 dokim hatal arar tgtoirrneryaekc.e k s
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? ) Doktas Azot Gazi Hatalan S GURIs
Azot el ementi si1vi metalde 200
yolu ile dretilmis parcal arda,
catlak goéridnidmld dokum hatalar
kal irnl i1 klar 1, macal I veya macga
nin azot i1 cerikleri de bu hat

o 4 www.doktas.com



l') Doktas [ Gazlarin Sivi Metal Icerisinde —
~ " \J  Goziiniirliigi
AD6kme Demirlerin od6zelliklerini bel
- Oksijen,
- Azot ve
-Hi drojen’dir.
Bu gazlar 1 ¢in Sitvi metalde bul unat
- Oksijen : % 0.06%01 (5100 ppm)
- Azot : % 0.00406015 (15150 ppm) ve

- Hidrojen : % 0.00008.00025 (0.2 . 5 ppm) ' tir.

e



D Doktas Ol Metal Icerisinde Gazlarin < GURis

w/ Cozunurligi

A Azot elementinin:

Dokme demirin cinsine ve ergitme metod:
degi sir.

Kanall i1 tip endlillpmm, yon ocaglilnda 75

Ar k ocakUHar0r mpdan dE@Qer | er i goral ar .

% 25 c¢eli k hurda 11 e c¢calitsan Dbir dokuml
% 80 c¢celi k hurda 11 e calisan Dbir dokudml
Kir esel grafi tl i dokme demirilendepimsar.
olan azot 1 ceri-§0 ppmtanaal iIs@inma siineir3.0

e



7. % Sivi Metal Igerisinde Gazlarin <> GURis

/ Coziiniirliigii

J) Diktas

Si1 Vv met al banyosund | i j:)“s we silisyur
(Si) elementlerinin s 7 'yosundaki
artislarina bagli ol e 7 !n laga
diuser ken, o { o

.‘:j-or:: Jg
Ni, Co, Cu, Sn,W ‘in Poso- N '
degisim ol mamakt a, € 0. 3§

o
Mo ve Mn el ementlerin , © @z Ot T s

. .. .. VA : . 2
¢cozundarl dgd ¢ok az de | s e
o 1 L C; . . . y
Ta, Cr, Nb ve V elen PR ey, Eekl'l & |16%’ Olf degl atmogfqr
: s gazinin  sivi
met al b E ny g sundaki Source: Dawson et al, 1965 maetg;?éakp ¢oziinirliigiine
arttirmakta LT alasim elementlerin etkisi (1).

e



7% Karbon ve Karbon Esdegerinin Azot < coris
Gazi Coziinurligiine Etkisi

i) Doktas

k e k2i Azotg a z eé(hwe GE G & a jolaak oy 2527 29 31 33 35 37 39 41 43 45 47
farlslee ak| &skélvasrtadl a - er i . "‘“‘"\
1300 "¢
- ° ' A I ESAN 175 T
‘ ¢ " cg I SC’tJ @yagrm. 1400 *C
,50 1300~¢
S 150
o 1{00 *C .
B JO02 1/
g L 94
é 27321
’ 2 Ahb
2372/
2192 F
50 k N A ) / \ (])’rr(
onstant: Si= 2%
25

20 22 24 26 28 30 32 34 36 38 40 42
Kohlenstoffgehalt in %

Bild 1: Theoretische Stickstoffioslichkeit flir verschiedene Gusseisenschmelzen, nach (7]

o 4 www.doktas.com
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.3 Azotun Farkh Et Kalinliklarinda Gri Dokme <~ Giris
-/ Demirlerin Mukavemete Olan Etkisi

A
=
%
v
£y

) Doktas

Lugfostghait in N/ mn Jugfestighost 0 N/ Jigfostigtort n N/ mm
| ' \
L
35” ' R ) v - .‘50 b ja‘ \
Artn
’ .
300 i’ o B ¢ 0| AN M| M.
‘ L . L) N
0 % 20 | - M| WL !
' 0 ¢ 0
, g
200 | 0\ g , 150 | i A
| [}
150 o || 1% ' . 100 .
v ¥ 10 1% w 0 0 %0 00 1% 00 b 0 9 0 " 0 T
NGO 1 o N Gont 1 ppom N (ehalt in pom
AU LA L oS00 B8N0 o850l
(il 12 Qughostighait in Abhdnglgheit vom StickstoMghalt fur GIL, Wanddicks 10 mm B4 13 Tughestigheit in Abhdngigheit vom Sticketofgehalt fur GIL Wanddicke 30 mm B0 Jughestighedt in Abhangighedt vom StickstoMpehalt fur GIL, Wanddicke 60 mm

ke k3ild0mm,30mmve60mmetp ay | aazétged a énmmekanik® z e | | etkderi.e r e

o 4 www.doktas.com
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1+ 4 Azotun Gri Dokme Demirin Yorulma Dayanimi <’ GUR
/) Uzerine Etkisi

K e k4. Azot elementinin grid °© k ndemirin
yorulma mukavemetine etkisi.

Spannungsamplitude in N/mm*

160 | & N e

120

105 \.\. \ Nz 110 2o o 02 M sy
95 \ \

85

Umlaurbiegefestigkeit:

75 |_@ Normalprobe
® Durchlaufar

® Durchiaufer, nachbelastet, gebrochen

65

N = 38 ppm; o~ 66 N/mnv

55 LR RAL) L) LA RALS L) LA EAL Ll LA AL

10 100 1000 10 000
Lastwechse! - 1000

Bild 18: Wohlerkurve (Umlaufbiege-Wechselbelastung) fir GJL (S-Wert = 0,91)
mit 38 und 119 ppm N

o 4 www.doktas.com
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7 %) Azotun Gri D6kme Demirde <> GURIs

k e k@. Bir gri d °© k ndemir silindir 400
kaf asaouwhar tiepar - aneén 300
mukavemetinin dej i KgMmsher en &3&)
diyagram(6).
2 30 }
360
350
0 +
330
320
310
00
0,0068 0,0108 00112 00120
N7

Fig.2
o 4 www.doktas.com



7 % Azot Kaynagi Olarak Kullanilan <> GURis

3
3 Ve B

/ Kullanilan Hammaddeler

Tablo 1. Ferro Manganez Affine Kimvasal Analizi:

Mn, % C.% P.% S,% Si% N,%
75.61 0.056 0.0051 0.027 0.45 5.50

Bovutlari: 10-30 mm (% 90 Min_ )

Tablo 2. Ferro Silis Affine Kimvasal Analizi:

S1 N Fe Al C
50.16 31.39 16.85 1.48 0.12

Boyutlari: 3-30 mm. (% S0 Min.)

e



<> GURIS
D Doktas Deney Sonuglari
Tabl o 3. Lamel Grafi tl:i D°kme Demirlerde Azot Konsan
deji kimler (Elementler; Ajérl éek-a % -ekme mukaveme

Deney |C Si Mn P S Cr Cu Sn Ti Al N2 Cekme | Cekme

No Muk. 1 | Muk. 2

1 315 2072 0888 [0.032 |0093 |0.277 |0582 |0.107 |0.021 |0.004 |0.0058 |267.2 |269.8

) 3.17 1959 0888 [0.025 |0113 (0287 [0.608 [0.095 [0022 |0.0003 |0.0055 |2563 |258.1

3 3.15 2053 0924 (0.032 |0.075 0263 |0.61 0.093 [0.020 |[0.003 [0.0052 |264 262

4 315 2085 10919 [0.035 0074 [0.266 |0.605 |0.095 |0.020 |0.003 |0.0047 |257 254

5 3.10 1.968 |0934 |0.029 |0.078 |0.26 0571 0.098 |0.019 |0.004 |0.0063 |291.1 |279.6

6 3.14 2.012 10969 |0.03 0082 0281 (0591 (0102 [0.016 |[0.004 |[0.0069 | 2748 |273.2

1 312 2006 0946 [0.031 |0095 (0291 (0602 |0.112 |0.017 |0.004 |0.0068 |272.5 |271.3

b) 3.13 1924 10921 0.029 0078 0268 |[0.616 |0.105 [0.017 |0.005 [0.0062 |270.8 |272.3

9 3.12 2017 10966 [0.035 |[0074 |0319 |0.644 |0.102 |0.019 |0.004 |0.0052 |26L5 | 260.8

10 3.13 1951 10920 [0.029 [0081 (025 0617 (0100 |0.017 |0.004 |0.0061 |264.6 |257.6

e




r) Dolkctas ClwY[L !%h¢ 59D9wW[ 9wWTh9 Dmw9 49%aGURI$ Y
L - \ f 1ves

\//59DT TaT

Tabl o 5. Gr i dokme demirl e

r d gltme ocagirndan i1tib
cekme cubugunda mukavemet de ne ol an et ki si

e
ge

o%C | %si |%mn! %P | %s | %cr | %cu | %sn | %Ti %N Ocak/Pota katki| Kopma Muk

Miktarlar (MPa)
Tutma ocagl -Affine Mn ilavesiz 311|189 | 05 [0025| 0.07 | 0.29 | 0.59 | 0.1 |0.019| 0.0016 284.93
Tutma ocagl -Affine Mn ilaveli 312 | 1.89 | 0.92 | 0.026 | 0.075| 0.29 | 0.58 | 0.098 | 0.018| 0.0064 |70kgAffineMn| 309.03

Tutma ocagindan hatta alinan 1. potq 3.1 | 1.93 | 0.93 | 0.025| 0.076| 0.29 | 0.58 | 0.096 | 0.019| 0.0061 1kg pota asisi 321.74

Potaya 3 kg FeMn affine ilaveli 309 | 193 | 1.09 | 0.027 | 0.074| 0.29 | 0.58 | 0.098 | 0.018| 0.0071 1kg pota asisi 324.76

Potaya 6 kg FeMn affine ilaveli 308 | 191 | 1.26 |0.026]| 0076 0.29 | 0.58 | 0.09 | 0.018( 0.0083 1 kg pota asis 337.89

e
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Seri dretim sartlarinda
ilavesizas1 |l 1) ayri1 dokim ¢
mi Kroyapi! s

Direkt ocaktan al
cekme ¢cubugu numun

Potaya 6 kg Ferromang
ayri1 dokim cekme cubu

4 www.doktas.com
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< GURIS

Deney Sonuclari

Tabl o 4. K¢r esel Grafitli D°kme Demirlere Ferro Mang:ze

N/ mm2 (= Mpa) ve uzama dejerleri, % o6dir).

Deney |C Si Mn P S Cr Cu Mg Sn Ti N Akma | Kopma | Uzama
No Muk. | Muk.
1 Normal | 3.63 237 |034 0033 [001 |0.051 [0.038 |0.058 |0.022 |0.016 |0.0081 |374.18 | 619.46 | 6.65
1Azotlu (363 |237 1036 0037 (001 [0.051 [0.039 (006 |[0.023 |0.016 |0.0091 | 388.69 | 676.96 |8.3

2 Nomal| 3.66 |2.1 032 0021 [0.01 [005 (008 |[0.045 |0.022 |0.017 | 0.0065 | 310.89 | 520.49 | 12.78
2Azotly (367 1208 |035 0022 |0.008 [0.051 [0.07 |0.043 |0.022 |0.017 |0.0093 | 318.67 | 549.59 | 12.86
3Nomal|3.74 1240 |040 |0.025 |0.007 [0.057 [0.103 |0.049 |0.034 |0.022 |0.0041 |369.7 |611.1 |5.28
3Azotlu (370 1237 |043 0027 |0.007 [0.061 |0.091 |0.046 | 0.033 |0.019 |0.0034 | 380 652 6.14
4 Nomal | 348 1237 [0.661 [0.02 |0.008 |0.046 |[0.065 |[0.053 |0.058 |0.024 | 0.0047 | 393.15 | 663.03 | 5.02
4Azotlu [3.50 1238 [0.672 |0.019 |0.009 |0.052 [0.064 |0.049 |0.057 |0.024 | 0.0057 | 401.54 | 690.8 |5.59
SNomal| 370 1213 [034 0025 |0.011 [0.047 (007 |0.048 |0.017 |0.021 |0.0027 |353.3 |597.13 | 10.88
SAzotlu [3.64 1232 (040 |0.028 |0.013 |0.047 [0.069 |0.048 |0.017 |0.021 | 0.0055 | 366.93 | 614.68 | 12.78

e



< GURIS

Genel Sonuclar

AAzot tasityicit ferro alasimlarin , azot
veri | mes.i parcal arda azot gazi kaynakl i
AParcanin ki myasal Kompozi syonundaki aza
gostermel 1 dir.

AAzot konsantrasyonunu®@LHher agrsianmhdkme | dea
gerceklestirmek 1 ¢cin gerekl i dir. Bunun
Kull anmak dretim hizini etkilemeyecekt:
AKiUresel grafitl i dokme demirl erde s1 vi
akma mukavemetini ve uzama degeri ni art
AKiiresel grafitli doékme demirlerde azot
Uzerine calirsmal ar devam et mektedir

e
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