\EREDICKCE VZNIKU VAD TYPU
PRIPECENIN A HLUBOKYCH
2\ ZAPECENIN

A\

Ing. Ladislav Tomek, Ing. Vojtéch Kosour

M2332-00 Slévdarenska technologie

PFM - Formovaci materidly a ekologie
HGS - Technologie slévani I.

\_










o
u

ych odlitk

v

<
Q
Q
Q
Q.
|

Ve

Obr. Priklady p







3
o
<
<
\Y)
O
Q
Q.
O
N




Kritickd teplota - ~10%
frakce solidu oceli
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Obr. Metodika predikce vzniku zapecenin
zaloZzena na kalkulaci ¢asu, kdy teplota formy
(na povrchu) v daném misté prekroci kritickou

teplotu -metodika pouzitd autory C.
Beckermann, B.E. Brooks, V. L. Richards
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Penetration Time

Kritickd teplota = ~40%
frakce solidu oceli

Penetration Time

Obr. Metodika predikce
vzniku hlubokych zapecenin
zaloZend na kalkulaci ¢asu,
kdy teplota formy (nejen na

povrchu) v daném misté
prekroci kritickou teplotu -
metodika pouZzitd autory C.
Beckermann, B.E. Brooks, V.

L. Richards
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Obr. Schematicke
zndzornéni rozdilu v
predikci vzniku
pripecenin

a hlubokych zapecenin
na rozhranni forma-kov
(rozdily zplsobené
odlisnym teplotnim
gradientem formy) -
C. Beckermann,

B.E. Brooks,

V. L. Richards




Zkugebni odlitek

Fig. Modifikovany zkusebni odlitek pouzity
autory C. Beckermann, B.E. Brooks, V. L.
Richards




Obr. Model V-Bloku z
programu SolidWorks
software
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Thermal conductivity - A
silica mixture
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Chromitova formovaci smés

Thermal conductivity - A
chromite mixture
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Olivinové ostrivo

Thermal conductivity - A
olivine mixture
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Teplota | Tepelna vodivost Objemova Mérné teplo
[°C] [W/m.K] hmotnost[kg/m°] [T/Kg.K]

100 0,520 1400 953
500 0,452 1400 1117
1000 0,830 1400 1321
23 0,500 2800 540
Chromitovd 200 0,660 2800 700
formovaci smés 600 0,990 2800 870
1000 1220 2800 950
25 0,720 1830 660
200 0,730 1830 850
400 0,740 1830 990
600 0,750 1830 1070
800 0,750 1830 1130
1000 0,760 1830 1180

Forma

Kremennd

formovaci smeés

Olivinovd forma*

Termo-fyzikdlni data pouzitd v prubéhu simulaci
L




Pouzité materidly odlitku
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Cnmpusitinnﬁ' Thermal \ Fluid \ Comments \

Material Mame: [Steel_l_nw_Carhon

Llzer: ESI Diate: 05111/04

Conductivity |, Density| Specific Heat | Enthalpyt Fraction Snlid\ Latent Heat | Linuidus-Solidus | Exothermic |

Nizko-uhlikova ocel

Eraze Tahkle ‘ Erasze Line | Import | Export
Temperature © 2 — Fraction-Salid
= 1.000000&+000
2 | 1.511000e+003 9.848820e-001
3 | 1.4813000e+003 9 FRT360e-001
4 | 1.A815000e+003 9 4527 40e-001
5 | 1.517000e+003 9.195140e-001
6 | 1.519000e+003 8.880410e-001
7 | 1.521000e+003 2.487600e-001
2 | 1.523000e+003 7.8984290e-001
4 | 1.525000e+003 7.317940e-001
jm 1.527000e+003 F.39851 0e-001

T, ~ 1533°C
T, ~ 1509°C

1.0

0.94

0.8+

0.74

0.6+

0.59

0.4+

0.39

0.24

0.1

0o

1500 15

T T T T T T T T
04 1408 15912 15916 1520 1524 1528 1532 1536 144




Material Name:[SteeI_High_Carbnn Llzer ESI Date: 0&811004

Cnmpositionll' Therrmal \ Fluid \'n\ Comments \

Cunductivih,r\ Densih,r\ Specific Heat\ Enthalp\,fl'\ Fraction SD”d\ Latent Heat\ Liguidus-Solidus \ E}{nthermic\

Ocel s vyss§im obsahem

V4 _
uhliku ’ I
1.0 23
Erase Tahle | EraseLine | Import | Export 0.9
Temperature © — Fraction-Solid 0.5
i|1_ 1. 1.0000002+000
2 | 1.303000e+003 3.840000e-001 0.7
3 | 1.311000e+003 9.550000e-007
4 | 1.319000e+003 4. 250000e-001 0.6
5 | 1.329000e+003 8.850000e-007 ’
f | 1.339000e+003 8.420000:-001
7 | 1.255000e+003 7.6600002-001 0.5
5 | 1.369000e+003 f.880000e-001
9 | 1.387000e+003 5.740000e-001 0.4+
= 10| 1.4030008+003 4 480000&-001
I 0.3
0.2

T, ~ 1440°C
T, ~1297°C .

. T T T T T T T ¥ T
1200 1230 1260 1290 1320 1350 1380 1410 1440 1470 150




i;;;\/ysl: dky simulaci

dukce vzniku Krivky z predikce vzniku
hlubokych zapeceni
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Chromitova formovaci smés- nizkouhlikova ocel
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Olivinovd forma- nizkouhlikovd ocel
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Kremennd formovaci smés- nizkouhlikova ocel
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Critical temperature
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Temperature [°C]

Penetrace do
hloubky 2-4mm
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OIIVIHOVG forma- nizkouhlikova ocel
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Lici teplota
1490°C

Konec

Kriticky ¢as
124-1025s
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Pripadova studie

. » Material odlitku:
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e Forma:
« Jadro:
e Lici teplota:

e Likvidus:
 Solidus:
* Kriticka teplota:

e Lici hmotnost:




Izolace a vtokovy systém

Jddra a ndlitek




Pridani chromitovych prstenci vyresilo v ptivodni
technologii vyskytujici se pripeceniny

Burn-on (s)

Empty

9960
9267
8555
7842
7129
6417
5704
4931







Penetrace (s)

- Porovnani
o predikované
a
pozorované
penetrace

(hluboké zapeceniny)
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