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Cil prace

o Cilem prdace je posouzeni vhodnosti zaformovani odlitku
a jeho napojeni na vitokovou soustavu s ohledem no
rezim plnéni tvarové dutiny formy a zachytdvani plynu v
objemu odlitku béhem plnici faze liciho cyklu.



Teorie

o Technologie liti kov0 pod tlakem

o

Stroje pro flakové liti
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Parametry tlakoveého lifi

o

Forma pro tlakoveé lifi
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Konstrukce viokového systému
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Navrh vtokovych
soustav

o Varianta A

o Varianta B
o Varianta C




rychlost ve viokovem zaferu {m/'s)
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Vypocet rozméru
viokoveé soustavy

1) Cas plnéni dutiny = 0,072 s

?2) Rychlost proudéni kapaliny = 79,08
m/s =) 34m/s



Rozmery
viokové
soustavy

Parametry vtokové soustavy

Parametr

Plocha prirezu / Sk

Vyska / CT

Sitka / CB

Sklon uhlu

Plocha vtokového zdrezu /
Délka vtokového zdrezu / a
Vyska vtokového zdrezu / b
Plocha prirezu/ Sy,

Wsika / CT:

Sitka / CB:

Varianta A
369,72 mm
14,6 mm
29,2 mm
75°
205,4 mm
130,1 mm
1,58 mm

X

X

Varianta B
369,72 mm
14,6 mm
29,2 mm
75°
205,4 mm
130,1 mm
1,58 mm

X

X

Varianta C
369,72 mm
14,6 mm
29,2 mm
75°
205,4 mm
2x6505 mm
1,58 mm

406,7 mm

15,3 mm

30,6 mm



Vyhodnoceni simulace

Temperature Temperatune Temperature
" = E"
Emply Empty Empty
650.0 65010 G500
639.3 £39.3 6393
628.6 B28.6 G286
617.9 617.49 617.9
607.1 6071 607.1
5964 5564 G064
585.7 585.7 5857
5750 575.0 5750
564.3 5&4.3 554.3
5536 5536 5536
542.9 5429 5429
F 532.1 532.1 532.1
—
N i
= - 1 521.4 521.4 5214
r
' 510.7 l4 510.7 510.7
/ ¢ 5000 ,_1’ S 5000 5000
o~ 1=
.
. o . =
w03 wild
Cycle 4, Filling, Temperature Cycle 4, Filing, Temperature Cyche 4, Filling, Temperature
1.196s, 31.00 % 11975, 31.01 % 1.19%9%, 31.01 %
Plunger position: 249.87 mm Plunger position; 250,05 mm Plunger position: 250,22 mm
¥-Ray: on G ¥-Ray: on G ¥-Ray: on L G T r

Obrazek 20: Pocatek A Obrazek 19: Pocatek B Obrazek 18: Pocatek C
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Zycle 4, Filling, Temperature
1.204s, 45.00 %

Ylunger position: 270.78 mm
(-Ray: on

|emperature
C

'—| Empty

650.0
639.3
628.6

617.9

607.1
596.4
585.7
575.0
564.3
553.6
542.9
532.1
5214
510.7

500.0

Temperature
c

Empty

650.0
639.2
628.6
617.9

585.7
575.0
564.3
553.6

542.9

532.1
5214

510.7

500.0

Z

| -

Cycle 4, Filling, Temperature
1.205s, 49.01 %

Plunger position: 270.94 mm
X-Rav:on

v02

Cycle 4, Filling, Temperature
1.207s, 50.01 %

Plunger position: 272.23 mm

¥Y.Baw nn

Obrazek 31: Varianta A (vlevo), B (uprostfed) a C (vpravo)

Temperature
*c

’_ Empty

650.0
E639.3
628.6

617.9

607.1
596.4
585.7
575.0
564.3
553.6
542.9
532.1
5214
510.7
500.0

[4
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Temperature
Empty
’44". \ j | 650.0
ﬁ L. . £39.3
b ¥ ‘ 628.6
\ wicl B
/ \ 617.9%

596.4
']

585.7
R /# g
. 575.0
564.3
553.6
542.9
532.1
214

510.7

500.0

* gy

w3
Cycle 4. Filling. Temperature
1.214s, 71.01 %

Plunger position: 296.34 mm

607.1 3
I

X-Ray: on

IeEmperature

Emply

vo4
Cycle 4, Filling, Temperature
1.215s, 71.01 %

Plunger position: 296.46 mm
X-Ray: on

w2
Cycle 4, Filling, Temperature
1.217s, 71.00 %

Plunger position: 296.56 mm
X-Ray: on

Obrazek 34: Varianta A (vlevo), B (uprostied) a C (vpravo)

Temperature
*C

Empty

} 650.0
639.3

628.6

-

607.1
:
596.4

k

585.7

4
575.0
564.3
553.6
542.9
532.1
521.4
510.7

500.0

L
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Cycle 4, Filling, Temperature
1.221s, B7.00%

Plunger position: 314.92 mm
X-Ray: on

Temperature
*C

|_ Empty

650.0
639.3
6186
617.9

607.1

596.4

S85.7

575.0

564.3

553.6

2429

5321
5214
510.7

500.0
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w4

Cycle 4, Filling, Temperature
1.2225,87.01 %

Plunger position: 315.02 mm
X-Ray: on

Temperature
C

Empty

650.0
639.3
62B.5
617.9

607.1

596.4

575.0
564.3

553.6

532.1
521.4
210.7

500.0

z
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w2

Cycle 4, Filling, Temperature
1.2245, 87.01%

Plunger position: 315.10mm
X-Ray: on

Temperature
C

Empty

650.0
639.3
628.6
617.9

607.1

596.4
SB5.7
575.0
564.3
553.6
5429
5321
5214
510.7

500.0

-

Obrazek 37: Varianta A (vlevo), B (uprostied) a C (vpravo)



Temperature

Temperature
“C

w03
Cycle 4, Filling. Temperature
1.2265, 98.00 %

Plunger position: 327.69 mm
X-Ray: on

w04

Cycle 4, Filling, Temperature
1.227s, 98.00 %

Plunger position: 327.79 mm
X-Ray: on

w02

Cycle 4, Filling. Temperature
1.229s, 98.00 %

Plunger position: 327.85 mm
X-Ray: on

Obrazek 39: Varianta A (vlevo), B (uprostied) a C (vpravo)

Temperature

C

Empty

542.9
532.1
5214
510.7

500.0



/achyceni plynu v odlitcich

Varianta Varianta Varianta
A (%) B (%) C (%

.Iadro 1
Jadro 2
Jadro 3
Jadro 4

Prumér za

jadry

0,04
0
0,02
0
0,001
0,015

Horni ¢ast

0,082
0
0,005
0
0,026
0.02175

0.003
0,006

1,292
0,00225

b aid

Obrazek 40: Zachyceni plynu u varianty A (vlevo), B (uprostied) a C (vpravo)

Intensification
Air Entrapment
%

Empty
100.0
92.9
85.7
786
714

l 64.3
57.1
50.0
4.9
35.7
8.6
214
143

74
0.0

rd

L

MAGMJ



Air Entri

Navrhovanao
opaftreni

o Odvzdusnéni vrsku variant A a B

o Zaobleni vtokoveého zdrezu varianty C




Dosazene vysledky a prinos prace

o Varianta B nejvhodnéjsi na zdkladé vysledkd
o Tepelnd homogenita
o Nejmensi porovitost
o Neplynulejsi plnéni
o Nejméné turbulenci
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Dotazy

Jaky je rozdil mezi podeutektickou / eutektickou /
nadeutektickou slitinou — vhodnost pouziti pro dany
odlitek.

o Podeutektickeé (4,5 az 10 %)

o Obsahuji dendrity tuhého roztoku a(Al) a eutektikum
o Mensi zabihavost
o Jednodusi mechanicky nenamdhané soucdasti

o Eutektické (10 az 13 %)

o Cistd eutekticky struktura
o Tenkosténné tvaroveé slozité odlitky
o Vhodné pro tlakové liti

o Nadeutektické (14-17 %)

o Eutektikum a hrubé krystaly kiemiku
o Jsou kfehké
o Mald tepelnd roztaznost
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