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Effect of Evacuation Variables on Pressure Change in the Die Cavity
Ki-Young Kim
Abstract

There are two types of vacuum die casting, one is known as the chill block method, and the other is the valve block method.
Efficiency of the valve block method is better than the chill block method. However purchasing and maintaining cost of the
former one is very high, the latter method is popular in many small and medium die casting shops. Simple evacuation system
using chill vent was prepared to investigate the effect of the air pressure, hose length and chill vent type on the pressure change
in die cavity in this study. The rate of evacuation was influenced by the evacuation method, chill vent condition and hose
length. Evacuation time became longer and vacuum level lower when evacuating cavity via chill vent. It took a longer time to

evacuate the cavity when a longer hose was used. Vacuum level in the cavity also decreased with increase in hose length.
(Received April 3, 2000)
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- cavi > S
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14
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14
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chill vent area, mm? 0,8.3,16.7,25.0 e
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Fig. 1. Schematics of experiment
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Fig. 3. Relation between air pressure and the pressure re-
duced in test chamber evacuating it with ejector under
conditions of test chamber (chamber) volume: 500cm’,
chill vent: fully open, hose length: Im.

&2 skt

O3 4= ANEE R3] 2 7359 AR3 7
9] F5F7 7)ol e RIES Jepd Aol
T F7)el uE Ask=e] W3l A9 gled,
+719] ko] 392kPa(4kg/em?)d Wi FAA}o]ol
Zko|7}F Sl2rt, 147 kPa(l.5 kg/em*)d wE zlol7h H
2 sd. 2y RS AR F3EE =27 F
7kshd ZolA=d), §719) sFEe] 392 kPa(4 kg/cm?)
o o, ZIFAQAIZRE 1.72~29% AEER Wiy
oh, w3l AWES AM3ShE 7jtEs)t FR4sloied],
ol = AAMIEY) 252 2EEkEoe] QlojA], 3N
o] Aol Ql7] wiFel 34t Hog Mo|H, AA|
A Aol wiZ|AIZRE AA sl E AR F71EHA]
A3 A S FAIEAE

A$¢FA C, DY 3~
Zolo] o2 7RRkee] W32 $27o)7} ZHoiX|d A
HEE A3k &2 A5 AYEIT 9F 101kPa
(760 torr) 22 Holo| o3 W37} gle] YAIs} o,
A EE 73t 79 ZRESE7) 63.9 kPa(480 torr)el]
4] 55.9 kPa(420 torn = 347 e)7) AojA4E 7343}
I Qleh BRI 7R F S BT 3707} ZejA
$8 F718la s, AMIES FA3kR] o4 T
= 17ZAA 3622 F7IRIAL, ANES ARt 7

120
—A—no chill vent : 382 kPa
100 |- —w— chill vent : 392 kPa
© A—A A A—A A
%
- 80 |
D
S v v
I
8 60 L v v L 4 v
| Y-
o
a 40 | —m—no chill vent : 147.2 kPa
8 —©— chill vent : 147.2 kPa
| Y-
o = n | [ ] L] n
20 eo—@ © o—® ®
0 ] 1 ] i I 1 | 1 1
100 200 300 400 500

Test chamber volume, cm3

Fig. 4. Change of the pressure reduced in test chamber with
test chamber volume evacuating it with ejector under
conditions of chill vent: fully open, hose length: 1m.



- 184- Selian) 29 27k Uje] Zkwel HlAE A Wee] 9% - 707]9
120 12 120
100} ®=—8—8—8F—&—8—8—0—8—8 10 100 | a—=un ] s—a a
©
Q —m— no chill vent 8 &
80 |- —e—- chill % -8 % .
5 chill vent o070 e = 80
8 |« — E 3 |
3 —— ——— = o
60 [- B—0=R—=0"¢_-_ 46 ®
g o—0" o0 5 5 60 :‘ : : .ﬁ—: v
o —o— no chill vent ® o v
3 40t —o—chilvent | —» 4 3 o
o— U 40 |-
8 oo { @ 2 —m— hose length 1m : no chill vent
Q | D,—fD"""D 42 () —@— hose length 1m : chill vent
o~ b ,
o 2} —a&— hose length 10m : no chill vent
—w— hose length 10m : chill vent
0 1 } 1 f 1 | L 1 1 | 0
0 2 4 6 8 10 0 1 ] 1 | 1 | 1 1 1 |
Hose length, m 0 100 200 300 400 500
Fig. 5. Relation between hose length and the pressure re- Test chamber volume, cm3
duced in test chamber evacuating it with vacuum , : .
£ Fig. 6. Change of the pressure reduced in test chamber with

pump under conditions of test chamber volume:
500cm’, chill vent: fully open.

S 53%A] 7822 UYL AWEE AHH3t
73l ARFAS Az o] FURE ol st Fel
At AWE YR {fEx §¥ 153 WA
37] $ld =S 7R3 A3 XB] ZelA vhEed
A Qled, wWrlEle At E rRIRAE |53 37
2] 37171 ¥reE oA AWlEe] ¥ue) FF,
AAR] $Ale] deufm R wi7|&ET} Fhaste] Al
EE Al8slg wi7|A]3de] Fvshes AR Rl

a9 62 ZMIEE 7] o> 73l At
0] 837 274 WE AUEE vepd AHeoln.
B8F7F 7l whE ZAjtEe] #sh= A glo,
EGAE 2.42(100 e 7.8%(500 cm®)E 7}
it AHES R3] o 7= 32A ol nf
At=e] w3} glovt, ANMEE AR{3t A5
F27ol7) S v 7RI} oF 6.7 kPa(50 torr) A
= A vepts glek

ZHHE AR Al uli7)|A[ 7] HoHS 3F opE}
AIEE HolF=d|, 327 ool ulepr] ZIQEert ul
7|A|Zke] z}o]lF Holx o]fit= ol Zo] Az,

AA 2 wj7)Eejot sl= - 7 AH 100
~500cc + 34 W AAoE o} AL o] &3l ul
7148 A17H 1218 Akl 2 F29) 2

=

—

L.

At=23tlog (P,/ P,)

At - o] P,— P,E =3 AlZH(sec)
t : AAV/S), V871 A m),

(34)

test chamber volume evacuating it with vacuum pump
under conditions of chill vent: fully open, hose length:
Im and 10m.

S : ¥i714 = (m’/sec)

B 3x0) A o] FFFZE A X el vl
o4 4= sEd, w7 ] FUlslER wl7)A]
ANES AR A3E wol

AAEX| 9} SAX]71 ] dRsp, AMES AR
3t 9ol AR H} wi7] A 7ke] A3 gl A
S oF 4~ Q). o) AMES) FH4-2 283HE o] gle]
A, MY 9] og8F d o2 Heloh At
=% HolAl o= wiZ|AA 500 e =7HA = w7
ol v|X= AME ™, A TN F
Aol efgke] Hon} w7|H|F o] o= Ax AA|H F
Ao ofgke] AAAM kTt "elx| = Aoz A7
o} & olEg A9 o3k HAEAME= AP
B 7t glot, wiz|AARle) T8I} dEE B
Ao FAFo] o] PAXE HoAMH EE 7
A3l Ao Belt}.

.

At

e

3.3 T3E=2} TUBHERIIE £ EF

a3 7L AFHE= vl ZFur)sle
AAL71E E3ld w718t F-EA E, F)® 3270
o]l whZ =] W3R, 3 27ol7) AR AME
£ 733HA o2 - A=) oF 101 kPa(760 torr)
22 Zolo mrd Wiz} ¢lo] YA, AWIE
£ 7373 A= AjEET)E oF 76.6 kPa(575 torrpel| A

o -
T2 AF



FX A2049 A3Z (2000. 6) Ll ot Sl - 185 -
Table 2. Calculated and measured evacuation time with hose length
Hose . - Evacuation Time
Hose (Hose Inner + Chamber) Evacuation Time Measured**
Length Inner Volume* Calculated sec
Volume 3 ,
- cm’ o . Without Chill Vent With
Chill Vent
1 78 578 1.60 1.7 53
2 157 657 1.81 2.0 5.5
3 235 735 2.03 2.3 6
4 314 814 2.25 2.5 6.1
5 392 892 2.46 2.7 6.2
6 471 971 2.68 2.8 6.2
7 550 1050 2.90 29 6.3
8 628 1128 3.11 3 6.9
9 706 1206 3.33 34 7.5
10 785 1285 3.55 3.6 7.8
*chamber volume : 500 cm?
“evacuation by only vacuum pump : evacuation rate 100 //min
P, 1 atm(~100 kPa), P,: 1 kPa
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Fig. 7. Relation between hose length and the pressure reduced Test chamber volume, cm?3
in test chamber evacuating it with vacuum pump with . : :
tank under conditions of test chamber volume: 500cm’. Fig. 8. Change of the pressure reduced in te§t ch.amber with
chill vent: fully open. test cha1:nber volume evale}atlng it \,mth vacuum
pump with tank under conditions of chill vent: fully
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