22832 A 34 A 135(1983, 3) —13—

TEHEHTIRISERTY

Am 3C

ULEHHTGTTIITHT

bz ulwad EWel MipAelol B B

M ER . &€ T FE

i

| —

A Study on the Feeding Distance of Aluminium Alloy Casting

Woon Jae JUNG* Dong Ok KIM**

Abstract

In order to determine the feeding distance of aluminiun alloys (Alsi7Mg and AiCu4Ti) bar castings in the
sand mold, the distance of the sound castings has been observed by radiograph for various risers, melt treatment,
and casting design.

Variation of porosity and hardness with the distance from the riser were also measured in order to determine
the casting soundness.

The results obained were as follows;

1) The modulus of riser should be 1.4 times of the casting’s

2) The maximum distance which can be made sound is greatly dependent on chemical composition and ingate
location, and follows the rules given by the formula;

a) When the melt flows into the casting first, and the riser afterward,

D = 37.7 /T for AlSi7Mg

D = 31.2 /T for pure aluminium

D> 54.8 §T for AlCu4Ti
 Where T = casting thickness in mm

Of this maximum distance, aay/ T for AlSi7Mg and 7.5 4/T for pure aluminium is made sound by the chilling
effect of the casting edge.

b) When the melt flows into the casting passing through the riser, 30X30X600mm bars can be made sound
in all cases
3) Percentage of porosity is higer in AiCu4Ti than AlSi7Mg. And it is increased gradually by moving closer to

the riser in case of 30X30X300mm bars, but for the 30X30X600mm bars it is increased gradually by moving
closer to the center of bars.

4) Hardness variation is similar to the tendency of porosity.
And it decreased gradually wi th approching to the center in case of 30x30x600mm bars

whebdl aiEe] A 9lstel s Wl wtel A

L.F @ A5 WHe] =27 3 $AE Agsiedok ek
Fol 7ht £3) dehbs #9259 sht 3 e Bl 2% el RER LAt K
3 RBEEA TR o’ MoksbkE o) o < ¥AE 4+ YEE TI B sgeekS T
A7k fAlshn gheleb sz 3l Wekm AU 4
* EBEHBEA SWRNE WER _ 5o A= g L£57¢77t 3 WIS 7RI 8
* % WERRHAE SRS 5R AR S Sle® Hol glm o] wh AMEERIALZ A



oo 5ad P BEAN WY HR—MBER - 2XRE

Fe] T HA BEAEAA 2H9E ¢ U= 9
25 =gl

ol gt MY 27 U BEAY A dHstd g
AL dx Pellini%l’z)d] o5l A& A o 7
Belx glont, dFrEALd o4 olEg BH
7F A9 g

& BRAAE 4575645 B4 B5Hhaesed
AlSi7Mg (KS AC4C, ASTM A356 )3 AlCu4Ti
(KS AC1A &%, ASTM A204 )2 =3l o] So] &
HEHE weld WEERe] Bl 2t ARBREA
Hs X-# B#& 2 porosity £ £45 3o 7
Hato] o] 24 EEHRY ELXEHRE #4tsluxt 3§t
%t

2. ARAE

BHENS BHY LBESMK, BEER &
ABRE, 88 Fo st wWadt + =, & KB
AT ARE 720C, R CO,H 02 oA 5A
st (EEEG L ST =Y/ Fol A A BE
(Wall Solidification )©] 7 3Fo] 414} AlSi7Mg 5}
AL EH 7L Yol ERMEGFEEE ( pasty soli-
dification ) &) 7Z3Fo] A§AICU4TI < w3ldcl =
it A3 REERBERS Ao 5] A w49
FuE (99.7 % Al o} 4 ) & wla AFshglvh

BHEET AlSITMg ol AE @ 7ts, @ 2rkras)
d=tul A st @ wrtao) Mgy, @y gegozd
35t AlCu4Tiol A Qerts, @ g7t29) g
Al Al s, @ gl-ges Watsig o

2-1. 9% ]

BREIEANA 16 S dEE 483l =5
FulE e BAS T B#EAY F AISi27 %, =L
AlCu30 % #&5&S H7Istd A42S 2454

flux 2 dross 5 A A3t BEEEZL 720 Col ©]
2m Ti-B R NAHMLEES BEEESY 0.4%1H
Asie WML B st olo]4 C,Cle R FirtA
WS BHEESY 0.5% HA BAsxEE 519
c}, ‘
Bi7t&% Mg & SFvafd #4 #HASty A1Si7
Mg o] 4L Na%e] flux 2 sR@mEsrs o Shepm
7 720°Co 235 dross -3 A AF I 4 £34
shgi .

o) w shawpir Y37 st Figl s 2o B
T gEEiz 4 Y Photo 19l S mpSoe

e
(-
® _
@ e

@ VACUUM PUMP @ VACUUM CHAMBER
@ VALVE ® SAMPLE CHAMBER
@ PRESSURE GAUGE ® SAMPLE CUP

Fig 1. Schematic diagram of reduced pressure
test apparaius.

Photo 1. Test casting to measure gas content
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Photo 2. Feeding distance test castings
A ; 20X 20X 300mm
A'; 330X 30X300mm
B ; 40X40 X 300mm
C ; 30X30X600mm
D ; 40X40X300mm

I/2 of thickness
B,
/ 1/72 of

thickness
Fig 2. Specimen locations for density
measurements and hardness tests
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E “[ | % of thickness; 2 mm I I % of thicki :ss; 3mm Table 1. E]:;;zzi:ifonri::rs;i(zzeagcltchemica1
‘é: _ 52 L - 2 | sample A + A'
2y Section 20 X 20 mn
,.//— > / g 3 alloy riser sizle result
S 0 X
, ¢ | S 1 X
/ o /—/’E’_}_’_— S 2 O
N J— S 3 O
g . — ¢ C : X
C 1 X
- Az C 2 0
0 60 200 300 O 100 200 300 ¢ . 0
distance from riser, mm A 2 X
section 20X 20 section 30 X 30 A 5 0
Fig 3. Effect of chemical composition, riser size
and casting thickness on sink shape
S 2 : | Section 30 X 30 mm
L:ﬁi; Y} refers to table 1. alloy riser size result
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inkage sponge 2 shrinkage cavity 7} #4320 AFA AT B 377 £=1.2¢ A$ w
Aokl velddel o)A L f =129 o wE ALk % shrinkage sponge 7} grade3 o]4to ¥ (ASTME-
M HEmRAA ARIAB el o) Yo Fste 1550 w2 ) AskA dvEelgm f=149 A=

ASE Vel whebd f = 1.2 2.4 mgpas)s B AlSi7Mg (NO 10,13 )& /3 AlCu4Ti = Hbkpet

FokH. 2y f=149d sl 2E KK A sh- fu|g-o| 4 shrinkage sponge 7} grade2ojdto 2 1}
rinkage 7} }ejitbz] gskrt. Elvbz 9tk
Table 2, Summary of radiographic data
sample A : 20 X 20 X 300am
No alloy riser size GP-R Sh-S Sk-C Fm-LD | Grade gas content

1 S 3 1 7 ] 0.005
2 S 3 1
3 A 3 none A ] 0
4 S 1 1 6 5
b S 2 5 7 ) 0.003
6 S 3 none A ’
7 C 2 2 1 C ) 0009
8 C 3 1 B /
sample A' : 30 X 30 X 300 m»m

| No , alloy riser size GP-R Sh—=S | Sh-C | Fm—-LD | Grade gas content
9 S 2 2 3
10 S 3 1 B 0.005
11 A 3 1 2 8 0
12 S 2 7 0003
13 S 3 none A
14 C 2 1 3 D 0009
15 C 3 2 2 C
sample B : 40 X 40 X 300 ==

No, alloy treatment GP-R oh—8 Sh-C |Fm-LD | Grade gas content

16 S N 5 D 0,086
17 S DG 1 B 0.012
18 S N 2 C 0. 04
19 S N 5 D 0.05
20 S N 1 B 0.03
21 S N 1 B 0, 026
22 S D 1 B 0.02
23 S D none A 0. 007
24 S DM none A 0.001
25 S DGM none A 0. 007
26 S D 1 B 0, 018
27 S D H 3 D 0
28 A D 1 B 0. 002
29 S D 2 C 0. 009

(17)
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sample C : 30 X 30 X 600 mm
No, alloy treatment GP-R Sh-S Sh-C | Fm-LD Grade gas content
30 S N 3 | C 0,048
31 A D 3 0.003
32 C D A 0.018
33 C DG A 0,026
34 S D 1 C 0.003
35 S DG 1 C 0,012
36 S DM 1 C 0,014
sample D : 40 X 40 X 300 ma
No, alloy treatment GP-R Sh-S Sh~C Fm-LD | Grade gas content
37 C D 1 B 0,013
38 C DG 2 C 0
39 S D 0,006
40 A D 4 0
41 S DM 2 C 0,013
42 S N 2 C 0,021
43 S DG 4 | 0
alloy, riser size : refers to table 1 GP-R gas porosity round
treatment N ! no treatment Sh-§ shrinkage sponge
D : degassing Fm-LD : foreign material (less dense)
G : grain refinement gas content : CCH, / 1004 metal

A=

M : Modification

o] 5 shrinkage = 25 #y-Tx]d A7)
o] . H.L#M#E (centerline shrinkage) &

2ol

grade : ASTM E-155

KAC= Bim30X 300 ZolE 600mmzE 53
AA 3k Zielth v o] wlalx X -4 A Abefl A

3x ek, TR RLEBIRE-S 2o)X] @Sstar Photode] A2} 2
AA Bl A #WEE £0lR 42 A%l Photol3o] o] #Hidl ARy §L Hed HA Aty porous
Aol zro] it AuGEliEe] slddlovt =149 # 3 Mol relydel .
e 29 -Foll NO27 & Batste 28 #Hpod4 7} MY Aeolst 600mz FFs] AAE ojofzt
&L%ol w2 = gas porosity ¥ shrinkage & vER} o] FEgt shrmkage 7b VERR] R AL gEAOst
2| gk skt HEZEA Jn BEel HES 5ok AR T8l =
NO27 —4 shrinkage sponge = #gZ =l oF7k 1} o7 Al FHol BEY BEC #HEES 1 HAFAE
B}l da HGERRE-S ol gl ol BBl BRI 7] of-Folel weldq Pell -
ARFA,A'  BE 55ld e =77 FESHH ini 58] AgoAe} 7“01 LH’P-* T U LR E-S
300mm Aol = @Al Tz H 4 i+h AR

Photo 3. Transverse radiograph of 40X40 X 300mn
bar casting, AlSi7Mg (without riser)

Photo 4. Radiograph of 30X 30X600mm bar casting.

AlSi Mg (riser location, left side)
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ol A= sl A2 gl A5y HolA4E porosity
ol 74 sta Aol 600me] HEA A= AR Hk
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Photo 5. Radiograph of 40X40X3007n bar catings
top ; pure aluminium © 600} riser
bottom ; AlSi7Mg ‘E (
(riser location, left side) ®
g 500f /
a2 HAD S 2] gkl SAENS delE - center
wH 7txekol 0,013 CCH, / 1004 Al o] 4Fo} ¢l o 400
A1Si7Mg (NO41,42) 2+ AlCu4Ti (NOQ,_37) ol 4= 5 7 l . .
Rk AL EMEEC] Rl R ekgkm o) A& BREIES Mk 0 2 4 6 8 10
‘ Time , minutes
o] BAAFIZt 22 AR WA = Folrt
ulelA AdFrlEEEY WREER MNakd4 2t 700k
HRMEAE = S@MlolAd Bmg Aeg Frsiy # O
ol *Fﬁ%‘é%-% Eobo] gid 1095 /T(TE mz ® 600l riser
RAG HE] ol ) ol olm M) weHA A mE 3 /
o] £HAE wholl AISi7TMg oA FEER M R4 (end g 00
effect zone; 11T, REBBFEHK (feeding zone) E center
26,7 /T2A #5t 37.7 /Trt sla Mg EFlgol
R xwfw 7.5 T, MEMORER 23.7 T 4007
24 A3 31.2/To 519 0 2 4 6 8 0

Time, minutes

3-3 . BEAmAAMEO TOI2= SEdhEr el Bt
AlSi7Mg ol A B B o} Zro] gEA=ES-S We AR Pig 4. Cooling curve of AlSi 7Mg
Dot zro] GRS weol K HRy #pe &+ pouring temperature ; 720 C
grol] #AE¥IS 3 ST AR Figd & 2o top ; lngate location, same side with
Figd o] 4 wXof ARFHREAIY 514 2412k &
HaeA Al A glo] gEAS SudEelmn, HHS 2
2 Fol @AnUE 9F Wit 7T Hos A vbEFRd £
ARZE QL we] 658l 1EYE SaustusE Al

the riser

bottom ; Ingate lccation, opposite side

of the riser
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Fig 5. Variation of porosity with distance from

the riser
O AlCu4Ti
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Fig 6. Variation of hardness with distance
from the riser
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W O ) ol A
D=31,2,/T (REZRFW 23.7 ¢/ T, K
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D>109.5,T ; AlSi7Mg, AlCu4Ti, ¢
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