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Effect of Meiting and Pouring Conditions on Structures of Leaded Tin Bronze Castings

W.W.Lee*, C.O.Choi**

ABSTRACT

The effects of melting and casting conditions on cast structures of Cu-Sn-Pb alloys were studied. Specimens were prepared

at different pouring temperatures of 1100°C to 1260°C with use of various kind of molds, green sand mold, CO> sand mold,

shell mold, furan sand mold and metallic mold.

(1) The transition of equiaxed to columnar structure greatly influenced by adding elements and mold binders.

(2) The change of equiaxed structure according to pouring temperatures were expressed by separation theory. Lower

pouring temperature and rapid cooling rate increase hardness and it’s further increase was shown in the region of columnar

structure.

(3) Proper controls of pouring temperature, cooling rate and mold binder were important factors to improve wear properties

of Cu-Sn-Pb alloys castings.
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Table 1. Chemical composition of primary ingots.

(wt , %)

Cu Sn Pb classification inKS
A 85 10 5 KS D 6011 type 2
B 80 10 10 KS D 6011 type 3
C 77 8 15 KS D 6011 type 4
D 72 8 20 KS D 6011 type 5
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Table 2. Melting and pouring temp.of primary

ingots.
melting temp (C) pouring temp (C)
1140 1100
1180 1140
1220 1180
1260 1220
1300 1260

Table 3. Chemical composition of molding sand.
(wt , %)

510, | Al,0O, Fe,0O; | CaO MgO | LOI
94.7 2.97 0.19 0.01 0.01 0.36

Table 4. Sieve analysis of molding sand

Mesh . AFS
61121201307140] 50{ 70 1100 1140 |200| 270 { pan

No. GFN

wt . %) -]~ 10.101]06|2.7]21 4| 83.11224]5.8]1.56|05 | 72.2

Table 50| ZR3t BEAHLE B SR o sl
R R/BY MRS A4+ Fig to Jebd upe} 7
o0 o]EA ¢ 30 X4 42m 279 2HEMWS 1S
A .

Table 5. Molding sand mixtures.

(Wt , %)
Mold Sand Binders Addtives Other
Green sand Silica .
mold 100 { Bentonite 8 [ Water 6
F nd r .
‘:;fg sand [ Silica 100 { Furan resin 1.5 Catalyst[0.75
Shell mold | Silica 100 | Pheno! resin 3 | Rosin 0.3
CO, Sand .
"?(;lda Silica 100 | Water glass 6 | Co, gas
Metallic C ,
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Fig. 1. Mold dimension (mm)
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Fig. 8. Macrostructures of 85Cu~- 10Sn—- 5Pb
alloy 1ingots in shell mold poured
at various pouring temp. (X 1.5)

(48)



JuJo Vol 7. No 1. The Journal of the Korea Foundrymen's Society -49-

Fig.8-2 85Cu—10Sn—-5Pb £49 1k & R, AR 2 &M g AERNs HRGoz
AME 1,100C, 1,140, 1,180 C, 1,220 2 FH ol = FEhih o 2 RESIH oV Selpale
1,260 C= A REMA A3 2499 macro §ige v} ool F7kel Fggho] ot of BB HHikdh 02 .CO,
B AT SARE Y Sabztel wet Y FEt & WH.E TSt F@#Ho F HESII . o & &8 &
Mistd A S8 & F dom 1,260 T EiEel A ol wel gRBEmE A A AR e Bt #MEsieo
SO OEkel 7k HAMEE e Qo ol: 3 gEse] WEET SREREl A Bl by =
#AREZ o BRBEH A B AKRE ol
M=l ol MRl fidkel &M AR BERY 8855
of ofste] HEME A ko] BBl Aoy
BAtistAl =M, 1,260 CToAA = &8 hilfel oy & _
RiF7 Vet 2.8 Eife 2 Hol wal 8B dulEel c e iR
A R fERSo) RESAY W Roloh ma &
e gRllo] &M Fro] gERYBEMEC] ¥ Falel LESH |
Ee el Bolstey Hkdho 2 HESty B e bl TS
2ol WBEEECN A &Y 4K, BT fo)dd & 2) Green sand mol 4 ruran
B e B BRSHEY Ao g ERsEd

e} Shel! moid

3-3 HAS| WS JEEE0) MR

85 Cu-10Sn-5Pb 42 1REMS EAERE
1,100 Coll A} 7+5 8o &Adt 499 macro #&
< Fig.9¢] viepd glot

r

d) CO, sand mold ¢} Metallic mold J

Fig.10.Relationship between mold material
and casting structure in 72Cu~ 8 Sn —
20Pb alloy ingots poured at 1100T ( X 1.5)

|

' Nie n
:[ at Green sand mold h) Luran sand mold . Sue 11 o

b) luran <and muld 0! Shell mold
d) CO; 1and mold | ) Metullic mold
Fig.9. Relationship between mold material
and casting structurein 85Cu—10Sn — ,
5Pb alloy ingots poured at 1100T( X 1.5) d) €O, sund mold ¢) Metallic mold

Fig.9ol A Mol ule} 7ol @Rkt &tito) faXio] o} Fig. 11l _ Microstructures of 80 Cu - 108Sn —

2} macro ko] B{bdlz & el 9 = 10Pb alloy ingots in various molds
SF e S poured at 1100°C (X 100)

(49)



-50-

EIASmel fl) IR E B 2 BAKE BB 2 AE-Fhk, EEH

= BRSNS BEe 93t 88559 T EA
e Skl obel #idhS] #EREo B82S plA &=
2 #Esch =3 T72Cu-8Sn-20Pb &40 1&g
ME FARE 1,100 Toll A zE &Moll #3438 A%
o] macro 8-S Fig.100] eiglich Fig.9e 3
o] RNl wel d4 JdE HES el e o
T At

Fig.11-2 80 Cu—10Sn-10Pb £49 1xEHME
1,100 T2 #8548 A9 2 g8 o] wWE mi-
cro EB-S YEl Rt &R A4S SEARe] )&
ANt RS Yeh s a8 & 7 o o}
© WREY HEStd 2 HRE Holx St w
A BB 27 BEEES Ffsie Aoy
A 7= o},

e

3-4 SEEGMO 28t {LBRa ] Bt

85 Cu—10Sn-5Pb % 72 Cu—-8Sn-20 Pb &4
| keEsps gEAMmAEE 1,100C, 1,180C 2 1,260 T
2 EEA 7 2kgEe] Y xld WE Sny Pbof A
o) gotd LBRS SRS Fig.12 % Fig.l3
of e et

1100 C 1180 °C 1260 °C
—Pb
6 116 116 “"‘S[l 11
5 \\\, 1065 “~~ j1os5t .. f10
4 9 4 914 9 Green saad
3t 8 3 8 3 g, mold
5 156 5 156 5 15
6 th 6 et 11
5 - {105 ... [fog ~ 410
4 ¥4 94 9 Shell mold
& 3 83 83 8 (%
NN Q
5 15 5 15 b 15 X
]
6t 116 116 11
4 24 ¢4 % Metallic mold
3 8 3 . 8 3 8
5 15 5 15 515

Distance from the surface Gmw

Fig.12 Variation of solute content with position and
pouring temp.in 85Cu- 10 Sn-5Pb alloy ingots
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