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A Study on the Characteristics of Cast Bonding Aluminium Alloy and
Fe-17wt%Cr Steel with Vacuum Die Casting

Yong-Hyun Kim*, Eok-Soo Kim, Heung-Sik Kim and Kwang-Hak Lee

Abstract

To overcome the undesirable deformation, peeling off and geometrical restrictions which were mainly caused by differences in
thermal expansion coefficients during the cladding of aluminum strip and stainless strip, new processing method based on vac-
uum die casting is designed and implemented in fabricating Fe-17wt%Cr steel (stainless steel). To increase cast-bonding ability,
the surface of Fe-17wt%Cr steel is electrochemical etched to have optimum pit size (above 0.2 mm) and pit density (above 30%).
The implementation of vacuum die casting by using surface treated stainless steel (Fe-17wt%Cr Steel) produces good trial prod-
ucts having acceptable cast-bonding ability. The enabling conditions for cast-bonding are pouring temperature 690C, filling
speed 30 m/sec and casting pressure 800 kg/cn?’. The microscopic observation of cast-bonded Al/Fe-17wt%Cr steel does not
show any evidence of intermetallic compounds. The bonding strength of trial products is 150-400 kg/cnf and this is stronger than
conventionally cladded metal having 30-70 kg/cnr. (Received September 3, 1999)
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Table 1. Chemical composition of ADC12 alloy (wt%)

Material | Cu Si Mg Zn Fe Mn Ni  Sn Al
ADC12 {3.06 11.52 0.25 0.76 0.88 043 0.33 0.15 Bal

Table 2. Chemical composition of SUS430 alloy (wt%)

Material | Cr C Mn Si P S Fe
SUS430 [ 17.35 0.05 0.08 0.73 0.001 0.002 Bal.
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Table 3. Vacuum die casting condition for cast-bonding

Casting condition

Pouring temp. (°C) 700 + 10
Injection pressure (kg/cm?) 850 + 50
Injection speed | 18t (Slow speed) 0.28
(m/sec) 2nd (Fast speed) 22
Vacuum (mmHg) 0~ 60
Insert preheating temp. (°C) 250 ~ 300
Material ADCI12 (Al-11wt%S1)
Machine TOSHIBA 800 ton
(Cold chamber type)
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Table 4. Boundary condition and thermal properties
(a) Boundary condition
Mesh Injection speed Injection time
400.000 ~ 500.000cell Slow speed : 56 cm/sec 1.3 sec
’ ’ Fast speed : 230 crm/sec 0.137 sec
(b) Thermal properties.
Specific Specific Thermal Latent Lquidus Solidus Pouring
gravity Heat Conductivity Heat Line Line Temp. Temp.
(g/cm”) (cal/g.°C) (cal/tm.sec.’C) (cal/g) Temp. (“C) ("C) ("C)
Mold (SKD61) 7.80 0.12 0.102 ' ' 250
Insert (SUS430) 7.695 0.11 0.058 250 ~ 350
Oven (ADC12) 2.70 0.23 0.23 94 582 574 700
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Fig. 4. Equipment of bonding strength test for cast bonded Al/
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Photo 1. Surface and cross section morphology of pits formed
on SUS430 by combined DC and AC etching in | M
FeCl; solution at various current density (400
coulomb/cm?, 60 Hz and 308 K). (a), (b) : 100 mA/ cn??,
(c), (d) : 200 mA/cm?, (e), (f) : 300 mA/em?, (g), (h) :
400 mA/cm?.
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Fig. 5. Cast-bonding mechanism of Al/SUS.
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Table 5. Mechanical properties of Al/SUS cast-bonded material

Sglizzft;c Hardness (?{asggszg;lg) Blister
(glem?) (Hv) 3/ AlS g) defect
A 2.6843 75.8 89.781 O
B 2.6982 79.0 69.213 X
C 2.7013 75.5 68.119 X
D 2.6799 76.4 91.619 O

(A : Gate side, B : Left side, C : Right side, D : Overtlow side)
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