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The preparation of Al-Si alloy welding rod by the horizontal

continuous casting process with the heating mold

W. T. Kim*, M. H. Kim"

and B. Y. Lee*™*

Abstract

The horizontal continuous casting process with the heating mold was adopted for fabricating defect-free

4043 Al alloy rods of 3.2mm dia. with mirror surfaces. These rods were drawn into 24mm dia. rods for
GTAW welding. The GTAW welding tests were carried out by use of these welding rods with 6061 Al alloy
as a base metal. After welding, the X-ray tests, tensile strength tests, bending tests, and microstructural

analysis of welded zone and HAZ were carried out. The results represented that the welding rods with good

surfaces and welding properties could be made by the horizontal continuous casting, and followed by the

drawing process.
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Fig. 1 Schematic diagram of the horizontal continuous ca-
sting apparatus
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Table 1. Chemical analysis of Al alloy
Element| Si Fe Cu Ti | Mg | Zn Al
wt% | 4.782 | 0.196 | 0.006 [ 0.009 | 0.006 | 0.008 |remainder
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Fig. 2 80° single-v-groove
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Table 2. Welding condition

Welding 6061—T6 plate(8mm) +4043 Al alloy
materials weld rod(2.4¢)

Welding Cyber TIG Welding Machine of
equipment | Lincoln Co.

Shield gas Argon

Amount of gas 6£/min
Current 210 Amp
Voltage 14 Volt
80°
Joint XA

Preparation _.l T3 mm

Table 3. The condition for X-ray test

Current Voltage Exposure time
125kv 3mA 1 min
f 7 N2
/ - — -_—— = y ®
50R
aE— =
ML

Dimensions, mm

Fig. 3 Tension test specimen of weldment
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Fig. 4 Face and root bend specimens
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Photo. 1 The 3.2mm dia. ingot with mirror surface (a)
and the 24mm dia. welding rod drawn from
the ingot (b)

Photo. 2 Macrostructure of 3.2mm dia. Al alloy ingot
(X28)
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Table 4. The tensile test results of the casted
rod and drawn wires

Diameter of rod Tensile strength
(mm) (kg/mm?)
32 24.1
24 283
2.0 28.1
1.2 37.7
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Photo. 3 X-ray test results of weldments
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Photo 4 Weld pool shape of butt joint (X1.5)
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Table 7. The tension test results

Test Tensile value(kgf/mm?) Fracture
temp. Specification Sample No. Test result Position
Room 170 16.9 Base metal
temp. ) 17.2 Base metal
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Photo. 5 Microstructure of base metal (a), HAZ (b), and weld metal (c).(X100)
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Photo. 6 The fractured tension test specimens Aland B2 which were fractured on the base metal
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Execution time = 6 seconds
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Photo. 7 SEM(a) and EDX(b) analysis of the fractured surface of the tension test specimen

(a) )
Photo 8 The bend test results of the specimen B1 (surface bending)(a) and B2 (root bending) (b)
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