Al 5052 &= Ao AR A 2 34
ZEo B AT

7‘:1’

ro

Rl HPgE - A

A

o,

f?l'o]z:_]oo %‘

REEIEHE - ABERE 278 398 HI

2009. 6



73

A==
Al 5052 3= FaA9 A &A% @ 4
dxo #As AT
19E - oA - FH e Hg R
“Fedigtn g
Y

A Study on Electron Beam Weldmetal Cross Section Shapes
and Strength of Al 5052 Thick Plate

In-Ho Kim*, Gil-Young Lee**, Jeong-Min Ju**, Kyoung-Tae Park* and Byong-Sun Chun**

*Dept. of Nano Material Engineering, Chungnam National University, Daejeon 305-764, Korea
**LN co., Ltd. Daejeon 305-509, Korea

FCorresponding author : pfchs@cnu.ac.kr

(Received November 24, 2008 ; Revised March 3, 2009 ; Accepted June 8, 2009)

Abstract

This present paper investigated the mechanical properties and the microstructures of each penetration
shapes classifying the conduction shape area and the keyhole shape area about electron beam welded
120(T)mm thick plated aluminum 5052 112H. As a result the penetration depth is increased linearly
according to the output power, but the aspect ratio is decreased after the regular output power. In the
conduction shape area, the Heat affected zone is observed relatively wider than the keyhole shape area. In
the material front surface of the welded specimen, the width is decreased but the width in the material
rear surface is increased. After the measuring the Micro Vikers Hardness, it showed almost similar
hardness range in all parts, and after testing the tensile strength, the ultimate tensile strength is similar to
the ultimate tensile strength of the base material in all the specimens, also the fracture point was generated
in the base materials of all the samples. In the result of the impact test, impact absorbed energy of the
Keyhole shape area is turned up very high, and also shown up the effect about four times of fracture
toughness comparing the base material. In the last result of observing the fractographs, typical ductile
fraction is shown in each weld metal, and in the basic material, the dimple fraction is shown. The weld
metals are shown that there are no other developments of any new chemical compound during the fastness

melting and solidification.

Key Words : Electron beam welding, Aluminum alloy, Thick Aluminum plate, Vacuum chamber, Full
penetration
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Table 1 Chemical composition of material used.

(wt.%)

Elements Si | Fe | Cu |Mn | Mg | Cr | Zn | Al

Al 5052 10.09]0.21]0.02|0.05|2.46|0.22|0.01 | bal.
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Fig. 1 The photo of the Electron beam welding
machine used

Table 2 Welding parameters of EBW

Welding | Focusing | Output | Penetration | Bead

NO.| Current | Current | Power depth Width
(mA) (mA) (kW] (mm) (mm)
1 125 520 15 55 10.1
2 175 516 21 78 11.5
3 225 514 27 93 12.2
4 275 510 33 106 12.7
5 325 510 39 116 13.4
6 375 508 45 125 14.8
7 425 505 51 132 16.0
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Fig. 10 SEM fractographs of impact test specimen
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