5522 A4 12 ) PEEEEEFIR 201245 12 A
Vol.22 No.12 The Chinese Journal of Nonferrous Metals Dec. 2012

TEHES: 1004-0609(2012)12-3307-06

B FRIEIE 2A14 RS S1E LA LR 54F1E

ELR, BXAE, & ¥, #IW

(P TR HUBGHIE X T 2RI, 4B 621900)

& ZE: X 10 mm JEH) 2A14 H5E SHOHAT R AR, 0 S AR A F FRBE R AR BRI VR T A A XA R O
WLAFATHI LA T 5RO 2A14 B G S8 TR R ORI A G AR E RS S5 AR
AT ) PR 25 57, R TR FIARR (A 2R AR, b RS Al ik £ 20~50 pm, FEITHE G 28 B 1
LN N B ECATT o) B W7 P, R O A, A SRR AR/, SRR/ T 10 pm, 0 A89%), B
SR P AT RS [ T B R T AR o JE R 78 O T I AL A BEZ S A, AT o s S R I 1
FEIRII TN AT BR o

KR 2A14 5864 T AR ROWAZ: 47l

hESES: TG456.3 MEFREED: A

Microstructure and characteristics of joint of
electron beam welds of 2A14 aluminum alloy

WANG Ya-rong, TENG Wen-hua, YU Yang, FAN Ya-li

(Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The electron beam welding was performed on 10 mm thick 2A14 aluminum alloy sheets. Metallography and
scanning electron microscopy were used to study the weld microstructure. The microstructures of different sites in the
weld was employed to compare and analyze the structure distribution in weld-bead. The results show that electron beam
(EB) welding 2A14 Al alloy establishes a nonuniform temperature distribution throughout the weld pool and this thermal
condition leads to the difference in grain size and solidification mode along the depth of penetration. The up and bottom
of the weld-bead are coarse grained region where the crystallite dimension is up to 20—50 um and the microstructure near
bong line is arranged along the solidification direction, while in the middle of the weld-bead, there are fine and
homogeneous non-equilibrium microstructures of dendritic grains with dimension of less than 10 pm. Focusing out
welding and post welding re-melting were used to remove the shrinkage and associated cracks, which are easy to form in
the root of weld.
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Fig. 1 Microstructure of base metal 2A14
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Table 1
fraction, %)

Chemical composition of 2A14 Al alloy (mass

Si Fe Cu Mn Mg Ni Zn Al

0.6-1.2 0.7 3.9-48 04-1.0 04-0.8 0.1 03 Bal

Table 2 Major mechanical and physical properties of 2A14 Al alloy at room temperature

Melting Melting Thermal Specific Electrical Thermal coefficient of  Tensile Yield
temperature of temperature of  conductivity/ heat/ resistivity/ expansion/ strength/  strength/
solidus/C liquidus/’C  (Wm ~C™") (Jkg'C™h (Qm) 10tch MPa MPa

510 638 159.6 0.84 43Xx10°° 22.5 430 340

F3 HTHRBRTZ2H
Table 3 Parameters of EB welding

Voltage/kV Beam current/mA

Velocity/(mm-min ")

Figure Figure size/mm Focal length/mA

120 20 600

Circle 0.2X0.3 40
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Fig.2 Microstructures of 2A14 EB welding joint
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Fig. 3 Microstructures distributions of weld center along fusion depth direction: (a) Area I ; (b) Area II; (¢) Area III; (d) Area IV;

(e) Area V; (f) Area VI
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Fig. 4 Microstructures distributions of weld edge along fusion depth direction: (a) Area A4; (b) Area B; (c) Area C; (d) Area D;

(e) Area E; (f) Area F



322 5 12 1

A, A R 2A14 A S HELINAL GG RHIE 3311

HRER . J34h, FTLCRIBUS S T S A 7732 A
B, R IR RGBS 7 P, R AR FLAN A
SR FE IR A3 BT BR

B 5 JREERAiAL
Fig. 5 Shrinkage cavity in weld root
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beams in electron beam welding
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Fig. 7 Schematic diagram of eliminating shrinkage cavity of
weld root by re-melting
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