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Superplastic forming and diffusion bonding process on 2A97 Al-Li alloy
three-layer hollow structure part
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Abstract: The simulation and experiment research of superplastic forming and diffusion bonding process for 2A97 Al-Li alloy three-layer
hollow structure part were carried out to obtain the reasonable process parameters. Then, the elongation of 2A97 Al-Li alloy is 183. 4%
under the conditions of the deformation temperature of 460 °C and the strain rate of 0. 001 s™' measured by high-temperature tensile experi-
ment which shows good high-temperature plasticity. Furthermore, the influences of core plate angles and air pressure loading paths on the
forming quality of three-layer hollow structure part were studied by finite element software ABAQUS, and it is concluded that the reasona-

', Under this condition, the maximum thinning rate of part is 59. 4%,

ble core plate angle is 45° and the reasonable strain rate is 0. 001 s
located in the rib-to-panel transition region. Finally, under the conditions of the deformation temperature of 460 “C and the shaping pres-
sure of 2 MPa, a three-layer hollow structure part of 2A97 Al-Li alloy is successfully prepared, the maximum thinning rate of core plate is
about 46. 7% , the shear strength of diffusion bonded joint is 125. 5 MPa which increases to 142. 6 MPa after solution aging.

Key words: 2A97 Al-Li alloy; superplastic forming and diffusion bonding; three-layer hollow structure part; core plate angle; air pres-

sure loading path
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Fig. 1 True stress-true strain curves of 2A97 Al-Li alloy at 460 C

1.2 BRTHEERE

2A97 FHEA G =R A a2 R,
TR OESARR T T AR A, RS AR A AR X ek A
APy, K2, o AP EEKTERE, b M
AP BB IR, ¢ MFIARIRRE, « NHRE

B2 2497 Sl a4 =R LA IR E
Fig. 2 Schematic diagram of three-layer hollow structure part for 2A97

Al-Li alloy
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Fig.3  Finite element simulation model of three-layer hollow structure part
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(¢) Thickness distributions of ribs

(a) Displacement distributions at round corner ~ (b) Displacement distributions of lower panel

Pl de g IXBE C AR, FoRIEGHAE R
TR HC DX 3 5 7 A Ak B 9 DI, e e A h

Mk, BT 2 MPa, W& 5 fizs,

531 60° i, fe KU FR ST 5K 70. 1% F1 67.9%, ”

ko K AW, SRR A O 4500, BRI 20 e ST

$953.3%, H/INEEEH 0.84 mm, S AR IS K 3000 sl s

37°0F, JHERICT 30%, A& A WA E § .

LEHIE R DR RSB MERE, et g 10 e

BRI 4503014 T =22 LAY SPE/ DB 528, s P

2.2 MTEEXHEEBLOZN B 2 5 L
SRR R e = 25 D AR S T R

SRz —, HEZW T RPRVETE i N AR AR AR fE W A/

T SR Mare BRAFE 1) KAk H 5 RN AL R0 551 PS5 RIRHRCR SR T R AR A2 i 2

0.1, 0.01, 0.001 F10.0001 s B {8 i #k 1 1%
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Fig. 6 Thickness distributions of core plate for parts formed along different gas pressure loading paths

(a) Maximum strain rate of 0.1 s (b) Maximum strain rate of 0.01 s™'
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Fig. 7 Formed part with three-layer hollow structure
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Fig. 8 Comparison diagram of thickness for core plate
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Fig. 9  Metallographics of original plate (a) and diffusion bonded joint (b) for 2A97 Al-Li alloy
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