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Process of Cryo—forming for Al-Li Alloy Curved—shaped Components
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(1 School of Mechanical Engineering, Dalian University of Technology, Dalian 116024)
(2 Beijing Satellite Manufacturing Factory, Beijing 100090)

Abstract  To solve the problems of poor formability at room temperature and weakening property at elevated
temperature, a new process of cryogenic forming was proposed to form Al-Li alloy curved—shaped compoent, based
on the double increase of elongation and work hardening at cryogenic temperature. The deformation behavior of 2195
Al Li alloy sheet at different cryogenic temperatures and heat treatment states was studied. The critical temperature of
double hardening was determined to be lower than =140 °C. The elongation could be increased to more than 40% and
the hardening index could reach 0. 44. The cryo—forming device was established. The 2195 aluminum lithium alloy
spherical bottom with a diameter of 200 mm was formed for the first time. The ratio of depth to diameter reached
0. 55, the forming limit was increased by 104%. Finally, the corresponding thickness and springback distributions

were clarified, the maximum thinning rate is 10. 3%.

Key words Al-Li alloy, Cryogenic forming, Double hardening, Thin—walled component
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Fig. 1 True stress—strain curve of 2195-W alloy at cryogenic

temperature
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Fig. 2 Cryogenic mechanical properties of 2195 alloy under different heat treatment conditions

B3 251 T 2195 BR 8 G 4 [V A AR FEAS [FR
BEAM T RS IETE I o R IR
R HE R BRI, MW ERHE — iR
Ja A RIEE N . SRR ) 2 -140 CHE, Hob K
FHMB T2 hip://www.yhclgy.com  20214F 4541

R H 33, 5% WL UL, B 7E 8 B AR
PUJG A 70 38 PR H A B S A RO iy o PRI AR
B 4 R AR IR BRI IR 4 I AE-140 CRA T . 24
SRR RS , PR R SRR B O . SRR e b

— 127 —



B i AR R i R I SR il e R AR . IR HL,
ATV R, Bt P B ) s

50

40+

20+

& /%

10

( | ViV Y. | 144 | V999 |
RT -100 -140 -160 -180 -196
1/°C.

3 NIRRT B9 2195 519 HI 5 4 VA S AR i 4
Fig. 3  Elongation of 2195-W alloy at different temperatures
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Fig. 4 Principle of cryogenic forming for aluminum alloy curved—shaped components
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Fig. 6 Hemispherical specimens at different temperatures
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Fig.7 Cryogenic forming specimen at a blank holder force of 10 t
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Fig. 10 Dimensional deviation of typical section of cryogenic forming specimen
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