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Hybrid Forming of Aluminum Alloys
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(2 China Aerospace Science and Technology Corporation, Beijing 100048)
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Abstract A new forming process,the hybrid forming of aluminum alloys is introduced in this paper. This forming
process has been applied in high-class vehicles. In this process, the aluminum alloy sheet is formed and quenched sim-
ultaneously followed by a second stage precipitation period. By using this forming process, the formability and strength
of aluminum alloys has greatly improved. A much lighter and stronger component, with more complex geometry can be
obtained. The potential application of hybrid formed aluminum alloys components in aircrafts is discussed. This paper

provides references for forming and processing of aluminum alloys, as well as the industrialization of HFQ in China.
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Tab.1 Chemical composition of the AA6082 sheet
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Fig. 1 Schematic of four stages in a typical HFQ process
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Tab.2 Key processing parameters of HFQ

1 mFAE L B
(SHT)7LJE

T

[SHT
gk

BUARRE  MPLEE BRI BRMAE AT AR

/°C /mm-s”! /C BflEl/s  WE/C B /h
510 ~540 350 ~450 20 ~30 10~15 180~200 2~9
2 HFQ HAR##H%ERET L

2.1 WE

WM RIRIRAS TS HERBEEE 270 114, 223 HFQ
Jei N T A5CRI , TR RE 2 (1% 2 PG AR 8 3 e, 200
56 BLHT R om BE A IR A 1 B 2 S8 VR, 1K
S RN S

W5 R, N TR R X HFQ #44F HA o 2%
I (E2), 4k HFQ J5 MR A e bt , 76 N T
K2 h VUG, MR =2 75% 24 N T A 34t ]

H2.5~3.75 h, IR B AR AL AN B i X SR K
TIPSR EEAE N TRE 2.5 h DU s S0 . fn R
FHIZER A SR ER N TR (9 h) , 52 ~3.75 h
FE N TR0 Eb AR 14568 B b 3 B RRmT B IR 10%
R, o] LA 8518, 78 190°C #E4T7 AN THF%% 2.5 h,
AT DLk B i KR B

nof T T T N R amere ||
Q;Q{ ‘
= i 1
= 90t
iy
=
= 70}
4 *HFQ+AA
50
0 1 2 3 4 5 6 7 8 9
N THIE T /h

K2 ANLEZ(AA) 5 HFQ FFREEECHR
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strength of HFQ formed parts
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Fig. 3  Stress-elongation curves
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Fig.4 HFQ formed and cold formed automotive panels
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Fig.5 HFQ formed and cold formed structure component of an airplane
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Fig. 6 Commercial HFQ line of AP&T
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