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Fig.1 Photo of designed 7A85 aluminum aviation forging
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Table 1 Chemical composition of 7A85 aluminum (mass

fraction,%)

Zn Mg Cu Fe Si Zr Al
7.0-8.0 1.2-1.8 1.3-2.0 <0.08 <0.06 0.08-0.15 Bal.

2 FERE5HR

2.1 MEEKIRRER R

B 2 T by 2 2 Sk AR S5 AR RS T i o 51
W R BOE e 4. AL 2 WL, BRTFLRBY
Bt BEEEIE R 1 mm/s, HORMGTBUHLRE, S
NHIGKA PR A AEIE R 65 mm A4,
IR R JHE T R 0.1 mm/s, BB AT O R ) T4 UG K
BN AR R, ORME RN VB R AT 5%
FRIA bR IR A RS IS R 72 mm, SRS 0.05
mm/s B4 0.002 mm/s, H& 7 HERER, 1105 SR 2L
Ko BHEVBHE AT, U7 3SR T0 S5 R B R KA
)2k 32 MN. & 3 1 4 Frosar il h 7A8S H6 4
WSS VAR AN 2B . AR SRR T 24
N, SR R, SR, KRR
Rl il . . MG,

30—'\7 11.0
g 20¢ o6 E
E B
10} { S
{02 ©
= 2

_;:L,.// L
or ; : : 0.2

30 40 5|0 60 70 80
Stroke/mm

B2 SRR R S5 R s ) ST 5 h 2k
Fig. 2

isothermal forging

Plot of load and velocity versus stroke during
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Fig.3 Schematic diagram of preform of aviation forging
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Fig. 4 Schematic diagram of aviation forging formed by

isothermal forging
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Fig. 5 Cross section of aviation forging for metallographic

observation
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Fig. 6 Optical micrographs for specimens taken from different locations of cross section of aviation forging: (a) Location a; (b)

Location b; (c) Location c¢; (d) Location d
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Fig. 7 TEM images of aviation forging: (a) Grain boundary sliding; (b) Dislocation wall; (c) Dislocation glide; (d) Precipitate free

zone
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Fig. 8 Schematic diagram of microstructure evolution under

isothermal low speed forging process
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Table 2  Strain rate and stress under different forming

conditions

Strain rate, &, /s Stress, o/MPa

0.001 23.86
0.002 26.45
0.003 28.10
0.004 29.32
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Fig. 9 Plot of strain rate versus sliding rate of grain boundary
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Low speed isothermal forging and microcosmic mechanism
analysis of plastic deformation of aviation joint forging

HU Jian-liang', YI You-ping?, SONG Lei-jun®, JIN Miao', BO Hong*

(1. College of Mechanical Engineering, Yanshan university, Qinhuangdao 066004, China;
2. State Key Laboratory of High Perfermance Complex Manufacturing,
Central South University, Changsha 410083, China;
3. Nanjing Develop Advanced Manufacturing Co., Ltd., Nanjing 210048, China;
4. State Key Laboratory of Metastable Materials Science and Technology,
Yanshan University, Qinhuangdao 066004, China)

Abstract: The aviation forging of 7A85 aluminum alloy was prepared by the isothermal forging process with low speed,
and the microcosmic mechanism of the plastic deformation was analyzed. The results show that the aviation forging is
easily formed by using isothermal forging process with low speed, and the uniform microstructure is obtained. Grain
boundary sliding is the main mechanism during the isothermal forging process with a low speed, and the diffusion creep
is the main factor leading to the grain boundary sliding. Therefore, based on the vacancy diffusion theory, the plastic
deformation constitutive equation of aviation forging under extremely low speed isothermal forging process is established
in order to provide guidance for the low speed isothermal forging process.

Key words: aviation joint forging; low speed isothermal forging process; grain boundary sliding; microcosmic

mechanism
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