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Table 1 Chemical composition of alloys (mass fraction, %)
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Fig. 1 Schematic diagram of multi-directional forging 1 upsetting and
1 cross stretching deformation
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Fig. 3 Organisation of aluminium alloy containing Er7050 in the

homogenised state:
(a) metallographic organisation (b) SEM organisation
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Fig. 4 SEM images of 7E50 aluminium alloy treated by different
forging processes

(a) three upsetting and three cross stretching (b) six upsetting and six
cross stretching (c) nine upsetting and nine cross stretching
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Fig. 5 Statistics on the number of precipitated phases in different
states of Er7050-containing aluminium alloy
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Fig. 6 DSC curves of different states of aluminium alloy containing
Er7050

(a) homogenized (b) three upsetting and three cross stretching (c) six

upsetting and six cross stretching (d) nine upsetting and nine
cross stretching
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Fig. 7 EBSD images of different forging passes for the center of Er7050-containing aluminium alloy
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Fig. 8 Images of dislocation distribution in the center of Er7050 aluminum alloy with different forging passes
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(a) three upsetting and three cross stretching; (b) six upsetting and six cross stretching; (c) nine upsetting and nine cross stretching
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Fig. 9 EBSD images of different forging passes for the edges of Er7050-containing aluminium alloy

(a)-(d), (m) three upsetting and three cross stretching; (e)-(h), (n) six upsetting and six cross stretching; (i)-(l), (0) nine upsetting and nine cross
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Fig.10 EBSD image analysis of the center of Er7050 aluminum alloy in T6 aging state

(a)-(d), (m) three upsetting and three cross stretching; (e)-(h), (n) six upsetting and six cross stretching; (i)-(1), (0) nine upsetting and nine cross
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Fig.11 Grain boundary PFZ images of aged Er7050 aluminum alloy
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(a) three upsetting and three cross stretching; (b) six upsetting and six

cross stretching; (c) nine upsetting and nine cross stretching
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aged samples under different forging conditions
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Ft (LAGB) (W41 SbL 45 W 4 5 78 B e £ B i
Ft (HAGB) %55l R 451 o

ZAEVLERE, BT IR D250 TR A
AR RIAR T, T L B G A X8 e 1) P 45 ot
KA ST G, BRI ERE 0 A RO B R T
lAEZ AN TR

3.1.2 B AR B

BB RN T 24 PR S, L
BN T 244 TR AT MBEREEL, RN
TR BT RIIG N BB A R K, A% WA A B i B
B8, Rk, TEREE MBS AR, RS IR AEAE
ESAIRIR RAHE R G WL . B AR 1 W R T HE )
M35, PRARI X SEERIE R B AT e, AT S0t 44
BHOMURMERER), HORTRRABEEE — P R )E, SHT
BT L AR AN o BRI RORDIR R AR A o X BERE 41 11
O 485 W) 2 6F J 252 1D [ 5 Adh B = AR K R o 7E A B 3ok
e, B oA ESSMTTEY LB FIM R A 5 B
HS R IR IR R X PR P ARG R TS SR BOITUE UK
71, WP EE A PR . Rk, T
RAEER 5 FE ST A AT SR AT, AR LR RE RT D
BRI, 50 R AR B B0,

3. 2 ML RES AR

KA F SR AR 2 M A R8s T 2% T &
Er7050 fh&&aR Rz R . H AR se il A Y
i, A (U fggsafl (20 BEVERML (3) JTiEmRk
(4> 4HdhsRAk.

B, HTAMARIEE T KB, 5=
s T 2R AL AR A b T — M RAR I K
1 TR AT 5 P T A A5 P ) D iR P R A W] RS AN
HK, MHT == 3RANEON K, Uk T 26815
FEmATEE RS, ERRRENEMNT, &ACE MR
(RIS AR T T, XA A 5 A A
VA A E R R Bl AR R, AT R R 2 T AT
Wk, I HAERE 5 I 20 R A o S i A 8 e 3l
J1, Bk, PR T L, UBUUR T AR
HIRE A5 B3 IS

e, TR, HALEITT LA Hall-Petch 24
ABREIR:

HorrOo et (4512 3 3117 75 2 sw IR BE SR REL T, Kk 2

SRS, Ty REENBIRIRAE, d &KL

FRER, BRI EAERDN, A AR5 iR

SRS A IE T ZRE A 0 RT3 B4R 4 SN
15.19um. 10.53um. 9.81um. K, 7E40 &Mk 7 L,
FUIUIR T AR (RE S 5 A3

254 LA B DA R A ML A AT LR B, =i
T A3 R S AR T SR AL TR T BT, {E R A
sAb. BRI SR TH, JUEULIK T2
FEM AR A B BRI MRS, IHA B &=
HE o

SRS RS T2 AR R L S F S A 4y i
12.5%. 13.10%. 13.58%, JUELIK L& FFEGIEEIT
BRI, X AR T1% T2 N R AL % %
DA B R 2N ) R

4 g

AR ILENTE Er7050 454 &7 =M R EGE T
SACER, WS T HBER LK T6 RS 1 R 2RI
A, FEEXT T6 BFAS & SFEMIAT T TR,
B EELE LW

(1) B BB M N DA S B0 T g3 n, AR TR &
B2 0, XA SRR LR AR RE, A
KA & EE I KA 71% FRE312) 9%, FFHEEE 1
BRI, M 9.79% K% 8.89%.

(2) RIS FECE R RERII I, M T AE
SEENA P I E RIS )y, ATk R A PR AT
. N, fEIUEUUIR T 2400 T IRE SO R Ay
(1 doRE RST (8.9pum) FIERAK A7 £ 5 BE (0.46>10%/m?).

(3) FE=FIANFE W BGE T2, PR3 S ISk K
KENRA 41%. 7% Al 10%. 5 ==K T2 F ke
AARLL, AR R INH] TS SR E R A i Ak K
1TH.

(OFXA NS TZAE A SR RER
T /DN RORE RS R B SO R 5k A, R T B A R
LR ENUPERE . P 8PiR R E A 621.4MPa, P35 JE
K582 A 545.4 MPa, “T-if& A 13.10%.
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Effect of forging process and heat treatment on microstructure and mechanical
properties of Er7050 aluminum alloy
Yuhang Liu, Li Rong, HuiHuang, Jiongshen Chen, Chenxi Ma, Wu Wei, Shengping Wen,
Kunyuan Gao, Xiaolan Wu, Zuoren Nie
(Beijing University of Technology, Beijing 100000, China)
Abstract: In order to explore the effect of multi-directional forging on the microstructure and mechanical properties of aluminum alloy, this
paper takes the homogenized Er7050 aluminum alloy as the research object. The alloy was subjected to multi-directional forging of three different
forging passes at 400 <C, namely three-pier three-pull ( 3U3CS ), six-pier six-pull (6U6CS ) and nine-pier nine-pull ( 9U9CS ). Subsequently, the
alloy was subjected to solid solution treatment, water quenching and T6 aging treatment. The microstructure and mechanical properties of the
samples were analyzed. By comparing the mechanical properties of the samples obtained by three different forging processes, we found that the
samples treated by the Jiudunjiuba forging process have the best mechanical properties, which is attributed to its fine grains and dense precipitated
strengthening phases. The average tensile strength of the sample under this forging process is 621.4 MPa, the average yield strength is 545.4 MPa,
and the average elongation is 13.10 %, which indicates that the optimized forging process significantly improves the mechanical properties.

Key words:  Er7050 aluminum alloy ; multi-directional forging ; microstructure evolution ; recrystallization
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