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Influence of forging process on comprehensive mechanical properties for
large-size 2219 aluminum alloy forging rings

Wang Bo, Bian Yingshuai, Yue Zhanguo, Wang Ya'an, Guo Xiaomin, Liu Jianlin, Li Yan
(Forging Factory, Xi'an Aviation Brake Technology Co., Ltd., Xingping 713100, China)

Abstract: The large-size 2219 aluminium alloy forging rings ( @690 mmx@®448 mmx75 mm) was prepared by 1 t electro-hydraulic free
forging hammer, and the different forging processes of 2219 aluminum alloy forging rings were studied. Then, the tangential, radial and
axial mechanical properties of forging rings at room temperature were detected, and the influences of total forging ratio on tensile strength,
specified non-proportional extension strength and elongation of forging rings under different processes were analyzed. The results show that
with the increasing of the total forging ratio, the tensile strengths in the tangential, radial and axial directions increase first and then be-
come stable, and the specified non-proportional extension strength and elongation increase first and then decrease. Thus, appropriately in-
creasing the total forging ratio is conducive to improve the comprehensive mechanical properties of forging rings. When the process scheme
that the raw material was first processed by radial cross forging and then upsetting, punching, hole expansion and T6 state heat treatment
was used, its total forging ratio is 9. 8, the comprehensive mechanical properties of the prepared large-size 2219 aluminum alloy forging
rings are optimal and far exceed the requirements in GJB 2057A—2018.

Key words: 2219 aluminium alloy; forging process; mechanical property; forging ratio; forging rings

EATEUC 2014 F1 2A14 564, W KAz
K FIAE EAAORY 2219 4864, Al Huk
AL ARG 4, TEATHREE [, 5 TXXX R A
S AT FIRE, SR A S AT e
FeE DA R TC AR IR e 1 5 5 s A L LA E B A A S
B (B, T E R R e Ry A
ok, DABO™ SRAS e T, UEEIZ T 2219 A

Wi B, 2023-03-13; fEiTHHEA. 2023-06-15
EERNY: £ W (1995-), B, Wi, TR
E-mail: 447641988@ qq. com

WEEE. HRE (1986-), F, fit, ST
E-mail; 784244507@ qq. com

GAE R e R R AT

IAER, WEFEEANT RS 2219 455 & 124k
REEAT TR TAE, Sk i kB, HEk
KR 40 C ), BALEE T Ege R b, T
VIR T 2219 AR EL T2, A gL
RS &, (155 & PUhismJE ik 5] 450 MPa,
KN 20. 2%, WRAS ") S8 i AR BB T2 A
T EBA, AR PR LR I 1 57% .
e b AL B T 25 S8, & B kIR E N
530~540 C., RAEE N 8% ~ 12% . B UEE N
150~160 °C . PRI 14 h B, 2219 864tk i PERE
A, HET, 2 E ok + B A B + N T AL



36 B

kO OR

U 48 4

(T852 Hab 3 ) Ak & 2219 R A &Y 121k
B, (HC X H Tl A A A P2 R = AR T — 2 2
B, AR SR i A BB T2 R R A A
WFTT (T6 SHAEHE) BRI LIS & 2219 F &4 1)
Fi2EeRE, IR A T B0 3 LS PR i
ARSCETNF 2219 F5 A A AR RS T 2000 i
Wk, MM TNl T A% g & S AR ry
M, PR T 2219 BE BRI E T2,

1 SEEAT R g ik

DL T 2219 A& 455 0 R AT AL, BLAS
@300 mmx220 mm, fL2EMANFE 1 iR, 456 GB/T
3190—2020" " AR, XFIEA R AT AN W T2 A
hak, 53R (P660+5) mmx( P448+8) mmx
(75+5) mm PRI, FEXHRIAIEATHIEIE To A
AbFE, N T6 ZS AL B S 26 N R #8120 A A SR 2R
e, AP EYT  AR e A ) )RR B, P R
GB/T 228. 1—2021""" il T Ry kxR ik A7 2 L hr A
JIESe SRE T AR 2 B, 4 FMORE Y B
TR, AR MR, b, &
TREE 53 3A 460 11360 °C o SR 1 ¢ HUMK A F R 5¢
B BRI R SR ST SR A 4 O R 5O E
7 T6 ZSHULFE, SR AG-1 250KN Hi, T J7 RESZ K HL
PEATRI 22 500G, SCERIREE A 20 °C, AHXHBE K
40% , HiEEZER 2 mm - min~', A T RUESCE S5 R
] E A P RN ERA M, ARSI A 3 UK,

&1 R2Q9REEUERT (%, RESH)
Table 1 Chemical compositions of 2219 aluminum alloy

( %, mass fraction)

Si Fe Cu Mn Mg Zn Ti v Zr Al
0.20 0.30 6.20 0.28 0.02 0.10 0.05 0.06 O0.14 A&

R2 AEBEIZHE
Table 2 Different forging process schemes
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Fig. 1 Schematic diagrams of different forging processes
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W2 EE T AR b iR, B, Baid
URMUBE K BE N 220 mm (1) B BROREHS ik 1] BAL 6] 34
K2 350 mm(L,), ¥ ARSI & B 350 mm(H,)
F JEOR S Sl ) BORL 22 175 mm (H, ), P-4k 2 Y il o)
BOHLZE 80 mm(H,), o, EE 1 AR LAY L
TE, sk, L, Hy. H . H,. Dy, D, . d,
d, WA (1), X (2), L (4) X (5) &,
A% 2 B T A EBGE LN 7. 76,

T3 BET LA 1e s, RHERVEI T2
] R O, PR T LAY LT, B,
W gead 1 kB R K 220 mm (1,) Y JRORHE 4l
] B4R 4 % 360 mm (L, ), FREUHL % 230 mm(Ly),
BEETRRIIR K 2 360 mm(1,), &5, A%
2 S TP AT % 1 el 9L T)%,
SRV L Ly L AR (3) TR R K -8
M-k KB, m¥% H,. H . H,. Dy, D, .
dy. dy, AKX (2), X (4) F (5) W, IHE
RIS 4R 3 R T2 BB o 9. 80,

D55 4 g Xof IR HE AT XUAR ) - R 3 ok BB S
(PIIRE Le BRI TIF), M#ET % 2 hiyEs:

:;:I
|1}
i

9%

!

(b) %2

(b) Scheme 2

(b)
Hw¥ fBI4% eW/’W
— — 2
l _____/
(¢) HE3

(¢) Scheme 3

BOH T PR % 1 R ehfl, 9L Ty, i
FBoit i B R AN T 58 3 M), AL, R RTAR T R
4 g1 T A E g o 12,70,

ALVE L, W& BRI R ek, s e
SR LR R, R R QR A Y RIS TR
BN, A A R R A AT R AR s T E LA
A YRy € S
2.2 BERNHFEHEESN

TESRAT EICYT m) | A28 1) R0l ) 1RE, an & 2
R R E PSR, A AR T AT
PRI TR R, . MUE AR LU BISE s R, ,
DIRER A, B3 RS K 5 R, BXRRITZE,
M3 T LIEH, BEE K B3, MRS R N
R, I R e RSt TROE ARk d, 4
B T2 0 BB 1k 9. 80 I, BRI OB T 5
(VImy, AR, fhi)) EaRENGA, RN R
)T 248 1%, L# GIB 2057A—2018"" (il 83k |
K454 K2 7.76 BF, HBAF 011 fT 08 5
417 MPa ¥/ & 430 MPa, 42304758 2 f 400 MPa
HAHNZE 426 MPa, i 1a] Hi 5758 BE H 380 MPa 3 il &



38 Bk A 55 48 %
360
"
340 —— I
gj By —
i 3207 "
AL =
& 3001
R’
E 50l ¥, GBJ 2057A—2018
= [T r gttt
ZL i % 260} 1, GBJ 2057A—2018
. M, GBJ 2057A—2018
2 RS V1) R ek st
Fig.2  Schematic diagram of sampling 4 6 8 10 12 14
BB

- I
460F g

ey
—a— g
]
A
/GJB 2057A—2018

<
Zon AT e
® N
e GIB 2057A—2018

400 ¥

/4
380 e
4 6 8 10 12 14
Mg

3 RBt TR 52 R

Fig. 3 Effect of total forging ratio on tensile strength
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Fig. 5 Effect of total forging ratio on elongation
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