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Forging Process of Ultra—High Strength and Toughness Rare Earth
Magnesium Alloy in Straight Tube Section

WANG Bing LIU Fei HU Wanting YUAN Deyong GAO Huan
(Capital Aerospace Machinery Company, Beijing  100076)

Abstract Based on the urgent demand of aerospace products for super—high strength and toughness rare earth
magnesium alloy component, the isothermal forging forming technology was adopted in this paper, the forging process
characteristics of VW84M rare earth magnesium alloy were studied. The forging process properties of VW84M high
strength and toughness rare earth magnesium alloy were studied, the process structure characteristics of the straight
cylinder were analyzed, the forging process of the straight cylinder was established, the forming process of straight
cylinder section was studied by three—dimensional modeling, numerical simulation and forming process experiments,
the forgings were produced by forming process test. The results showed that VW84M rare earth magnesium alloy has
good plastic forming performance at 440 ‘C forging temperature and suitable extrusion speed, and the material has
practical engineering application ability. The extrusion load obtained by numerical simulation is 64. 72 MN, and the
actual extrusion load is 60 MN, with a difference of 7. 8%, the shear and axial mechanical properties were better
than the requirement with tensile strength not less than 340 MPa, yield strength not less than 210 MPa and elongation
not less than 6%. The metal streamline distribution of the straight cylinder is uniform, and the tangential mechanical
property is better than the axial one.

Key words Rare earth magnesium alloy, Straight section, Forging forming , Numerical simulation, Process test

0 35l JERR ] 785 B AR, JEHR AR s R A

Be e HA & BA LUom BE R LU BE s iR S SR, e, FTE N O B s AR I T
b R RE BRI A R ORT IR BEIR R AU, A EOR Gl BRI AT RE S 2A 14 SR AR
BOZ R TR CRBLA A SRMIRSR SR B PEREAR S W b (RE) JT R I HRR IR A A%

il

Wk H 11 :2021-06-05
H—EH RN T, 198647 A MG TR, BT 7 0] 4@ M RHIR MR BIE T2 0198 . E-mail : 419092084@qq. com

— 82 — TR BT http : //www.yhclgy.com 20234F 53



AL ZE A I ELAT AR A P BRI Ak 2R P T, R B
G A iA RO R R R R R
ELRGZ AR 4 b BAT A 0 [ i A A s R f
B R SR A ST BT R

i IR B M A BAREE T T 865 4 A RHI 3
JE ARBRAS T H AR AR RR 1, A2 5B 1 O B A ) T
2 NI, IR A A R OE T X
HA SRS N HEAREEE L., BAREAT
WL TF & R £ A AR B R BRF /N RS
(A7 i, B A DL RAS R4 77 s AR A DG A, LA A
HOREBE, BATA A BIAHCTER . ASCUM LA
4 N I SRR, e B D750 mm 19K 1 4 B i
FEXT 4, 2R A BR ICEL LK Deform=3D Xt pJE 1o
FEUEATBUEAL, I 0EAT T 208086, 0 98 KOS i +
BA WS R T2, sk e L84
SAERLIT M 32 R B AR
1 BEFBREIZSH

LA B4 R R An &l 1 R, b 5 o s 4%
B MBS VW SAM , H  f5 2 Ak DR 25 K
[ VA RS, B A BEJE 50 mm, 4+ TR 171 kg, J& T RN
SRS R B A A A

$ 650

795

¢ 750

Bl HABEZEHRER
Fig. 1  Outline drawing of straight tube part
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Fig. 2 Outline drawing of forgings
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Fig. 8 Stress field nephogram of forming stage
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Fig. 10 Extrusion load curve
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Fig. 11  Straight tube product
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Fig. 12 Photos of metallographic structure after heat treatment
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