2022 4F 12 A
2022

478 F 128
Vol. 47 No. 12

B i # £

FORGING & STAMPING TECHNOLOGY Dec.

bORERE ¢

| e S ——

BREENINE IR IT 5A06 555 T HEFH 7T & HLR AR 2 B 22
kA, HEF, x| g

TR MRRLE S TR, BApVT MAJREE 150001 2. FMA/RIE TR &S Hin T8 S50 s,
BIpIT MYRIE 1500015 3. P EATES HlE S ARBISEEE, LT 100000)

A

(1. WA/RY

A

TEE: NIEE 5406 FRA SHIE A MPIRBIERER , SR FBUERLS SERARES & 7 AT T 4B 4 R hDR BUE B 5T, 43
MET AS[RVHE F 08 T A4 FE R hE R AR T 3 A8 v (9 5l B T L 16 B T 20 S 80 2 A, T A2 B ) M 760 S o Ay ks X 4
DT T AN 38 S B B AR X e AR 5 g 50, 100, 15° K 20° (1) 5A06 54 4 HETE - A S B B A 52 00, B4R T Rk S B BE Y
Tz B A7 LA KN R HE A A BT A () BE 2 A B, SEBR i 1 A (R AR A TR AR B PLIR OB AR BR . S5 2R 3R 1. RfCE HETR 1 4
MR, HEMES XK, RIRHIRBE ST EE | BB E R 7 A2 i R s/, AT e oy oo e 25 DX i i 5
BBABRIG  HEABR, MR ORI, PR AR RN

XER: B64; P, REPIR,; BEESR; RIRBIERBR

DOI: 10. 13330/j. issn. 1000-3940. 2022. 12. 007
FESES: TG39%4 XERFRRED . A XEHES: 1000-3940 (2022) 12-0038-06

Influence of cavity pressure loading path on hydroforming for SA06 aluminum
alloy conical cups
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Abstract; In order to improve the forming limit of deep drawing for SA06 aluminum alloy conical cup, the hydroforming of conical cup was
investigated by the method of combining numerical simulation and experiment, and the formation mechanism of defects in the hydroforming
process for conical cups with different cone angles and the influence laws of process parameters were analyzed. Then, the typical defect in
the forming of conical cups was the wrinkling of suspending zone, the influences of different cavity pressure loading paths on the typical
defect of 5A06 aluminum alloy conical cups with the cone angles of 5°, 10°, 15° and 20° were analyzed. Furthermore, the loading path
to avoid defects and the distribution laws of wall thickness for conical cups with different cone angles were obtained, and the forming limits
of deep drawing for conical cups with different cone angles were determined by the experiments. The results show that with the increasing
of cone angle for conical cups, the suspended area of cone surface increases, the slope of the cavity pressure loading path in the first stage
of the hydroforming process decreases, which can avoid the cracking defect caused by overcoming wrinkling in the suspended area. The lar-
ger the cone angle is, the larger the thinning rate of wall thickness for conical cups is, and the smaller the forming limit of deep drawing is.

Key words: aluminum alloy; conical cup; hydroforming; wall thickness distribution; forming limit of deep drawing
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Tablel Mechanical property parameters of 5A06 aluminum alloy sheet
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Fig. 1 Schematic diagram of geometric parameters for conical cup
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Table 2 Geometric dimensions of conical cup
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Fig. 4 Cavity pressure loading paths for cylindrical cup and conical cup
2.2 #HERHHERSWRRESH

SEGEFEIEMRRBIE AR, #HIEIF 88X
R, EONEENIERT, IR SHERIE T, &



5512 4] TR

W= R ST INER B AR XT 5A06 584 A4 TE A TR P IR

R Y B33 ) 41

23 XA oy P R AR, IRl S B, AT
TEHETT e T A A AR A B s P T I T D s A
WA P RODZE R | A, DT 5 S IOE mirbI
FIRABN, ERHSEARETS WA, AE R
B, PR, B X BRI R 5 Y1)
FERIIRVER . BEE PRI T, B2 KRR 2%
VTR U0 16 S 10 3 5 5 s/ B AR [ 0 g B A
M, REEMAIRPERIE SR B2 X BURFRRE AR, $iE
GOE SR W AR K AR R RAETE | 1 R AR
W, AT IR S IAAHE A RN R, HES
MO, PLAHIRIRBERS , AORHR D ] I AE AR, AH )Y
Wb i) e A AR, ORI B SO, R sk
B T2 2R E AR HE T AR A PR B | R BB

P 5 HEI A A T A B R

(a) BUEBLULER (b)) AR
Fig. 5 Wrinkling defects on conical surface of conical cup

(a) Numerical simulation result ~ (b) Experiment result
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Fig. 6 Unremovable wrinkling defect
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Fig.9 Cavity pressure loading paths of conical cups with different cone angles
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Fig. 10  Measuring points distribution for wall thickness of conical cup
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(a) Numerical simulation results ~ (b) Experiment results
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