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Fig.1 Development on mechanism and application of vibration assisted plastic forming

16 B SRR S T - B R
B EE R A 2 ] o N [R)RA AR A I 3 4l
Bk SOE RN A 25 5, 9T H Az 3|
PRENSERMES AR
1 IREhT R LR B0 R 71 9 22

TE SR BUE 2o A it ik B 2
PR SR 1IN B S , I B Bl
IF 7 Bk /INEZ BRI A DL R b
SR I Y D G B e I AL ]
o0 5, Huang 25 PO 5 4l (1)
7l B 48 v LS 2 3 Bl A 7 A
e B 5 4R i B B, I FLa A 5 2l 4
IR 45 R 8, A R iR Bh R AE Ak
AT REAEAR KRR b 32 Ah iR g i
ATEA RS RLEm , F EA
K, TR SR N R [
AR (— AR 10°Hz ) 1 Gk
AR DR A SR AR R N Bl
N 3 A 5 B (RO i BN
FEAHERRIUE X TR AL 52
Zhou % " WELF1E 20~40kHz FITE
FE PRG35 55 Wik S AR AL A5OCR
VEF DA R AT 2838 i 2 fofF 10 28 3 38 1
T (SR R i i v o

X -4k 2l % Bl 2844 O th iR 3
HACBIMLEE, EEA AT 4 Fhig R,
(1) D 3, MRk F A I 2
HEAEA T, F 5 sh R Ak U
(2) I 3l B4 I J3E 5007 A R Ak L 2 T
L PR AE R B S B (3)

FEEEERARIUN , MRk P AL B 2 P R Bl
e W WA 4 50 g o T el 8 R A T AL
s RE R AR AR L. PR B RE R
7 FE S AR SE A, (e A7 s o0 AT
PCAS T RS B IR R O A T
R TIN, (AR B R T AR B
KFIRBIILHERIER 7, Kempe
A DV T A R BB R 3
oy, RER 5h 7 AN JS 5 Dutta
A OO J e iR Bl mT LA SR A S A T
FEE K BE T, I HAR A R K
PR, DTS I 1 (o7 i TEE K 1 A g
o (4) B J7 % & i, B 28 H

150
Start

100

True stress/MPa

50 F

vibration

. : Lo
Acoustic Leze Tl
}softenening 1’_.9’”" R \

/4"

12 By 8 B /N T AL R DR R
2 ik £ 1k 5% 38 JBE I, AR B o A PP A
H G RS W Rl A28, 2 SR AR 7
A LA AN T A 4 R 0 S
SRR, AN WL A R S, A
VR L e SV A b3 2= I = e ) A
jjvﬁ/J\ [27—28]O

TEIRNH B BT s R B
PR Sl R i AL BUBE (LR
PRI BFRAEON o 508 B 7l ) s 4
JO7 3 — WA 2k PRt B T AR AR A
LB 20 e 2B R, AR AR
BRAC TR A AL B0 )™ A R O

Acoustic
hardening

————
-

¥

Stop
vibration

Line 1, v=0.085mm/s, 7, =0

------ Line 2, v=0.085mm/s, t,=8s
""""" Line 3, v=0.085mm/s, #,=2s
— = -Line 4, v=0.170mm/s, t,=4s

0 0.1 02 03

0.4 0.5 0.6 0.7

True strain

B2 BEEHEFNN-MEHL (vARNEE; (ARNDFERE )

Fig.2 Stress-strain curves of ultrasonic vibration assisted compression

(v is punch speed; #, is vibration duration)
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Fig.3 Vibration assisted drawing process (fis frequency; a is amplitude; v is speed)
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Research Progress on Mechanism and Application of Vibration Assisted

Plastic Forming

ZHANG Haidong, DENG Lei, WANG Xinyun, JIN Junsong
(State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and

[ABSTRACT]

Technology, Wuhan 430074, China)

Vibration assisted plastic forming, which can help to reduce the forming load, improve the formability

of metallic materials and refine the surface quality of formed parts compared with traditional processes, is an advanced

process with broad application prospects and has made great progress in recent years. Vibration assisted plastic forming

effects and related mechanism are introduced, constitutive modeling and numerical simulation of vibration assisted

forming are summarized. In addition, vibration assisted plastic forming processes as well as the apparatus of ultrasonic

vibration and low-frequency vibration are reviewed. Finally, the problems and development trends in vibration assisted

plastic forming mechanism and application are discussed.

Keywords: Vibration; Plastic processing; Mechanism; Numerical simulation; Apparatus; Constitutive model
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