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Research on the Precaution Method of Wrinkle of the Deep Drawing Cylindrical Workpieces

YUAN Yu-hong', TENG Sheng-lei’
(1. Mechanical&Electronic Engineering College , Guizhou Normal University, Guiyang 550003, China;
2. Mechanical&Electronic Engineering College , Guizhou University, Guizhou Guiyang 550003, China)

Abstract: By analyzing the mechanism of cylindrical part’s deep-drawing wrinkle which is caused by moment of flexure, the e-
quation of critical state of material’s wrinkle is obtained. Based on the critical relative thickness of the sheet’s wrinkle the impacts,
which are contributed by the non-pressure sheet’s factors including yield strength o, modulus of elasticity £, Poisson ratio ., hardening
exponent n and drawing coefficient m, on cylindrical flange’s fold are discussed. The impacts caused by the factors, including the un-
der-pressure mold coefficient, drawing situation, sheet’s initial geometrical factor, material’s performance parameters, on restraining
critical blankholding force of the flange wrinkle are discussed. The processes to prevent flange wrinkle are formulated.
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Fig.1 Transient state of cylindrical part’s deep-drawing
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Fig.2  The single-corrugated hillside cross section graph at

arbitrary radius r
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Fig.3 The changes of moments in deep-drawing
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Fig.4 Effects of various factors on critical blankholding force

MIE 4a AT LUE H, FERLTR LB/, B IR
EEHE T, By it i He s a3, 18] 4b H TS A A
SR A A RE E D, AF X (MU P AR 1 o, 7 48l S

R Jghmn, P 4c R FER G AR ) R 5y 7 A
B, B A B i Tt ok, BT 4d O AR SRR
SN Wt B T 28 K R, 97 A8 i SR 01 7 8 D



. Wom o E T R

2010 4 1 H

/g H T T AR A AR R 1) e AR L T BT, A
i 37 07 3 AT TRk — I 22 A B3 0, DA A 7 22
AR DX A A A ) D) 1] 1 4 25 0 4% 81 A0 7 b 2
Dok, 77 A8 e S5 s i g o i s/ N

I #0101 52 B B2 ORI R LA 28 b1
BHERES BOHNIIR TOLAIRZ MR, B LA TR |
PR T UL AL I 1 e84, E i, FE A
Tz R AR I IR, Rk 22 AR U S
F31 77, DRAERCRBEAS K A 8 A3 A B HE 288 R
Mo T ORI BB ARBR

3 HiE

1) BOBLA RGN R R B, e Tk 1) 25 40 A i
B, YAPRH AR S /N T BT AR A S,
PRI RL™ A A 100 4 45

2) AKRMAT  HBERA R R EE /D KT

WA R | L | A A S

A RIS (0 PR AT bR T IR o,
Btk B PR o BEACARHC 0 IRER B m %, 15
HEATRER T 2B A T 7 1 R SR T R4
RHGAATEE /D AR RA m, PR o/

o, BN, SRR E AL w FUEIEHE AL n XK
AR AL
3) HRIRAYAE XTI /D /N TG B R

o | PR AL TUR T 3 R i 2

TN p VAP 2550 M, B9 DR/ ) 45 7™ A
i S 301 03 p,, S PLTR EE AR X AR N A2 45 B B
TREC 52 280 PR B R B 2

t

S0k

(1] FENL MEBIES5RRIM]. dbat. a2 Tk i il
#£,2002:117-119.

(2] BBk KB IS ) MR ISR A ()], SRR
AR, 2004,29(6) :20-22.

(3] W& B, PEHEZR RE)ISBIT L Ll 8
P X T ,1961,2(10) :707-714.

(4] kg4 MIARPR T 22 XA T [ T]. BES:
A ,2004,29(2) ; 18-20.

(5] THEAM. BIRIEAA i ) 22 B BRI i) 4 i 7904
[J]. #REHIAR ,1994,19(5) :21-23.

(6] BKF. B TZS5EAR M), dbat. dbs TR
2EH AL, 2007.

(3% 22 W)

2) 20SiMn3NiA WNAIGEFRENH LN 1 C /s,
RIS — s RSP &, 20SiMn3NiA 4N TE 75 5 7R AR A%
PR ENEEE T (b nZs ¥ ) SR 3RS S IR s 5 G
A+ DL FCAR RIS 2L 2, LB 25 ¥4 250 5 2 A 38 O, A
25 5 [RARA SR ok 4

3) HiA CCT MZAH I, B4k T 5 [R iR
L RARZHZ (82 CCT thk iy Ms ST BRIG
RFRE PR AR, 7 A2 22 4R, AT ATE 1 C/s 1Y
R EHCR T P AR B s

S 30k

(1] BE, XER, JEH IR, % AL HEXT DT300 K4 4
R AN AR RE R [ )], FRER AN, 2007, 28
(2) :29-30.

(2] KR, IHE, % 425 8 Xt 2200MPa 2% # & 3

RS FPERE S ()], &8 b T, 2007,32(2) :
16-19.

(3] EBBR,HH, B D%, AE BT 22X 25CNiWVA
PRI L LR Ty 2= RE R sE A [ )], i 25 B R 3R
2001,21 (4):9-13.

[4] JUNH]J, KANGJ S, SEO D H. Effects of Deformation
and Boron on Microstructure and Continuous Cooling
Transformation in Low Carbon HSLA Steels[ J]. Materi-
als Science and Engineering A ,2006(422) :157-162.

(5] A  XVZRT, & JT4h, 55, 1500MPa 22 5 7 D1 [T
W/ SRR B LV SPERE [ )] BRI 5T 240,
2001,13(3) :31-36.

[6] TOMITA Y. Development of Fracture Toughness of Ultra-
high Strength, Medium Carbon , Low Alloy Steels for

Aerospace Applications [ J ]. International Materials Re-

views ,2000,45(1) :27-37.



