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A Study on Static-Implicit Forming Analysis of

the Magnesium Alloy Sheet

Young-Ki Son*, Dong-Won Jung**

ABSTRACT

The characteristic of magnesium alloy is the most light in utility metal, the effect of electromagnetic wave
interception, excellent specific strength and absorptiveness of vibration. Although magnesium alloy with above
characteristic is a subject matter which is suitable in world-wide tendency of electrical component frame, sheet
magnesium alloy is difficult to process. Therefore, forming analysis of sheet magnesium alloy and applying
warm-working to process are indispensable. Among Finite element method, the static implicit finite element
method is applied effectively to analyze sheet magnesium alloy stamping process, which include the forming
stage. In this study, it was focused on the crack, wrinkling and spring back on sheet magnesium alloy stamping
by the static implicit analysis. According to this study, the result of simulation will give engineers good
information to access the forming technique on sheet magnesium alloy. And its application is being increased
especially in the production of electrical component frame for the cost reduction, saving of defective ratio, and

improvement of Productivity.

Key Words : Magnesium Alloy Sheet(3}#v} vl $3), Forming Analysis(“d 38l A1), Warm-Working(=-717}
%), Digital Camera Frame(H X8 7lvg} = <)

1. M = 94 L EE Aolx S AxAEY qFAAE 435

3t= Aol itk 31 press formlng 1&g He

A AARCE ulau4stae] wMAE )& & A& Hood/Door Inner Panel s A-EA FE-E

B3 Ed]o] 299lS jHEo] QHolo ':_ZHoé gsle g7k obF glon, ‘«l Zoonpd 2

B A HITACHIAL, MATSUSHITA A7) 5 press CFTH & &% 2 }EXMIOWMWUP U}JL] = r

forming 714¢ A &% olIdERE FUE Aolx v AH AESE WA, Sulde AR A
Aolth[1]

vladlg FEe AL8E455 M i 5%

* AlFheta kel 7)A ¥ St WeFrdad vas, 4a4e 7HAL 10111 ks

# WA} - AT 7)AF sk olU o i3k x4 AT} =Tk =3 YA

E-mail : jducheu@cheu.ac.kr

- 44 -



vtadls dE BAe AR dEsAel #d AT

SN A7LE S A A7H, A4z

ol Holukm AYol thsh e, AAsk oy 5
o BHe AT Atk A AAHCR Fulel, F
£, wER AFY 5o AFe W% L wea ]
o Ane] FYof o T AhSE st wA

I 9 FACI BAE BRE AAAEe e

o o
H 2

ofr
-

of Bejre F& gdRvFow Hof gtk ey
i E AEe T el @AV don, B
P Aol sheol B Aol
@ EosE, UFelie A5 AF S

O 1© U e g°
[
i
rlo

& 7} gith 2B At FE7H Holue
1834 2 1 e o $Ee ARAE
Hde] AAA FAo] Adg AAfolth[2]
A vk %

(Mo

Y

FFe 7HEskeE Wols tholAl
2®o] giEoltt, Iy vk & A ¥ H(sheet
metal forming method)& tho] Hi o Hlsl 7FEEY

aA)e] £4o] A
g sko] Zhsstal AF
=7 =1 29 540 ¢
navs 3 vk vk A

AE ZAo= dl”ﬁq a8y 343
ohFe e AFE 3
2 %J(drawing), ;L‘Gl(bending), 2EY

Fhg ATk

_FL
1l
Ir
=
)
al
I
oX,
2
rE
fo
[

| 4 (stretching) =
Ed(trimming) o dhFeta HFA1 sHo=m o
FoA o] ARA 24 ZAR A 2 Y =
Aol w2t Bl F(crack), FE(wrinkling) % FAEE
Al YA o]Hde 24N ES SN o 2~
zygwo] A% wi mlavsdEe AdAE 2
HA 2 7l ool ok B AFeAe uhd

B gFos uxg sve zEge Awg
of gloid PN B HA A A7)
2 A B FHES AT AR FEAN L B

g F e AERE ATA Ik

74 & (quasi-static) 3}
= AT F e
Edold a7 sliA Al TR AW
. & AZF- U AH(static implicit, SI), HZ-2A 3

oE

(static explicit, SE) 12]3L 52-2<33(dynamic explicit,
DE)H Go] 2. MAAFHSZ  LS-DYNA3D,
PAM-STAMP, ABAQUS/Explicit, RADIOSS 5¢] 9|4
Z (explicit) AZEYo]Eo] 35 2oqx1 Qe
ol ALY dFHoR, EASE HEZAE
Hla A 43 s]4dsiH, EH@‘, 235 EAE v
A GAZE Yol F 5 7] wiolth WA A (implicit)
AZESAEA FHY dF }Ex} BJAfol| A 2o

e Aoz 2929 Kubil ™7F 7123E AutoForm
e AZEE Uiy Y E Bt &
HAA4 EAZF SEEJT, 58S 1¥se= dete s
o} %i}f& 7SH“ S A% Aok 75.% s 84 A

AL JFR A o}q EH/KJH]—HJoﬂ_ One -step 41}
Incremental 3j41o] gJom A= AT B 7B
o 9It}h Onestep AL SAH AFTomHE A

oz AL st wpHoZ FAA 7 o] oA

Z7IGA A AAHQ] AU FHAAFE Fet
3t FHLEFE AMHE 5 Jo HFE=HoA
= U4 "ozt B =8| E Incremental 314
B3 s s 3}9&31'4, Incremental &4& =3
PFoRHE AF o2& +£xAQ S Y
3l =2 AEEE RASAT P4 /\lﬂ | &
A A Gl ok T2 EE AA A Al A
= F /A MRS gaste a3 A l 7}
aypgolgt & 4 Jrh[3-4]
3. MdaliMZnt

ASE AZ31 AEY w3 vfavsdaS AHES
A vpEAFE 01, F7= 05mmelt I8l #
AFNA AHEE AH-NAY LZEolE 237
o] AysfAo] ofF JdEo] YA ekol, AR 7]
= oA etk AP0 M 2 AR L
7 250°C =HoA AFZEANE do] AYedS
gots WHES ALt ZH2A8E FAe A
A5 5 (Single action method)-S A &3} 3L Fig. 19

HH QoA RE fIE2HE to], £33 &, H
X 2] & ot

-

_truu >

- 45 -



£971, 4Fd  F=7AVT I A ATE, A4z

Fig. 3¢ o7} 80mm, 90mm, % 100mm & ©
AR a4y, 24 dAEE ~xauw 8y Fo| T

AVEE FXLE BAFT Yot

P 2007)

Fig. 1 The metallic pattem shape(Incremental)

Fig. 2= ©Ho]7} 80mm, 90mm, = 100mm & ©
Az 37, 2 dAEE A=y Wy o A
PN RIS RoF1 Ut

un zoor

(@) Punch stroke = 80mm

un 20073

(b) Punch stroke = 90mm

vawv
v

dicar_incre (Adminisirator. 21 200

(b) Punch stroke = 90mm .

2a07)

(c) Punch stroke = 100mm

vav
~

(d) After spring back
Fig. 3 The thickness reduction ratio distribution

VAV
4

(d) After spring back Fig. 4= <& dgsadg 2+ FAo s A
Fig. 2 formability distribution FIAE B E JeERJATH

o
2
2
R
"™
ofh
ol

- 46 -



Bl §E WA AANAH 4P DR A7

27| A 71283 2] ATA, Aas

W

(1]
L
ahie

[

Wajor strain

T S T
b

(@) Punch stroke = 80mm

Maor st

(b) Punch stroke = 90mm

bojor st

o oMouou

10__kinder

5000 10000 15000 Z0000 25000

Force

-15000 -10000 -S000 0

o 40 =] a0
Process time

Process data

24 V0:02:42 2O0F

dicar_incre (Administrator, 21 Jun 2007)

Fig. 5 The forming force

Fig. 6 480l BuUx AF 44 + 2= skid
linee Al Zlolwl, Jus Zo) AZZ FY
sl e ¢ 4 Atk

(a) Front view

(d) After spring back
The forming limit diagram distribution of
Each punch stroke

Fig. 4

Fig.

[e)]
AA

(b) Other side view
Fig. 6 The skid mark distribution according to

forming
Fig. 714 (@O)0)E 2=z AFe] Funs
Aol FAE Jepgu muﬂ d)E)E 71Zo] =
= oEs) 7 g 2z Ao YA4L 5

o Sjste] HojFal AE}.

- 47 -



£97), 354 :

F= 7| A7FE 8B A A7, A4S

sl waw
—

T . 4
et . g

e — WA
= i

(e) Deformed section shape according to different

section’s location
Fig. 7 Form comparison of before and after spring back

1>
g
kl

4, &

Fig. 8& &4 & 1 A%g 47
2 A A8 & Aow
Ak & FEOE A
Aol el B G A% 3
3 s RES AL

24 0% o Fuse 5
SR EER T E BRI %%711%% gYstel B
=2 e F4e YAk T Solth

Fig. 8 The photo of tryout for the digital camera frame

5.742

[ —

fl

1. B84 %ml%‘i% B8-S FalA AYsY
AFe BAE FEol| sicto] LA slsido] o
U o =3Zo)v) u]u]s}z FA Haago] 20%E dA
ol AAZE o] AR FS HAoE oitE
STh

2. AA @Al A vk nfOvEHFOE AFE
S Aaksly] YeiAE H4 25 Tonol Y& |~ &
ol Wasiy, g FAHS vpxH AEZA AF
o] $AEE W FEAAYH B Yol Y
I AEZ A F Y= skid lines AAsH] Y30
3 ZolAY HA RS 7]9E Wk F3AA

nllo

2. g3 250°C o] 9ol o] HAF Lmv}
A% 2AE PR} ok

- 48 -



vl e B AR ddsAel B3 A7 A=AV S A ATE, A4z

vl Eee deolA

FEe AFHLE ol AL oo shdste] A
Pshe 2O 7HE PE LWHE BEES A
sgo=H JHEES A B S, AFYUEs
Fdo] B AFL 4S F Y= ok I 1
FAH WPOF vig FFol wwels] WE
of & wagol kol £x §A7 ojHe B 1
stel, S0l AW G 7Hske A Zalx A
S HAY 5 e G Ao AZEE AUk & A

1. FFESAHRY, 20064, I8H 17)% w1
T AHYEETAH U BIEIzRrEe EFEE

pp.149-150.

2. o]&4, 2004.2, vlavlE ¥w HAY 27 d=
2ol Hek AT, AL skdoiste A
AR=E, pp5-9.

3. ATY, olxE, ALAE o]&g AATE HHs3)
A A YEsts 2007d AT S =R,

A FAMAANE, 2007 6 20~22%, pp99-100.

4. 1PEF, A5, 4d4, o)xs, %'ﬂé%‘, Y4,
2006.3, REF 5||_|_ OTR-R/L =}x|#d ~®lg A
AlA AYsAS T TS BFHAT, T
AU 3% A|23d A3ZE, pplls-124.

- 49 -



