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k) ABAQUS/CAE Version 6.5-1 - Model Database: c:\Documents and Settings\User\My Documents\Project\Bi4a\B64-5.cae [Viewport: 1]

E File Model ‘Wiewport Wiew Seed Mesh  Feature  Tools  Plug-ins  Help = 5
o K7 R =
he@g ¢ ¢AAHNE EA 00 @ © LB W

al v :Q" Module: | Mesh | Model: |Madel-1 w | Object: (3) Assembly () Part:
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S48 Modsls (1) E:‘ e
= Model-1 % %
(5 Parts (3) . *
#1(P Materials (1) h
e ﬂE Sections (1)
@' Profiles (0} l@l L
e ﬁ Assembly ."‘i/‘ ‘
ol Steps (2) 5
B E? Field Output Requests (1)
+ %f[ History Qutput Requests (2) Y D__I
& E Interactions (13) % :
£ E Interackion Properties (2) A
ﬁ Contact Cantrals (0)
e 'ﬂ] Constrainks (3) [X:‘z]‘ $“
Connectors (1) b 4
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[ Loads (0) gﬂ"‘
# L 8Cs (2)

I Fields (0) 2@
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\" Annotations (0}
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The model database recovery operation has completed.
The model database "c:“Documents and Settings“User“Hy Documents“Project-Bbda“~Bbd-5.cae" has been opened
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3.1.1.2 fn‘iﬂT‘r‘i'L!ﬂﬂHﬂmﬁNUﬂ‘Ui’N'}ﬁ(’]l!ﬁ%ﬂ]u]m ﬂ1§ﬁﬂ$ﬂ1ﬂ153lﬂﬁ'l§i1’i
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ﬂ?ﬂiﬂillﬂﬁﬂﬂﬂNW’JLﬁﬂﬂﬂuui]%@]’f]\nlfﬂiﬂ?ﬁuﬂﬂmﬁﬂﬂ@ﬁl@\ﬂﬁﬂlﬁﬂﬂ@u U MAUTNUA

. . IS 9 A v =~ 9 9y Y o 2 o

Elastic Qg Plastic L‘]Ju@]u WINTHUAANTANWNTIUITDYUAIISADININITALNY  LASNINIT
a Y a S Y a J Y a o 9 ad A

’JLﬂi'lZ'Viﬂ'JﬂIﬂil!ﬂiMﬂfJMW’)mﬂiqﬂmﬂ ﬂ'li’)!ﬂi'lgﬂﬂﬁﬂiﬂillﬂii\lﬂ@ﬂw’Jm@i‘ﬂ’lhlﬂ 217 A9

m314 CAE naz ABAQUS Command Tag Tsunsuazdmnmauiigldsmuaton luuazds

2
v v A

ulsenen Tulasamsi 14 lmauauiagel] E = 50 GPa, Y= 50 MPa, Poisson’s Ratio =0.3,
friction AR FUFAvBIFEITIBY = 0.05, friction AAnFuaufYy Rigid body = 0.3 uaysvuali
Faauiluuy Shell Tmsfulainn Explicit saamade i

*Heading

** Job name: A64-3 Model name: Model-1

*Preprint, echo=NO, model=NO, history=NO, contact=NO

*Part, name=Close

*Part, name=Part-4

*Part, name=Rigid

*Part, name=Tophat

*Element, type=S4R

*Element, type=R3D4

** Constraint: Constraint-1

*Tie, name=Constraint-1, adjust=yes

_PickedSurf26, PickedSurf25

** Constraint: Constraint-2

*Rigid Body, ref node= PickedSet28, elset=_PickedSet29

** Constraint: Constraint-3

*Rigid Body, ref node= PickedSet72, elset=_PickedSet73

*End Assembly

*Material, name=Material-1

*Density

7.7e-06,

*Elastic

50000., 0.3



*Plastic

50., 0.

80., 0.00909

170., 0.01809

291.,0.02292

300., 0.04027

319.,0.05712

340.,0.07733

355.,0.09614

** INTERACTION PROPERTIES
*Surface Interaction, name=IntProp-1
*Friction

0.05,

*Surface Interaction, name=IntProp-2
*Friction

0.3,

** STEP: Step-1

*Step, name=Step-1

*Dynamic, Explicit

, 16.8

*Bulk Viscosity

0.06, 1.2

** FIELD OUTPUT: F-Output-1
*QOutput, field

*Node Output

A,RF, U,V

*Element Output, directions=YES

S,

** HISTORY OUTPUT: H-Output-2

*Qutput, history



*Node Output, nset=Set-1

RF1, RF2, RF3, RM1, RM2, RM3, U1, U2
U3, URI, UR2, UR3

** HISTORY OUTPUT: H-Output-1
*Qutput, history, variable=PRESELECT

*End Step

3113  mMsuaaanavedldsunsn ABAQUS mstanainali ABAQUS 92
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U, Magnitude
+6.045e+01

+3.526e+01
+3.023e+01
+2.519e+01
+2.015e+01
+1.511e+01
+1.005e+01
+5.035e+00
+0.000e+00
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Time Displacement Force
(second) (mm) (N)

0 0 25.5883
30.0075*10° 300.078*10° 78.7117%10°
60.0168*10° 600.183*10° 68.1277%10°
90.006%10° 900.071%10” 55.4388*10°
120.013*10” 1.20014 48.927E*10°
150.02*10° 1.50021 44.7201*10°
180.006%10° 1.80007 41.9928%10
210.012%10° 2.10014 39.8556%10°
240.019%10° 2.4002 38.1119%10°
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3.1.2 M3911 Mesh Independent
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3.2.1 ?ﬁmuﬁ (Element)
.. q ga sy A
- Element Y04 Rigid body N1 15tA512 A28 1151054 ABAQUS 19 R3D4
Aq 9a sy A
- Element Y04 Top hat 1153A512#A28 1U51n53 ABAQUS f1o S4R
3.2.2 vty (Mesh size)
Y Y '
1INWANITNAABIYDI M.D.White and N. Jones UHAN1TNAADIOY 3 FU AOFUINUTO
1 9 v

15F, 15D wag 15E #elvwiagdsuadrenuduaululasamsil nazauiaves 15F Ao 520y

9 9
VDUTUIU 15 Waatuag 817 333 Uaaluas aIu 15D A9 FLOLVDUTUIIY 15 Yaaluas 817 166

a A

Y
yaaluag , 15E ﬁi’) TLYSUDUYUAIU 15 WaaluAT 817 250 Waaluas Las 20F ﬁ@igﬂzﬂlﬂﬂ

9 9
FUINU 20 UADLUAT 17 333 WADINAT “1651]111Nﬁﬂﬁ‘l’lﬂﬂ’t’)fiﬁll”I‘ﬁ?ﬂﬁﬁi’)‘].llﬁﬂ“ﬂ (Verification)

E4
~

ilesnniiszezguilosuaz 19a1 luwnTums liwanisnaaes Mesh size laga

G]'liNﬁfS.Z UHANNITN Mesh size

Mesh Displacement | Ea (kJ) Pm (kN) | Pmax mode

20F 79 1.402 17.75 55 | Regular
4 78.9305 1.607 20.637 56.3 | Regular
5 78.9968 1.84 23.248 56.1 | Regular
6 78.9829 1.89 23.941 56.2 | Regular
7 78.7384 2.053 26.08 | 55.917 | Regular
8 78.7372 2.118 26.908 55.9 | Regular

=

<3 [ H a 4
1NA13199 3.2 ILRUNN Mesh size = 4 1iwamsunirzvaleTlsunsuldlndifes
o I A < 4 a 4
AUMINAR0IND1999 23 1FUU1AUD Mesh size = 4 (Hudou lvlunmsdasizsials Tasunsy
3.2.3 A5 (Velocity)
& & Aqug A a Sy a o
WumsmanusinldddutoulvlumsiasizidieTdsunsy vazlumsiasizil

1% Mesh size = 4 3¢ 1ANAAINT 9198714
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@]TﬁNﬁS.S UAANNITHININULTD (Velocity)

Velocity Mesh Displacement | Ea (kJ) Pm (kN) | Pmax mode
5 78.8903 1.6167 20.493 54.93 | Regular
10 78.9305 1.607 20.637 56.3 | Regular
15 78.978 1.8472 23.388 | 56.103 | Regular
20F actual 79 1.402 17.75 55 | Regular
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Friction = 0.05 141U Friction TuHIduAaU0Id 131104
3 1 Y]
Friction=0.3 19134 Friction 5511314 Rigid body N1 Top hat
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3.3.1 ANUHHNVDITHNH (Thickness)
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3.3.2 S28ZH19V09508TOU (Spot Welding)
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Spot-welding position Amount of Spot welding
(mm) (mm)
85 3
70 4
45 5
40 6
25 10

3.3.3 vinavedlassadisgivininia (Top- Hat)
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