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= Problem 1:

Tension Rod

Objectives:

1. Understand the difference between Lagrangian and Eulerian kernels

2. Evaluate the mechanism of bond failure and failure criteria
3. Observe tension instability in Eulerian kernel

To-do list:
You are expected to do the following studies by Beta:
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Create a new directory under Example 1 & copy input_rodten.k
Obtain the results by setting KERNEL=0, FS=1E+90
Create another directory and copy input_rodten.k
Obtain the results by setting KERNEL=0, FS=0.2
Create another directory and copy input_rodten.k
Obtain the results by setting KERNEL=1, FS=1E+90
Create another directory and copy input_rodten.k
Obtain the results by setting KERNEL=1, FS$=0.2
Create another directory and copy input_rodten.k
Obtain the results by setting KERNEL=1, FS=0.05
Compare the deformation and reaction forces

?6.4x53.3mm (Diameter linearly
reduced to 98.2% at mid-length)
6061-T6 .
Johnson-Cook w/o dmg

Input file: input_rodten.k
- 100X mass in simulation

BCs:
Constant velocity longitudinally at two
ends while circumferentially constrained
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~Major Keywords for Rod Tension
(By Default, TSSFAC=0.9 and ITB=1)

Keyword Remark
sr secia  siform  aet Updated Lagrangian kernel
31 10% 1:E 102 ISPLINI‘E] KERNEL LscnﬂLE SMST::;IP SWT;MEB FS=1E+9O
$ IDI;IM I;S STRET[-!H ITE ’ ’ .
1 10690 1.10 1 To see non-failure response
on  vecia | iforn et Updated Lagrangian kernel
$1 D:i :;: DZﬂ ISPLINE  KERNEL  LSGALE  SHMSTEMP  SWTIME FS:O 2
1.6 1.6 1.6 a l g a.a 38 a.a "
T = N To see failure due to specified criterion
b secia | alform  aet Eulerian kernel
L3 1?5 1:JE 1?2 ISPLINI‘E] KERNEL LS[:I:]I:EB SMSTEI;P swnﬂt:lEﬂ FS=1E+9O
oo e e To see tension instability
o8 secid | elferm  act Eulerian kernel
St n:c ln': nzﬂ ISPLINE KERNEL LSCALE SHSTEWP  SWTIME FS:OZ
1.6 1.6 1.6 a l jl a.a 3a a.a
R = B r B To see tension instability (improper criterion)
on seeit  Elform  aet Eulerian kernel
$II D:i :: DZﬂ ISPLINE KERHEL LSCALE SMSTEMP SWTIHME FS:O-OS
1.6 1.6 1.6 a l zl a.a 38 a.a
R = B v B To see failure due to specified criterion
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B reaction Force in Rod Tension
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Legend:

Lag: Lagrangian kernel
Eul: Eulerian kernel

NoF: No failure is applied
FO.2: Failure at eps=0.2
FO.05: Failure at eps=0.05
eps: effective plastic strain




ffective Plastic Strain at Failure Initiation

Time = 20 Effective Plastic Strain Time = 14.4 Effective Plastic Strain
Contours of Effective Plastic Strain 3.146e-01 Contours of Efective Plastic Strain 2.000e-01
m:%;‘x:e'o?zt’ clem# 2676 28001 ] m:%:);;?zt’ clem# 2678 1.900e-01 ]
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Time =  6.9997 Effective Flastic Strain Time =  6.9997 Effective Plastic Strain Time =  6.1998 Effective Plastc Strasn
Cortours of [ffective Plastic Strain 5.887e-02 Contours of Effective Plastic Strain 5.887e-02 Contours of [fective Plastic Strain 4. B22e.02
max~0.0558708, at slems 2004 S max=0,0588708, at elem# 2676 5.280e152 I max=0.0458245, at clem 660 SB%a
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