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Run Notes & Keystroke Summary

1.0 Introduction

Impact Problems - Episode II: Mass Impacting Rod

The input data files for the FEA model outlined in this document may be downloaded by contacting Applied Analysis &
Technology at AppliedAT@aol.com.

The input data files and keystroke summaries are for use with FeMap v11.1.2 and Patran 2013r1 or later.

User notes for Patran are contained in Appendix A. Patran users may download “Rod_Impact v2013.db”.

2.0 Getting Started

“Rod_Impact v1l.1.2.modfem” contains the complete solution files for transient response due to a concentrated mass,
traveling at constant velocity, impacting the free end of a rod.

etting Started

After first starting the program at the top menu bar: File—Open and locate the file “Rod_Impact v11.1.2.modfem” from
your download directory or the name that you have selected for your backup copy. Listed below are keystroke operations
to lead one through this sample problem. One can either simply review the stored solution data and summary view screens
or try re-processing some cases. The keystroke summaries are condensed operations to speed one through the sample

problem.

Reviewing Input Parameters & Correct Units for Transient Dynamic Solution
» To check the bar material select Modify—Edit—Material OK [. In the dialog boxes are data for “Generic Steel”, note

E =30x 10° Ibs/in?, v = 0.3 and p = 0.0007324 Ibs-sec/in*. Select (Cancel | or ESC to exit.

» To check the bar section select Modify—Edit—Property-Select All . In the dialog boxes are data for “1'" Dia
Steel Rod”, note 4 =0.7854 in’. Data for “50 Ib Weight”, note Mx =0.1294 Ib-sec’/in (50 Ibs weight). Select
or ESC to exit. One may also expand the Model Info and follow the steps shown below.

» To check the initial velocities, from the Model Info tree, Load Set 2.. Impact Velocity 40 in/sec, right click on 1..
Initial Velocity V0= -40 in/sec, right click on Edit Load note a value of VX =-40. Select| Cancel]or ESC to exit.
The 1.. Dummy Force can be checked in a similar manor.
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Processing and Viewing Transient Solution
Step 1: Run Transient Thermal Solution.

From the top menu bar: Model — Load — Set Select 2.. (8- Analysis Set : L _Resonant Modes
: =8 Anialysis Set : 2..Impact Response|
Impact Response. Everything has been preprogrammed for —Solver : NX Nastran
the Transient Dynamic Solution. Press to ESC and [ Type : Transient Dynamic/Time History | @
. - Analyze : Local
. . - Executive Solut
From the top menu bar select Model — Analysis and review xecufive/Solution
the following key entries: - GEOMCHECK
E| Analysis Set: 1.. Impact Response £+ MODELCHECK
. o e . - Modal fBuckl :
v" Type: Transient Dynamic/Time History : o ai/Bucking
. =| _ynamlcs
B Dynamlcs i Owerall Structural Damping : 0.1 | @
v" Overall Structural Damping 0.1 i?;“ﬁz'; frequendes :0 ST R
v" Solution Frequencies W3, W4 = 431 Hz @
v Number of Steps 500 Mumber of Steps : 500
v" Time per Step 1.0e* /[ Time per Step ! 1LE-4 @
1 Qutput Interval : 1
v" Output Interva! 1 - Modal XYPlot
E Boundary Conditions [+~ External Superelement Reference
. . . ave...
v" Constraints: 1.. Fixed LHS & ""Psﬁ Reauzzmda”d Conditions
- Title : Untitle
v Loads L. Dummy Force . . ] Boundary Conditions New. ..
v Initial Conditions: 2.. Impact Velocity 40 in/sec - Constraints : 1..Fixed LHS
E Output Results i Loads : 1..Dummy Force
- Initial Conditions : 2..Impact Velocity 40 in/sec

v" Displacement: 1.. Rod End
v" Velocity: 1.. Rod End
v" Acceleration: 1.. Rod End

[+ Output Reguests Dane

Refer to the Analysis Set Manager shown at right. After verifying the entries in the dialog box show, Select | Done | .

Next Select File - Analyze. Processing should begin to run and automatically read in results. The solution files are
included with these run notes. Select “File — Attach Results and select output file ”Rod_Impact-Solution.xdb”.

Step 2: Post Processing Transient Graph of Axial Stress for End Element
To open a Window for viewing graphical results select Charting from the LHS toolbar. I’ve stored all of the set-up
parameters and pre-selected proper scaling for displaying axial stresses versus time in graphics form for the free end of the
rod.

1.) Click on Chart Icon box.

2.) The next dialog box should be “Select XY Data Series Manager”.

3.) Select “End Axial Stress

4.) Select “Edit Selected”

5.) Select “Vector vs Entity”

6.) For Output Case, select “1..Case 1 Time 0~

7.) For Vector, select “3183.. Rod Axial Stress”

8.) Select “Vector vs Output Set”

9.) Select “Qutput Set Value”

10.) For Start, select “1..Case 1 Time 0~

11.) For End, select, “401..Case 401 Time 0.04”

12.) For Location, select element “20”

A graph of axial stress as a function of time (seconds) for the element 20 at the free end of the rod model idealization
should display similar to the one below. Similar graphical results are stored to show Velocities and Accelerations for the
end of the bar Node 21.
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2 Femap with NX Nastran - [Bar_Impact modfem] - [Working]

Impact Problems - Episode II: Mass Impacting Rod
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For any questions you may have regarding this FAX/memorandum, please call at (714) 846-4235, E-Mail at

AppliedAT@aol.com.

Time Interval, Seconds

@ End Axial Stress
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Regards,

David R. Dearth, P.E.
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Appendix A

Run Notes for use with Patran

These run notes are highly condensed for use by experienced Patran users.
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Patran users might find the following reference commands helpful.

The following files are needed to review results: “Rod_Impact v2013.db”,”Rod_Impact-Solution.xdb”.

Review Impact Initial Conditions

To review load case options select:

v" (1.) Loads/BC, (2.) | Modify |, (3.) | Initial Velocity |, (4.) | Nodal|, (5.) | Initial Velocity |, (6.)| Modify Data |,
(7.) Trans Veloc <-40.,0.,0.> {Vx = -40 in/sec}, (8.) | OK]

v (9.)|Modify|, (10.) | Force|, (11.) | Nodal|, (12.) | Dummy Force|, (13.) | Modify Data |
(14.) Force <-0.001,0.,0.> , (15.) Time/Freq. Dependence | f.Unit Time Function | (16.) | OK|
See screen print below.

Bl Patran 20

f File Group Viewport Viewing Display Preferences Tools Help Utilities

Home Geometry Properties Loads/BCs shing Analysis Results Durability
5 1 b 5, X @ -;‘ I (e h 29 x
—. s . 4 i FEArY) w2 | [k |17 B
B » B 2| k& (] ) el | || ‘ A
Displacement | Force | Temperature | Velocity | Acceleration | Crack(VCCT) || Displacement | Pressure | Temperature | Inertial | Distributed | CID Distributed | Total || (+|(§i&|[1%| || Deformable | Rigid | Color Code || Create || (¢y|[#3|[€| || x| ||| Create ||[m][ | o]
Constraint Le ad Load Load ] L Bodies Body Pair G c 8 E w Load Case L] g
Nodal Element Uniform [Element Variable Contact Bodies Body Pairs | |initial Conditions||_LBC Adtions ||Load Cases||_LBC Fields
D@l LRk
E Sy
=
[ Load/Boundary Condtions S| - 5 Sct Scale Factor Load/Boundary Conditions

Load/BC Set Scale Factor
1

Acton:  [Modify ¥ @ e

Object: Initial Velocity ¥ @

Trans Veloc <v1 2 v3 -.('
Type: (Nodal_~}

E Q)] :

Rot Veloc <w 1 W23

<0.0,0-

1 Action:  [oaity_ | o

W Spatial Dependence * TimeiFreq. Dependence: Object:
Force <F1 F2 F3> T

2 e
<0.001,0, 0> !UMT\meFundmn@ i

Bl | 1oment <11 w2z

Current Load Case: Force Phase <Fp1 Fp2 Fp3= ] Current Load Case

Type: Time Dependent Moot Phase <t oz Mot Type: Time Dependent
"
<l B < I 2]
Spatial Fields zadaaiaty T Spatial Fiekds ‘Time/Freq. Dependent Fields. SERRERICINY |

Uni.Time Function

5

Rename Set as
Impact Velocity

Analysis Coordinate Frame Rename Set as
Coord 0 Dummy.Force

16 ok ] [ Resst ]

Analysis Coordinate Frame.
Coord 0 0
(8)

a3

Modify Data.
Modify Application Region

-Apply-

(6)

Modify Application Region

| (¢4 = End Attach Fesult Fie ™
Blliyacicase_deete( "SC1:", FALSE |
5%

To inquire on the concentrated mass select Properties — Modify — Concentrated.Mass — Modify Properties and note
mass properties. Mass = 50/386.4 = 0.1294 Ib-sec*/in.

To inquire on the rod Properties — Modify — Uniform.Rod — Modify Properties and note Area = 0.7854 in’.
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Review Analysis Run Options

To inquire on the analysis run options select:

v (1.) Analysis, (2.) “Rod_Impact”, (3.) |Solution Typ5|. Note the following:

Impact Problems - Episode II: Mass Impacting Rod

v (4.) Transient Response (Solution Sequence 109), (5.) [Direcd.

v (6. Subcasesl ,(7) |Transient Response| , (8) | Subcase Parameters | ,(9) |Deﬁne Time Steps |, Select

(10.) No. of Time Steps [500], (11.) Delta-T [0.0001], (12.) [OK], , (13.) [OK], (14.) [Apply]

See screen print below.

B patran 20

f File Group Viewport Viewing Display Preferences Tools Help Ut

Home Geometry Properties Loads/BCs Meshing Analysis esults Durability
3 |1] » (11 [IIE75 0 S 2 LR RS- [
H, 58 a8 . | . | A A 5 | I ||t flif)
‘E'M.H! ﬂslld!d Load ’ Analysis Read | Submit | = || » & | XDB Output2 | ‘.1-‘-STER "“j“?, | 16119 | d3plot ‘Q 1™ i“ LS
odel | Group | Simxper t | "oBait | outpurz |
Analyze Create Existing Deck. Optimize | Toptomize, Access Results Delete Adtions
LDSefLhd e

Anaysis | Solution Type
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O LMEAR STAT

O NONLINEAR STATC

O NORMAL MODES

O BUCKLING
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O IMPLICIT NONLINEAR
(O DDAM Solution

ke T T —T
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—
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Diect 'g(:}

Soluton Parameters.

Solution Sequence: 103
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(B}

\nput Data TRANSENT RESPONSE SOLUTION PARAMETERS
= Time Recovery Points Q
Mo of Time Steps DetaT ‘Skip Factor DEFINE TRE STEPS.
1 500 8,8899997E-005
Defaut Load Temperaturs =
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Subcase Name.
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Avaiable Load Cases
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B

B

Action:  [analyze ¥
Object: __Seeﬂbﬂ Group =
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Code:  MSC.MNastran
Type:  Structural

Group:  Current Group

Avalatie Jobs T
Rod_impact
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Rod_impact
Job Description (TTTLE)

impact Concentrated Mass at Free
End of Rod
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Transiaton Parameters,

-

Cancel

Direct Text hpud...
[T .

A Apply.
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Review Results

To display the time history analysis results:
v" (1.) Results, (2.) Graph _
v (3) IModify | , (4) |Graph| ,(5) |Existing Graph Plots| , (6.) Select [Transient] , (7.) Transient
v (8.) Select Results, (5.) ... Time = 0.0 to ... Time = 0.42, (10.) [Stress Tensor], (11.) X Component
v
v

(12.) Target Entity, (13.) , (14.) [Node 21|

(15.) Display Attributes, (16.) X Axis [Times, Seconds|, (17.) Y Axis [Stress Tensor, Sx|, (18.)

See screen print below.
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g Select Result Cases )
= Shows X Acxis Label q
‘%j_[”:‘ X Axis Labet
] Time, SEtnnds
@
5 0 X Axis Scale
2
(@ Linear O Log
X Axis Format
q [¥] Show Y Axis Label
Y Axis Labet:
Stress Tensor, Sx @
L
Select ¥ Result VSRS
Accelerations, Translational ~ @unear O lLog
Displacements, Rotational
Displacements, Transiaton [ gy ] [ Reset [ X fxs Format
Stress Tensor, 10
Velocties, Rotational S i XY Window Name:
3
[ Append Curves in X Window
X |Global Variable. .4
Variable:
=l /5# Total execttion ime in real seconds: 0,000 [~
95 Total evecution ime in CPU_seconds: (L7
e ~ —
v
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