Autodesk Simulation HTML Reporting

BY AN AUTODESK EDUCATIONAL PRODUCT

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

IYNOILYONAd3 ¥S$300LNY NY A8 d30NA0Yd

Created by

Design Analysis

Project Title Here

Page 1 of 28

Author:
Department:

Created Date: 2/14/2012

Reviewed by

Reviewer:
Department:
Model Created
Date:
Reviewer
Comments:

2/14/2012

Executive Summary
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Summary

Model Information

Analysis Type - Static Stress with Linear Material Models
Units - English (in) - (Ibf, in, s, °F, °R, V, ohm, A, in:Ibf)
Model location - E:\13FEB12 SR modeN\LM11949 - LM11910 SR ASSM w Gap.fem
Design scenario description - Design Scenario # 1

Analysis Parameters Information

Load Case Multipliers

Static Stress with Linear Material Models may have multiple load cases. This allows a model to be analyzed with multiple loads while solving the equations a single time. The following is
a list of load case multipliers that were analyzed with this model.

Load Case

Pressure/Surface Forces

Acceleration/Gravity

Rotation

Angular Acceleration

Displaced Boundary

Thermal

Voltage

1

0

0

Multiphysics Information
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Default Nodal Temperature 0 °F
Source of Initial Nodal Temperatures Model file
Time step from Heat Transfer Analysis Last
Default nodal voltage oV
Source of nodal voltages Model file
Processor Information
Type of Solver Automatic
Disable Calculation and Output of Strains No
Calculate Reaction Forces Yes
Invoke Banded Solver Yes
Avoid Bandwidth Minimization No
Stop After Stiffness Calculations No
Displacement Data in Output File No
Stress Data in Output File No
Equation Numbers Data in Output File No
Element Input Data in Output File No
Nodal Input Data in Output File No
Centrifugal Load Data in Output File No

Part Information

Material Name

Part ID Part Name Element Type
1 LM11949 - LM11910 CONE_SR_Section 06FEB12 Brick AISI E 52100 Steel
2 LM11949 - LM11910 SR 06FEB12 Brick AISI E 52100 Steel
3 LM11949 - LM11910 CUP_SR_Section 06FEB12 Brick AISI E 52100 Steel

Element Information

Element Properties used for:

® LM11949 - LM11910 CONE_SR_Section 06FEB12
® LM11949 - LM11910 SR 06FEB12
e LM11949 - LM11910 CUP_SR_Section 06FEB12

Element Type

Brick

Not Enforced

Compatibility
Integration Order 2nd Order
Stress Free Reference Temperature 0 °F
Material Information
AISI E 52100 Steel -Brick
Standard

Material Model

Material Source

Autodesk Simulation Material Library

Material Source File

C:\Program Files\Autodesk\Algor Simulation 2012\matlibs\algormat.mlb

Date Last Updated

2004/10/28-16:02:00

Material Description

None

Mass Density

0.000730801590946217 Ibf-s2/in/in®

Modulus of Elasticity

30457924.9251276 |bf/in

Poisson's Ratio

0.3

Shear Modulus of Elasticity

11603019.0190962 Ibf/in2

Thermal Coefficient of Expansion 0 1/°F
Loads
FEA Object Group 7: Nodal Forces
Nodal Force
1D Description Vertex 1D Nt‘lgﬁ;‘;r Magnitude (Ibf) Vx Vy \%4 l\_/lr;llljtligllieDr
37 Unnamed 88822 62110 7200.000000 0.000000| 1.000000|0.000000|1
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Constraints

FEA Object Group 1: Surface Rigid Boundaries

Surface Rigid Boundary

1D Description Part ID Surface ID Type Fi))((ed Fi);ed Fixzed Stiffness
1 Unnamed 1 14 Translational | Yes No No 100(.)00'000000
(Ibf/in)
2 Unnamed 1 15 Translational | Yes No No 100(.)00'000000
(Ibf/in)
3 Unnamed 3 7 Translational | Yes No No 100900'000000
(Ibf/in)
4 Unnamed 3 8 Translational | Yes No No 100(.)00'000000
(Ibf/in)
FEA Object Group 2: Surface Boundary Conditions
Surface Boundary Condition
1D Description Part ID Surface 1D Tx Ty Tz Rx Ry Rz
1 Unnamed 3 3 Yes Yes Yes Yes Yes Yes
FEA Object Group 3: Surface Rigid Boundaries
Surface Rigid Boundary
1D Description Part ID Surface ID Type Fi))((ed Fi);ed Fixzed Stiffness
5 Unnamed 3 5 Translational [ No No Yes 100(.)00'000000
(Ibf/in)
FEA Object Group 4: Surface Rigid Boundaries
Surface Rigid Boundary
1D Description Part ID Surface ID Type Fi))((ed Fi);ed Fixzed Stiffness
6 Unnamed 1 6 Translational [ No No Yes 100(.)00'000000
(Ibf/in)
7 Unnamed 1 13 Translational [ No No Yes :(I.I?)(f)/(i)l?)o.OOOOOO

Results Presentation Images

Stress
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Processor Log Files

Summary Logs

Autodesk (R) Simulation Static Stress with Linear Material Models
Version 2012.00.00.0163-W64/X64 04-Mar-2011

Copyright (c) 2011, Autodesk, Inc. All rights reserved.

**** Memory Dynamically Allocated = 2061300 KB

**** Model Unit System Settings:

Unit System : English (in)
Force o Ibf

Length :in

Time HE
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Temperature (Absolute) : deg F (R
Thermal Energy : in*Ibf
Voltage HAY

Current DA
Electrical Resistance : ohm

Mass : 1bf*s"2/in

DATE: FEBRUARY 14, 2012
TIME: 02:45 PM
INPUT MODEL: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.ds_data\l\ds

PROGRAM VERSION: 201200000163
alg-win-x64.dll VERSION: 201200000163
agsdb_ar-win-x64.dl1 VERSION: 201200000163
algconfig-win-x64._dll1 VERSION: 201200000163
algsolve._exe VERSION: 201200000163
amgsolve._exe VERSION: 360000000

Structural

1**** CONTROL INFORMATION

number of node points (NUMNP) 63362
number of element types (NELTYP) 6
number of load cases (L) 1
number of frequencies (NF) 0
analysis type code (NDYN) [}
equations per block (KEQB) = [}
bandwidth minimization flag (MINBND) = -1
gravitational constant (GRAV) = 3.8640E+02
number of equations (NEQ) = 185412

***% PRINT OF NODAL DATA SUPPRESSED
***% PRINT OF EQUATION NUMBERS SUPPRESSED
***% CONTACT ELEMENT DATA

0000E-01
0000E-01
0000E-01

Friction
Friction
Friction =

proplD= 1 Contact Stiffness =  3.0458E+07
1 3.0458E+07

Friction =  8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
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Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
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Friction 8.0000E-01
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Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01

8.

8.

8.
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**** CONTACT ELEMENT DATA
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Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction 8.0000E-01
Friction =  8.0000E-01
Part 6: boundary elements

PRINT OF TYPE-7 ELEMENT DATA SUPPRESSED
Hard disk file size information for processor:

Available hard disk space on current drive =

Gravity direction vector = 0.0000E+00 0.0000l

9773.562 megabytes

E+00 -1.0000E+00

Z-AXIS
MOMENT

1**** NODAL LOADS (STATIC) OR MASSES (DYNAMIC)
NODE LOAD X-AXIS Y-AXIS Z-AXIS X-AXIS Y-AXIS
NUMBER CASE FORCE FORCE FORCE MOMENT MOMENT
62110 1 0.000E+00 7.200E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00

PRrrx

.
.

.
.
e

PRrrx

e
e

ITER

[

ELEMENT LOAD MULTIPLIERS

load case case A case B case C case D case E
1 1.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Centrifugal force / angular acceleration
load case rot.rate ang.acc.
1 0.000E+00 0.000E+00
Invoking Parallel BCSLIB-EXT Sparse Solver...
Number of equations = 185412
Estimated maximum bandwidth = 5377
Estimated triangle matrix nonzeroes = 42912720
Symbolic Assembling Using the Row-Hits Matrix Profile ...
Assembled in One Block.
Real Sparse Matrix Assembly ...
STIFFNESS MATRIX PARAMETERS
minimum non-zero diagonal element = 2.4105E+04
maximum diagonal element = 7.8266E+07
maximum/minimum = 3.2468E+03
average diagonal element = 8.3518E+05
the minimum is found at equation 13277: node=4426 Ty
the maximum is found at equation 12318: node=4106 Tz
in the upper off-diagonal matrix:
number of entries in the profile = 42727308
number of symbolic nonzeros 5618391
number of real nonzeros = 5618391
Sparse Matrix Assembled in One Block
Begin solving nonlinear equations ...
BCSLIB-EXT solver memory status:
in-core memory requirement (MB) 1035.15
nimum memory requirement (MB) 103.01
user specified memory (MB) 2003.04
available physical memory (MB) 2003.04
available virtual memory (MB) = 5956.65
memory currently allocated (MB) = 1035.15
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF: 162
CLOSE OPEN frON fOFF LOADFACT TOTALF CLOSED/TOTAL CRC-CHECK
1857 0 1857 0 1.0000E+00 1857 1857/1878 B53EF906
BCSLIB-EXT solver memory status:
in-core memory requirement (MB) = 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) 2029.08
available physical memory (MB) 2029.08
available virtual memory (MB) 5970.75
memory currently allocated (MB) = 1035.15

warning: your model may not be tied down
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Prrrx

enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:
0 26 0 26 1.0000E+00 1831 1831/1878
BCSLIB-EXT solver memory status:

in-core memory requirement (MB) 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) 2027.87
available physical memory (MB) = 2027.87
available virtual memory (MB) = 5969.44
memory currently allocated (MB) = 1035.15

warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:
0 8 [} 8 1.0000E+00 1823 1823/1878
BCSLIB-EXT solver memory status:

in-core memory requirement (MB) = 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) 2028.46
available physical memory (MB) 2028.46
available virtual memory (MB) 5970.23

memory currently allocated (MB) = 1035.15
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:
0 6 0 6 1.0000E+00 1817 1817/1878
BCSLIB-EXT solver memory status:

in-core memory requirement (MB) 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) = 2027.50
available physical memory (MB) = 2027.50
available virtual memory (MB) = 5969.47
memory currently allocated (MB) = 1035.15

warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:
0 2 [} 2 1.0000E+00 1815 1815/1878
BCSLIB-EXT solver memory status:

in-core memory requirement (MB) = 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) 2026 .40
available physical memory (MB) 2026 .40
available virtual memory (MB) 5968.60

memory currently allocated (MB) = 1035.15
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:
21 0 21 0 1.0000E+00 1836 1836/1878
BCSLIB-EXT solver memory status:

in-core memory requirement (MB) 1035.15
minimum memory requirement (MB) 103.01
user specified memory (MB) 2025.80
available physical memory (MB) 2025.80
available virtual memory (MB) 5967.38

memory currently allocated (MB) = 1035.15
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:

Total calculation steps

162

652EC725

162

C€9281D71

162

DD998FID

162

B4A771C2

162

BCBC6DB8

162

= 6
maximum retries= 2 stiffness reduction ratio= 1.0000E-01

Solution has converged.

End Sparse Solver Solution

Reaction Sums and Maxima for Load Case

Sum of applied forces

X-Force Y-Force Z-Force X-Moment
0.0000E+00 7.2000E+03 0.0000E+00 0.0000E+00 O
Sum of reactions

X-Force Y-Force Z-Force X-Moment
3.2415E-11 1.2460E-10 5.2010E-11 0.0000E+00 O
Sum of residuals

X-Force Y-Force Z-Force X-Moment
3.2415E-11 7.2000E+03 5.2010E-11 0.0000E+00 O
Sum of unfixed direction residuals

X-Force Y-Force Z-Force X-Moment

-2.6975E+00 1.3278E-09 -1.1082E+03 0.0000E+00 O
Largest applied forces and moments
Node Node Node Node
X-Force Y-Force Z-Force X-Moment
62110 0 0
0.0000E+00 7.2000E+03 0.0000E+00 0.0000E+00 O
Largest nodal reactions
Node Node Node Node
X-Force Y-Force Z-Force X-Moment
10134 62110 116 0
2.0942E+01 -7.2000E+03 -6.9966E+01 0.0000E+00 O
Largest nodal residuals
Node Node Node Node
X-Force Y-Force Z-Force X-Moment
10134 10222 116 0
2.0942E+01 7.4120E+01 -6.9966E+01 0.0000E+00 O
Largest unfixed direction residuals
Node Node Node Node
X-Force Y-Force Z-Force X-Moment
9548 116 0
-2.0286E+01 -1.0824E+01 -6.9966E+01 0.0000E+00 O

TEMPORARY FILE STORAGE (MEGABYTES)
UNIT NO. 7 : 1.418
UNIT NO. 8 : 2.175
UNIT NO. 9 : 0.000
UNIT NO. 10 : 0.000
UNIT NO. 11 : 0.120
UNIT NO. 12 : 2.829
UNIT NO. 13 : 1.418
UNIT NO. 14 : 0.000

Y-Moment

-0000E+00

Y-Moment

-0000E+00

Y-Moment

-0000E+00

Y-Moment

-0000E+00

Node
Y-Moment

[o]
-0000E+00

Node
Y-Moment

[o]
-0000E+00

Node
Y-Moment

[o]
-0000E+00

Node
Y-Moment

0
-0000E+00

o

o

o

o

o

o

o

o

Z-Moment

-0000E+00

Z-Moment

-0000E+00

Z-Moment

-0000E+00

Z-Moment

-0000E+00

Node
Z-Moment

[o]
-0000E+00

Node
Z-Moment

[o]
-0000E+00

Node
Z-Moment

[o]
-0000E+00

Node
Z-Moment

[o]
-0000E+00
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UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT
UNIT

TOTAL

NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

Analysis Logs

0.000
0.072
20.312
621.949
0.707
20.725
41.450
0.000
1.415
0.000

714.589

Megabytes

Autodesk (R) Simulation Static Stress with Linear Material Models
Version 2012.00.00.0163-W64/X64 04-Mar-2011
Copyright (c) 2011, Autodesk,

Structural
63362

6

1

0 00

**** |jinear stress analysis
**** Memory Dynamically Allocated = 2061300 KB

Options executed are:

NOMIN
STRAIN
SPARSE
SUPCNF
SUPELM
SUPNOD
REAC
ENOR

processing ...

Inc. All rights reserved.

**** Model Unit System Settings:

Unit System

Force
Lengtl
Time

h

Temperature (Absolute)

Thermal Energy

Volta
Currel

ge
nt

Electrical

Mass

Resistance

: English (in)
: Ibf
in
H
: deg F (R)
o in*lbf
HA"
DA
: ohm
: 1bf*s"2/in

***% OPENING TEMPORARY FILES
NDYN = 0

.

.

.

e

BEGIN NODAL DATA

PROGRAM
alg-win-x64._dl1

agsdb_ar-win-x64.d11
algconfig-win-x64_dl1
algsolve._exe
amgsolve._exe

63362 NODES
40000 (63.%) nodes
20000 (31.%) nodes

0 ( 0.%) nodes

185412 DOF

END

S
NODAL DATA

DATE:
TIME:

INPUT MODEL :

VERSION:
VERSION:
VERSION:
VERSION:
VERSION:
VERSION:

INPUT

INPUT

FEBRUARY 14, 2012
02:45 PM
E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.ds_data\l\ds

201200000163
201200000163
201200000163
201200000163
201200000163

360000000

Begin brick element (TYPE-8) data input
1 containing

Part
520
510
500
4901
480!
4701
460!
4501
4401
4301
4201
4101
4001
390
380
370
360
350
340
330
320
310
300
290
280
270
260
250
240
230
220
210
200
190
180
170
160
150
140
130
120
110
100

90

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

(95.
(93.
(91.
(90.
(88.
(86.
(84.
(82.
(80.
(79.
(7.
(75.
(73.
(71.
(69.
(68.
(66.
(64.
(62.
(60.
(59.
(57.
(55.
(53.
(51.
(49.
(48.
(46.
(44.
(42.
(40.
(38.
(7.
(35.
(33.
(31.
(29.
(7.
(26.
(24.
(22.
(20.
(18.
(16.

%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)

elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements

54404 elements
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8000
7000
6000
5000
4000
3000
2000
1000

**** End input of

%)
%)
%)
%)
%)
%)
%)
%)
%)

element part

elements
elements
elements
elements
elements
elements
elements
elements
elements

1

**** Begin brick element (TYPE-8) data input
2 containing

Hxxx Part
78000
77000
76000
75000
74000
73000
72000
71000
70000
69000
68000
67000
66000
65000
64000
63000
62000
61000
60000
59000
58000
57000
56000
55000
54000
53000
52000
51000
50000
49000
48000
47000
46000
45000
44000
43000
42000
41000
40000
39000
38000
37000
36000
35000
34000
33000
32000
31000
30000
29000
28000
27000
26000
25000
24000
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000
8000
7000
6000
5000
4000
3000
2000
1000

0

7.
(96.
(94.
(93.
(92.
(91.
(89.
(88.
(7.
(86.
(84.
(83.
(82.
(81.
(79.
(78.
7.
(76.
(74.
(73.
(72.
(71.
(70.
(68.
(67.
(66.
(65.
(63.
(62.
(61.
(60.
(58.
(57.
(56.
(55.
(53.
(52.
(51.
(50.
(48.
(47.
(46.
(45.
(43.
(42.
(41.
(40.
(38.
(7.
(36.
(35.
(34.
(32.
(31.
(30.
(29.
(7.
(26.
(25.
(24.
(22.
(21.
(20.
(19.
@ar.
(16.
(15.

**** End input of

%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
-%)
-%)
-%)
-%)
%)
%)
%)
%)
%)
%)
%)
%)

element part

elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements

80169 elements

2

**** Begin brick element (TYPE-8) data input
3 containing

Hxxx Part
28000
27000
26000
25000
24000
23000
22000
21000
20000
19000
18000
17000
16000
15000
14000
13000
12000
11000
10000

9000
8000
7000
6000
5000
4000
3000
2000

(1.
(88.
(85.
(82.
(78.
(75.
(72.
(69.
(65.
(62.
(59.
(56.
(52.
(49.
(46.
(42.
(39.
(36.
(33.
(29.
(26.
(23.
(20.
(16.
(13.

%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)
%)

(10.%)

7

%)

elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements
elements

30452 elements
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e

.
.

.
.

.
e

.
e

.
e
.

e

e

e

.
e

.
—
.

.
.

ITER

.

.

.
.
.
e
.
e
.
.

.
e

e
.

.
e

1000 ( 3.%) elements
0 ( 0.%) elements

End input of element part 3

Begin contact element (TYPE-14) data input
Part 4 containing 1138 elements
0 ( 0.%) elements

Print of contact element data supressed/
End input of element part 4

Begin contact element (TYPE-14) data input
Part 5 containing 740 elements

Print of contact element data supressed/
End input of element part 5

Begin boundary element (TYPE-7) data input
Part 6 containing 1252 elements
End input of element part 6

Hard disk file size information for processor:

Available hard disk space on current drive = 9773.562 megabytes

BEGIN LOAD INPUT

Gravity direction vector = 0.0000E+00 0.0000E+00 -1.0000E+00
One load case in 294 blocks.

Load factor = 1.00E+00 in the 1st basket in load case 1

END LOAD INPUT

Invoking Parallel BCSLIB-EXT Sparse Solver...
Number of equations = 185412

Estimated maximum bandwidth = 5377

Estimated triangle matrix nonzeroes = 42912720

Symbolic Assembling Using the Row-Hits Matrix Profile ...
Assembled in One Block.

Real Sparse Matrix Assembly ...

in the upper off-diagonal matrix:

number of entries in the profile = 42727308

number of symbolic nonzeros 5618391

number of real nonzeros = 5618391

Sparse Matrix Assembled in One Block

Begin solving nonlinear equations ...

warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
CLOSE OPEN frON fOFF LOADFACT TOTALF CLOSED/TOTAL CRC-CHECK
1857 0 1857 0 1.0000E+00 1857 1857/1878 B53EF906
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
0 26 [} 26 1.0000E+00 1831 1831/1878 652EC725
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
0 8 0 8 1.0000E+00 1823 1823/1878 €9281D71
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
0 6 [} 6 1.0000E+00 1817 1817/1878 DD998F9D
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
0 2 [} 2 1.0000E+00 1815 1815/1878 B4A771C2
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162
21 0 21 0 1.0000E+00 1836 1836/1878 BCBC6DB8
warning: your model may not be tied down
enough or you may have a change in
stiffness somewhere in your model
which is too abrupt. Check DOF:162

Solution has converged.

End Sparse Solver Solution

BEGIN DISPLACEMENT OUTPUT

PRINT OF DISPLACEMENT OUTPUT SUPPRESSED

END  DISPLACEMENT OUTPUT
BEGINNING REACTION COMPUTATIONS

LOADCASES REMAINING 1
BLOCKS REMAINING 1
PARTS REMAINING 6

ELEMENT/GLOBAL CONTRIBUTIONS Part = 1
THE 1st PART CONTAINING 54404 ELEMENTS
30000 (55.%) elements
20000 (37.%) elements
10000 (18.%) elements
0 ( 0.%) elements

PARTS REMAINING 5
ELEMENT/GLOBAL CONTRIBUTIONS Part = 2
THE 2nd PART CONTAINING 80169 ELEMENTS
60000 (74.%) elements
50000 (62.%) elements
40000 (50.%) elements
30000 (37.%) elements
20000 (25.%) elements
10000 (12.%) elements
0 ( 0.%) elements

PARTS REMAINING 4
ELEMENT/GLOBAL CONTRIBUTIONS Part = 3
THE 3rd PART CONTAINING 30452 ELEMENTS

10000 (33.%) elements

0 ( 0.%) elements

PARTS REMAINING 3
ELEMENT/GLOBAL CONTRIBUTIONS Part = 4
THE 4th PART CONTAINING 1138 ELEMENTS
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e

.

.

.

e

.

.

e

.

PARTS REMAINING
ELEMENT/GLOBAL CONTRIBUTIONS Part = 5
THE 5th PART CONTAINING 740 ELEMENTS

PARTS REMAINING
PART IGNORED! NPAR(12) = -1 Part = 6
THE 6th PART CONTAINING 1252 ELEMENTS

2

1

ENDING REACTION COMPUTATIONS

ds.t59

1451.
2227.
0.

0.
122.
2897.
1451.
0.

0.

73.
20799.
636875.
724.
21222.
42445,
0.
1448.
0.

625
676
000
000
641
078
625
000
000
359
297
664
289
574
148
000
531
000

kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes
kilobytes

total temporary disk storage (megabytes) = 714.589

ds.1
ds.do

89.677 kilobytes
2970.141 kilobytes

BEGIN DELETING TEMPORARY FILES
Processing completed for model:
[E:\13FEB12 SR model\LM11949 - LM11910
TEMPORARY FILES DELETED
END OF SUCCESSFUL EXECUTION

Total actual hard disk space used =

Sub-total elapsed time

SR ASSM w Gap.ds_data\1l\ds]

717.577 megabytes

13.113 minutes

Autodesk (R) Simulation Stress Calculation Utility
Version 2012.00.00.0163-W64/X64 04-Mar-2011

Copyright (c) 2011, Autodesk,

Inc. All rights reserved.

**** Memory Dynamically Allocated = 2061300 KB

DATE: FEBRUARY 14, 2012

TIME: 02:
INPUT. ...

59

**** Model Unit System Settings:

PM
..E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.ds_data\1\ds

Unit System

Force
Length
Time

Temperature (Absolute)
Thermal Energy

Voltage
Current

Electrical

Mass

Resistance

: English (in)
: Ibf

in
H
: deg F (R)
o in*lbf
HY
T A

ohm
: 1bf*s"2/in

**** BEGIN TYPE-8 data
PART 1 CONTAINING 54404 ELEMENTS
) elements

44000
40000
36000
32000
28000
24000
20000
16000
12000
8000
4000
0

(80.
(73.
(66.
(59.
(51.
(44.
(37.
(29.
(22.
(15.
(7.
Co.

**** END TYPE-8 data

**** BEGIN TYPE-8 data
PART 2 CONTAINING 80169 ELEMENTS

e

e

e

e

e

e

e

72000
66000
60000
54000
48000
42000
36000
30000
24000
18000
12000
6000
0

(89.
(82.
(74.
(67.
(60.
(52.
(45.
(7.
(30.
(22.
(15.
(7.
Co.

END TYPE-8 data

BEGIN TYPE-8 data
PART 3 CONTAINING 30452 ELEMENTS

24000 (78.%)
18000 (59.%)
12000 (39.%)
6000 (20.%)

0 ( 0.%)

END TYPE-8 data
Begin Type 14 (Gap) element calculation

1138 elements

Begin Type 14 (Gap) element calculation

740 elements

1252 ELEMENTS
BEGIN BOUNDARY ELEMENT OUTPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements

%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements
%) elements

elements
elements
elements
elements
elements

END  BOUNDARY ELEMENT OUTPUT
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**** \Iriting stress and strain output files ...

**** Hard disk file size information for postprocessor:

ds.son = 0.773 kilobytes

ds.sof = 92863.031

ds.nso =  46430.605

ds.sto = 46430.605 kilobytes

Total MKNSO disk space used = 181.37209 megabytes

**** End of successful execution

**%* MKNSO elapsed time = 1.126 minutes

**** The TOTAL elapsed time = 14.239 minutes

Meshing Log
Part 1 < LM11949 - LM11910 CONE_SR_Section 06FEB12 >

Status: the part successfully meshed.

Surface Mesh Statistics

Page 25 of 28

Mesh operation Solid mesh
Final mesh size 0.025 in
Elements created 4198

Solid Mesh Statistics

Mesh type Mix of bricks, wedges, pyramids and tetrahedra
Watertight Yes
Mesh has microholes No
Total nodes 20857
Volume 0.023467 in3
Total elements 54241

Tetrahedra Pyramids Wedges Bricks
Elements 36557 8719 943 8022
Volume % 12.1 12.07 1.52 74.33
Max. length ratio 726.1 83.6 14.8 13
Avg. length ratio 7.3 5.6 3.6 3.3
Avg. aspect ratio 1.3 1.3 1.1 1.1
Unconstrained aspect ratio 5.1 4.4 1.5 1.3

Log file

Length units used in the log file are modeling units: in

SOLID MESH GENERATION BEFORE ANALYSIS

PROGRAM WILL USE THE FOLLOWING FILES:
Input: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

Output: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

COMMAND LINE:

C:\Program Files\Autodesk\Algor Simulation 2012\SOLIDX.exe -b=0 -0=2 -zw=2 E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap -ds=1 -d=0 -u=13 -c=2 -t=1 -progress_pipe=4

TYPE OF OPERATION:
Meshing only surface defined by part 1

Generating bricks, wedges, pyramids and tetrahedra elements

Automatically minimizing aspect ratio of solid elements
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FINAL STATISTICS:
Elements built (4,5,6,8 noded): 54241 ( 36557, 8719, 943, 8022 )
Volume (4,5,6,8 noded %): 0.023467 ( 12.10, 12.07, 1.52, 74.33)
Number of nodes: 20857
Length ratios (avg) 7.3, 5.6, 3.6, 3.3
Length ratios (max) 726.1, 83.6, 14.8, 13.0
Aspect ratio: unconstrained ( 5.1, 4.4, 1.5, 1.3)
Average aspect ratios: C 1.3, 1.3, 1.1, 1.1)
Number of restarts: 0

Elapsed time: 1 minutes 26 seconds
Part 2 < LM11949 - LM11910 SR 06FEB12 >

Status: the part successfully meshed.

Surface Mesh Statistics

Page 26 of 28

Mesh operation Solid mesh
Final mesh size 0.025 in
Elements created 5844

Solid Mesh Statistics

Mesh type Mix of bricks, wedges, pyramids and tetrahedra
Watertight Yes
Mesh has microholes No
Total nodes 29557
Volume 0.01481 in3
Total elements 80169

Tetrahedra Pyramids Wedges Bricks
Elements 55246 11687 1266 11970
Volume % 32.4 13.99 2.41 51.24
Max. length ratio 674.8 81.4 11.5 11.4
Avg. length ratio 4.9 4.4 2.8 2.3
Avg. aspect ratio 1.3 1.3 1.1 1.1
Unconstrained aspect ratio 5.2 3.6 1.7 1.5

Log file

Length units used in the log file are modeling units: in

GENERATING SOLID MESH FOR ANOTHER PART

PROGRAM WILL USE THE FOLLOWING FILES:
Input: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

Output: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

COMMAND LINE:

C:\Program Files\Autodesk\Algor Simulation 2012\SOLIDX.exe -b=0 -0=2 -zw=2 E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap -ds=1 -d=0 -u=13 -c=2 -t=1 -progress_pipe=4

TYPE OF OPERATION:
Meshing only surface defined by part 2

Generating bricks, wedges, pyramids and tetrahedra elements

Automatically minimizing aspect ratio of solid elements
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FINAL STATISTICS:
Elements built (4,5,6,8 noded): 80169 ( 55246, 11687, 1266, 11970 )
Volume (4,5,6,8 noded %): 0.014810 ( 32.40, 13.99, 2.41, 51.24)
Number of nodes: 29557
Length ratios (avg) 4.9, 4.4, 2.8, 2.3
Length ratios (max) 674.8, 81.4, 11.5, 11.4
Aspect ratio: unconstrained ( 5.2, 3.6, 1.7, 1.5)
Average aspect ratios: C 1.3, 1.3, 1.1, 1.1)
Number of restarts: 0

Elapsed time: 1 minutes 59 seconds
Part 3 < LM11949 - LM11910 CUP_SR_Section 06FEB12 >

Status: the part successfully meshed.

Surface Mesh Statistics

Page 27 of 28

Mesh operation Solid mesh
Final mesh size 0.025 in
Elements created 3123

Solid Mesh Statistics

Mesh type Mix of bricks, wedges, pyramids and tetrahedra
Watertight Yes
Mesh has microholes No
Total nodes 13706
Volume 0.026701 in3
Total elements 30452

Tetrahedra Pyramids Wedges Bricks
Elements 17999 5350 750 6353
Volume % 7.4 7.88 2.32 82.41
Max. length ratio 247.5 77.5 14.9 14.7
Avg. length ratio 6.9 5.3 4.4 3.3
Avg. aspect ratio 1.3 1.4 1.2 1.1
Unconstrained aspect ratio 4.8 3.3 1.5 1.4

Log file

Length units used in the log file are modeling units: in

GENERATING SOLID MESH FOR ANOTHER PART

PROGRAM WILL USE THE FOLLOWING FILES:
Input: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

Output: E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap.FEM

COMMAND LINE:

C:\Program Files\Autodesk\Algor Simulation 2012\SOLIDX.exe -b=0 -0=2 -zw=2 E:\13FEB12 SR model\LM11949 - LM11910 SR ASSM w Gap -ds=1 -d=0 -u=13 -c=2 -t=1 -progress_pipe=4

TYPE OF OPERATION:
Meshing only surface defined by part 3

Generating bricks, wedges, pyramids and tetrahedra elements

Automatically minimizing aspect ratio of solid elements
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FINAL STATISTICS:

Elements built (4,5,6,8 noded): 30452 ( 17999, 5350, 750, 6353 )

Volume (4,5,6,8 noded %): 0.026701 (

Number of nodes: 13706

Length ratios (avg) 6.9,
Length ratios (max) 247.5,

Aspect ratio: unconstrained (

Average aspect ratios:

Number of restarts: 0

Elapsed time: O minutes 34 seconds

7.40, 7.88, 2.32, 82.41)

14.9, 14.7
3.3, 1.5, 1.4)

1.4, 1.2, 1.1)

LM11949 - LM11910 SR ASSM w Gap

Maximum results are computed from unsmoothed data

Load Case Location

Result (Ibf/(in"2))

1 Part 2, Element 378, EINode 0, Node 4347 3.16948e+006
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