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Abstract

A summary of CAE education in Dept. of Manufacturing is described. One of the main CAE subject “CAE

and basic exercises” is based on lecture and theoretical calculation by MS-EXCEL. Another “CAE and
applied exercises” is based on lecture and practical calculation by using some CAE software.
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Fig.1 Problem definition
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Fig.2 Element stiffness matrix calculatlon
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IF (IPRNT .GE. 3) THEN
WRITE (4, *) ' B MATRIX’
WRITE (4, 921) ((B(I,J), J=1,6),1=1,3)
921 FORMAT (1P6G11. 4)
END IF
! BERORBEXHETD.
VOL = 0. 5%DABS (DELT2) *THK (IP (IE))
[ IF(IPRNT .GE. 3) WRITE(4,%) ’VOLUME =", VOL

D 214 AT M)y RISIZHET 5.
CALL MXM (D.B.ES(1.1.1E).3. 3 6)

IF (IPRNT .GE. 4) THEN

WRITE (4, %) 'S MATRIX

WRITE(4,921) ((ES(I,J, IE), J=1,6), I=1,3)
END IF

I 215 ZERBIET RO XKIZHET 5.

CALL MTM (B,ES(1,1,IE),EK(1,1,1E),6,3,6)
CALL MXC (VOL.EK(1.1.1E).6)

IF (IPRNT .GE. 4) THEN

WRITE(4,*)  "ELEMENT STIFNESS MATRIX
WRITE (4,921) ((EK(1,J, IE), J=1,6), I=1,6)
END IF
Fig.3 Coding example
ELEMENT NO. = 1
D MATRIX
.2198E+05 6593. . 0000
6593. . 2198E+05 . 0000
. 0000 . 0000 7692.
B MATRIX
-. 5000 . 0000 . 5000 . 0000 . 0000 . 0000
. 0000 . 0000 . 0000 -1.000 . 0000 1. 000
. 0000 -. 5000 -1.000 . 5000 1.000 . 0000
VOLUME = 10. 000000000000000
S MATRIX
-. 1099E+05 . 0000 . 1099E+05 -6593. . 0000 6593.
-3297. . 0000 3297. —. 2198E+05 . 0000 . 2198E+05
. 0000 -3846. -7692. 3846. 7692. . 0000
ELEMENT STIFNESS MATRIX
. 5495E+05 . 0000 —. 5495E+05 . 3297E+05 . 0000 —. 3297E+05
. 0000 . 1923E+05 . 3846E+05 —. 1923E+05 -. 3846E+05 . 0000
—. b495E+05 . 3846E+05 .1319E+06 —. 7143E+05 -. 7692E+05 . 3297E+05

. 3297E+05 —. 1923E+05 —. 7143E+05 . 2390E+06 . 3846E+05 -. 2198E+06
. 0000 —. 3846E+05 —. 7692E+05 . 3846E+05 .7692E+05 . 0000
-.3297E+05 . 0000 . 3297E+05 -. 2198E+06 . 0000 . 2198E+06

Fig.4 Calculated example
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Table 1 Analysis examples by using CAE software

No. category Contents Point
1 Cantilevered Beam Theoretical
2 | Statics Thick Cylinder Solution
3 | Eigen Eigen Frequency and Mode | Section
Vibration of Cantilevered Beam Modulus

4 | Heat Basic Example Theoretical
Thermal Thick Cylinder under Heat | Solution
Stress Convection

6 | Fluid Diffuser Flow Boundary

7 | Statics Crank Throw 3D Analysis TETRA

8 | Explicit Box Drop Stress Wave
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Fig.5 Catilevered beam (16x16 division)
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Fig.6 Convergence of cantilevered beam
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Fig.7. Beam section property dialog
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Fig.9 Thick cylinder under heat convection
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Fig.10. Temperature distribution
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1) http://gcc.gnu.org/wiki/GFortran
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firafamtt, 1999,p.59




