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Inscdlivdnlasunans w 125 X 23.8

s HI 125 x 125 x 6.5 X S

). with 10 mm. & 30 mm. thk. Coating

!Set Thermal Analysis with H-
| —~

/NOPR

/PMETH, OFF, 0

KEYW , PR_SET, 1
KEYW , PR_STRUC, O
KEYW , PR_THERM, 1
KEYW , PR_FLUID, 0
KEYW , PR_MULTI, O
{Go

)PREP? -rocessor
!
/UNITS,USER 0 Q‘T | s Shown
J ﬂ‘da %\\
ef - grade degree
- ' [from w/m.cC]

! 5 2 E;rom ﬂ/?g.g%

! Dens il TR 1A rom kg/mA

| a= K/If:ﬁé ei s [from mA2/s]

! hc L A3.C [from w/mA2.cC]

! CA4 [from w/mA2.cA4]
! i
TOFFST, 273 L~ perature Offset to 273 fer Centigrade Deg
! e -
ET,1,PLANESS N o
! . ‘
ISet Material Properlﬂs D
!
1## Set K of Mate.Prop.l (Steel)
MPTEMP, ,, ., ., } Glear Previous Mate.p

e FUEN VIEJ\"MW 9109

MPTEMP, 4,300
MPTEMP, 5,400

W'} AININURIINYIA Y

MPTEMP, 9 00
MPDATA, KXX 1,,5.400E+04

MPDATA,KXX. 1. .5.067E+04
MPDATA,KXX, 1, ,4.734E+04
MPDATA,KXX, 1, ,4.401E+04
MPDATA,KXX, 1, ,4.068E+04
MPDATA,KXX. 1, .3.735E+04
MPDATA,KXX, 1, ,3.402E+04
MPDATA,KXX,1,,3.069E+04

MPDATA,KXX,1,,2.730E+04
|

1## Set C of Mate.Prop.l (Steel)
MPTEMP, ,,,,,,, ! Clear Previous Mate.Prop.Temp.
MPTEMP, 1,0



MPTEMP, 2,100
MPTEMP, 3,200
MPTEMP, 4,300
MPTEMP, 5,400
MPTEMP, 6, 500
MPTEMP, 7, 600
MPTEMP, 8,700
MPTEMP, 9, 800
MPDATA,C,1,,4.750E+08

MPDATA, C,l,,4 905E+08
MPDATA,C,l,,S.180E+08
MPDATA,C,1,,5.575E+08
MPDATA,C,1,,6.090E+08
MPDATA,C,1,,6.726E+08
MPDATA,C,1,,7.481E+08
MPDATA,C,1,,8.357E+08

MPDATA C,1,,9.353E+08

'## Set Density of Mate.Prop.1 .\ >
MPTEMP,,,,,,,, ! Clear
MPTEMP,1,0

MPTEMP, 2,100
MPTEMP, 3,200
MPTEMP, 4, 300
MPTEMP, 5,400
MPTEMP, 6, 500
MPTEMP, 7, 600
MPTEMP, 8,700
MPTEMP, 9, 800
MPDATA, DENS, 1,
MPDATA, DENS, 1,
MPDATA, DENS, 1,
MPDATA, DENS, 1,
MPDATA, DENS | 1.
MPDATA, DENS, 1,
MPDATA , DENS, 1,,7
MPDATA,DENS,1,,7
MPDATA, DENS, 1.7

il
oot
N
vl
e
il

'## Set K of Mate. Prop
MPTEMP ;55 55w
MPTEMP. 1.0
MPTEMP. 2. 100
MPTEMP . 3,200
MPTEMP, 4, 300
MPTEMP. 5. 400
MPTEMP . 6, 500
MPTEMP. 7. 600
MPTEMP, 8,700
MPTEMP. 9. 800
MPTEMP, 10, 900
MPTEMP., 11,1200
MPDATA, KXX, 2, ,9.350E+01¢ 2

I H&J’mﬂmwmﬂ‘i

MPDATA, KXX,2,,1%361E+02
MPDATA, KXX, 2,,1 468E+02

S REE NSl um NNy

MPDATA, ,2,,1.894E+02

MPDATA ,2,,2.210E402

'## Set C of Mate.Prop.2 (Fire Proofing Mate.)
MPTEMP, ,,, 4,4, ° ! Clear Previous Mate.Prop.Temp.
MPTEMP,1,0

MPTEMP.2 100
MPTEMP, 3,200
MPTEMP, 4, 300
MPTEMP, 5,400
MPTEMP, 6, 500
MPTEMP, 7, 600
MPTEMP, 8,700
MPTEMP, 9, 800
MPTEMP, 10, 900
MPTEMP, 11,1200
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MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA, C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA,C,2,,9.700E+08

MPDATA Cc,2,,9.700E+08

'## Set Density of Mate.Prop.2 (Fire Proofing Mate.)
MPTEMP, ,,,,,,, ! Clear Previous Mate.Prop.Temp.
MPTEMP, 1,0

MPTEMP, 2,100
MPTEMP, 3,200
MPTEMP, 4, 300
MPTEMP, 5,400
MPTEMP, 6, 500
MPTEMP, 7,600
MPTEMP, 8,700
MPTEMP, 9, 800
MPTEMP, 10,900
MPTEMP, 11,1200
MPDATA, DENS, 2, , 8.
MPDATA, DENS, 2, , 8.
MPDATA, DENS, 2, , 8.
MPDATA,DENS, 2, , 8.
MPDATA, DENS, 2, , 8.
MPDATA, DENS . 2. .8.
MPDATA, DENS, 2, , 8.
MPDATA,DENS.2..8.
MPDATA, DENS, 2, , 8.
MPDATA, DENS, 2, , 8.
TPDATA,DENS,Z,,8.

*DIM, TF, TABLE, 37,11, TT} @atevArmay for Storing the Temperature of
Furnace j
TF(1, 0, 1) = 0

TF(1, 1, 1) = 30 :
TF(2, 0, 1) = 300 < s
TF(2, 1, 1) = 586.410430568309
TF(3, 0, 1) = 600 k)
TF(3, 1, 1) = 688.427331518134 =
TF(4, 0, 1) = 900 )

TF(4, 1, 1) = 748. SPOSarrattra———
TF(S, 0, 1) = 1200

TF(5, 1, 1) = 791.3548

TF(6, 0, 1) = 1500 |

TF(6, 1, 1) = 824 602639810069

TF(7, 0, 1) =

TR 10 1) 891 79587!%::33

TF(8, 0, 1) =

TF(8, 1, 1) =

TF(9, 0, 1) =

TF(9, 1, 1 = 744236179681
TE(10, 0y 1

TF(10,

i Y
TECLL) 1

TF(12, o,q =

TF(12, 1, 1) = 942 331313366404
TF(13, 0, 1) = 3600

TF(13, 1, 1) = 955.340051348972
TF(14, 0, 1) = 3900

TF(14, 1, 1) = 967.309014538336
TF(15, 0, 1) = 4200

TF(15, 1, 1) = 978.392187133376
TF(16, 0, 1) = 4500

TF(16, 1, 1) = 988.711692840945
TF(17, 0, 1) = 4800

TF(17, 1, 1) = 998.366020183992
TF(18, 0, 1) = 5100

TF(18, 1, 1) = 1007.43575360991
TF(19, 0, 1) = 5400

TF(19, 1, 1) = 1015.9876663282



TF(20, 0, 1) = 5700

TF(20, 1, 1) = 1024.07770658585
TF(21, 0, 1) = 6000

TF(21, 1, 1) = 1031.75321804906
TF(22, 0, 1) = 6300

TF(22, 1, 1) = 1039.05461855028
TF(23, 0, 1) = 6600

TF(23, 1, 1) = 1046.01668840216
TF(24, 0, 1) = 6900

TF(24, 1, 1) = 1052.66957241791
TF(25, 0, 1) = 7200

TF(25, 1, 1) = 1059.03956874565
TF(26, 0, 1) = 7800

TF(26, 1, 1) = 1071.02050168113
TF(27, 0, 1) = 8400

TF(27, 1, 1) = 1082.11393634527
TF(28, 0, 1) = 9000

TF(28, 1, 1) = 1092.442337554
TEC29; 05 1) =

TEC29, 1, 1) = .1044497619
TF(30, 0, 1) = 0 ‘
TEC30; 1, 1) =

TE(31, 0; 1) =

TF(31, 1, 1) =

TE(32, 0; 1) =

TE(32; 1; 1) =

TF(33, 0, 1) =

TEE335 0, [ =

TF(34, 0, 1) =

TF(34, 1, 1) =

TE@3S, 0, 1=

TE@G3S; 1y 1) =

TE(365 0, 1) =

TE(36y: 1, 1) =

TF(37, 0, 1) =

TF(37, 1, 1) =

!Store the Dimension of

|

w = 59.25

X; =19

V=625

Z = 62.5

Dpl = 10

!Create Macro SHOw __
!

*CREATE, SHOW -
!Set Coordinate and
!

¥

{PREP7
a = ARG1l + w
b = ARGL + x
C = ARGl
d = ARG1 + vy
% = ARGl + z

zr:daﬁﬁQWQMﬂ‘im UNIAINYAY

*1F,d,GT. 4§ THEN

GridMax =

*ELSE

GridMax = e

*ENDIF :

Gridspc = Gridmax/10 )
WPSTYL, ,Gridspc,Gridmin,Gridvax,0.003,0,0,0 !Plot Controling
K;2;a;

RERREEERE
RN OV W
O-h-hpoann g
CommPANTOo

. e w e e w ow -
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Iset Mate.Prop.to Each Area
|

ASEL,S,AREA, ,1 | select Area No.1l (Steel)

AATT,1,,1,0 | Set Mate.Prop.No.l to Area No.l
ASEL,S,AREA, ,3 ! Select Area No.3 (Fire Proof1ng Mate.)
AATT,2,,1,0 ! Set Mate.Prop.No.2 to Area No
?LLSEL,ALL ! Select A1l Area

Iset Meshing Size and Mesh
|

MSHKEY, 0 | Set Mesh1no pe to Free Meshing
ESIZE;1.08;0 s | d

AMESH, 1

EImSize = ARG1/8
ESIZE,EImSize,0 I seq Elei 171

?MESH,3 | Mesh_Are | fing Mate.)

/PNUM, MAT, 1
EPLOT
/AUTO
{REPLOT

/SOLU
]

TUNIF, 30 emp.Condition
!

SFL,8,CONV,25, , %TF%

SFL,9,CONV.25, .
SFL,10,CONV, 25, ",
SFL,11,CONV, 25,

Transient Analysis
s Option to Full
to Nodal DOF Solution

ANTYPE, 4

TRNOPT, FULL
OUTRES, NSOL , ALL ,
|

TIME, 3600 . ! YS!

AUTOTS, -1 - me S tepping. £o ,Program option
DELTIM,60,60,60,1 7 S==Set—fime=S- ;]¥ N,DTMAX, Carry]

KBC, 1 Y v ding to Stepped Loading

!
/STATUS, SOLU

]B Start a éo]ut1on

?OLVE
/POST1 | SEdder the databa!ﬂ" results postprocessor
LSEL, s,,,l 7. |
NSLL,'S;,
TMP1=0

J1=0

*D0,I1,1,400,1 @S
*GET TM

*IF-WW i 1~§N ﬂ‘iEIJ URIANYIQY
*EXIT

*ENDIF
TMPl—TMP+TMPl
TMPO=TMP

J=J+1
*ENDDO )
TAVG = TMP1/3] ! Get the Average Temperature on the Surface of Steel
/POST1 ! Enter the database results postprocessor
PLNSOL,TEMP, ,O0, ! Display results as continuous contours
Opt1ma1 Th1ckness = Dp3 ! Display the optimal_Thickness
Sr1t1ca1 _Temp = 538 ! D1sp1ay the Critical Temperature

END

[
!Create Macro THICK
]

*CREATE, THICK



{Set Coordinate and Create Areas

/PREP7

ARG1
ARG1
ARG1
ARGl +
ARGl +

+ +
X =

D QoNoTN -
LU T I T 1
N<

g = ARGl + ARGl +x

*IF,d,GT,e, THEN
GridMax = d
*ELSE
Gridmax
*ENDIF
Gridspc = GridMax/10 '
WPgTYL,,Gr1dSpc ,GridMin, GridMax, 040 ) IPlot Controling
K a, \ ]

e

NnNnoTo

- e IO=h=h AN N

QLS o ! e ]
- - Qamommn

oo

PoARRAARRARK KRR
HO. « =« =« <

- -

< U= Hﬂd\DOO\JhJO\ULhL»

=2 >
Q

ASEL,S,AREA, , 1 ’
] to\ No.1

AATT 1, 150 ! e N

ASEL,S,AREA, ,3 ! ] ¥ ire | roof1ng Mate.)
AATT,2,,1,0 ! 3 N Area No

ALLSEL ALL ! oA Area

MSHKEY,O
ESIZE,1.08,0
AMESH, 1

E1lmSize = ARG1/8
ESIZE,EImSize, O |l set ,
7MESH,3 - Mesh Area No.3 (F1re Proofing Mate. )

f—

ﬂumwﬂmwmm

|Set Loads, Boundary Cond1t1ons andena1ys1s opions

TUNIF 30 § r Set Uniform Temp.as Initial Temp.Condition

SFL,S,CONV,ZS, , %TF%
SFL,9,CONV,25, , %TF%
SFL,10,CONV, 25, ', %TF%
?FL.ll,CONV,ZS, , %TF%

ANTYPE, 4 ! set Analysis Type to Transient Analysis
TRNOPT, FULL ! Set Transient Analysis Option to Full
OUTRES,NSOL,ALL, ! Set Solution Control to Nodal DOF Solution
|
TIME, 3600 ! set for Analysis Time
AUTOTS, -1 ! Set Automatic Time Stepping to Program Option
DELTIM, 60,60,60,1 ! Sset Time Step Sizes [DTIME,DTMIN,DTMAX,Carry]
! Specifie Stepped or Ramped Load1ng to Stepped Loading

KBC, 1
!
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