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Properties of Qutline Row 4: Cask Iron FC30

o, B C
Cast Iron _
1 Property YWalue IImit
Material 2 T Density 7300 kg m~-3
3 = El Isotropic Elaskicity
Pro P erties 4 Derive from voung's Mo... = |
g5 Young's Madulus 1.65E+05 MPa
B Poisson's Ratio 0,23
7 Bulk: Modulus 1.0185E+11 Pa
a Shear Modulus A, 7073E+10 Pa

Properties of Outline Row 3: Cask Iron
B .
1 Property Yalue it
2 T Density 7300 kg m-3
3 = 'El Isokropic Elasticity
4 Derive From Young's Ma,.. ;I
g5 Young's Maodulus 70000 MPa
£ Poisson's Ratio 0.23
7 Bulk Modulus 4,321E+10 Pa
g Shear Modulus 2.8455E+10 Pa
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AR
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1. 244,92 1.
2, 299.9 2,
3 325.09 3.
4, 349.53 4,
3, 3a0.99 3.
f, 425,23 a,
7, 434.53 7,
. 456,03 3,
9, S05, 94
10.  |516.44
11.  |559.22
12, |563.9
13.  |598.7
14. 615.15
15. 630,41
16, |639.49
17, 642,73
18. 66022
19. |671.74
20, 67472
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1. 249,00 1.  162.82

2. 305.24 2, 200,77

3. 33191 3. 21618

4, 35178 4, 2788 3
5. 365.58 5. 23531 R i ™
6. 426.27 6. 277.64

7. 436.24 7. 28413

8. 483.8 8. 31511

9, 507.27

10. 523.42

11. 563.33

12,  600.62

13. 613.66

14, 628.48

15, 636,22

16, 646,46

17. 658.71

18, 673.89

19. 674.88

20, 676.96
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1. 311,77 1. 201,92

2, 375,589 2, 235,54 > j

3. 397,94 3 254,465 —— =ty
4, 436, 4, 281,35

3. 435,55 =) 285,52

a, 167,25 f, £99.12

7, S04, 77 7 328,54

3, 585,36 g, 375,59
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— 0.0022184
0.001479

1. 75.52 1. 49,353
2, 114.15 2, 74,347
3. 203.5 3 132.55
4, Z74.03 4, 175.45
3. £93.E7 =) 191.02 ! : 2000.00 ()
a, 300,57 f, 195.96
7, J24. 22 7, £11.18
3, 34302 g, 22342
9, 3761z 9, 246,28
10, 404.54 10, 283.5
11. | 418.76 11, (27276
12, | 459.95 12, 3519.14
13, 526.65 15, 343.05
14,  54Z.49 14,  353.34
15,  5448.15 15, |357.03
e, 553.03 16, |363.46
17, |565.03 17, 368.02
18, 556.05 15, | 381.73
19, Bl11.75 19, 395.47
20, Bd4.82 20, 419,99
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e

1. 257,98 1, 167.59

2, 269,49 2, 175.54

3. 336.94 3 219.04

4, 342,23 4, 223,63

=) 433.04 3, £81.582

a, 442,59 f, £8858.55

?' 548' 19 ?' 356'68 0.00 500.00 1000.00 (mm)
. 249,47 g, 357,49 250,00 750.00
9, 6e8.13 9, 435.62

10, 723.56 10, 47176

11, 77627 11. | 506.45

12, 915.64 12,  596.63

153, 9278 13. | 604.39

14,  973.95 14, | 634.82

15, | 983.82 15, 64428

16, 1036, 16, 6743

17, 1045.1 17, 680.27

15. 1055.7 18,  656.64

19, 1069.7 19, | B95.56

20, 1136.6 20, 739,95
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| o PRI 0
11l
1. 474,69 1. 309.is e
2. 4764 2. 210.3
3. 533,95 3. 247,79 =
4. 534.4 4. 348,05 . Y
5. 597.94 5. 359,46 ¢'
?' g?é : 32 ? :;Z : ;? 0.00 500.00 1000.00 (mm)
: 0 : : 250.00 750.00
g, 735,69 g, 479,15
Q. 836.56 Q. E44.00
10. 60,44 10. 560,44
11. Q00,35 11. 586.43
12, a1s8.97 12, 595.56
13. 930.04 13. 605,77
14. 1003, 14. 653,32
15, 1011, 15, 659,05
16, 1095, 16, 713,25
17. 11237 17. 731.9
18, 11425 18, 744,12
19, 1167.1 19, 760,15
20, 12359 20, 505,01
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% B 3S A fhiEg

1. 255,35 1. 166,52

2, 285, 2, 185.63

3 492,17 3 320,57

4, 740,44 4, 452,25

3, 756,04 =) 492,44

f, F87.9 f, 513.19

?I 822.61 ?I 535'8 0.00 500.00 1000.00 (mm)
g, 70,91 g, SE7.Z6 e [
9, 90,11 9, 57977

10, | 936.6 10, | e10.04

11. 1161.3 11, 756,39

12, 1210.6 12, | 788.51

13. 1247.7 13, 81Z.89

14, 1260.6 14, 8521.06

15, 1287.7 15, | §533.74

18, 1303.6 e, | &49.09

17, 1541.7 17, 87391

18. 1353.6 18, | &851.64

19, 15372.2 19,  893.79

Z0. 1410. 20, 918,39
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B: Static Structural (ANSYS)
Total Deformation

Tvpe: Total Deformation

Uit mm

Time: 1

201141027 T4F 08:59

~mm 0.057137 Max
0.0507:9
004444
0.038091
0.031743
0025394
0.019046

B: Static Structural (ANSYS)
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1

2011710427 T4 08:59

0.057137 Max
0.050780
0.04444
0,033061
0031743
0.025394
0.019046
0.012697
0.0063486

0 Min

3000.00 (mm)
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s
PRASRRS ANS)
s Nl Dt 13.0
Frequency: 40,739 Hz
IL/11728 T4 0556
Mode [[v Frequency [Hel Mode |[¥ Frequency [Hz] | §%§§§
1 |1 40.739 1 |1 25 533 géﬁggg
& |2 S8 462 2 |2 32078 01069
3 |3 100,76 3 03 6563 o
Flry 139,16 4 4. 90641
5 |5 158.15 5 5. 103.01
[ 183,14 5|6 119.28
7 |7 191,91 7 17 125,
3 |8 20421 FE} 133.01
9 9. 21379 9 o, 139.25 v
10|10, 23429 010, 1528 P
11 (11, 24479 1111 15944
12[12.  263.18 1212 17142
1313,  260.38 13]13. 17546 S ANS S
14 (14, 30664 1414, 199,73 B 1310
15|15, 323,65 15|15 210.81 fi =
16 16,  337.11 16|16, 219.57 s
17 [17. 34331 1717, 22361 124
18 [18. 37065 1818 24142 nrz
19 [19. 3736 1919, 24334 e
20]20. 391, 20 |20, 25467 03124
0 Min
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1.1664
0.97199
077759
0.5832
0.3888
0.1844
0 Min

4e+|003 (mm)

1e+003 3e+003

1.2283
1.0236
0.81885
0.61413
040942
0.20471
0 Min

4E+P[]3 (mm}

1e+003 3e+003
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072797
0.58238
0.43678
0.29119
0.14559
0 Min

063644
0.50915
0.33186
0.25457
0.12729
0 Min

45+IUE]3 (mm)
le+003 Ze+003 le+003 3e+003

424003 (ma)

[t} 49+PU3 (mm)

424003 (mr)

1e+003 Fe+003 le+003 3e+003



VTJ_5.avi
VTJ_5.avi
VTJ_6.avi
VTJ_6.avi
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W

0.36469
0.42352
0.28234
0.14117
0 Min

4e+|003 (nm)

1e+003 3e+003

0.45155
0.33866
0.22577
0.11289
0 Min

49+PU3 (mm)

1e+003 Fe+003
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[1] 4003 (min)
— )

1e+003 3e+003

424003 ()

1e+003
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0.89972
0.74977
0.59981
0.44986
0.29991
0.14995
0 Min

424003 () 0 424003 (mr)
1e+003 3003 Le+003 3003

9 ‘ 464003 ()
124003 364003 164003

424003 ()

3e+003
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424003 ()

1e+003 3e+003
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49+IUE13 (mm)

0.95744
0.79787
0.63320
0.47872
0.31915
0.15957
0 Min

49+POB (mm}

1e+003 Fe+003

Le+003

3e+003

424003 (ma)

1e+003

3e+003
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B: Static Structural (ANSYS)
Total Deformation

iﬁt; )pk ‘=“L_€K A} _“: R4 Twpe: Total Deformation

v Uit mm

()

Time: 1

201171142 T4 11:49

0.057123 Max
0050776
0044420

0.038082
FL0a

B: Static Structural (ANSYS)
Total Deformation

Type: Total Deformation

Unit: mm

Time: 1

20111142 FF 11:49

0.057123 Max
0.05077%
0.044429
0.038082
0.031735
0.025388
0.019041
0.012604
0.006347
0 Min

3000.00 (mm)
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MWD |0 [ =T [T o | e e | O [—
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n
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L=
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._.
s

._.
LT

2
3

e 1 L s e e

= [ e = | e o | o o o
o il el Bl Rl [ ol o

Mode | !v' Frequency [Hz]

55,417
100,68
139,27
132,36
185,27
192,69
205,56
216,02
234,45
245,32
25377
259,57
203,57
323.64
35714
34291
37061
3735

386,89

Mode [[¥ Frequency [Hz]

S|

BHH.—.—.—.—H.—.—-—@OO-QGWM-E-WM'—*
|l — i

ol ol il ol ol Bt Rl [ o

8._.._.._.._.._..._.._.._.._.._.
= fead el Bl el Ll B PR NSl o ()

26,361
38,043
B5.579
80,71

103,15
12067
125.51
133,89
140.7

152,71
139,79
171.8

175,24
197,73
2108

21%.59
223,35
241,39
243,23
253,95

0.74937
064232

0.53526
0.42821
0.32116
0.21411
0.10705
0 Min

0.00
750.00

0.00
750.00

2250.00

2250.00
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0.58313
0.38876
0.19438
0 Min

0.00 1500.00 3000,00 (mm)
| ]

750.00 2250.00

X\L' , 5
0.00 1500.00 300000 (mm)
I I J
730,00 223000



VTJ_rib_3.avi
VTJ_rib_3.avi
VTJ_rib_4.avi
VTJ_rib_4.avi
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0.44480
0.29659
0.1483
0 Min

0.00 1500.00
730,00 2250,00

300000 (mm)

0.42758
0,28505
0.14253
0 Min

0.00 1500.00
730,00 223000

3000.00 (mm)
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0.35808
0.23872
0.11936
0 Min

0.00 1500.00
75000 2250,00

3000.00 (mm)

0.37488
0.24992
0.12496
0 Min

0.00 1500.00
750.00 2250.00

3000.00 (mm)
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031896
015048
0 Min

0.27154
0.13577
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000,00 (mm)
[ B |
750.00 2250.00 750.00 2250.00

0.39941
0.1997
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
[ s
75000 2250.00 750.00 2250.00
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0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
750,00 2250.00 750,00 2250.00

0.87503
0.65627
0.43751
021876
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 300000 (mm}
[ Aaaa— ESSS——
750.00 2250.00 730,00 2250,00
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0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
[ s
750.00 2250.00 750.00 2250,00

0.00 1500.00 300000 (mm) 0.00 1500.00 3000.00 (mm)
[ aaaaas )
730,00 2250.00 75000 2250.00
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Lol A B

B: Static Structural (ANSYS)
Total Deformation
Type: Total Deformation

=4 2r 21 2 34 4L o :
PI% ﬁk ‘.! _.-L ';- ',5 “:ﬁ.ﬁ 2011;'111]5T4=09:03 ‘ ‘&b\

0.048785
0.042687
0.036589
B: Static Structural (ANSYS) 4
Total Deformation

Type: Tokal Deformation

ik mm

Time: 1

201141145 F=F 09:03

0.054883 Max
0.045785
0.042657
0.036559
0.03049
0.024392
0.018294
0.012196
0.0080981
0 Min

0.00 1500.00 3000.00 (mm)
[ SSaaaa—— ESS—

750.00 2250.00
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1. 41,653 1. 27.129

z, 53,724 2, 33,249

3, 101.28 3. £S5, 956

4, 1¢41.5 4, 9z, 165

5, 184,942 5, 120.12

£, 200,97 £, 130.9

7, 203.55 7. 132,58

g 233.19 g, 151.89 0y U0 500000 ()
g, 738,55 a, 155,25 [ 2010

10, 260,75 10, 169,83

11, 27166 11. 176,94 /
12,  285.72 12, 186.1

13. 289.5 13,  188.56

14,  327.33 14, Z213.2

15, 33842 15, 220,43

16, 345,54 16, 225,06

17, 35192 17, 229,27 o7

18, | 372.23 18, 242,45 e

19. 39273 19. 7555 B

20, 394,67 20, | 757.03

0.00 1500.00 3000.00 (mm)
750.00 2250.00
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0.58313
0.33876
0.19438
0 Min

0.00 1500.00 3000.00 (mm)
I 1

730,00 225000

X‘L’ £ /
0.00 1500.00 3000.00 {mm})
T 1

750,00 2250.00
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0.44480
0.29659
0.1483
0 Min

0.00 1500.00
730,00 2250,00

300000 (mm)

0.42758
0,28505
0.14253
0 Min

0.00 1500.00
730,00 223000

3000.00 (mm)
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0.35808
0.23872
0.11936
0 Min

0.00 1500.00
75000 2250,00

3000.00 (mm)

0.37488
0.24992
0.12496
0 Min

0.00 1500.00
750.00 2250.00

3000.00 (mm)
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031896
015048
0 Min

0.27154
0.13577
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000,00 (mm)
[ B |
750.00 2250.00 750.00 2250.00

0.39941
0.1997
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
[ s
75000 2250.00 750.00 2250.00




&) R bkt B RE 14

National Formosa University — Dept. of Mechanical Design Engineering

0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
750,00 2250.00 750,00 2250.00

0.87503
0.65627
0.43751
021876
0 Min

0.00 1500.00 3000.00 (mm) 0.00 1500.00 300000 (mm}
[ Aaaa— ESSS——
750.00 2250.00 730,00 2250,00
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0.00 1500.00 3000.00 (mm) 0.00 1500.00 3000.00 (mm)
[ s
750.00 2250.00 750.00 2250,00

0.00 1500.00 300000 (mm) 0.00 1500.00 3000.00 (mm)
[ aaaaas )
730,00 2250.00 75000 2250.00
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1Rl E R

e’ ASTM A572 Grad055
HEREEEE(Ko) 3995.6
F TR ER(K) 2063.3
BB (mm) 0.01342

BHRR 453 KR R R G e TR
T2 50.01342 mm o SRSy o st
SR - B R A
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TYTSLT
t72% =4 W MLPAR 41

B T RUSBE 1 FRT D HHRLRTEFRERSB R T ok 9T o
%

FE 10% 20% 30%

=1

i




:— ’fu}i’?iéi g &ﬁ?ﬁ ‘L-l ﬁ-/’

>/ National Formosa University — Dept. of Mechanical Design Engineering

il PRI -
FEEREFLLIFL X
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»EREERE S PANFEWE AR
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Ly s ASTM A572 Grad055
HREE(Ko) 37975
FHhEE &£ (Kg) 2063.3
B E(mm) 0.01364
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LB TR B

JJP*!& ﬁg fi L Av\ ’}ﬁ’ Ei% = ".,?é RESRP | FRE
£ (an) 0.01342 | 0.01364
¥ £ (k) 3995. 6 3797.5
R4 WPa 3. 557 3. 755
£k 1.7e-5 1.8e-5
¥ - f0 (Hz) 215 210
¥ = 10 (z) 247 246
¥ 2 ¥4 (iz) 357 350
¥ v B0 (H2) 360 352
¥ 1 10 (Hz) 304
¥ 1A (z) 506

B
ﬁﬁ*%‘f 53 5 drdk '—"“'r," » R0 ?3198 IKG’ e R R
Mvﬁvmw‘ﬁz‘l BEAFS FCHEERBP NI T
Fnlg ‘:k:'f.'é- iR A Reed 0 B R AR
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BEANRAT
:}xz‘fxfy,:;t fu A\ﬂ}%

FeA R LEAURP R LERCPRT » &S 2 FR SRS BhiA R FRY .

10% 20% 30%

FE—JEhh

BJERD

FE=|Emh

FE_V Z gt Bl
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RE AR
FHE G S
d a‘fﬁ'ﬁ&f i 18 “'ziéﬁi“%]ﬂj » B3R B R KDY mm
F16 mn > EFEMAA AR BT o L EEATEE T B
‘T

=

+ ’
7 T

VEEES g mi
%5 £ () 0. 01342 0. 013424 E
7 (kg) 3995. 6 3806. 7
¥ 5%/ 4 MPa 3.557 3. 5539
R X 3 1. Te-5 1. TTe-5
¥ - W8 (Hz) 215 213 "
¥ = #0f (Hz) 247 251 B0 R £ $9188.9 KG
% = #4 (Hz) 357 356
¥ #04 (Hz) 360 359
¥ 7 408 (Hz) 394 402 é
% 18 (H2) 506 505 '
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