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Topic of Discussion

[ Distortion Hot Tears Cold Cracks \
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.. ) ) ) MA MA
Prediction of Distortion & Crack Potential

- Weight 6.5 Ton
- Low Alloy Steel
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MA-MA

Designs with differnet Distortion
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Stress Temperature

Temperature
1550

Empty

Solidification & Cooling §
9.240s, 2.00 %
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Total Displacement MA:-MA

Total
Displacement

mm
0.03453

Empty

0.03453
0.03269
0.03085
0.02901
0.02717
0.02533
0.02349
0.02166
0.01982
0.01798
0.01614
0.01430
0.01246
0.01062

0.00878

0.008781
Solidification & Cooling G
9.240s, 2.00 %
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Temperature & Total Displacement Comparison

%

Solidification & Cooling
9.240s, 2.00 %

Solidification & Cooling
9.240s, 2.00 %
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MA

Total
Displacement

mm
0.03453
Empty

0.03453
0.03085
0.02717
0.02349
0.01982
0.01614
0.01246

0.00878
0.008781

G




Design 2 - With External Constrain MA -MA
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Temperature & Total Displacement Comparison

Y_F

Solidification & Cooling
8.454s, 2.00 %

Solidification & Cooling
8.454s, 2.00 %
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MA

Total
Displacement

mm
0.03558
Empty

0.03558
0.03112
0.02666
0.02220
0.01773
0.01327
0.00881

0.00435

0.004346

G




Displacement Comparison MA-MA

Displacement X

mm
5.15
Empty
5.150

3.673
2.135
0.717
-0.761

-2.239

-3.717

-5.195
-5.195

Solidification & Cooling
Ambient, 100.00 %

Displacement X

5.074
Empty
5.074

3.623
2,173

0.723

-0.728
-2.178
-3.628

-5.079
-5.079

G
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Design 1 & 2 — Comparing Strain with Crack MA-MA

Design 1

Design 2

14 28.11.2024
I

MIDDEL_SECTION/v10 d1
Solidification & Cooling
Ambient, 100.00 %

MIDDEL SECTION/v10 d2
Solidification & Cooling
Ambient, 100.00 %

Cold Crack

0.7308
Empty
0.7308

0.6264
0.5220
0.4176
0.3132
0.2088
0.1044
0.0000

Cold Crack

0.9662
Empty
0.9662

0.8282
0.6902
0.5521
0.4141
0.2761
0.1380
0.0000

MAGMASOFT UGM24 @Chennai

Effective Plastic
Strain

%
9.476
Empty
9.476

8.136
6.795
5.454
0.505 % 4,113
2,772
1.431
0.090

MIDDEL_SECTION/v1O d1 0.09042
Solidification & Cooling
Ambient, 100.00 %

Effective Plastic
Strain

20.927 %

MIDDEL SECTION/v10 d2
Solidification & Cooling
Ambient, 100.00 %




Design 1 & 2 — Residual Stresses

«.!
gl 93.635 MPa

85.761 MPa

Design 1

12.412 MPa

16.529 MPa

Ambient, 100.00 %

 36.164 MPa

Design 2

166.013 MPa

Solidification & Cooling
Ambient, 100.00 %
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16.961 MPa

133.480 MPa

MA-MA

Von Mises
MPa
122.6
Empty
122.6

105.1
87.6
70.2
52.7
35.2
177
0.3

Von Mises
MPa
173.7
Empty
173.7

148.9
124.2
99.4
74.6
49.8
251

0.3
0.3069

iGi




Comparison of Peak Stresses Curve

28.11.2024

Casting Temperature

Temperature [°C]

= 1282

Max. Principal Stress

—  (200.00,-127.32,

Temperature

(200.00, -137.32,

Von Mises

- (200.00,-137.32,
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Time [s]

-121.60)

-121.60)

-121.50)

Stress [MPa]




Design 1 & 2 — Before & After Machining stresses ma -ma

Von Mises Von Mises

MPa MPa

122.6 147.3
Empty
122.6

Empty

& 91.596 MPa 147.3

£ 93.159 MPa

105.1 A 126.3

= A
87.6 105.3

70.2 84.3
16.674 MPa 52.7 13.534 MPa 63.3

35.2 h " 42.3

17.7 _ 21.3
0.3 0.3

MIDDEL SECTION/v10 d: MIDDEL SECTION/v10 ¢
Solidification & Cooling Machining after Casting
| Ambient, 100.00 % Machining, 100.00 %

Von Mises Von Mises

MPa MPa
173.7 307.6
Empty Empty

BS.B73IMES 173.7 88.353 MPa _ 307.6
263.7
219.8

175.9

124.296 MPa
173.582 MPa K . 131.9

88.0
44.1
0.2

MIDDEL SECTION/v10 d2 MIDDEL SECTION/v10 d2 0.1764
Solidification & Cooling Machining after Casting G
Ambient, 100.00 % Machining, 100.00 %
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MA-MA

Thank you for
your attention.

AR JUGDAR

MAGMA ENGINEERING INDIA Pvt. Ltd.

j.kedar@magmasoft.co.in



