SIAM YAMATO STEEL

Reduction of Longitudinal Crack in Beam Blank Casting
SYS Smart Surface
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What is longitudinal crack?

Surface crack ,The main factors causing the occurrence of surface cracks in the shell of the beam blanks
during continuous casting

“This defect is fairly common for beam blanks”

Ref. Madias, J., Genzano, C., Oropeza, M., and Moss, C.,
“A Review of defects in beam blank casting and the
measures proposed for their elimination”
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Problem observation Check result

Longitudinal crack record
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Casting process overall
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Problem observation Check result

phenomenon WHY 1
Crack on beam Low strength
blank of shell layer
——
Some force act to Molten steel Shell layer |
shell layer
(Bigger than strength of shell layer)

Mold
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Spray
cooling &

Beam Blank Mold
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Problem observation Check result

phenomenon WHY 1 WHY 2 WHY 3 WHY 4
Crack on beam Low strength . Low heat Low ability of heat
Thin shell layer
blank of shell layer exchange exchange of mold
The thermal conductivity of Ca Scale
Molten steel

Water
Mold
cooling

Spray
cooling
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Problem observation Check result

phenomenon WHY 1 WHY 2

Crack on beam Low strength Chemical is not

blank of shell layer appropriate | PP S .
e o
Longitudinal crack vs Fp Lot1l
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phenomenon WHY 1 WHY 2 WHY 3
Crack on beam Some force act to Too much Too much water
blank ~ shell layer Contraction force spray cooling
(Bigger than strength of shell layer)
Molten steel Actual Temp. Expected Temp.

Spray

cooling 4;

Beam Blank Steel

Mold

Shell Layer

Side C
(Top)

Side A
(bottom)

Actual temp was not much
different from expected
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Problem observation Check result

phenomenon WHY 1

Crack on beam
blank

Some force act to

shell layer
(Bigger than strength of shell layer)

WHY 2

WHY 3

WHY 4

Molten steel

Mold

Spray &

cooling 4&

Beam Blank Steel

Unbalance

contraction force

Ununiformed
lubrication film of
mold powder

Low viscosity of
mold powder

1poise

Casting direction

Viscosity effect of Mold powder
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Problem observation Check result

Chemical is not
appropriate

DOE Experiment

Factors
Fp Min:0.80
Medium : 0.85
Max : 0.90
Spray Foot roll
Min : 37 I/min
Medium : 46 |/min
Max : 55 |/min
Spray water side “C”
Min : 40 |/min
Medium : 48 |/min
Max : 55 |/min
Mold power
High viscosity
Low viscosity

Too much water
spray cooling

I8

Low viscosity of
mold powder
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Interactton testing result

Pareto Chart of the Standardized Effects

(response b ANugMuUKa (CM/M), a = 0.05)
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Contour Plot result
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Chemical is not Too much water Low viscosity of

appropriate I/ spray cooling / mold powder /

Best condition from DOE

-Mold powder High viscosity
-Foot roll 37 I/min

-Spray segmentl side C 40 |/min
-Fp value <0.85
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Problem observation Check result

phenomenon WHY 1 WHY 2 WHY 3 WHY 4

Crack on beam Low strength Thin shell laver Low heat Low ability of heat
blank of shell layer Y exchange exchange of mold

Chemical is not
appropriate

Too much water
spray cooling

I; Ununiformed

Some force act to Too much

shell layer Contraction force
(Bigger than strength of shell layer)

Low viscosity of
mold powder

Unbalance

: lubrication film of
contraction force

mold powder
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Crack on beam Low strength Thin shell laver Low heat Low ability of heat
blank of shell layer y exchange exchange of mold

H Ca hardness check sheet I Chart of Total Hardness by State
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Action: Control Mold cleaning schedule =250 Heat

Reduce & Control Ca hardness in Water mold cooling <10 ppm
by additional softener 18




Fp
Action#2  calculatio

n

Action: Set parameter Fp =0.85 via control C, Mn, Ni, Si, Cr and Mo

Crack on beam Low strength Chemical is not
blank of shell layer appropriate
C

HIGH

Crack (Prob.)

FERRITE POTENTIAL FP
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Crack on beam
blank

Some force act to

shell layer
(Bigger than strength of shell layer)

Too much
Contraction force

Too much water
spray cooling

Actioni#t3

vrcaiavEiIEmIsiIas s sasse

Side C

Action: Adjust spray cooling pattern in HMI
- Foot roll spray 35-39 L/min (from pok)
- Spray side C 37-43 L/min (from pog)
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Problem observation Check result

Crack on beam
blank

Some force act to

shell layer
(Bigger than strength of shell layer)

Unbalance
contraction force

Ununiformed
lubrication film of
mold powder

Low viscosity of
mold powder

A\

Range
455-475
38-48
269-289
09-19
14-24
04-14
25-35
93-103
0.55-065

1070 - 1100

Chemical Composition (%) Aim
SiO; 465
AlOs 43
CaO 279
Na,O
F \‘b\
LiZO %&e _.Je 0‘
8203 %&
T.C
Ca0/SiO, ? / 0 60
Softening Point 1085
Viscosity(Pa-S)at 1300°C 25
(poise) at 1300°C 25

23-27
23-27

Action: Set Spec. Mold powder in high viscosity
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— %Total
Result of Actual control & % Longitudinal Crack Before m After
Fp value <0.85 0.79 - 0.85
Mold cleaning <250 Heat 198 Heat
Ca-Hardness <10 ppm 3 ppm %
Foot roll spray 35-39 L/min 32-36 L/min 1 4 l /
Spray side C 37 -43 L/min 35 -40 L/min |
H300x300 H588x300 o H400x400
12.1
9.1

T4 DA -




Siam Yamato Steel
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