684 g% & W 8 73 4 (1987) % 6 5

TR RN

5 R0k

HRHRHEENNRI

© 1987 1S

R D KR A BT § SRR 0

MoHE B F*-K H OIE E*

Effect of Mould Coatings on the Surface Defects in Ingots

Synopsis :

Tadayoshi WADA and Masaji HONDA

This work was carried out to obtain the information on the function of mould coatings most necessary to

reduce surface defects in ingots.

Thermobalance and differential thermal analyses and small scale casting experiments were carried out so
that splash boxes and splash like scabs could be related to the thermal decomposition temperature of mould

coatings.

It is concluded that water soluble resin coatings cause so called rolling reaction of hot metal at the first
stage of pouring and promote a smooth hot metal rise in the moulds and ingot surfaces appear to be the
best. Coal tar and graphite of low and high thermal decomposition temperature are the causes of many sur-

face defects in ingots.

Key words: ingot making; mould coating; surface defect; low carbon steel ; quality control ; splash box ;
scab ; water soluble resin; thermal decomposition temperature.
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Table 1. Coatings used.

Classification Coating

0il Coal tar, Heavy oil

CMC, PAM, PANa, PAA,
PAA-PAM, PAA-PANa,
PVA, HASt

Graphite (Gr.), NH4H,PO,

Water soluble resin

Inorganic compound
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Table 2. Test conditions of thermobalance and diffrential
thermal analysis.

Amount of coating 5 mg as dry state

Weight loss; 10 mg

Full scale Temp. diff.; +50uV

Heating rate 5°C/min

Chart speed 2.0 or 2.5 mm/min

Thermocouple Pt-Pt-Rh
Standard sample aAly03
Atmosphere Air

Table 3. Chemical composition of steel used (wt%).

C Si Mn P S

0.07~0.09 0.01 0.26~0.36 0.014~0.023 0.010~0.016

R: Water soluble resin
Gr: Graphite, heavy oil or coal tar

Fig. 1. The coated mould used for splash box formation.
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Fig. 2. TG-DTA curves of mould coatings.
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a, b: H=600mm ¢, d: H=800 mm }
H: Distance from nozzle to stool ©>: Maximum height of splash box

Photo. 1. Effect of mould coatings on the splash box.

100 T T T T T l./i-—L. :_?
-~ 90
/
X 8o o Yo
N
701 k 1
1] L ]
2 60 /0
= 50 ~{PANa _ NH4H2PO4
£ 40 > 1
S S \PAAM N
S 301 l>/ ’ N
= 20F Pt b o ) |
10l ~ < Graphite
| L ] ]

0 100 200 300 400 500 600 700 800 900 1000
Temperature (C)

Fig. 3. Thermal decomposition curves of mould coatings.
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Fig. 4. Effect of mould coatings on splash box height.
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a: Nocoating b: Gr ¢: PAAM d: PANa
Photo. 2. Examples of ingot surface quality applied
several mould coatings.
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Fig. 5. Effect of mould coatings on ingot surface quality.
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Photo. 3. Vertical section of ingots cast under several
coating conditions.
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Photo. 4. Comparison of carbon pick up at the surface of
ingot between graphite and soluble resin coatings.
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Fig. 6. Carburization by mould coatings.
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Table 4. Thermal decomposition temperature of mould coating.

Coating Thermal decomposition temp. (°C)

Heavy oil 270

Coal tar 390

CMC 450

PAAM 530

PAANa 550

Graphite 710

NH4H;PO4 780
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Fig. 7. Effect of thermal decomposition temperature of
mould coatings on splash box height.
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Fig. 8. Effect of thermal decomposition temperature of
mould coatings on ingot surface quality.
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Fig. 9. Effect of viscosity of mould coatings on ingot sur-
face quality.
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Fig. 10. Schematic illustration of mechanism for preven-
tion of splash adhesion on mould.
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