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Synopsis :

Two test methods have been investigated for the evaluation of fishscale susceptibility of
enamelled sheet steels. In the first test, the sheet specimen enamelled on one side only
is cathodically charged with hydrogen, and the time needed for the initiation of fishscale
is measured. This time can be used in evaluating the fishscale susceptibility of the steel,
if the enamelling process is controlled under a fixed condition. The second one is to
measure the hydrogen permeation lag time of steel itself by the electrolytic method. The
breakthrough time of hydrogen is also indicative of the fishscale susceptibility of the
steel under certain restrictions. Using these two methods, the fishscale susceptibility at
the edge part of the enamelling decarburized steel sheet has been studied. A close
correlation exists between the fishscale susceptibility and the oxygen content in steel,
and high fishscale sensitivity is detected at a place where oxygen content is the lowest
in the edge part. The influence on the fishscaling by the cold reduction performed up to

20% to the sheet before enamelling is also discussed.
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Svnopsis :

Two test methods have been investigated for the evaluation of fishscale susceptibility of enamelled
sheet steels. In the first test, the sheet specimen enamelled cn one side only is cathedically charged with
hydrogen, and the time needed for the initiation of fishscale is measured. This time can be used in
evaluating the fishscale susceptibility of the steel, if the enamelling process is controlled under a fixed
condition.

The second one is to measure the hydrogen permeation lag time of steel itsell by the electrolytic
method. The hreakthrough time of hydrogen is also indicative of the fishscale susceptibility of the
steel under certain restrictions. Using these two methods, the fishscale susceptibility at the edge part
of the enamelling decarburized steel sheet has been studied. A close correlation exists between the
fishscale susceptibility and the oxygen content in steel, and high fishscale sensitivity is detected at a

place where oxygen content is the lowest in tne edge part. The influence on the fishscaling by the

cold reduction performed up to 20% to the sheet before enamelling is also discussed.
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Methods for testlng of fishscale susceptibility

Nurmal enamel process
Test for both sides Modified enamel process
1. special {rit

enamelled steel 2. special pretreatment

Hydrogen chargmg method

Test for one side
1. cathodically
enamelled steel 9

Detalls of methods

3. firing under special condition ;

dip in acid solutions (H,50,, HCI etc.) |

Judgement

W Heating at

100~300°C Fishscale formation

Time taken to
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Hydrogen charging method
1. thermally
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Hydrogen chargmg method
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Table 2 Conditions of pretreatment

1. Degreasing Trichlene

2. Degreasing 525 alkali cleaner,80°C, 15min
3. Rinsing Hot water+Cold water

4. Pickling 92 H,50,, 75°C, S5min

5. Rinsing Cold water

6. Nickel dipping | 226, o0+ TH:0, PH 3, 65°C,
7. Rinsing Cold water

8. Neutralizing 1% Na,CO,, 60°C, 5min

9. Drying

Table 3 Mixing rate in slip preparation
and firing condition
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fishscale susceptibility in enamelled
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Photo. 1 Bubble structures in the cross-sections of enamelled sheet steels using H type frit
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Fig. 2 Influence of firing temperature, firing
time and Si(), as mill addition on
effective bubbles; 7 800°C, A 820°C,
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Fig. 3 Relation between cross-sectional area
of effective bubbles in enamel layer
and fishscale susceptibility
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Table 4 Ladle analyses (wt%) and process of specimens

Fyoe 7 FETHD, R CEREDF ¢ v 7
Specimens } C Mn
2 (Rimmed steel) ©o0.072 | 0.30
A i :
b (Capped steel) ‘ 0.072 | 030 |
[ (Capped steel) ‘ 0. ()38 ‘

0.25 |

P i S ‘ Process
0.009 0.013 ~ Hot rolled (6mm)
. —— —Pickled
0.009 0.013 —Cold rolled (2mm}
————— —Decarburized
0 009 0. 014 —Skin pass rolled
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Fig. 10 Variation in the apparent diffusion coef-
ficient of hydrogen and oxygen content
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