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STUDIES ON REFRACTORY CERAMIC BASE COATS FOR STEEL SHEET

TANEO

KOBAYASHI

YOSHINAO OHASHI

The fundamental compositions and properties of the heat resisting enamels were studied.
1. To prevent the diffusion of oxygen gas through the enamelling layers, it was better to use

the soft frits added refractory materials as mill additions than the hard frits,

2. For the spalling resistance the enamels by the hard fritis were weak, and the thin ena-

mels by the soft frits were strong.

3. The harder the frits, chipping were caused more frequently.
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KO 12.08 7
Na,O 3.627
CaO 0.447
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| No.1 No.2 No. 3 No. 4
Sio, 50 | 67 20.9| 49.2
ALO, 7.5 75| 7.7 7.7
B0, 13 3 17.5 | 17.4
CaO 8.4 2.9
KO | 5 3 45 45
Na,0 | 17 | 17 15.3 | 15.2
CaF, | 6 | 1 |3.5(F|0.04(F,)
NiO | 1 0.5 0.7
CoO ' 0.5, 0.5 0.6 0.6
MnQO, ‘ 1.2 1.4

100 . 100 | 100.1, 100
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0o ' 400 235 0 0 o
20 550 230 5 0.9 | 0.9
15 610 221 9 1.3 2.2
10 650 213 8 1.4 3.6
10 60 . 202 11 | 19 | 6.5
10 700 173 29 49  10.4
5 720 156 17 2.9  13.3
5 730 , 141 15 2.3 15.6
5 750 123 18 3.1 | 18.7
5 770 100 23 | 3.9 226
5 780 70 30 5.1 L anT
5 800 40 ' 30 | 51 : 32.8
5 810 14 26 | 44 302
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Kic 850°C CIREE»— T o5& oMR{LERE
KT o

RS AT 15.2555¢ 7 16.2g

1 HE4E 0.13mg
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TR © —n s O TEE
pC) T © ur:,k E | mg) O
o | 80 | 280 | 0, 0 0
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5 | + | 18|52 68| 146
5 | ” 65 | 53 6.9 | 2L5
5 | v | 18| 4 61 | 276
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I R B EICIE VP 1 %

_EC'U‘) ] C) oA ‘ i (mg) (mg) 77(7/)})” ( C), Oﬁ’}?;’i:, (mg) | (mé%
o | 80 160.0] 0 | 0 0 o | 8o | 200]0 | o 0
10 ’160.00 0 | 0 0 10 » | 1920 80| 1.0 | 10
20 ;00| 0 | o 0 20 v | 1885| 35| 05 | 15
30 7 1510 | sol os | 05 30 v | 1880 45| 0.6 | 21
40 s 182.0 5.0\ 0.9 | 1.4 40 s | 10| 5.0] 0.7 | 28
50 #1460 60| L1 | 25 50 v | 1735 | 5.5 0.7 | 3.5
60 #1415 45| 08 | 8.3 60 v | 167.5| 60| 0.8 | 43

(ii-2) A-1 (ii-5) A5

F A2~ 2T 900°C G 34BN Licdh Do HE
17.0g, 1 HEL%E 0.13mg

900°C C3 SR L7 R F ¥ — ADER
16.8g, 1 HEME 0.13mg

B EBE N e HE Own | | B, o] e R GRED
(G GO oFA | T | 078 [Timg) G CO | ot (me) g
0 850 « 160 | 0 0 0 0 850 | 190.0 | 0 0 0
10 . # | 156 | 40| 0.5 | 0.5 1 » | 186.3 | 3.7| 0.5 | 0.5
20 o~ | 152 | 40| 05 | 10 20 7 | 1830 33| 0.4 | 0.9
30  # | 148.5| 35| 0.4 | 14 30 # | 180.2| 2.8| 0.4 1.3
0  »  1460| 25| 0.3 | L7 40 » | 177.3| 2.8 0.5 | L8
50 |~ | 142.8] 3.2| 0.4 ‘ 2.1 50 v | 1747 26| 0.3 | 2.1
60 .~ # | 13%.0| 38| 0.5 | 2.6 60 v | 172.0 2.7| 0.4 | 2.5

(ii-3) A-2 (ii-7) A-6

©00°C "G 34 L7 R |+ £©*— 2> Ef 15.6g,
1 HE4E 0.17 mg

,900°C C5 AR Lic7 A MY — % OER
16.72, 1 B 45 0.13mg

LN e Y A I IR 1
oD CC)  oFAx - (m8) gy () (OO | oFs | ™= (me) gy
0 850 | 190.0| 0 | 0 | o0 0 850 | 170.0| © 0 0
10 7 | 186.0| 4.0| 0.7 | 0.7 10 » | 168.5| 1.5/ 0.2 | 0.2
20 s | 20| 40| 07 | 14 20 # | 167.5| 1.0| 0.1 | 0.3
30 v | 1M9.5| 25| 0.4 | 18 30 » | 166.3| L2 0.2 | 0.5
40 vo| 177.3| 22| 0.4 | 2.2 40 » | 165.5| 0.8 0.1 | 0.6
50 s | 15| 28| 05 | 2.7 50 # | 165.0| 0.5 0.1 | 0.7
60 v | 1725 2.0 0.3 1 3.0 60 # | 163.8| 0.2 0.2 | 0.9

(ii-4) A-3 (ii-8) B

900°C C3 MR L7 A b ¥ — ADERE 16.7g,
1 HEM4E 0.13mg

900°C ¢ 3 BEMER L7 A M ¥~ ADER
15.1g, 1 BEY4E 0.17mg

WM Ry o e & GERPL | B o s £ (000
53) &9 i DERH (mg) | (mg) 77(/]})77 &%) DELH i (mg)ii(xp_g_)_
0 850 | 1980, 0 | 0 | 0O 0o | 850 190.0} o | o 0
10 » | 195 25! 03 | 0.3 10 # | 186.0 3.4 0.6 | 0.6
20 » | 1830 25| 0.3 | 0.6 20 # 118500 1.6 0.3 | 0.9
2 # | 19131 1.7, 0.2 0.8 30 #1827 2.3, 0.4 | 13
40 + | 18.0 23 03 | 11 20 7 18L7| 10| 0.2 | 15
50 v 18631 2.7 0.4 | 1.4 50 o~ 1801 1.6 0.3 | 18
60 » | 1845 1.8 0.2 | 16 60 | o« 188 13 02| 20

(2-5) A4 (9 C

900 °C C AN L1272 b ¥ — ADOEHE 16.8g,
1 HEM4E 0.18mg

870°C T3 AR LT R Y~ ADEER
15.3g, 1 4% 0.13mg
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(53) . (°C) DFeH | ‘ (m,,g,). ,Qié)
0 850 | 200.0, 0 | 0 0
10 # | 188.6 ‘ 11.4 . 1.0 1.0
20 » | 1805 81| 1.1 | 21
30 s | 1723 82! 11| 32
35 s | 1676 47| 0.6 | 3.8
40 » | 1635 41| 05 | 4.3
50 : ~ | 1565 7.0] 0.9 | 5.2
60 ‘ p 149.8% 6.7 0.9 | 61

(ii-10) D

850°C ¢ 3 R Lic7 A F & — ADER
16.4g, 1 HER4YE 0.13mg

RN AN ¥ e
| ) LD om0 Tomg)
0 | 80 | 2000 0 | 0 0
15 |~ | 197.0 3.0| 0.4 0.4
25 | o~ | 19%6.0 10| 01 0.5
0 | 7 | 1940 20 03 0.8
50 7 | 1920 20| 03 11
60 |~ | 19.0 10| 01 = 12

-1 E

850°C T3 MR LIcTF A+ ¥ —~ ADEE

16.4g, 1 Y4 E 0.18mg

B WIE Exr-a . M & DERP
C3)) ] °C) DAk | = i?’i)f,,,, ,(Ié?)
0 | 850 | 180.0| 0 0 0
10 | ~ | 178.0| 20| 0.3 0.3
20 |~ | 176.0| 2.0 0.3 0.7
0 |+ | 1730| 80| 04 11
40 | o~ | 17L0| 20| 0.3 1.4
50 &~ | 168.0| 3.0 0.4 18
60 | ~ | 1650 30| 0.4 | 22

(i-12) F

TN D F % EEER THA 6L € 870°C T
1L 5 AR LI2d 0% 7 R b &~ 2 & U TERILIE
BA N, EE 16.3g, 1H B4E 0.13mg

W M|E x| . o (D200
‘ (%) | (°C) | oFiA 7 ; (mg),, (f'ng)
0 850 | 140.0 0O 0 0
10 # | 1040360 47 | 47
20 7 84.0 20.0| 2.6 7.3
30 70.0  14.0| 18 | 9.1
0 s 56.0 14.0 | 1.8 | 10.9
50 | 46.010.0| 1.3 | 12.2
60 |~ | 3.0/10.0| 1.3 | 185

B e 8 F oy

o R G ™y

B 4L G mr
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