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No-Scale Heating of Steel without a
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Table 1 Conditions of no-scaling or scale-
forming heating at various temperatures
and at different air-propane ratios.

Furn. temp.| 950°C 1050°C E 1150°C
Air/CiHs [CO/ Hp/ |CO/ H/ €O/ Hsf
ratio CO, H,0| CO.; H:0] CO,; H:0
356 | 3°25 4’75!\3'64 524 ' 3°14
10 : :
No scaling | No scaling| No scaling
2:52 | 272 | 3+08 &2-40 3°77 ' 2730
11 -
Slight . .
scaling No scaling | No scaling
2+27 tz-za 2+42 1 2°11 | 2°96 ; 198
12 Slight Shight Slight
scaling scaling scaling
% 2:38 | 1760 | 2°60 | 1°40 . 2°98 | 1°27

. 3% Equilibrium value of CO/CO;, H:/H:0 for
reduction and oxidation of steel.
(Reported by MurpHY, JomiNy and__A. L.
MARSHALL)
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Table 2. Relation between the change of 360 >IN
carbon content of steel and the air-propane 3 / . )\\
ratio at different temperatures. < A / S
- /1'3 ‘ o w0 ‘(@ = -
ir/Propane | - 4 o 12 -y ) \//% % ,
ratio : 40 N // ‘ 2\>

No. 1|+ 1.71| 0*03{-+0°04] 0°03}{+ 147} 0°06

" Volume
i
N
S
3
N
/

Impesscble  ronge QS
950°C . . . . . . ' ) /
No.2|—0°81] 0°18/—0°85| 0°11|—0"74 0*17 4 3 g
No. 1 |+0+04] 0°03|+0-08| 0-03/+0" 16 0-03 S \ /
o "
1050°C | 1o A

L
.2|~0"90| 0°03[—~090] 0°02—0°90 0°02 10 — -
| NEd

No. 1 |+0°09| 0°02/+0° 16! 0°02[+0°30| 003

1150°C| No. 2 |—0-86} 001|—086| 0°01|—0°83l 00l Y% = % m w4 w #m #
. \ Percentage of .

Specnnens above No. 1 shows 0°19% carbon partial combustion
content and 0*125mm thickness.

Specimen No. 2 shows 0°99% carbon content Fig. 2. Stable combustion range when air-

1

and 0°63 mm thickness. oxygen and butane are premixed.
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-Fig. 3 Relation between gas composition of converted
atmosphere and percentage of partial combustion when

oxygen is added.
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