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Facility and Characteristics of 100% Hydrogen Atmosphere

Annealing Furnace

Shigeru TAJIMA, Kazuaki KOMINE, Toshio SHIBASHITA and Masaki SHIROUZU

Synopsis :

The new type batch annealing furnace, which utilized high convection in the inner cover with 100%H;
atmosphere, was developed in early 1970’s in Austria for brass industry. The technology was converted for
steel industry at the end of 1970’s. These annealing furnaces were introduced first in Europe for higher
productivity and better surface for automobile panels. The performance is evaluated excellent.

This type of annealing furnace was installed at Wakayama Steel Works for the first time in Japan for
estimation. The main facilities and fundamental characteristics are reported here in detail. B

The results so far are quite satisfactory in productivity, uniformity, running cost and safety.

Key words : cold strip mill; steel coil; annealing; coil annealing; hydrogen; convection; batch anneaking;
atmosphere gas; annealing furnace ; energy consumption.
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Fig. 1. Expected effects of 100%
H, atmosphere annealing furnace.

SERRICIE 10 AARSHEEKRESICTRE P24 11 A 8 A% (Received Nov. 8, 1990)
*  ERLSIETEGE)AITILSSFT (Wakayama Steel Works, Sumitomo Metal Industries, Ltd., 1850 Minato Wakayama 640)
*2 HELE T (#)HEAH (Head Office (Tokyo), Sumitomo Metal Industries, Ltd.)

—_ 76 —



100 % A& 3% 55 BREUSESIAR D 3 & 451 1289

Table 1. Physical properties of hydrogen and
nitrogen.
Item Hy(A) N2(B) A/B
Thermal
conductivity 168x1073 24.0x1073 =7
[W/(m-k)]
Viscosity . -6 -6 1
[Pa/s] 8.41X10 16.6X10 =3
Diffusion
.. Hz‘COg Nz‘COZ .
coeffnc;zent 0.629 0.160 =4
[em?/s]
Density -3 -3 R
Tko-s?/mé] 9.04X10 12610 =7
Explosion limit _ o o
[%] 4~75

T=0°C P=0.1MPa.
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Fig. 2. Thermal conductivity of hydrogen and
nitrogen.
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Fig. 3. Thermal conductivity of H,-N, mixture
gas.
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Fig. 4. Heat transfer coefficient of H,-N, mixture
gas.
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Table 2 IZEMBZRT. EEBORHE LTd
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S DIRAH A HHEF [ HE

(2)aA4 VEEiRE L 850°C
(3)VBERET AN —NMiE 0 vy 7BV WEY
g v 7THN

(4 )YKBEKOE RC 7 7 »-57kW, 850 ¢ (BERXIF
11 kW, 600 ¢)

Table 2. Main specifications of 100% hydrogen
annealer.

Item Specification

2 000 mm diameter
4 300 mm height
Maximum 100 t

Charging measurement

Charge weight

Coil temperature 850°C~250°C
Atmosphere Ha, N3, AX+N3
RC fan 57/32/17 kW

1 200/900/600 rpm
Burners 4.8X10%J/h %12

Hydraulic clamping cylinder
Air/Water

Clamping mechanism for inner cover
Cooling system
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Fig. 6. General assembly.
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Coil
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Fig. 7. Detail of base.
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Fig. 9. Effect of concentration of hydrogen on
relative T/ H ratio in Hy-N, mixture gas.
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Table 3. Comparison of T/H between 100% hy-
drogen annealer and conventional annealer (11%

H,-89% N, mixture gas).

100% H» Conventional
(4) (B) A/B
Heating T/H 3.2 2.0 1.6
Cooling T/H 4.4 1.5 2.9
(Water cooling) (Air cooling)
Total T/H 1.8 0.9 2.0
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Table 4. Required time to specified difference of
coil temperature.

Differenco of Coil Temp. 80°C 30°C 20°C 10°C
100% Hy 19.0h 28.0h 32.0h 46.5h
Conventional 27.0h 43.0h 52.0h —
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Fig. 15. Heating performance
of 100% hydrogen annealer and
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Fig. 16. Comparison of mechanical properties between 100% hydrogen annealer
and conventional annealer.
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