= gLz AR A2E 1994 .4
n . Journal of the Korean Socety of Precision Engineering Vol 11, No.2 Apr. 1994.

75% K% BATCH gpifgelsle] ZdmEsta 43 Bt

ool & 2 & Zxs

— [ [} (=]

A Study on Coil Temperature Variation in 75% Hydrogen Batch
Annealing Furnace

Eon—Chan Jeon*, Soon-Kvung Kim**

ABSTRACT

A Cold spot temperature control system for the batch annealing furnace has been established
in order to reduce energy consumption to improve productivity and stabilize the properties
of products, Therefore we confirmed a relation between annealing cycle time and atmospheric
gas, variation of coil cold spot temperature with time during heating and actual temperature
measurements at mid-width of each coil during soaking. The results of the temperature variation
effect on the batch annealing are as follows. 1) Heating time is reduced to one half with
increasing atmospheric. gas flow rate and changing of atmospheric gas component from HNx
to Ax gas. and annealing cycle time is reduced to 2.7 times. 2) In case of short time
heating, the slowest heating part is the center of B coil, in case of long time heating,
the low temperature poinl moves from the center of coil to inside coil. And the iemperature
in this part is higher than other parts when cooling, When finished heating, the cold spot-
is located 1/3 of coil inside in case of HNx atmospheric gas. But center of coil in case
of Ax atmospheric gas. 3) The ouiside of top coil is the highest temperature point when
heating, which becomes the lowest temperature point when cooling, So, this point becomes
high temperature zone at heating and low temperature zone at cooling. It has relation according
to atmospheric gas component and flow rate. 4) Soaking time at batch annealing cycle
determination is made a decision by the inpul coil width, and soaking time for quality
homogenization of 1214mm width coil must be 2.5 hours longer than that of 914mm width
coil for the same coil weight. 5) Annealing cycle time with Ax atmospheric gas is extended
1 hour in of slow cooling during 5 hours in order to avoid rapid cooling.

Key Words : Atmospheric gas (£97] 7}), Cold spot(A&4), Thermocouple(E&d), Gas flow
rate (285, Cold rolled steel sheet(H7rad7)
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Table 1 Physical properties of hydrogen and
nitrogen. (400~600C)

Item H, (A) [N, (B)] A/B
Thermal
conductivity (W/m. k) 0.168 0.024 7
Viscosity (Pa/s) 8.41x107°|16.6Xx10°| 1/2
Diffusion coefficient
(sz/s) (HZ_COQ) 0 629 0 160 4
Density (kg. s*/m‘) 0,00904 | 0.0126 | 1/14
Explosion limits (%) |- 4.75 - -
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Table 2 Chemical compositions of specimen
(,Wt. DU)
Mn P 5

0.25 {0.010 | 0.010

Material C
SAE 1008 | 0.05

Si
0. 009

Table 3 Mechanical properties of specimen

Tensile Yield Hard ,
Material | Strength | Strengtn | hardness [Elongation
(kgf/mm? | (kgf/mm?) | (HRp) (%)
SAE 1008] 72.00 65. 80 85. 90 4.20
28E]3 AFEAEE Fig. 39 #9e AR Wngdeds
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