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Abstract

A cold spot temperature control system for the batch annealing furnace has been established in
order to reduce energy consumption which is essential to improve productivity and stabilize the
properties of products. A relationship between annealing cycle time and gas flow rate is developed
and also for the 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 tempera-
ture variation effect on the cold rolled steel sheet batch annealing are as follows. (1) Cooling rate
increasing gradually with increasing atmospheric gas flow, but heating rate is hardly increasing
without atmospheric gas component change. (2) In case of short time heating, the slowest heating
part is the center of B coil and in case of long time heating, the low temperature point moves from
the center of coil to inside coil. (3) The outside of top coil is the highest temperature point under
heating, which becomes the lowest temperature point under cooling. (4) Soaking time determina-
tion depends on the input coil width, and soaking time for quality homogenization of 1214 mm
width coil must be 2 hours longer than that of 914 mm width coil.
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Fig. 1 Schematic diagram for mechanism of heat
transfer
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Table 1 Chemical compositions of specimen (wt. %)

Material C Si Mn P S
SAE 1008 | 0.05 | 0.009 | 0.25 | 0.010 | 0.010

Table 2 Mechanical properties of specimen

‘ Tensile | Yield Hardness | Elongation
Material | strength | strength (HRy) (%)
(kgf/mm) | (kgf/mm) " )
SAE 1008| 7200 | 6580 | 8590 4.20
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Fig. 2 Flow chart of experimental procedure
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Fig. 3 Schematic of single stack batch annealing
furnace
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Fig. 4 Schematic diagram of batch annealing cycle

Table 3 Gas flow rate for batch annealing cycle.

Zone Total gas flow rate(m®/h)

() Casel | Case2 | Case 3
A’(Purging) 8 90 90
A (0~400) 3 90 90
B (400 ~600) 3 40 40
C (600~ Soaking) 3 20 20
D (Cooling) 5 10 20
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