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HEAT TRANSMISSION IN AN COIL ANNEALING FURNACE

Kusuvata Tanaka

Difference between maximum 4.410 minimum temperature in steel coils, when heated for
25h. in an annealing furnace as shown in Fig. 1, is said to be 30-60°C. Theoretical calcula-
tion was carried out to know whether this temperature difference is inevitable or not, and

reached the conclusion that this range can be reduced to about 5°C, or heating time neces-
sary to get temperature difference: within 30°C may be. reduced to 15h.

Discrepancy between theory and practice was caused by the following facts:

1). Quantities of heating gas flowing into diffusors (B in' Fig.t) were not equal.

2). Temperature of heating gas flowing into diffusors was high at upper diffusors, and low

at lower ones.

3). OQuter parts of coils were heated by convectxon of gas and by radiation from heating

zone (F in Fig.l) whereas the tops and bottoms were heated only by convection.

And -as

temperature of heatmg zone was higher than that of coil, temperature of the outer parts

were apt to be high.

As a heating source of furnace,. radiant tubes were often used Radiant tubes had some

defects, i.e., initial cost was expensive, life was short and thermal efficiency was low.

The

reason why these were used in spitc of such defects, was perhaps due to the fact that distibution
of temperature in heating zone was favourable. But, in a good design, uniformity of temperature .
in coils can be obtained in dependent of temperature distribution in heating zome.

It was easy to design a furnace which gave the theoretical temperature distribution.
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Fig. 1. Coil-annealing furnace.
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‘Table 1. Temperature difference between gas and coils.
Time ¢ h E 4 6 8 | 10 12 | 1 | 16 | 18 | 20 | 25 | 30
i - )
tg—1tr °C 440 ; 338 254 191 . 141 109 | 81°3 ! 61°2 | 46°0 | 226 i 11
tg—1ts, 169 103 62°8 28+1 23°1 14+2| 86, 5°3 3+2  0-92] 0-28
tg—ts,=1"85(¢g—15,) 313 | 191 117 70 43 1 26°3| 16| 6
tg—tc 272° J 166 |- 101- 61°5 37°3 | 22*8 | 139 i 8°5 5+t 1+3|0°45

t: temperature. Suffixes.
7: due to radial conduction, s;:
inner diameter,

Z: gas at outer diameter of coils. ggA:
edge of coils at outer diameter, s;:
¢: centre of -coils at outer diamter.

gas at inner diameter of coils.
edge of coils at
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Table 2. Temperature of coils by vertical heat conduction.

Time i 4 6 8 10 12 14 16 ] 18 20 | 25 . 30

o= oo {tg-tci 36°4 25 1+0 03 00 0+00 | 0°00 ‘ 000 | 000 | 0°00 | 0°00
- tg—ts !0 0 0 0 0 0 o | § 0 0 0
@ =120 {tg——n 272 L1010 6l 37+ 22°8 [12°0 | 8°5 5:1 | 1*5 [ 045
tg—ts © 169 103 63 - 38 23-1 14+2 86 | 53 32 {09 |o0-28

o — 100 {tg-tc‘ 298 191 123 50 32 | 20°5 13-2 84 |27 |0°-87
tg—ts 1 198 125 | 82 52 33 21 | 14+ } 87 56 | 1*8 |06

o =85 {tg——tc‘ 325 220 ! 147 99 67°5 45°7 {30°7 | 20°5 | 13°9 |51 | 1°9
tg—ts 228 154 | 103 70 47+ 32 22 1 144 97 136 |14

@ =50 {tg te 401 312 | 240 ¢ 186 142 112 86 | 67 ; 54 : 51 , 47
tg—ts - 319 247 | 191 | 148 113 89 69 ﬂ 53 | 43 | 41 . 38

tg: gas temp °C, i temp.

at edge of coils °C, #: temp. at centre of coils °C,

a: coef. of heat transmision between coils and gas Kcal/m?h °C.
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' THE RELATION OF FORGEABILITY AND CAST
" STRUCTURES OF Timken 16-25-6

~ (On the forgeability of the transformation-free alloy ingot— )
Genjiro Mima and Toshimi Yamane

There are many experiments on the forging of metals, but these are studied to know
strain and stress at a impact working, or from the view point of strength of material. There
are seldom from the view point of metallic material technology. For the present situation,
the authors. studied the forgeability of a less forgeable ingot from the view point of metallic
material engineering. ,

The samples used in this experiment are 15X 15mm, and of columnar structure, granular one
and both mixed. Forging temperatures are 800°C, 900°C, 1100°C and 1300°C. In the case of
columnar stucture sample and both mixed one, they compressed impactly the columnar axis
parralel to the forging directon (longitudinal) and these stand at right angle each other
(transversal), and various phenomena were examined.

Stress-strain curves are obtained by magnetic method. The results are as follows :

(1) Working resistance decreases in the case of the compressive working of granular
structure, transversal one and longitudinal one, one by one.

(2) The difference of working resistance of (1) decreases with rising temperature.

(3) When the working velocity increased, a tendeny to increase this difference were observed.

(4) The relation between working degree log (ho/h) and working energy is linear in the
range of this experiment. Here, hk¢: inital height of sample. %: height of sample after
compression.

_(5) The crack forming possibility decreases with longitudinal columnar, granular one and
tranversal one, according to the aforesaid order.

(6) The forging temperature is a 'sensible factor of the crack forming possibility.
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