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Heat Transfer Coefficient in Patenting Process with Hot Water

Hitoshi IWATA, Yoshiaki SATOMI, Hideo OGITA

Hidekazu NAKATA, and Makoto MIZUHARA

Synopsis:

Heat transfer coefficients were investigated in hot water patenting process in which austenitized steel

wire rods are immersed in hot water containing 0.5%,

polyvinyl alcohol and subjected to cooling by film

boiling, and following results are obtained. (temperature in the center of steel wire rods 5 900~650°C,

rod diameter; d=>5~15 mmgp)

(1) Heat transfer coefficient « is a function of rod diameter d, and following relation is obtained.

a=kd-9% (k: constant)

(2)  « values for eutectoid steel rods having 5, 10, and 15 mm diameters are 300, 260, and 230 kcal/m?-
h-deg respectively when water temperature is boiling point.
(3) o increases greatly under sub—cool condition, i. e. by about 50% at 80°C. in comparison with that

at boiling temperature.
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Fig. 1. Specific heat and thermal conductivity as
a function of temperatured).
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Fig. 2. Cooling curves of the center of rod.
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Fig. 4. Heat transfer coefficient for various rod
diameters.
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Table 1. Values used for calculation of heat transfer coefficient and results.
0) ® ®
T, °C 900 775 650
T, 5 °C 100 100 100
ATy § °C 800 675 550
T : °C 500 438 375
v (at Ty) kcal/m-h-deg 0.0580 0.0511 0.0447
rv (at Tp) kg/m3 0.275 0.296 0.329
71 (at Ty) kg/ms3 958 598 958
L (at Ty) kcal/ kg 540 540 540
Cpv (at Ty) kcal/ kg -deg 0.509 0.499 0.490
7y (at Tp) kg -h/m? 7.90x10-10 7.17 x10-10 6.48%x 10-10
ar (¢=0.8) kcal/m2-h.deg 92 69 48
BROMLEY’s eq.
d — g kcal/m2-h-deg 206 201 199
= P i kcal/m2-h-deg 275 253 235
0.005 ¢ =
(m) Nismikawa & ITO’s eq.
ae : kcal/m2-h.deg 281 274 270
a kcal/m?-h-deg 350 326 306
BRrROMLEY’s eq.
_ ae kcal/m2-h-deg 173 170 168
- a kcal/m2-h-deg 242 222 204
0.01¢ -
( NismikaAwa & Ito’s eq.
m) e : " kcal/m?-h-deg 224 221 219
a : kcal/mz?-h-deg 293 273 255
BROMLEY’s eq.
_ ac : kcal/m2-h-deg 156 153 151
- a kcal/m2-h-deg 225 205 187
0.015 ¢ =
Nismikawa& ITO’s eq.
(m) e { " keal/m?-h-deg 200 197 196
a i kcal/m2-h-deg 269 249 232
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Fig. 5. Cooling curves of 0.082,C and 0.802,C

steels.
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Fig. 6. Heat transfer coefficient vs. rod diameter.
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