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Growth Kinetics of Intermediate Phases in Hot Dip Galvanizing

Yoshinori WAKAMATSU and Masami ONISHX

Synopsis :

The previous experimental results on the formation and growth kinetics of intermediate phases in reac—
tion between solid iron and solid or liquid zinc at various temperatures have been investigated in more
details. In a function of temperature 7T'(K) and time #(min) A(7,t)=T(logt+16.7), beginning times
of characteristic formation and growth processes of the intermediate phases are constant irrespective of
reaction temperature and whether zinc is solid or liquid. Irrespective of temperature and zinc state, phase
growth curves using A(7t) instead of ¢ represent the almost similar shapes which change with occurences
of the above characteristic processes. The relation W=#ki# shown in many previous papers has roughly
been obtained in this study, where W is thickness of intermediate phases and ¢ is reaction time in hot
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dip galvanizing. Difference in values of the exponent n among investigators seems to be due to differences
in their experimental temperatures and times. Since the phase growth curves do not correctly obey the
relation W=kt# using a single n value, rate determining process in hot dip galvanizing reaction should

be discussed from another standpoints.
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Table 1. Values of the exponent “rn” of the {, §, double I and total intermediate phase layers.

: n Galvanizing Conditions
Source
Z o1 D.I’ Total Temp. (°C) Time
BLICKWEDE?Y? 0.156 0.60 0.099 449 Isec~6h
0.28 0.63 0.109 466 lsec~6h
0.64 0.216 482 lsec~6h
HORSTMANNLD) 0.5 0.5 430~490 15min~2.5day
BLICEWEDE!D 0.5 449 < 1 min
0.5 0.5 449 < 6 min
STRICKER, et al.l?? - 0.5 433~467 2.5min~20min
HERSHMAND 0.64 0.22 450 2min~ 1 h
SJOUKES!3? 0.26 0.23 459 10sec~2day
0.30 459 10sec~32min
0.58 459 lmin~ 2h
GLADMAN, et al.l® 0.40 430 10sec~ 2 min
0.27 445 10sec~ 2 min
0.28 460 10sec~ 2 min
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or liquid zinc at various temperatures. vertical axis.
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Fig. 3. Relationship between iron concentrations
in the intermediate phase layers and heating time
at various temperatures. Filled and unfilled marks

represent the phase boundary concentrations on
iron and zinc sides, respectively.
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Fig. 5. Growth curves of { phase layer formed
between solid iron and liquid zinc. Results by
other workers shown in Table 1 are represented
only by data points.
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Fig. 6. Growth curves of double I" layer formed
between solid iron and liquid zinc. Results by
other workers shown in Table 1 are represented
only by data points.
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Fig. 7. Growth curves of the total phase layers
formed between solid iron and liquid zinc. Results
by other workers shown in Table 1 are repre-
sented only by data points.
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