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On Erosmn of Steel Plates in a Molten Z1nc Bath

Synopsiss:

Toshzmz YAMANE

The erosion of mild steel has been studied by E J Damels in detall but it was, not under- )
.. .standable what composition steel should be used. There is an opinion that one should use a
deoxidized and high-tensile strength steel plates such as boiler plates for zinc d1pp1at1ng

- Kkettles.
such kinds of steel plates.

However, concerning. the erosion by molten zinc bath,
It happens sometimes that a good erosion resistance to molten

it is not always good to use

-zinc bath is proved when an old steel plate is used which- has been made by.an inexperienced::

steelmakmg technique. These "are

1nﬂuenced by many factors.

In this experiment, the

» author investigated the influences of carbon, manganese silicon contents in steel plates, the
deoxidation of steel, the - ‘molten zinc ‘bath temperature and - effects of aluminum addition

in the zinc bath.

Exper1menta1 results show that a low carbon steel plate shows a good erosion resxstance

) "shoWs good eroswn re31stance to molten zxnc bath On the contrary, a h1gh s1l1con or a h1gh-
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manganese steel shows bad results, while alummum deoxized steel shows a good erosion

resistance.

Molten zinc bath is erosive to iron at near 500°C, for there is a peritectic reaction in the
Fe-Zn diagram. It is desireable to operate dip-plating at a low temperature of 450°C for the_

long use of the dip-plating kettle.

The erosion of steel plates in molten zinc is decreased by about 1/2 at the same temperature
in the case of the 0°2% alurmnum addition in molten zinc as comparted Wlth a simple zinc

bath.

pomt of view.
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Fig. 2. Relation between the thxckness of
the plate affected by erosion in a zinc
bath and d1pp1ng time at 450°C. Note:
Because the cast iron was liable to be
eroded, the author could 'not plot the
"mark in this figure. The composition

" of the zinc bath i is given in the Table 1.
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Table 2. Chemical composition of testing materials.
N ) Chemical composition. - Weight 9%
Sa§1 g) le Material - - ,

' » c | st M| P | s | mM | o | M

i 18-8 stainless steel 0°025 | 0°44 141 — - 8°84 1786 —

) 18-8 stainless steel 0°027 | - 063 1°31 — — 917 18499 —

3 13% Cr stainless steel 0°027 04 0°55 — —_ — 124 —

18-8 stainless steel . . . : . . .
4 (containing Mo)l 0°038 014 158 — — 12°43 17°86 2°28

18-8 stainless stee cyia . . o _ . . .
5 (containing Mo) 0°078 0°49 1+45 12443 1808 | . 2°08

6 25% Cr stainless steel 011 0:34 0°65 — —_ — 24°71 —

7 18-8 stainless steel 0°061 | 0°44 1°52 — — 10°77 1817 —

8" 25-20 stainless steel 0°078 | 1°6 1-83 — — 19°05 25°1 —

9 High-tensile steel 016 0°45 111 0*018 | 0-018 — — —

10 Rimmed steel 0°18 0°01 0°38 0°016 0°02 — — —

11 Killed steel 0°27 0-23 0°60. 0°034 0025 — — —

. . . . .y . Ti v

12 | Cast iron 2°41 0°78 073 0073 0082 0°072 0°18 —

13 Low-carbon steel 005 0°2 039 0°025 | 0°01. — — —

14 Low-carbon steel 0°052 | 02 037 0°022 | 0°01 — — —

15 - | Boiler steel plate 0-14 0°2 0465 0°032 0°016 — — —

16 Ni-Cr steel SNC 0°30 026 0°5 0°024 | 0°014 | 2+63 082 —

17 Structural steel plate 015 tr 0°5 ‘0*014 | 0°016 - — e

18 Structural steel plate 018 tr - 048 0014 | 0°022 — — —

19 Boiler steel plate 017 0°29 0-8 0+018 0-028 -— . — —

20 Electro lytic iron — — — — -— — — —
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