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A Study on Unstable Fracture Strength and
Characteristics of Corrosion for Hot Dip Galvanizing Bath

YAJIMA Hiroshi, SATOH Susumu, KHO Yunbo,
TsutsumI Mitsuyasu, YAMAMOTO Motomichi and Suzuki Kiyoshi

To found a life estimation technique for the hot dip galvanizing bath increasing demand in
recent years, the causes of failure of a newly built galvanizing bath, which fractured unstably at
the welded joint of the bottom plate and the side wall during start-up operation, were studied.

Furthermore, for the purposes of shortening the term and decreasing in the cost to build the
hot dip galvanizing bath, it was also studied from a view point of the characteristic of corrosion
in liquid zinc to clarify a welding process and a welding material which have higher building
efficiency than the shielded metal arc welding used at present.

Main conclusions obtained are as follows:

(1) It was concluded that the unstable fracture during start-up operation was caused by using
JIS SS400 with 0.26% Si content as the bottom plate and by making the welded joint of the bottom
plate contact with liquid lead and liquid zinc poured from a spare bath in a short time (about an
hour) without sufficient preheating.

Thus, a steel plate with low Si content like NAGP should be used for the bottom plate and,

after sufficient preheating and covering the bottom plate of the galvanizing bath with liquid lead
completely, liquid zinc should be poured little by little spending a long time.
(2) From a view point of the characteristic of corrosion, the welding process and the welding
material having higher building efficiency were the gas shielded arc welding using low Si F3-1 and
the submerged arc welding using low Si F4-1, F5-1 and F7-1. It is believed that they are able to
apply to build the hot dip galvanizing bath instead of the shielded metal arc welding.

Moreover, It was revealed that the characteristic of corrosion in liquid zinc is depended on
the chemical composition, especially Si component, and that Si content more than 0.20~0.47%
causes severe corrosion. It was also revealed that the quantity of long-time corrosion in liquid
zinc can be estimated by a parabolic low.
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Table 1 Chemical composition of materials for
galvanizing bath (mass%)
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Table 2 Chemical composition of materials used

(mass%)
C Si Mn P S Note
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F1-1] 0.04 | 0.65 | 1.62 | 0.017 | 0.006 | YFW-C50DR
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Fa-1] 0.08 | 0.14 | 0.77 | 0.008 | 0.013 | YGWI7
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