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Corrosion, Friction and Wear Properties of Various Materials in Molten Zinc

Mitsuo Naxacawa, Jumnji Sakar, Takahiko Ouxoucmi and Hitoshi OukosHi

Synopsis : Iron and steel have been predominantly adapted for mechanical parts in hot-dip plating pots of continuous galvanizing

line,

However, corrosion and wear resistance are not enough against molten zinc then mechanical parts such as sink

and support rolls must frequently be changed and repaired to maintain good surface finishes of the products.

In this work, corrosion resistance, friction coefficient and wear resistance against sialon ceramics on various steel,
cermet and ceramics in molten zinc using a homemade testing machine were evaluated to search and develope proper

materials,
The results can be sammarized as follows :

(1) Corrosion resistance of steel and cermet is low especially in moving bath., However,

corrosion resistance.

ceramics show excellent

(2) Friction coefficient of steel is low, that of cermet scatters from as same level as steel to 1.5 times higher by sort
and amount of metal included. Friction coefficient of ceramics with carbon is low but without carbon is high.

(3) Amount of wear loss scatters widely based on materials and composition. Wear loss is low in ceramics with carbon
and high in without carbon, that of steel and cermet is placed in the middle,

(4) Ceramics with solid-lubricative property must be used at least one side of bearings at present .

ceramics against molten metal are of great promise.
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Table 1. List of specimens.

I: Iron and Steel
Eleﬁ%c::ytic N R B T N . - 0.7 O @) O
FC 200 |3.221.89(0.70{0.01|0.04]0.01 220 2.5 O
FCD 400 |3.78|2.47 |0.330.030.05)0.01 410 241 O
SKD 11  |1.52{0.08|0.3810.04|12.3]1.02 -~ 2.6 O
S45C |0.440.19|0.73 [0.03|0.05|0.02 - 1.6 O
SUS 304 |0.06{0.410.85 |9.67|19.3/0.03 540 1.8 O
SUS 316 [0.05{0.34 |0.93 |13.2{16.92.57 580 1.9 O O O
I: Cermet
Materials WCC:OHC‘:ZOSi:::‘(maBSS%Li Rﬂeg/sf:‘ty) %22(‘:“}3) ‘La“’r?é];:)s CorrosionTisrtictttiiLnx Wear
WC/Co |88 (12| — | — | — 14.3 2000 14.0 O O O
MozNiB2/35Ni | — | — |52.8] 6.0 |34.2 9.43 2100 10.2 O O O
Mo:NiB2/50Ni | — | — |38.0| 4.3 |49.8 9.40 2400 7.1 O O O
II: Ceramics
Materiais Composition(mass %) Density ggggiq Hardness __Test Item*
SiaNs|A203[¥20: | AN | Sic | ¢ | (Mg/m?) | S P90 HV(GPa) [Gorrosion] Friction | Wear
Sialon |85.0|5.0(7.0|30] — | — 33 800 15.0 O O O
SiC - | =] —]10]99.0] — 3.2 500 24.0 O O O
Al203 — 1999 — | — | —| - 3.8 300 15.0 O
SiC/C - -] =] =|73]25 | 29 80 - O @) O
cic - =1=1=1- 9% 16 400 - O O O

Note) ¥Test was carried out on the circled items
% %50 volume percent of fibre

Rotating]
Unit e

’

Fig.1. General view of experimental apparatus.
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Table 2. Specification of experimental apparatus.

Item Specification
Method Resistance Heating
Heating Capacity *150%"150mm
Temperature 800C
Loading Counter weight 2kN
Rotating Servomotor 800rpm
Displacement 2mm
Measurement
Torque 11.2N'm
Gas Air,Argon,etc.
Environment
Liquid Oil,Metal,etc.
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Fig.2. Schematic drawing of test piece setting in
friction and wear tests.
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Fig.3. Corrosion depth of specimens after 5h-
immersion in molten zinc at 470°C.
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Table 3. Zinc adhesion and reacted layer on speci-
mens after 5Sh-immersion in agitated
molten zinc at 470°C.

Materials Zinc Adhesion | Reacted Layer
Eleci‘t'gor:ytic exist exist
FC 200 exist exist
§ FCD 400 exist exist
g SKD 11 exist exist
§ $45C exist exist
" | susaos exist exist
SUS 316 exist exist
5 WC/Co exist exist
§ Mo:NiB/35Ni non exist
Mo:NiB2/50Ni non exist
Sialon non non
8 SiC non non
§ Al20s exist non
8 SiC/C non non
c/C non non
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Fig.4. X-ray line profiles of cross section at sur-
face of corroded specimens after bh-immer-
sion in agitated molten zinc at 470°Q.
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Fig.5. X-ray images of cross section at surface of
Mo,NiB,/50Ni specimen after 5h-immer-
sion in agitated molten zinc at 470°C.
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Friction Coefficient
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Fig.6. Friction coefficient of various materials
against sialon ceramics in molten zinc, air
and oil.
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Fig.7. Wear loss of various materials against
sialon ceramics in molten zinc at 470°C.
(Pressure . 1.7MPa, Sliding speed : 14m/
min)
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