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A Research on Casting Quality and Coating Properties of Hot-Dip
Galvanizing in the Smokeless Flux

XU Juan, MAN Ruilin, MI Xue, LI Bo, FU Qiang
( College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China )

Abstract: A smokeless flux has been developed, with 250 g/L ZnCl, + 20 g/L SnCl, + 12 g/L CeCl, +10 g/L NaCl+20 g/
L KF +1g/L surface active agent in the formula, with 60 °C the fluxing temperature, 30 s the fluxing time, (450 + 10) °C the
dip temperature, 30 s the dip plating time in the plating process. A comparison has been made between the smokeless flux
and the traditional flux, and a thorough observation has been made of the flux salt film morphology under the metallographic
microscope and SEM, and a research has been conducted on the casing quality and the coating thickness and structures,
followed by a testing of the corrosion resistance of the coatings with the aid of polarization curves and immersion test
results. The experimental results show that, compared with the traditional flux, the smokeless flux has a more homogeneous
and thicker distribution of salt membrane. The casting surface is free of leakage and smooth with both fluxes, with a
decreased coating thickness and a more compact alloy coating for the smokeless flux. With the ¢ phase layer suppressed to
a certain extent, its coating corrosion resistance has increases by about 25%~50% compared with the traditional flux.
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Table 1 Chemical composition of fluxes g/L
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Fig. 1  Salt film morphology in different fluxing
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Fig. 2 Coating surface quality in different fluxing
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Fig.3 Plating gold deposit phase in different fluxing
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Fig.4 Images of coating SEM in different fluxing
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Fig. 5 Coating polarization curves in different fluxing
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Table 2 Calculation results of linear polarization

e 7 44 FK I A /mV JEPR B / (pA -em™?) IR /(g cdm ca™)  EPEER/ (mm ca')
£ 45 Bl 4% 711 -1 102 82.933 3 88.616 2 1.241 1
TG A Bl B 751 -1 081 40.120 0 42.869 2 0.600 4

23 I 4 725 T SR A% Gt Bl A 590 R0 DG AR Bl
BRAMHET, Bl 2SR, R
AN 3.5% B NaCl a7 42355 720 h

J5 BT s AR SRR A5 R, B T 6 4P ATk
B TEE LR sk 5 s BOH P P (B A5 217 2 8
b J
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Table 3 Immersion test data of hot-dip galvanizing castings in traditional fluxing

BEAF G BEPFIR AT g BEAFIR G A /g K /g AR /(g - m” - h) CFHBMER /(g -m” - b7
1-1 13.526 9 13.457 1 0.069 8 0.064 6
1-2 13.264 7 13.208 2 0.0565 0.052 3
1-3 13.611 3 13.547 6 0.0637 0.059 0
0.058 7
1-4 14.172 1 14.105 0 0.0671 0.062 1
1-5 13.452 7 13.397 4 0.0553 0.051 2
1-6 13.364 5 13.296 3 0.0682 0.063 1
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Table 4 Immersion test data of hot-dip galvanizing castings in smokeless fluxing

BrE g5 BECFIE AT R /g BEAFIE IS R /g KHE /g R /(g e m™” - h) CFHUBMER /(g - m” - b7
2-1 13.904 2 13.856 9 0.0473 0.043 8
2-2 14.104 5 14.063 3 0.0412 0.038 1
2-3 13.213 5 13.160 8 0.0527 0.048 8 0.043 2
2-4 13.115 3 13.074 1 0.0412 0.038 1
2-5 13.426 9 13.384 6 0.0423 0.039 2
2-6 13.952 6 13.897 4 0.0552 0.051 1
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