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Investigation of corrosion behavior in cyanide-free zinc plating for
aviation components
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Abstract: To evaluate the applicability of cyanide-free zinc plating in aviation components, neutral salt spray tests,
acid salt spray tests, acid atmosphere tests, periodic immersion corrosion tests, and damp heat tests were conducted
on cyanide-free zinc-plated samples, with comparative analysis against traditional cyanide zinc plating processes.
The results show that passivated cyanide-free zinc-plated samples exhibit no red rust within 720 h in neutral salt
spray tests. Passivated cyanide-free samples show no red rust within 480 h in acid salt spray tests. In periodic
immersion tests, passivated cyanide-free samples achieve a corrosion grade of 3 after 120 h, outperforming the
grade 7 of passivated cyanide-plated samples. Cyanide-free samples display only slight discoloration without
white/red rust after four acid atmosphere test cycles. After 15 damp heat test cycles, cyanide-free samples develop
only minor spot-like white rust with no red rust. The study demonstrates that the cyanide-free zinc plating process
exhibits equal or superior corrosion resistance compared to traditional cyanide processes, making it suitable for
surface protection of aviation components.
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Tab.l Composition of cyanide-free zinc plating solution

and process conditions
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Tab.2 Test methods, specimen materials, plating thickness and test standards
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Fig.1 Neutral salt spray test results of cyanide-free galvanized

and cyanide galvanized coatings
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Tab.3 Conditions for the acidic salt spray test
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Fig.2 Morphological changes of the specimens under acidic salt spray tests
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Tab.4 Methods for rating apparent corrosion grades
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Fig.3 Morphological changes of the specimens under cyclic

immersion corrosion tests
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Tab.5 Corrosion rating results after a 120 h cyclic immersion
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Tab.6 Conditions for the acidic atmospheric tests
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Tab.7 Conditions for the humidity and heat tests
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Fig.4 Morphological changes of the specimens under acidic

atmospheric tests
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humidity and heat tests

RIGLE R, TR Nk 5 A BRI T
IR FEE IR I SRR R R L4055,
PRSI A DV SR A5
2.6 ShEMERERIE

IR TR T 2 ENETERE, ASGEA =
FRZH30CrMnSIA BT A NEPE AE G0 . MR SN 5
B, 6 e S G RUR IR B RAE e n fer 1EAT
Fr AR, DAYPAN TE U A A B e 0 R 1 v
MANEVERE . B R R HITE15~21 pm. FifHHR
FER R ST an 6T o

o HLATE I R REFEAT (190£10) °C, 4 hifFR S5
VB ARIERFER BRI Ik #k i, BTt

24nas" .

- y

El6 @ROEZERAINFE

Fig.6 Diagram of notched round bar tensile specimen

78801

M12e1 75(85)

an2e




2026 &2 H 0P 5 i i HAZHEFE 2 W (B 395D 43

R A A R B 11 A T AR R DA R S o
SEFEAEIT75% 0 LA RIS MG FE I B hr o 2
1 917 MPa. JN#E: 13477200 h, SUE M REIR I 45

Runkprn. Ltk SBEEMMELIE T Z T
P A BB IR 200 hid T e KR R A e, 3R
TSR B L Z A R 2 s Tl TZEK.

*8 EEEHIMRRESHRE

Tab.8 Cyanide-free zinc plating hydrogen embrittlement test parameters and results
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