‘?‘,” ”‘”‘L’ | >4}~fl-{t/
B 455 E AW @E 2 & b VA Vol.45 No.4

LECTROPLATING & FiNISHING

DOI: 10.19289/j.1004-227x.2026.04.008

Rk S B 3T e 38 € B MU 454 ST Rt 14 B2 R R

BT !, RAAE LR, EE S, Fae

L SR 5 T2 BE, 53FH 550025

2. MR ARIR S B ABE, 51 550025

3. BEMINTR BB A IR AR, 51FH 550009

HEE: [ER]A RGBT & a it 5 3 T M F K, A RMF IR A ROT R & & AL L) b & 14
WRLGIRvh, AR S T LM TS AR SBARYE . [FFE] ABAARFM A AR, RATE ARS8 4k AT koY
BILAR. A X AT A SN AL, 424850 (SEM) A= AL oy 2 ) X 3 98 & BEAT RAE B AT 4R AR o ASHI 2R FH A 0.3 ~
0.6 um B9 5#HT, B3 ERNERELMNF KT M AE, bRk, E@QRE LA R G RIRE LN EZ @A ki 6
Boto [LER] L MOPIRESA 800Hz, &= A 22%., EREIRE AN 0.11 A/dm?. K& €% KA 0.004 A/dm? B, PriF Au
BRI, AREETE, 296 h PHAEFTREE A LH KR, [FHR]SBIMF CIRBREHT L ERLLIEEL E
HRAB R G AT, AT AMRIEES S TERFLEOFERELE T X,

KEIA: BRoPRILAR; AL A A WREH

hE 432 TG174 XEFRSRE: A TEHES: 1004 — 227X (2026) 04 — 0058 — 07
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Abstract: [Objective] To meet the demands for high corrosion resistance and high reliability of thin gold coatings on
aerospace connectors, the effects of pulse electrodeposition parameters on the microstructure and corrosion resistance of
cyanide-based gold coatings were studied, aiming to provide a parametric basis for the engineering application of pulse
gold plating. [Method] Pulse electrodeposition was carried out on nickel-plated brass substrates in a commercial
potassium gold cyanide bath. An X-ray fluorescence thickness gauge, scanning electron microscopy (SEM), and
polarization curves measurement were employed to characterize the coating and evaluate its corrosion resistance. Under
the condition of controlling the gold coating thickness within the range of 0.3-0.6 pum, the effects of pulse frequency, duty
cycle, forward current density, and reverse current density on the surface morphology and corrosion resistance were
examined through single-factor experiments. [Result] The gold coating electrodeposited at pulse frequency of 800 Hz, a
duty cycle of 22%, a forward current density of 0.11 A/dm?, and a reverse current density of 0.004 A/dm? exhibited fine
grains, as well as a dense and smooth surface, with no rust formation after 96 hours of neutral salt spray testing.
[Conclusion| The microstructure and corrosion resistance of electroplated gold coating can be significantly optimized by
adjusting pulse parameters reasonably. This study can provide a reference scheme for the electrodeposition of high-
reliability thin gold coatings on aerospace connectors.
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1.2 HEEIZ
1.2.1  XMmaE

FARF RN 65.00 mm x 50.00 mm x 0.20 mm I FH B, SefKIKAEA 600, 800 A1 1000 H (RS B
Febt, H3E FH N BRVE 08 75 BRI 10 ~ 15 min, 47K e 5 H 100 ~ 360 g/L ZhIR = I IZ 1 1 min, &5 H
200 ~ 300 g/L FRFRTEAL 1 ~ 2 min.
1.2.2 HBRBEAIE5LESK

K F B BP4610 fay OSUR E F i, PAARAR (AR AR 1.3 dm?®) ABHK, PEER B A A IAEEAT Au HL
PIRRE . PR T M L ESHCN: ST &4 5g/L, JFHF 750 mL/L, E5ik4E7) SmL/L, &% 50 °C,
kAR () 300 ~ 1 000 Hz, 5%5EE (D) 10% ~ 40%, 1E A IR EE (Jp) 0.06 ~ 0.20 A/dm?, 2 [k] FEL 7T 55 i
(J) 0.002 ~ 0.005 A/dm?, BJ[A] (1) 7 min. ARUELHAZAERIBKAR . G2, B BRE . RN ER%E
23524 800 Hz. 22%. 0.11 A/dm?> F1 0.004 A/dm?.
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1.3.1 EBE

AR [E SEA /K XDV-SDD =g % X 27 6l JE Gl Ni 482 KR RE (0) , &I 5 A4S R,
BP9
1.3.2 k&aHi

T4 5 Tescan-MIRA LMS 570 #2337 & ST o 8% (FESEM) WL Au 952 IR THE S, FHidid
i BB AR R RE HE (X (EDS) 3 W4 )2 1 T B ALK
1.3.3 &Hjap

7t Gamry Interfacel010E HLfL52 TAESS b, XIANFEZA4F TS Au 882 T A 26k, @i 9ER
HMEAZ BIAH B R R FBAT (peor) s PABIFFEA FIRK PR SE0 Au 882 T M52 . SR 3.5% NaCl ¥,
AR AR R A AR S Hh e AR A B FE AR 43 0 o R R (AR TR 1 em?) o WERTHE 7R Al (SCE) A4A
Jro HAIHEFETEE-0.35 ~ 0.35 V(HHXT T SCE) , H##i# % 10 mV/s.
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Figure 1 Surface morphology of Au coatings electrodeposited at different pulse frequencies
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Figure 2 Surface morphology of Au coatings electrodeposited at different duty cycles
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Figure 3 Surface morphology of Au coatings electrodeposited at different forward current densities
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P A A IR, X RELBRA BAMECRORL, RE ] WA S 5L, SR B TEAEE . B
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Figure 4 Surface morphology of Au coatings electrodeposited at different reverse current densities
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Figure 5 Effects of different pulse parameters on thickness and corrosion potential of Au coating
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Figure 6 EDS mapping of Au coating electrodeposited with the optimized pulse parameters
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Figure 7 XRD pattern of Au coating electrodeposited with the optimized pulse parameters
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Figure 8 Appearance of Au coating electrodeposited with the optimized pulse parameters
before and after 96 hours of neutral salt spray test
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