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Protection of NdFeB by Electroless Plating and Its Corrosion Behavior in
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Abstract: Ni-P alloy coating, Ni-Mo-P alloy coating, Ni-P/PTFE composite coating and Ni-Mo-P/PT-
FE composite coating were prepared on the surface of NdFeB by electroless plating respectively, and
the corrosion behavior of different electroless coatings in simulated marine atmosphere was studied. The
results showed that Ni-P alloy coating, Ni-Mo-P alloy coating, Ni-P/PTFE composite coating and Ni-
Mo-P/PTFE composite coating were completely covered the surface of NdFeB, and there was little dif-
ference in their roughness. The corrosion weight loss of different electroless coatings in simulated ma-
rine atmosphere was lower than that of NdFeB, the radius of capacitive reactance arc was increased and
the charge transfer resistance was increased in different degrees. Compared with Ni-P alloy coating and
Ni-Mo-P alloy coating, Ni-P/PTFE composite coating and Ni-Mo-P/PTFE composite coating showed

excellent corrosion resistance, the reason was that PTFE particles were evenly deposited on surface of
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the coating to form an additional shielding layer, which could also plays a role in preventing the erosion

of corrosive media. Especially for Ni-Mo-P/PTFE composite coating, its surface was denser and PTFE

particle deposited more uniform, which could more effectively delay the contact between corrosive me-

dium and NdFeB, and then significantly improved the corrosion resistance of NdFeB in the simulated

marine atmosphere.
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Tab.1 Plating solution formula and process conditions
i R R Ni-P & 452 Ni-Mo-P & &85 2 Ni-P/PTFEE 4452 | Ni-Mo-P/PTFE B 5 ¥4 /2
R/ (g L) 18 26 18 26
RN/ (g L) — 2.1 — 2.1
W/ (g L) 21 10 21 10
FrEERR e/ (g L) 10 30 10 30
ey /(g L") 35 — 35 —
Tl AR (g L) 0.04 0.04 0.04 0.04
A/ (g L) — 8.5 — 8.5
PTFE ALi/(mL-L™") — — 10 10
R EE/°C 90 90 90 90
i i) /min 70 90 70 90

FHPT IS, bR = AR AR 3R AR Rl (BE )
Z L1 F A CHRL RN H 5K A AR ) R 4T B P A T P A, ) 2
B, JB5 A I R IR 43K 3.5% O AL ARV T, TNk
WG Fl 10°~10° Hz,
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Tab.2 Measurement results of roughness of NdFeB and

different electroless coatings

. " W2 /um
RER 1 2 3 -1
E2EoR ] 2.346 2.405 2.371 2.374
Ni-P 0.386 0.395 0.382 0.388
Ni-Mo-P 0.380 0.392 0.376 0.383
Ni-P/PTFE 0.394 0.391 0.387 0.391
Ni-Mo-P/PTFE 0.388 0.395 0.382 0.388
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Tab.3 Composition of different electroless coatings
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Ni-Mo-P 74.56 7.25 6.14 12.05 —
Ni-P/PTFE 76.83 7.14 — 11.72 431
Ni-Mo-P/PTFE | 72.60 6.88 6.08 10.26 4.18
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Fig.2 Corrosion weight loss of NdFeB and different elec-

troless coatings
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Fig.3 Corrosion morphology of NdFeB and different elec-
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