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Abstract: Optimize the corrosion resistance of FeCoCrNiMo alloy coatings prepared based on laser cladding
technology to improve their durability and reliability in new energy vehicle applications. The coating under study
is intended for use on the engine and housing surfaces of new energy vehicles, with the aim of improving the
corrosion resistance of these key components to enhance the overall service life and stability of the vehicle.
FeCoCrNiMo alloy coatings were prepared using laser cladding technology, and the surface morphology,
microstructure, hardness, and corrosion behavior of the coatings were systematically studied by adjusting process
parameters such as laser power and coating powder ratio. Research has shown that in terms of laser power, as the
power increases from 1 kW to 3 kW, the surface roughness of the coating decreases, pores and cracks significantly
decrease, and the surface hardness increases from 540 HVq to 670 HVq . At a power of 3 kW, the coating oxide
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film thickens the most significantly, forming a thicker and more uniform NiO and Cr,O3 protective layer, effectively
delaying the corrosion process. The addition of WC powder significantly increased the hardness of the coating, from
570 HVo to 705 HVo., and enhanced the corrosion resistance of the coating. Especially the D group containing
15% WC powder showed the best corrosion resistance at a laser power of 3 kW, with the smallest increase in oxide
layer thickness after 72 h of corrosion, only 10.1%, and good stability. The thickness of the oxide layer after 12 h
and 72 h of corrosion is (126+4) pm and (13949) um, respectively. The FeCoCrNiMo coating prepared by laser
cladding has significant corrosion resistance after optimization. By adjusting the laser power and WC powder ratio,
the surface quality, hardness, and structural stability of the coating have been effectively improved, especially the
synergistic effect of high power and appropriate WC powder has further optimized the corrosion resistance of the
coating. The optimized coating can significantly extend the service life of new energy vehicle components and has

good application prospects.
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laser power spraying

W OB O TR B e A3 kW, W EL T iR E R
TEASTEAS RN R L) R R (R A n 2 Fir
o MER(@THALIRZE TG H, IRZEHRBH
Bi5y, BARRMNEME RIFMEENE, BERHBX
WAFAE — S L. E2(b) P B E R ELAZ
SN, AR RTINS, BFERER T
LRV NTRL . 7EE2(c)F, CALIRIZRILHIER
LFRIECE T, RN RIS, X ] R
M TWCEER S, 1EHOBEIL IR % R
INFIRLEE S5 T . BE12(d) H I DA 2 Bk HEAR B 5
TN, SEURERNBOVERE, HAAEMRL
Ui WCHKY R AR I35 38 = 1 4 )= R R R A i
PltE, JCHRERWCE B MDA RE . FFHWC
AR BN, WEE RS, Hmamiwe
BT RS HI S B . SR11, WCRAR
TONABBE N T BEE R B B R, IR DA, ik
JEFR M IUBORHERR, SECHREEE . & 5 R
PRFA S RE e R B, R R B T iR 2
TR SE, L[] A 95 R4 FE 3G 0, 3 Rl v ) PR 4

DRIBORT BE 4512

ANTEHS R LA 34 2 XRDBE B AN 3 s . M
B3R DAE H, 44 ZFE 6 P XRDYE B #7E20/
f£44.5°, 51.5°H175°4k &7~ H FeCoCrNiMo & 4
FCC R ASE IR EIE . B4, CALFDZLE20/ FE
31.5° 36.5°F142°%6 47 B H B T WC &b M4 25 M R AiE
U, B WCOR AR LU 3G 5, WCHIAT ST U
A INEZE . v LUE H, WO AR I 38 54
TIREAHA S

(c)C 4l

(d)D 4
B2 AELEREMRELGIAMIMB LR ERITEL

Fig.2 Comparison of microstructure morphologies of

coating with different powder ratios

A FCC A — Aéﬂ

e WC — B4l

c4l

— p#l
= n A
& AN X

| o

= * e A
I /U_J A

10 20 30 40 50 60 70 80 90 100
T8 M)

3 FEMKRELAFIRARE XRD E[E
Fig.3 XRD patterns of coating with different powder ratios

22 WEEMRER

AN TR A B A5 ) i 2 1 R 0 AR 45 R dn Pl 4
o ME4() T T UE th, BEERZIREE G, A
[ 3% 25 L A8 ()R 2 35) R B0t AR PRI 3, I
TREENT 200 pmBT T AH[E, 2979425 HVo,. TEIR



* 100 »  Jun. 2026

Plating and Finishing

Vol.48 No.6 Serial N0.399

JERBIREE NOAL, AZH. BZH. CAHMDH I
S HIZIN575. 625, 65081675 HVoz. M E4(b)H 1]
LA, AZL. B4, CAFIDA KI5 ks 5 55
WIN570+10. 62545, 670+81(705+9) HVo,. %51
BTk, BEAE WCKY A LTI B39, % J2 P Bl o 5 T 12
Tt HAERZIRERORN, S HMEET 8.
AN [F O Dy 2 N U )2 AR AR 0 3K 2 R
EIsfR. IWES@ T TG H, EBOETIZ N kW
I, %2R N540 HV, o, HBEEGERE
FIREIN, BB, FEIREN1 200 pmbsf ik 3]
21420 HVo,, PRIRIEIE N22.22%. {EBOLIhHERA
2kWH, RZREMEE S 2600 HV,,, AR

750
700 L

150 . ‘ . ‘ .
600 800 1000 1200 1400
RFZ/um

(a) ANTEPRY R EL A i 2 AN TR R L A RS FEE A 1

‘I"'i“;] \‘rH‘;%MEI'I/HVM

TN ZR R IR B IR R, B 1Y) B P27,
RZAAEL 200 pm T8 E, 2979430 HVoo, FEAIK
MR JE 928.33% . FEWOGIIR N3 KW, IR/Z I 1)
TR — IR F 2670 HVoo, BEERERIIE M,
FER B MR FER /N, B 2 AE 1 200 pm B ik F|
445 HVo2, PBRARIERE }33.58%. MESOb)F A LLE
o, 1 213 kW I 2R 17 3 8408 B 43 5l
540+12. 600+9411(670+10) HVo,. ZE LTk, B
BOGTh 2RI, W)= R AR B . eAh,
BEE TR R, BRI T, HEBEERTM
TR R R LD, R DI IO AL 34 B
FHRTHRZ B At Ao e

800
B4 CZH DZH

ZH 5
(b) ANIFRR A LU U3 S O 250 S i P

700
600

B2 W &
o o <o <
o o o O

—
(=1
(=]

(=]

AZH

El 4 FEMAREGIEREREENRLE

Fig.4 Hardness test results of coating with different powder ratios
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Fig.5 Hardness test results of coatings sprayed with different laser powers
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Fig.10 Test results of corrosion resistance under different

laser powers
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Tab.3 Thickness results of oxide layer under different laser

powers
-t SRR /um
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