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Abstract: FeCrMoCBSi powder was selected as the raw material, and iron-based amorphous coatings were deposited on
316 L stainless steel substrates using explosion spraying technology. The oxygen-fuel ratio parameters were systematically
varied (2.4, 2.0, 1.7, 1.5) to investigate their effects on the microstructure, wear resistance, and corrosion resistance of the
coatings. Characterization techniques included X-ray diffraction (XRD), scanning electron microscopy (SEM), Vickers mi-
crohardness testing, ball-on-disk friction and wear testing, and electrochemical workstation analysis. The results indicate that
as the oxygen-fuel ratio decreases, the amorphous content of the coating initially increases and subsequently decreases,
while porosity and surface roughness exhibit an inverse trend. An excessively high oxygen-fuel ratio reduces the degree of
particle melting during spraying, thereby increasing porosity. Conversely, an overly low oxygen-fuel ratio leads to reduced
particle flight speed, resulting in decreased coating density and mechanical properties. Additionally, under such conditions,
particles may become oxidized and accumulate heat, promoting crystallization of the coating. Optimal performance was
achieved when the oxygen-fuel ratio was set to 1.7, at which point the iron-based amorphous coating exhibited superior cor-
rosion and wear resistance, along with the best overall comprehensive properties.
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Table 1 Nominal chemical composition of cladding powder (wt. %)

Cr Mo C Si B Fe
25-27 16~18 2.0~2.5 1 2.0~2.5 Ak
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Table 2 Parameters of the detonation spraying process
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Tab.3 Experimental parameters of friction and wear
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Fig.3 Fe-based amorphous powder
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Fig. 4 Coatings and substrate with different oxygen-fuel ratios
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Fig. 6 Surface morphology of Fe-based amorphous coating
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Fig. 9 3D friction topography of iron based amorphous coating

STHRIE , 25 e e MG , S — IR 2,
VD PR R I S U 2 Y A R . X S A4 A
R DRSS IRI B BN B R, A
ZIRIZTE3 600 s FIAN L FIRshK, il e S5k
JZ P AFAE R 22 R T4 AR 1R R B v 3 e v
AR 6. BRI C IR )2 BB 2 B0 X
FoE , XTLE 2 000 s 5 iR 2B R ETLUE H, AR
JREEIE RIS AL, B I C IR )2 &2 B F
TG, BEH S AR TR T 2% HARE o SEIRI BRI R
BRI AR O BRI R BRI B0 B, BRI
SRy AT B 5 B 0 sh S AR AL, AR R ) B 7S
P4 EAT R R T BB AR R U ZUU B ) 0 iR
PR 1 g B s o ok A e e A R R R 5 AL
I A, I P PRE $82 R AR 0.4 1 i 50, Bt 344
KA, 4 Jm AL |, B R BRI 2 0.65
() IE HIR A | B IS R A8 = A i §: 30316 L AN AN
FHAAR 118 B R AR Rl A B 435 43 80 I, e 2V AR
A S SR EE R R AR R E 0.6 A4

8b T T 25 SR IR (1) 5 B S5 TR X L
AT LA DIRJZ MR 98B 2978 800 pm TR EE 2N
11 pm, 76 & FHALGR)ZE , 5F R T # 8¢ (D)2 ) £ i
T Y BRI A5 . C IR )2 B BB i FEE R i

NS 2 I L S E ARG U (7 S (1R 4 N S =<
A i S P A A A ] 8c BT, BH S A1 T Ay
WZ SR, ECGERE) IR 5 298 600 pm, TK
JEZ 13 pum, PR TR 2 O/ BRI B R 1Y)
AB) T EAR A, A T IR 24 KRB AR E
R, AN 8 TN, FEAAR (B) BE 5 AR B 1.62%
107 mm?, BES A K 2.23%107 mm¥/(N+m) , VU2 %
JZ N B R AR T A, LR 2 SR L A s/, TR
RSB SABU RN, i CiRER
45 5 R 5 R A /N, 1 B C 2 A T P
53508

R T B2 T TR T IR 2 YRR R AL
X P RE R L C Uk 2 R I A TIE S AE T
oM. &l 10a Ry BB S R 1 SEMJESE (4T £
R R ER RS ) , AT U B 451 9 Th 3 28 ol 2480 R A
BEHR R K 05 X S R i R PE A Ak, Ui B &
AT RITE . PR S B E R TS DT
R, 3R R R AR A A B S s At ) 5 U0 ) Rk A
T2, 5V REIZ NI, H G Sy R Bt
TR Y BE 1 D (0] B, e X T BOA 2 B 12
X P 2 BE B (point 1) 13 7% T X 38 (point 2) #E17



80 F a3k

2026 4F

EDS 7347, i3 4 7k . point 1 71 Fe Cr Mo JLZER &%
T RFIRBR A/, 1 O L& & i KT =
39.58 wt.%. %4 Fe.Cr.Mo JCE i 5 AL 4
PR, ATHEWTIZ XS TR BE S R PR L T AR )Z A
102 JE A M B K K SR JE e, 7= T — 2
JERR AU ARG R L 2 — , B
A BB IR B — RGBT TN /NER, o —iR 25
P B , R B R 2 AR Y B S
WAL, e & R AR . Point 2 KIS O JEE &
HHRR (5.26 wt.%) , {H Si FIN JTE & i &, 1% X
BR AR RO B AR N TR B I %2 S
Si,N/NEREA T IUE LR . 25 DR, By L mg
B A5 B BRI AR ST )2 ARG B L R A A
RN R 75 51

(a) e Points 1

(a) BIEIES; (b) 15, 1 EDS 455 ; (¢) 52 EDS 4%
E10 CHREMNEREIRSEDSHH

Fig. 10 Wear Track Morphology and EDS Analysis of Coating C

R4 BREBRREA1IMS2EDSHH(FESH, %)

Table 4 EDS analysis at point 1 and point 2 of the coated wear surface

(wt. %)
J=giva Fe Cr Mo C Si 0 N
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Fig. 11 Potentiodynamic polarization curves of Fe-based amorphous

coatings and substrate in 3.5 wt.% NaCl solution
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Table 5 Electrochemical parameters of coatings
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Fig. 12 Surface morphology of coating and substrate before and after corrosion
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