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ABSTRACT: The work aims to design and prepare amorphous nickel-Phosphorus coatings with high industrial application
value by studying the influence of the modification technology of magnesium boron silicon crystal film on the microstructure

and properties of nickel-phosphorus composite coatings. The magnesium boron silicon crystal film was prepared on the Ni-P
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chemical coating. The micro-morphology and corrosion properties of the coatings were studied by scanning electron microscope
and other equipment. Combined with the water activation characterization, the strengthening mechanism of the Ni-P coating by
the modification technology of magnesium boron silicon crystal film was analyzed. Compared with the traditional Ni-P coating,
the Ni-P coating treated by the modification technology of magnesium boron silicon crystal film had a great surface density and
uniform distribution. After treatment, the corrosion potential was shifted by 65.6 mV, the corrosion current was half of the origi-
nal, and the corrosion weight loss rate was significantly lower. In addition, the size of Water cluster treated by modification
technology of magnesium boron silicon crystal film were significantly reduced and the activity was improved, which indicated
that the treated water was easy to dissolve materials such as silica and boron from composite ceramics, forming a dense crystal
film in the Ni-P coating and improving the comprehensive protection performance of the coating. After the treatment of magne-
sium boron silicon crystal film modification technology, the surface density and wear resistance of Ni-P coating have been im-
proved obviously, which has broader industrial application value.

KEY WORDS: nickel-phosphorus composite coating; modification technology of magnesium boron silicon crystal film; water

2021 429 A

activation; wear and corrosion resistance; micro-morphology

P B — AR S A3 I B B B, ] P i i
JEGR s <2 B 1 ABEIR PP I R, A TORRTE SRR
R ECE )R T, BB R A 2l
o 7EZ b2 2 b, Ni-P fb2pd 2 58 5 L 5 10
TS B RS 68 TP B 32 2 1 2 N o e A R A
PZE B A E, TR A AN TR I floks, (i
HA5 Ni, PP, MR a el e 26
W= o BIABLRCH AT PERL T A S 52 AR A
A, SRR AE KL AR L Ni-P G 4, 1A
U, AR R Ni-P & 4 Fas i Boss i Rt
AEEX AR TR R RE RS R L TR R R S
hSE PR

JAE Ni-P A= BERE X 42 B L2 F 4R 1t
IR, B BTG Y2 LRI IIX, 2R
J R ) A B BRI 2 R A A S A B A 2 T s
LA P i 7 v 2% T B A A ) ot 2 R e R SR AR RE Y
KIET TR IRE S wis B, $os Rk
JEFREA AR EEAR T, RBRERYE, I Ay
KA,

AN i B OB AR SRR R SRR | S e i
SR RNs A AKTR AL, (R R A PR Hh 1Y B 3 i
Yisi, JFAER R das s &, XHEEY IR R, B
B i R T A S S I, D IR 3 A P 5 0 2
AR BRBA o BT DL K BT VERE ST, JF Al
TE 22 TR J8— ol bR 37 ) B T T R B 58, DT 62 1 1
R I 1 R A kAR

TR AR AT T, BT & 5 ek 1R R AR T LIRS R
Iy WURAZ N5 WK, B2 K ¥ i 0 B i
J1. BSE, RO RAW R BN, S TRl
PR, FTWOK 7 Z A U, ORI K IR
(A B A, S L A T U PR K i1 H
PETIKARE pH (B i TS F A R DL R OK il
BAERER, A T AR PRI W pH (BRI R
TOPE R, AR S S , 4R K TS

0 R (Y9 W s 1 L R R AR N DN e i
IKAB IR F WK, SRR BT ARRE ST, WA PR
A SRS SO S5 o XA AT R ER AT SR R AR K S
IR , 32 Ak e (9 TR = R, A el L o
W) S50 A8 PSRN TE LR, AR S T A8 SR X 672
e, W TR o 2 R O HUREAE L, 181 5 A DR 0 42
FI_E AR R T AERT A, A TR R A
BRESGr s 78 R B T T S A A

SCHPM TR B e B A PR AL BEEOR , AE 4S#E L
b EEE T Ni-P AL AR, BT BRI O e X
URJZ BV EUE S Rt S it ik R BE 2 WL, I 0 B Bk
BEE A S ISR AL LB . OB B Ni-P AL 2B = F A
fefit 7 HS MR MR =

1 X
1.1 Hmbl&E

AR B 40 mmx30 mm=x10 mm Y 4583k
R B SRR AU HR R TS, PR A TR vk
AL e (57 T AR TP ) 25 Bk 3 i vt A S 3, TR
FH o R A 50 T R 98 Ak T RRBE Ac AF ) A Al 2 4
Ni-P HE A H - 1E RV 5 A T 0% . SR A
W, B CH, ¥ AW - BH=1:3 =X H™
TIRG, PN E KM R, e, RIAEE
OIS WS INAN IR C W B AF B RO
NiSO,4-6H,0 30 g/L, NaH,PO,-H,0 25 g/L, CH;COO-
Na-3H,0 ( ZF&4H ) 15 g/L, NayCeHsO-7TH,O(Fr B2
15 g/L, FLER 25 mg/L, BEBRHY 15 mg/L, pH {H
43~5.1, 45 T2 pH K 4.5~4.7, IR H(85+1) C,
B TE A 2 ho

K FHUL PR 0 5 B A R /il & i el ek 2 &
W) % 5 8 B A A P I S BIL T Ni-P A2 B 2 R AT A 3
324 e M Y AR AE R SiO, . ALO; K%



F18E oW

EWTBHAE - B i B X - A PSR AL PR RE 1 R 121 -

5 10 o8 1 B S e T T AR Y o R SR B R
A RS AYEEAR . TR SRR, B S
WES T2 WREE R 25 °C, BESHE SN 8 MPa, 447K
JE58A 2 MPa, WESTEE R 0.3 m.

1.2 SRR RN

* M Nova Nano SEM450 17 % 5+ i il
(SEM ) M HIEZRM FeatureMax M X HHZRAEREY
( XRD ) Mgk 408 )2 R M O SUE 50,
it SEM H i L4 9 EDS ThREXF PR it i e K4
B R AT AT H BB ARSHOLE . HEMEHS
9 10~10" Pa, RN 1.0 nm, FRMFBEHN 50~
600 000 %, JN3EHL K 200 V~30 kV, {4 K
—20°~5°, 3% JH] Zahner PP201 HaLAb2% Ji b T4 35 4k
AG5, i = B AR R TR B A A i £k
Fb L RRCR F AR AT H R L (SCE), HHBIHHCR A Pt
HAR, IR A/ R 1 emx1 em ORI HLBL , HaLfk
S fl il 2 B e E 0 T T, HAE RN -0.8~
02V, FAHEE N 1 mV/s, TEAXTIFHHEIEE 0 V
BIAES, IR 10 mV B IE X3S 5 5,
W A7 256 FEL R 1072~10° Hz BB 14 i Ak 27 BHL
ik, ML RS, R Zsimpwin FAFAA 2B SE
ISah 0 SR O Mt LR SE A I S Ak K ST AR

1 BRI ot e P AR Ak B 9= R TR A

AN, B R B B #& J& BRUKERAVANCE I
600 MHz, iR HHIRR A 81.364 MHz,

2 HR5iHE

21 RERHEARER

155 F SEM U300 326 5 174 Ni-P 408 2 14 00 4k ot s i
P ARG Ni-P 882 B HOE S . Ni-P 952 FigE
Ak o B A P AR A 38 Ni-P 852 R TR S an 1A 1
. ATLLEH, AbHLE ) Ni-P 852, Rim-FEg
B, AT AR B BR 25 AA A L TG T R Ak A )2
AN . T EEIRE S SR RSN, RRASIA
F| Ni-P HE2p8Erh, g EREEHN, XAT
B S ol S AP R R BT

T EE Ak it SR AR, HS Ni-P 852 A
HFE, IR T/b IR, 7517 EDS #:
BFHERR Niy PR T, hk 1 nTLLE S, BEMiGE
MO S E B UG R SE Si. O Ml B 0K, W
W Zn, Mg 50K, X 5E A WS A2
X Ab PR S A BE 2 R UEAT T Si R B G E AR AT .
PP 2 T D, R o R VR 2 2 T G A s e
BIsIny, A R IRE

Fig.1 Surface morphology of coating before and after magnesium boron silicon crystal film modification
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Fig.2 Surface element distribution of the coating treated by magnesium boron silicon crystal film modification technology
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Fig.3 Friction factor of coating before and after magnesium
boron silicon crystal film modification
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Tab.2 Electrochemical parameters of coating before and after
modification of magnesium boron silicon crystal film
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Fig.4 Polarization curve of coating before and after magne-
sium boron silicon crystal film modification
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Fig.6 Strengthening mechanism of magnesium boron silicon crystal film
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