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Effect of hydrogen flow rate on Al-12Si coating by
supersonic particles deposition

ZHU Sheng, LIU Yu-xiang, WANG Xiao-ming, HAN Guo-feng, YAO Ju-kun

(National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Adopting scanning electron microscopy (SEM), X-ray diffraction (XRD), energy dispersive spectrometer
(EDS) and tensile machine and hardness tester, the morphologies, phase constitutions and mechanical properties of
Al-12Si coatings by supersonic particles deposition (SPD) at different hydrogen flow rates were detected, and the effect
of the flow rate of hydrogen, which was treated as minor-fuel and reductive gas in the process of coating, on the structure
and properties was studied. The results demonstrate that increasing the hydrogen flow rate can increase the velocity and
deposition rate of the particles remarkably. The coating reaches the largest thickness and porosity when the hydrogen
flow rate is 30 L/min, and the thickness and porosity tend to decrease with increasing hydrogen flow rate. The coating is
composed of a(Al) phase and Al-Si eutectic phase, and the content of oxygen decreases with increasing the hydrogen
flow rate, but oxidation phase is not discovered. The bonding strength is beyond 34 MPa, and the hardness of coating is
twice more of substrate. The bonding strength and hardness increase with increasing the hydrogen flow rate, which can
enhance the wear resistance of substrate notably.

Key words: Al-Si coating; H,; supersonic particles deposition; flow rate; coating properties

8 ok U BB R (Supersonic  particles
deposition)!' HE LA IR R R R R 7R
FR . Wi T B R B wER R, H
Ji B A A U AR T, A v U (U )
A TR AR B U 4510 R ACRIURE Al v 1E N 45 T80

ZEEWEH: HEBREEES VT BIIHE (50975286)
ks BHA: 2013-08-16; {&iTHHA: 2013-11-11

W R, A A T DU AL, R D S G A
300~1200 m/s™)fEog A P T Ak, TR
KIS EASTEDURRAE AR LK R 20, 8 ok
VIR SR BRI FLE T TAESAA Lid
AR AR, SN LE(CH) IR, &

BIEEE: & M, B3, Wit fif: 010-66717206; E-mail: zusg@sina.com



524 %5 6

KMk, A SR SRR AL12Si TR JZ Y IR 1505

I3 E R R TRNREY AL BT T R T AR
(1000~1200 “C )i, BH B v Mk it B s JUkr A 1)
I S BEAF LARRAG, AR TRORLTR . 58 kI
WEERARLE, R TR R AR, T E R
TR UK A BURRIAH AU R AR
PRI, TR W Th AR AL AE A =5 Wk 2 5 | e A
M, A R e AR H A e b T
R T 0T TR A RORL T AN K S e i
JERIBE NG IES, 55— 07 A R RS AE K e
TE G 55U, kS T RO AE MR R A8 AL

DAAE VA VR ATE 90 5 BT S 2SR . AR
K WURDREAS AR IE B SRR 2 P BE (Y S A T T
W2, (BT AR Z R (R SR D o AR SCAE
RS ORI TR AR ZMS B SR Il #
Al-128i W2, WA/ MR IR o J2 S5 e ik
REMIREIT . WA R AT FIRZMIESL . L
FIZHZR, G515 o S A R AR A A e

1 X8

SR FH 2 R S TR 2 R e 6 Pl e 4 A [ 5 i S
5 S I AK-02M TR 5 T GOk TR 1 % %
Al-12Si BER 2 . %A K AREE N TRV, A
SAEN IRV, BAMENIER S, =& 5T RE
EWFE RS, ATEIE S Laval W #5 iR
W AR, TERRIE

WEERMURCR ] AL-12S1 S8R, A2 pisr Il
1. HRAAIEHEN 40~75 um. WHAILARKH ZMS5
Btrdr, RPN 20 mmX20 mmX 10 mm F1 d 25.4
mmX 10 mm; BERFT, KHEENI RS, LEEREH
WG, S AT, WERR LESHWE: AH
[543 0.57 MPa, WHAFEES 160 mm, 36K % 0.49 g/s,
WEVRINTE] A 180 s, S /U ESKH 28, 30, 32 A
34 L/min 4 4123,

T 1 AL12Si GEMRMILZEE S

Table 1 Chemical composition of Al-12Si alloy powers
(mass fraction/%)
Al Si Cu Fe Mg Mn
Bal. 11.8 0.20 0.16 <0.01 <0.01
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Bl 1 AFEE T A-12Si 2K 1) SEM £
Fig. 1 SEM images of surface of Al-12Si coatings at different hydrogen flow rates: (a) 28 L/min; (b) 30 L/min; (c¢) 32 L/min;
(d) 34 L/min

B2 AFESE N A-12Si IR SEM
Fig. 2 SEM images of interface of Al-12Si coatings at different hydrogen flow rates: (a) 28 L/min; (b) 30 L/min; (c) 32 L/min;
(d) 34 L/min
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Table 2  Element compositions of Al-12Si coatings at

different hydrogen flow rates

Flow rate of w/%
hydrogen/(L-min ') C 0 Al Si
28 11.48 3.56 74.88 10.08
30 20.8 2.07 67.88 9.25
32 20.71 1.20 68.48 9.61
34 17.55 1.05 71.82 9.58
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B3 AREARE T AL12Si W2 RE XRD %
Fig. 3 XRD patterns of Al-12Si coating surface at different
hydrogen flow rates
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Fig. 4 SEM image of microstructure of Al-12Si coating
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Fig. S Bonding strength of Al-12Si coatings at different

hydrogen flow rates
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Fig. 6  Microhardness distribution of coating—substrate

boundary at different hydrogen flow rates
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