50k S5
2021 4 5/

WHRERMBIS IR
RARE METAL MATERIALS AND ENGINEERING

\Vol.50, No.5
May 2021

RFAHPRASKS BT RRENARSERE

B AR EFF

L 2Rst, 28412,

(1 ZMBET R MRERES TR, Hilt %M 730050)

Bk

(2. frta)m el n TS HmAH E K ESSLgE, Hilk =/ 730050)

OB R T R SR B R A AR A AR R BT s, RO A AT AR R T R AR )2 .
ik SEM. EDS. XRD 43 BT % J2 SO0 T S50 R0 40 AH 2 235 SR A — i B8 3 0 53 X 56 ML DNk vk 2 1) B8 4 5 3 M e s i CHI660D

R 2 UK 2R I 5 < U 2 T RS A P

SR VBT B AL A R R A S IR E AU L B a ML 2

AR K A LB SR E S U RS RN SRS S SR EEMEE . LR, BAT B B E E A i
B TR M e, S A PR AR A A AR T . VR Z M (HV) 4 3570 MPa, S5 LRI T EE# R HCh 0.320.
1£ 3.5%NaCl 1 5.0%H,S0, it 43 %00 85 A i b i 58 ¥ 43 93l 4 -366 F1-387 mV,

KR AWIR; BALGEG mERE W R
FEESES: TGL74.4 XHERFRIRAG: A

XEHS: 1002-185X(2021)05-1720-07

FER T A A N B AR S R R B
A i FE3 otk e )3 A s R S I R S A
B, [FNGER B RO IR TR MRS T
Pk B T A A D — ol 28 PR L A e O30 R s v
Bz, HIEN RS AL Fifl. W R
S e A (s D W N N E =L SR 195 % 5 07 S
e 2 oA 4 8 AR R i _BIE R, R I o
m~ T EEVEREAE . TR e RE L BOdE A, HBAR R
PEIAE P PE e A e,

H £ 58 75 B R 2 1 E R AR S R R,
PSR FBURER . BE R EWREAR .
PR MW AR . W8 5 BT T — b
BETT A o A, A R S IR B AR A
HHRIE, LRI B R — e f T B . iR
mhtERE, 2 —MRLFH TR R EM R, AN T
SERALE . HRL B MTINSE TR B, 4
S AR R EBRAE 45PN LA b 2 IR A% AR
THIRZ 54T STALOLEU™, Dy** I i 40 7 4 il
AR IR AR W28 B ZE A AT DLOR 47 2 18

T3 ] LLIE ok SR F T4 S AMT SO AT R, A
2Rl WOk JE R 2 — 28 IR I 1 2R BB 4y
W E CE R, v R BURN RO i S B X JZ AT iR b
X. P. Tao Z5EM2 1 OG s A A 316 ANERAN L il 4% T
BHMWE, WERS. 8%, 5EALE R IF

YgFs A HA: 2020-06-09

50T Fe Al Ni MURJZEiM K520, B Fe AT Ni 1)
BN, Cr-Fe AR ECE S I, 2305 5k A s (1) 38
MG MO A5 M 50 . S, Krebs 25 081R HY 25 4k v 1) 4%
(1) CuAlyoFesNis mifE i ik A, FARWHRIEE GL-A
R AR AN s D ol 2 i AR T R 2, A BIRZ FLBR AR,
SiA R, WRIZH M BN GL-A KA T 14t
AR PERE . ARATTREI R IR, AR A BT AN SR AR b YA TR
CuAlyoFesNis J& — 2 ML), TF 22X 120k A i i i
ik 7h, 600 CHIEKSE, ffHEH TRBHREA.

IR R TR JE A, S AL T
BESM A HTWE®ETWEMRNNEZE, &R
AT ) 2 1 v B T AR A SR A, R AR T % 1 AR
s AR T A S, S AT A AR T
SW AR I R BORAE 30% 4 47 . Ky A 46 A =, 1A
PTG T 0 T AR JE I o A ARG I, BRI T AR
Tl Bz N

BT EIRWIE 5, ARWEIURE A RS ) AL
B R R T AR E T, X R AN TR R
AR, Al AR s A W e Al % TR 5 42 R 2
SR B TR 2 N AR, SR B e B T S R
JZ o XA AT DLl AR R A R T 2R E iR
B R, TR N EAS TR A i, ok
SRR IZ IPERE . VT uR il B IR A7 A v )2 LR
RELF, A7 UG, 2, &G KA E. Ak

HEWH: EHx@ SRR (2016 YFE0111400); H 4 T AW 5730 H (17YFIWAL59); +F [H i+ 5 Rl2: 54 (2018-63-200618-34)
fEEEN: B 71, 5, 1981494, Wit #u%, “ME T RZPEMERS: S TR, HN 220 730050, E-mail: fenglils@Iut.edu.cn



%5

T D155 Ve WER B A S

R T R 2 AL R 5 P R « 1721 -

00T VA W R S B v B T R R O AL R
BUMPEREEAT IR, 5 35 PR S 805 B 5 4 LK
PEREREAT LA
1 % I

AR SIS R V2 T J5UR) A H BT B OB R TIC 2%
M Al ¥y 20%, Fe ¥y 5%, AlLO; ¥} 10%, Mn ¥}
4%, Zn ¥ 2%, Ni ¥ 2%, Cu k& UREDE0.
DLW R R 2404 10~50 pmo ¥ Bk 4@ AlLO,
WA, FBR L BRI S HUIR S 4 h, IR iR
JERHB S 1 s o SEAARDRN ] 45740, Hoesy
k) C0.42%~0.50%, Si0.17%~0.37%, Mn0.50%~0.80%,
Cr<0.25%, Fe R, WIIRHIN AR AL AL HE

SR R 2T B ST AR K2 I R AR R A R 1
# (GDU-3-15) 7 45"R3Eik L% IR A& & iR 2,
BESHNE 1o SPRA K G852 34T 15N H% 4b
L, R A R T A AR . TR N FE SR
SN R 7, ZeP8 5 TAEIIE Bl 3~4 mm, Jindk
i JE 4 800~1000 C, mFAIIFIEH 1.2~2.2 kW, I
A4 10~20 s

K H Quanta FEGA450 37 & S 4714 v 1 . A B2 A1 B
Wy EDS feils 2o MR 2 BEE SCU0 S s B

K1 AWERE K SEM Y
Fig.1 SEM morphology of cold spray powder
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Table 1 Main parameters of cold spray

Parameters Value
Pressure/MPa 0.6
Temperature/C 500
Spraying distance/mm 15
Gun traverse speed/ms™ 10

Accelerating gas Compressed air

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig 2 Cross section morphology (a) and XRD pattern (b) of

pre-cooling spray mixed powder coating
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Fig 3 EDS element mapping of cross section of pre-cooling spray mixed powder coating
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pattern (c) for high aluminum bronze alloy coating
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Fig5 Cross section and corresponding EDS element mapping of high alumina bronze alloy coating
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analysis of high alumina bronze alloy coating alumina bronze alloy coating
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Table 2 EDS spot analysis results of high alumina bronze alloy

coating in Fig 7 (w/%)

Element content

Spot

Cu Al Fe Mn Ni Zn
1 84.3 9.4 29 1.9 0.5 1.0
2 85.6 9.0 2.7 1.3 0.6 0.8
3 16.7 15.0 64.6 21 1.0 0.6
4 18.3 15.4 63.2 2.2 0.5 0.4
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Fig 8 Microhardness (a) and friction coefficient (b) of high

aluminum-bronze alloy coating
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Microstructure and Performance of Cold Spray-assisted In-situ Synthesized High
Aluminum Bronze Coatings

Feng Li'%, Wang Guiping®, Li Dongting®, An Guosheng™?, Li Wensheng"?
(1. College of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou 730050, China)

Abstract: A method of cold-spray-assisted synthesis of high-aluminum bronze alloy coating was proposed, and a high-aluminum bronze
coating was prepared on 45 steel matrix. The corrosion resistance of the alloy coating was measured with the CHI660D electrochemical test
system by analyzing the micromorphology and phase tissue of the coating by SEM, EDS and XRD. The results show that after induction
remelting, the in situ synthesis tissue of cold spray metal mixed coating is a high aluminum bronze alloy coating of g-phase, a-phase,
y2-phase and k phase, with dense coating and low porosity. The high aluminum bronze alloy coating in situ has good mechanical properties
and wear resistance, corrosion resistance, and the performance of cast block high aluminum bronze alloy is close. The hardness HV of the
coating is 3570 MPa and the dry friction coefficient with alumina is 0.320. The stable voltages in 3.5wt%NaCl and 5.0wt%H SO, corrosion
media are -366 and -387 mV, respectively.

Key words: induction remelting; in situ synthesis; high aluminum bronze; friction
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