FmFEAR HA9H 1
- 318 - SURFACE TECHNOLOGY 2020 4F 1 A

SEBEMAEEESR 7075 RS AEM/RER 2

RigR , AxE T, KRBT, KRIA® NIRE®, $hiE®, T8 °
(. HIWKS RSEEESE, [N 510006; 2. REFHMRIARET AMRERE TER
AERIEXNZE | RENAEZE LERARERLNZ, [ /N 510650;
.HAZRILKRE, A & 980-8579)

W E: B6 FFRARIBERDR 7075 AR BN e, A AR &SRR BRI TR
F ik FRATARER, BEZHO TAEAMREHN (5MPa) T, it B & TAEAARIERE (450, 500, 550, 600 C ),
R RALLLRBER LR ET KBE 7075 sabaih &, RARLFR2ME (OM), 12648 -F 24t (SEM)
SR AR MBI RBAT T oA, R K AR R R B R, iR i EAR SRR A B AR
JE BT Ak TARAARIBE 3T 1075 48520k BB BONARS L %ot 88 R TAESIKIRE A 450~550 C
FCER, AAEALEAFRED AR, B TAEREBIEA 450 CoF, RELRES 0.14%, DHREE
A 117.8HVy,, 4638 EAT 55.3 MPa, 1233 & 69 TAEAARIBE IR A TARA 7075 4862k E0NH &, 4
WA AR E] 600 CH, HBEILMEIHE 42%, %# REREMNGERAT THESREE G L
AR AR 1075 R B, S EAIREA 450~550 CRIAE, AEMILA S AR AR E TR K,
it & 89 TAEAARBE (600 C ) FFRF) TAvitik 7075 ik EAR K A0 4R I,

KEIF: Atk 7075 R E; AMRBE; B4 Mk

FESES: TG1744 XEFRIE: A XEHS: 1001-3660(2020)01-0318-08

DOI: 10.16490/j.cnki.issn.1001-3660.2020.01.038

Effect of Gas Temperature on Properties of Cold Sprayed
7075 Aluminum Alloy Coatings

WU Zeng-rong"?, HU Yong-jun', DAl Ming-jiang®, ZHANG Ke-ji€’,
Kazuhiro Ogawa®, XIE Ying-chun®*, HUANG Ren-zhong’

(1. School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China;
2.National Engineering Laboratory of Modern Material Surface Engineering Technology, Key Laboratory
of Guangdong for Modern Surface Engineering Technology, Guangdong Institute of New Materials,
Guangzhou 510650, China; 3.Tohoku University, Sendai 980-8579, Japan)

ABSTRACT: The work aims to study the effect of gas temperature on the properties of 7075 aluminum alloy coating in order to
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provide an important reference for the preparation of high performance coating. 7075 aluminum alloy coatings with large
thickness were prepared on pure aluminum substrates by cold spraying technique under high working gas pressure of 5 MPa and
changing working gas temperature (450, 500, 550 and 600 C). Microstructure and porosity of the coatings were characterized
by optical microscopy (OM) and scanning electron microscopy (SEM). Hardness of the coatings was measured by Vickers
microhardness. Bonding strength of the coatings was measured by tensile test method. The effect of working gas temperature on
the microstructure and deposition characteristics of cold sprayed 7075 aluminum alloy coatings was studied. The working gas
temperature had limited influence on the microstructure and mechanical properties of the coatings in the range of 450 ‘C to 550 C.
When spraying gas temperature was set at 450 C, the porosity was 0.14%, the microhardness was 117.8HV,,;, and the bonding
strength was more than 55.3 MPa. However, too high working gas temperature was not conducive to the preparation of cold
sprayed 7075 aluminum alloy coatings. When the gas temperature reached 600 °C, the porosity of the coating increased to 4.2%.
7075 aluminum alloy coatings with high density and high bonding strength can be prepared by cheap nitrogen. When gas

temperature is set in the range of 450 ‘C to 550 ‘C, microstructure and properties of the coatings do not change much with the gas

RA 4 IRZMERE R R - 319 -

temperature and too high temperature (600 ‘C) is not beneficial to the improvement of the related properties of 7075 coatings.

KEY WORDS: cold spray; 7075 coatings; gas temperature; microstructure; property
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Fig.1 7075 aluminum alloy powder for experiment: a) macromorphology of powders;
b) cross-section OM image of powder particle (after etch)
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Fig.2 Size distribution of as-received 7075 powders
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Tab.1 Processing parameters of cold sprayed 7075
aluminum alloy coatings

Parameter
No. Gas Gas Spraying  Spraying
temperature/'C  pressure/MPa distance/mm angle/(°)
1 450 5 30 90
2 500 5 30 90
3 550 5 30 90
4 600 5 30 90

(H,0 95%, HNO; 2.5%, HCl 1.5%, HF 1% ) =il
URZEE 25 s, UL TR AT S AIMER BRIk Z A1,
FH ISM-5910 4 HL B X 1 2 PR GO 4 2l — 25
FIWEE AT, JERABLCER EDS REREIE T IC K AL
PR, R MH-5D B S R B %8 2
7 S R o, AR B e E 5 ANk
R, EINEAT R 100 g, nEREHE K 15 s, SREIHE
HAPBEAE IR 0 R T U 245 G o B
2 ASTM C633 FrifEifEAT: SEH FM1000 KA
E AR, HPe B8RS, 76 190 C TRk 3 h,
6 15 78 53 Ve R AL TR RS 2 2R 15, 52K H GP-TS2000M
TR LA TR S5

2 HRKSH

21 REHREHIHN
B3 gl i v A -B AR A A [R) A T )
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Fig.3 Microstructure of cold sprayed 7075 coatings
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c 550°C

d 600 C

Kl 4 7075 WJZE DS HE S5
Fig.4 OM microstructure of 7075 coatings after etch

b 450 °C

K5 UkJ= SEM [&]
Fig.5 SEM image of coatings
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Tab.2 EDS analysis of 7075 coatings deposited at 450 ‘C
%

Elements Spotl Spot2 Spot3 Spot4
Al 81.9 82.9 95.8 95.9
Zn 6.6 6.1 1.3 1.3
Mg 8.2 8.0 2.6 2.4
Cu 33 3.0 0.3 0.4

2.2 HREFLEE

FLBERR IS R BRI 450, 500,
550 CHf, WRIZFHFLBRRESHIH 0.15%. 0.21%.
0.14%. Al LLE I, HAL FESHoE AR BN T,
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Ak, HAAE FARMEAKFE (<0.5% ). X UtHHBEE £
JERRIKF] 5 MPa 5 B, SREEE R 450 CHE, ¥R
ENEBE NI B, BEE B TARAMAIR 4%
LTt E] 600 CHE, WRIZMFLIRF KA TR, ik
BT 4.2%, WK 3d Ui, WRIZPESE — & R AL H B
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Fig.6 Microhardness of coatings at different
spraying temperature
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Fig.7 Tensile test results of coatings at different
processing temperature
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Fig.8 Failure mode of samples in bonding strength test
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