5543 % 552 b/ S B Vol.43  No. 2
20154 2 H  H14—19 1 Journal of Materials Engineering Feb. 2015 pp.14—19

SRS BUIRAHEES
REMEREM R
Properties of Cold Spray Al/Zn

Coatings on High-strength Steel
At ks B R TR T W R R
(1 b mtfin=s #RHIF 5T B - JE 5T 1000955
2 G U X iR %, b 5T 100024)
SHI Zhong-chuan' ,ZHANG Xiao-yun' ,CHEN Hao’,
DING Fang-zheng®,YU Bo', TANG Zhi-hui',LU Feng'
(1 Beijing Institute of Aeronautical Materials, Beijing
100095, China;2 Military Representative Office of
Airforce in Beijing, Beijing 100024, China)

FE RV WA HORTE S50 B (300MD R T 4 40 BF S 8 IR ZME A HUIE  k Z o ) 43 4 v B8 (SEMD L BB 4 (2 10
(EDS) | o fif B2 A 50 0 2 B SOULIES 350 205 49 e 0 Al fufl 1 5 £ 5 U )28 vl M 8 55 3 92 o I 0 b R W 52 6 45 2R T
3O0M FE A4 HEAT XF LU » X ¥ )2 09 70035 okt Atk BE T o 4 T 340 5 %5 AZ W WEUR J X 300M A B b1 8 57 PERERZ W) . 405 SR SR I - v ¢
WRBEE A RZEMEE P RN 0.8% , W IE K 59. 8H Vo oo » R 55 I2 55 10000 i IE 18 ok, BRIV 1t )2 1% 45
WA LUK B 7700, FrAM KRR SE R 12 A H S 352 R0 T0E il & A= v B3R R X 300 M AW BB B 57 P RE LA 52 .
KGR WK B R ARERZE R

doi: 10. 11868/j. issn. 1001-4381. 2015. 02. 003

hESES: TG174. 44 N EARIRED : A MEHS: 1001-4381(2015)02-0014-06

Abstract: Al/Zn coatings could be deposited by cold gas dynamic spray on high-strength steel (300M)
surface. The morphology and microstructure of coating were analyzed by scanning electronic micro-
scope (SEM) ,energy dispersive spectroscopy (EDS) and microhardness tester. The corrosion resist-
ance was investigated by neutral salt-spray accelerated test and atmospheric exposure test and fatigue
test results of Al/Zn coatings were compared with 300M substrate. All the results indicate that Al/Zn
coatings porosity is 0. 8% , the microhardness is 59. 8HV, o » the salt spray resistance reaches 1000h
and it can reach 770h even the coatings fails, the atmospheric exposure test achieves 12 months and no
influence over 300M substrate fatigue.
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Table 1 Chemical composition of 300M steel (mass fraction/ %)

C Mn Si P S Cr Ni Mo \% Fe

0.38 0.89 1.67 0.0059 0.0018 0.91 1.98 0.42 0.0676 Bal
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Fig. 1 SEM images of Al powder and Zn powder (a) Al powder;(b)Zn powder
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Table 2 Spray parameters

Working

gas /°C /MPa /(mm « s 1)
200-220 2.0-2.2 50

Temperature Gas pressure Moving speed
Al : Zn

4:+1 Compressed air
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Fig. 2 SEM images of cold spray Al/Zn coating (a)coating surface; (b)coating cross-section

2.2 RERREE R B

RIZREE S SN IR EVERE R B R hr 2 — . B
DA — 5 B2 B b 3RAE TR T2 A TR 4 . X v R BR A A2
B UR 2 F AT 16 AP0 O i) B AT S R At 3
IR Z AR B 298 40pm, SEE 45 R WA 3. i3k 3 B
TNV AR B B O 5 U 2 I B BE 43 A 4 5) L oF- 236 B
59. 8HV, s o & Tl FF AR BEBE (1 2. 2 fiF11,

x3 HAEBREESER

Table 3 Results of microhardness of samples

Sample HVo, 025 Mean value

Al/Zn coating 63.7 64.0 49.8 65.3 52.4 63.8 59.8
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Fig.3 300M and cold spray Al/Zn coating images
(a)300M; (b)cold spray Al/Zn coating;

(c)cold spray Al/Zn furcated coating
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Fig. 4 Test images of cold spray Al/Zn coating salt spray
(a),(b)72h;(c),(d)350h;(e)770h; (£)1000h
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Table 4 Fatigue test results of 300M and cold spray Al/Zn coatings

R Omax/ MPa N/10% cycle Fatigue limit/MPa
600 16, 16, 19, 19, 69, 69, 103
300M _1 575 31, 53, 74, 406 430

440 1600, 3310, 3580, 3680, 8480
420 >10000, >10000, >10000, >10000, >10000
600 36
575 2244
550 330, >1636

300M-+ Al/Zn coating —1 500 1154 430
460 77,3719,3878
440 581,1688,>10000, >10000,>10000
420 >10000, >10000
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