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Fig. 1 Operational principle of MAD coating Fig. 2 Principle of laser cladding coating
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Table 1 Element content of alloy coating (%)
BG4 Ni Fe Al Cr Mo C Cu
A B 17.5 8.6 6.5 6.0 1.5 0.8 ZNgiy
BG4 Cr A Fe Cu Si C Ni
SR8 12.0 8.5 6.0 4,2 1.6 1.0 A

1.3 REH&IZSH

W2 T A S Ha X R 2 T 7= A AR KR W, Qi i B sk A b A S T =2 R 1 e £
L B D R AR R R T AT BORIE N T A SR 4 R IR 2 TR R 2 A0R
MK TS A SRR O R G0 I 7 MR RI AL 30 4% (R S0 L R i AH 3T Fl AR b
VAR 5] 35 b4 ST RS 9 T2 2 800, & BHAG S 6F 3ER MLAS 340 35 i SR AT oML B LR 2 T2 280
F 2 PR, B H IR TR SR, S AR G MR IS B IR 2 T2 S8 B s IR IR AL 3%
] 1 A O IE B IR JZ BN T AR T2 S 80 SR ORLEE AR KT 300 H WG 4 MoK , 3l 4 2h 245 15 7 e A
B, AR5 HHERAE 200 °C 40 F EATHE T R A Nd: YAG B BOE 2 6 371385 05 20 0 [BIE O BE 24 1 2
JE A AR A 3 A b ] ik AT R R A L A S UL R 3,

FE 7 ) R 9 AR T L 8 A R ORI T A MBS E T 204 T A MG &R 2. K 3 s, H
o SO TR 20 A 1 ] B (WD FIER BE (W2) & &R 2, 8l 3 () AL 3(b) iz s OIS B 1T 20 &
F 4L (RD AR FE (R & & )2, Wi 3Co MK 3(dD FR .



%5 B, SF KO SRR ALY BRI IS U R 2 SR B ok A BE 1015

x2 MR EEIZSH

Table 2 Process parameters of MAD coating

i L/ T HL AR/ LR R/ TR/ FEL AR A R/ R B/ A M/
A% Hz (mm X mm) kW (@) (mm=+s ") (L *min ")

80 140 3.2X80 2.0 35 2.6 12

RIBHARBRBREIZSH

Table 3 Process parameters of laser cladding coating

AR EE/ W AR DL/ B/ ot/ B AR/ A/ ik 5E /
mm mm mm kW mm (mm=*s ") ms
0.4 15 165 2.5 1.75 12 10

(a) Cu-based alloy W1 (b) Ni-based alloy W2 (c) Cu-based alloy R1 (d) Ni-based alloy R2

So=

P 3 il g 045 4 Uk 2 5 B R

Fig. 3 Alloy coating prepared on the inner surface of throttling ring
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(a) Cu-based alloy W1

(c) Cu-based alloy R1 (d) Ni-based alloy R2
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Fig. 4 Microstruture morphology of wear resistant coatings
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Table 4 Quality comparison of four Kkinds of alloy coatings

B i W2 B A ZUE S W2 R B/ pm TR 2 R A 2
W2 W1 THLL 80 JEHAR 560
W2 W28 5) GE 30 80 JE ARy 630
W2 RLGH ) LML 140 SRk 440
W2 R2CEED) T2 140 S IES 460
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Fig. 6 SEM image of wear resistant coatings
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Fig. 7 EDS analysis of wear resistant coatings
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Fig. 8 Impact test principle of recoil mechanism
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12+ (a) Velocity of impact object 2008 (b) Acceleration of gun barrel
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Fig. 9 Dynamic characteristic curves of recoil collision with impact object
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Fig. 10 Variation curves of recoil motion parameters
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Fig. 11 Wear morphologies and erosion amount of three throttling rings
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Table 5 Performance parameters of improved throttling ring
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Microstructure and erosive resistance of wear-resistant coating

on the throttling ring of gun recoil brake

CUI Kaibo', WANG Xiangdong®, XIONG Chao', JIANG Youcai' , WANG Leqing®
(1. Department of Artillery Engineering s Shijiazhuang Cam pus of
the Army Engineering University , Shijiazhuang 050003, Hebei, China;
2. Baicheng Ordnance Test Center of China, Baicheng 137001, Jilin, China;
3. Unit 85, Army 95982 of PLA, Kaifeng 475000, Henan, China)

Abstract: The throttling ring is the key component of a gun recoil brake, erosion wear is the main rea-
son for the failure of the throttling ring. In order to improve the erosive resistance ability and the in-
herent reliability of throttling ring, with the help of material surface strengthening technology, the
wear-resistant alloy coatings on the inner diameter surface of throttling ring were prepared by micro
arc deposition and laser cladding coating technology, Cu-based alloy and Ni-based alloy were selected
to prepare wear-resistant coatings. Through the microstructure observation, micro hardness test and
coating quality comparison of four kinds of wear-resistant coatings, two kinds of coatings were elimi-
nated. In order to test the erosive resistance, the improvd throttling rings were installed on the recoil
brake. Erosion wear tests were carried out by recoil mechanism test bench. Wear morphology and
wear weight loss of improvement parts are compared under the same conditions. Finally, according to
the comprehensive analysis of microstructure, microhardness, energy spectrum and erosion wear test
results of wear resistant coatings, it is concluded that the Ni-based alloy coating by laser cladding
technology shows the best performance in the above four types of coatings, indicating it is an effective
means to improve erosive resistance of the throttling ring.
Keywords: throttling ring; erosion wear; alloy coating; micro arc deposition; laser cladding; reliabili-
ty
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