B8 EHE 1M 2 @ Xk W T & Vol.28  No. 1
2015 4 1 CHINA SURFACE ENGINEERING January 2015

doi: 10.11933/j. issn. 1007-9289. 2015. 01. 003

FeCrBSiNb #4722 #f F S ik RUSM X Bh 74T 0

Rk . Wise’, RFe, Rt
CREP SR TR BE o BUBRT i BE IR TARBEST b0+ b IS BOR T8 5050 % . L3 100072)

o OE: R INBER R 2R AR S B A0 R EIE A A A2 A W AR AR L WA S R P T X A A A R I B AL
BT » RO DU R E SR R S LB R 2 o W 22 0 1 R SO 2 2 — 0 B S A WAL AL B R L R i
PR ARBF G T W8 U A R e AR Y S 22 b ST AL 1 IR L 22 M I A S TR B AT O . A B m R R R AT T
W% 4% L A0 R FL X} R T 25 B 22 B M5 AR s i R A . 295 SR 3R B« B U e ) R R I LS IR L PR IR ) 0 B AR Ak 5 AN TR
TS0 2 B 22 A B PR AR b 0 B IR 2 8, 3R ) T 22 6 A1 K ROk S T 9 48 4 SO 5 BA A 22 A4 32 22 3R B0 il e 4
FHF LAAN /N5 88 R R B 9 55 08 X008 B0 T > FHAR 22 81 35 B2 DL R BRIBCHT 198 20 B8 9 35 A0 /M s i

KHEIE : BINBER: MM g 2L Wi E L

FESZES: TC174. 442 XEFRERD: A XEHS: 1007-9289(2015)01-0015-06

Dynamic Behaviors in Arc Zone of FeCrBSiNb Cored Wire Arc Spraying
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manufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: The arc sprayed cored wire is composed of metal strip and the coated metal or nonmetal composite powders.
During the arc spraying, metallurgical actions happens in the arc zone for the cored wires, atomized droplets are genera-
ted and the coating is formed consequently. Considering the highly dynamic heat and mass transfer feature for the cored
wire arc spraying process, this paper investigates the behaviors such as the arc formed between the two cored wires, ma-
terial melting and atomization use a high speed camera method. Additionally, the effect of spraying current and voltage on
the arc profile and wire melting behavior was investigated using the high speed camera. The results show that the spra-
ying process is featured with a circulation of arc burning. extinguish and burning again. The arc attached on the cathode
and the the anode is divergent, which is quite different from the solid wire spraying. More importantly, the divergent arc
distribution is useful for the metallurgical actions between the strip and composite powders. For the cathode cored wire,
the formation of droplets is mainly featured with little droplets and splats aspiration, while for the anode, the droplets are
mainly formed by the melted material gathering and detachment.
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Fig. 1 Arc profile during the cored wire arc spraying
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(a) Arcing (initialized)

(b) Arc blanking (0.7 ms)

(c) Complete blanking (1.4 ms)

(d) Arcing again (2.1 ms)
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Fig. 2 Dynamic charge characteristic during the cored wire spraying
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Table 1 Composition melting point of the cored wire (C)

Material Fe-B NbFe SiFe Cr Steel strip

Melting 1 580- 1 400-
165 1300 1 857
point 1630 1 500
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Table 2 Element work function of the cored wire (eV)

Element Fe Nb Si Cr B C

Work function 4.5 4.3 4.85 4.5 4.45 5
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a) Initialized
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Fig. 3 Material transfer for the sprayed cathode and anode cored wires
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Fig. 4 Droplets formation and second atomization for the cored wire spraying process
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Fig.5 Effects of the spraying current on the arc profile (Arc voltage 32 V)
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