@it x2 BAHEEA

wikTZ

ET o nEF eIl RIRR iy
1AM HIERE TR

BEE BESF FEX BHERN #HM
(LBMREEFELE T ARG, Lif 200245)

I

TE: RAFHRRLEBTIMEA AR, vAFERAR 45 4R A SR AT RISE M43, FF

sHZ ARG B E S A ERATHR., REEREAY, FHRORFE TGSy, BE

B NE AR E RS, B w TR ANERER, EHrmELEEI; MEFREif £

b BRI, BB BEARBEI G, BRI e, WG R 638, R AR ERR R TR

e 1K, EoFGERFAERLARE., BRRE G, BEEEKREEIG. BEELEHEER

AN 1175°CHT £ 1902°C, 3§ hm B 1A S i5ut1A), BAREIRE, A A FRIREE EIRE 44,

A A V5B B0 BRI LR ) SRSk B R sR RARZEL AR, FEA B RLRE 6938 K, R A0t ] 3g K,
R KRB AND, HRRRESTRZIR .

EEE: BESH;, FBETIN, FRSA, EBEGL

Study on the Temperature Distribution Characteristics of Medium Carbon Steel
Additive Manufacturing Based on Bypass Shunt Plasma Arc Heat Source

Zhao Huihui  Zhou Jiafen YinYuhuan Miao Yugang Feng Xiaosong
(Shanghai Aerospace Equipments Manufacturing Co., Ltd., Shanghai 200245)

Abstract: The bypass hot wire plasma arc is used as the heat source, and the medium carbon steel 45 steel plate is
used as the base metal to additive manufacture. The temperature distribution characteristics of the process are studied.
The results show that the temperature in the molten pool of the cladding layer is the highest in the process of the bypass
shunt plasma arc additive manufacturing, and the temperature in the rear decreases first and then increases due to the
cooling effect of the protective gas. With the increase of the bypass current and the main current, the overall temperature
of the cladding layer increases, and the heat input of the base metal increases. With the increase of the manufacturing
speed, the overall temperature of the cladding metal decreases, and the basic characteristics of its distribution did not
change. With the increase of interpass temperature, the overall temperature of cladding layer increases. The peak
temperature of cladding layer increased from 1175°C to 1902°C. The temperature of cladding layer increases with the
interlayer time increasing, and it is beneficial to control the temperature of the whole cladding layer. The microstructure
of the cladding layer is composed of massive ferrite and pearlite. With the increase of the interlayer temperature, the
cooling time of the molten pool increases, the grain secondary growth is more obvious, and the pearlite content
decreases.
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