2025 $E8HAIETAS

EBS%E Founore

SRIAA SIS EIE S AU

TEEEN:

XU (1986- ), 2, T2,
mt4, AREFAAZEE
BUSEE RIBIETEIS . FBIE:
13384953561, E-mail: xue-
mail@163.com

hEDES: TG146.1
NEFIRAD: A

W ESHS : 1001-4977 (2025)
08-1107-05

WS HER:
2025-04-17 WEI¥TS,
2025-05-29 WEINEITHS .

XI &, i, 7 =
( FEMAFERMIEHRIREIRAS, KFFEZR 710077)

WE: RAKSIIEHEIES AHI%EZCuSh3Ni3Zn3Ph20PE& & HF, BB RMILE D
AR 7 IRa S HHRALRIFENRT . BERER: FUHPEEIHFEER, HHIEE
MEEHRMANTS, SaPONTREAERIZER . BHEETESHEFR/N, HlD

SRR, HERERSENS . NEEEFEEI LSRR SNARSINSHEEE.
Xigin: SNRa®; RELHE, MUER; =R

SHREGEEREAL), BEERFNEIESHMNMEMSE. MEXERMEN
MARSNE T AIRIRE R, Mz &SNNSR A S SR S ol B iR i A =
HAESEtsEERINBRERERSYY,

8 (Cu) BB 1083 €, ZEEH8.93 glem®, 45 (Pb) BIAE 326 C, BE
A911.37 glem®, RASAIPOAICUBIRIBHR, AW EY), POELUNYEREHRDLRSD
FFCulERiC 8. EERIRET, ATEEARSTEFELRER, BBSER
AN BARPO S B EF R G EMRIER, HEBREIRAFMARRSEBE,
HUEEHTEN . HRENFEENERSSEIIN TEANmELEY . ER0REE
EXRABLHERENDRE, BRERD R, AEFY. BILNBRERS
B, AMEERESFIEEEHES EHESHRRES .. XBRESIRER
PSR, BEEMRRINLETR , A RATUERL S EIRIK S RIE S AEr- SRR
BEEE, FUEMMALMpM D HTHR.

1 iEidiE
1.1 et
ARG S A S 2 S 9ZCuSb3Ni3Zn3Pb20P, &PbE18.0%~22.0%, J=
SREREH. AEFBTEMDCEIEL,

%1 ZCuSb3Ni3Zn3Pb20P& &ML ZE M 5
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Fig. 1 Schematic diagram of the water-cooled copper mold casting
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Fig. 2 Schematic diagram of the sampling position
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Fig. 3 Macroscopic morphology of the longitudinal section of the
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Fig. 4 SEM images of the cross sections at different locations
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Tab. 3 Chemical compositions of the castings at

different positions W /%
REEGS Ni P Pb Sb Zn Cu
D1 3.3 0.2 1991 355 3.34 R
D2 3.31 0.2 2011 362 335 Al
D3 3.365 02 19075 3535 3435 A
E1 3265 0205 2172 357 319 &
E2 33 0.2 2101 354 328 Al
E3 3.305 0.2 20.14  3.59 3.34 R
F1 3.275 0.2 2154 345 3225 i
F2 3.31 0.2 2035 351 3325 4
F3 3305 0205 19.83 361 3355 At
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Fig. 5 Curves of axial and radial changes of the alloying elements along the casting
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Microstructure Characteristics of High Leaded Copper Alloy with Water-

Cooled Copper Mould Casting

LIU Xue, LI Cong-wei, LU Xin

(AECC Xi'an Aero-Engine Control Technology Co., Ltd., Xi'an710077, Shaanxi, China)

Abstract:

ZCuSh3Ni3Zn3Pb20P copper alloy castings were prepared by water- cooled copper mould. The microstructure
characteristics and macroscopic segregation of the copper alloy castings were investigated by scanning
electron microscope and electronic probe micro-analyzer. The results showed that there were differences in the
distribution of lead phase in the castings. The lead phase was fine and uniform on the outer wall and bottom
of the castings, and the size of lead phase increased near the center and top. The alloying element distribution
difference was small, the lead composition difference was large, and the late solidification lead content was
higher. High lead cooper alloy with uniform composition and structure was obtained by water cooled copper

casting.
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