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UEL, FTRABELFAHENEEEEH o« -Cu.
3 -Cu,Sny,. B'HH. SENHEISIELL, BOHIETT20
H49.398°. 72.414°. 87.838°BHAVHTETIEF "4, #iE
A B'HE, RIECU-SNZUBEILIREMNLER, HEEE
WRZAHEIR AT IL AN ER . Cu-12Sn-2Nigt Y

BE48% rounory

PR ENE o -Cu, BERERE, T798 CrE
TERKREN (a+L=p ), WIEHEER,; HEEIX
F586 CLAMNS520 CREDBIFHFTRMN ( B=a+y .
y=a+d ) ; iBEIRF350 CHS, FEHRSESRE
HFRLN (8 =a+e ) , BEEHTEERESHS
RSP R MR LN AR ERE, F5%5ETE
350 CHAMHETRNASRE . BFBOHE SR
ERWR, BEFSEDMEEMHE, MERKELY B
SRR ITIFRE R 18, MENHFESNRER
JIEE, FFHEEHETE.
E|29Cu-12Sn-2NiNE HFISUN B O HENE
BARE, JLUEY, EAHERNMNEHRERR
Hpk, WBAKEX, S HUSMNARKS B FRANEE

(El2a) . EERMRENEI, BLOHFERNAIFE
SHRIBERE, RMEEBNTIRE, RSK
BEORIPH T BRAVER, EEBOHEHHMU
EMmEMmRER (B2c) , BNRIEZRE/N, 8
BEEDHTEFLL.

(a) EHHEHHA

(b) FIIHELA L & AHHCRIR

(o) #UHE

2.2 ENHEHMMEALNREXI R

ST FHIECU-12Sn-2NiH I TSEM DT AR 3T 752
o TEEE, WE3. JLIEY, E— &R MER
DHARESHE (E3b) . E3cErRamEmIAMITE
DHER, JUELR, BEFERBFTIEF, X
EATREIETBHNTERTISEN. A T7TH—ZL
HaxE 8 HHRYTTRARL, ITEBbFAIRHIN & 1B 7=

(d) EowsEdglh S Al
2 AR i o G B A 2R

Fig. 2 Metallographic microstructures of the alloys prepared by different casting methods
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Fig. 3 SEM morphologies and EDS surface scanning diagram of the elements of the gravity cast Cu—12Sn—2Ni alloy
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Fig. 5 SEM morphologies and EDS surface scanning diagram of the elements of the centrifugal casting Cu—12Sn—2Ni alloy
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Fig. 6 Mechanical properties and fracture morphology of the centrifugal casting Cu—12Sn—-2Ni alloy

&6

{505

E6. AfLAFL, iismEIAR378.84MPa, 1HELTF
BHHFIERS 754.6%. (RIRFXFNL77%, 85

133.5% ., XFEZHTF B HEI~%, 5otBE2ED
N, BEERSHEEEFEENY, BE 8 8N
BEREREEMNES T HFEMRE. Bt TELHER
¥, BUOBEREEMEERETE, X2HT B 'E
RIRREET 5 A%, fERTIES, HURETET
B, BIRRL, HENHFENEFRSIE,
BOESHEF S BHETES D B 1BNEE, HEM
TR AEHBIERS, BFILH B HRET SHE, &
D3 HEEE, SENEREBIIRRL, BO%HE
o 3 BRED B ENFAEESHERNHZEMERET
FFENHEFRE— I ENEFRE, BHEEMUEEF
RETFEER, 27 KRBT EMIEME. Lt

(b) Wi



Vol.72 No.8 2023

FOUNDRY ﬁ @,‘S%

R2 EDSEAMBRMAER

Table 2 EDS point scan micro-component results W /%
TiH a 5 tH B 'AH
JLHR Cu Sn Ni Cu Sn Ni Cu Sn Ni
Pisiigaei 91.34 7.18 1.48 65.03 34.97 - 82.63 17.37 -

BRI ERIEZ, RIEHall-PetchilFl, [IHEEshi
REFE /B’ af/d . B'/3REZIE, SHEMHIIE
Zigoe,

Eleb A OFSAMHITOMIR, JLIEL, BR
ZHUEERE . HRRLILARIEE . BT 8 A9~ ELL
N tHETRIR R . WY EIE T RRIE AT
HrERVES .

S 1BFTERL, MBI E OFHESEAICU-12Sn-2NiGE
ROLELZH o 8. 1. B'HEPTAR, HTFBOHS
RO ENERRER, SEER B HBAIFZAL

(2) AF B HETEUNR S HIERAEST
1, BOSHISHHZMEEESEIAKIGE, RABREMN
245.11 MPat/i0%378.84 MPa, {HI<ZM5.04 %iEHNZ!
11.77%, FEEERE. RN EIEE.

3

e

(3) EHHEHUFRS T OREITR, TED
BENTR S T R A AU Rt .

(1) EHEHEIECU-12Sn-2NiZ £ RIBL A o /5.

SEk:

[1] FONTANARI V, BENEDETTI M, STRAFFELINI G, et al. Tribological behavior of the bronze-steel pair for worm gearing [J]. Wear,
2013, 302 (1-2) : 1520-1527.

[2] SINGHJB, CAI'W, BELLON P. Dry sliding of Cu-15wt%Ni-8wt%Sn bronze: Wear behaviour and microstructures [J]. Wear, 2007,
263 (1-6) : 830-841.

[3] CHENK, WU X, ZHANGA, etal. Development of wear resistant Cu-12Sn-1.5 Ni alloy via minor addition of Fe during casting process [J].
Applied Surface Science, 2022, 573: 151623.

[4] ZHANG Y, XIAO Z, ZHAO Y, et al. Effect of thermo-mechanical treatments on corrosion behavior of Cu-15Ni-8Sn alloy in 3.5 wt%
NaCl solution [J]. Materials Chemistry and Physics, 2017, 199: 54-66.

[5] LID, WANG Z, ZHAO C, etal. The role of the transfer layer on the sliding wear behaviour of a Cu-15Ni-8Sn alloy under different loads [J].
Tribology Letters, 2022, 70 (1) : 1-13.

[6] SCUDINO S, UNTERDORFER C, PRASHANTH K G, et al. Additive manufacturing of Cu-10Sn bronze [J]. Materials Letters, 2015,
156: 202-204.

[71 INGO G M, DECAROT, RICCUCCIC, etal. Large scale investigation of chemical composition, structure and corrosion mechanism of
bronze archeological artefacts from Mediterranean basin [J]. Applied Physics A, 2006, 83 (4) : 513-520.

[8] SOSM, KIMKY, LEESJ, etal. Effects of Sn content and hot deformation on microstructure and mechanical properties of binary high
Sn content Cu-Sn alloys [J]. Materials Science and Engineering: A, 2020, 796: 140054.

[91 HANP, XIAOF, ZOU W, et al. Influence of hot pressing temperature on the microstructure and mechanical properties of 75% Cu—25%
Sn alloy [J]. Materials & Design, 2014, 53: 38-42.

[10] CHEN X, WANG Z, DING D, etal. Strengthening and toughening strategies for tin bronze alloy through fabricating in-situ nanostructured
grains [J]. Materials & Design, 2015, 66: 60-66.

[11] 2L, #7285, RBE, L REEECU-SNEEMNERERBE [J]. FEFEZEFR, 2006 (8) : 1374-1379.

[12] 2Nk, A, BEE, SRS HOLERBIIFFERERRA S [J]. TERFSIR, 2021, 43 (8) : 1100-1106.

[13] CHEN K , CHEN X , DING D , et al. Effect of in-situ nanoparticle wall on inhibiting segregation of tin bronze alloy [J]. Materials
Letters, 2016, 175: 148-151.

[14] GUO C, CHENJ, XIAO X , et al. The effect of Co addition on the modulated structure coarsening and discontinuous precipitation
growth kinetics of Cu—15Ni-8Sn alloy [J]. Journal of Alloys and Compounds, 2020, 835 (9) : 155275.

[15] ZHAO C, WANG Z, LI D, etal. Optimization of strength and ductility in an as-extruded Cu-15Ni-8Sn alloy by the additions of Si and Ti

[J]. Journal of Alloys and Compounds, 2020, 823: 153759.



f 2 ‘!t
2023%F HE8HAET2E EERS5E rFounory

[16] GUO Z, JIEJ, LIUS, etal. Effect of V addition on microstructures and mechanical properties of Cu-15Ni-8Sn alloy [J]. Materials Science
and Engineering A, 2019, 748: 85-94.

[17] MEtR, EB%R, KFE, & PRI HERESSENFMELRISE [J]. $51&, 2011, 60 (3) : 287-289.

[18] W¥ie, R, EAA], % ERMMENHSHSIHARSHFEENE ] SERE, 2016, 41 (1) . 71-73.

[19] FURTAUER S, LID, CUPID D, etal. The Cu-Sn phase diagram, part I: new experimental results [J]. Intermetallics, 2013, 34: 142-

147.
[20] LI D, FRANKE P, FURTAUER S, et al. The Cu-Sn phase diagram part I1: New thermodynamic assessment [J]. Intermetallics, 2013,
34: 148-158.

[21] CHEN K, ZHANGJ, CHEN X, etal. The effect of iron on the microstructure and mechanical properties of a cast Cu-12Sn-1.5 Ni  (wt.% )
alloy [J]. Materials Science and Engineering: A, 2020, 785: 139330.

[22] LI'Y, LI L, GENG B, et al. Microstructure characteristics and strengthening mechanism of semisolid CuSn10P1 alloys [J]. Materials
Characterization, 2021, 172: 110898.

[23] YANGJY , KIMGH , KIMW J. High-strain-rate solute drag creep in a Cu-22%Sn alloy ( Cul7Sn3) with near peritectic composition [J].
Materials Characterization, 2020, 164: 110325.

[24] MAO Z, ZHANG D Z, JIANG J, et al. Processing optimisation, mechanical properties and microstructural evolution during selective
laser melting of Cu-15Sn high-tin bronze [J]. Materials Science and Engineering: A, 2018, 721. 125-134.

Effects of Different Casting Methods on Microstructure and Properties of
Cu-125n-2Ni Alloy

JIA Zhi-hong', LI Chen-yang', LU Yuan-yong?, JI Jia—ming®, ZHANG Ze-kun', XIAO Jia—le'
(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. Zhenjiang Huitong
Metal Forming Co., Ltd., Zhenjiang 212013, Jiangsu, China)

Abstract:

Cu-12Sn-2Ni alloy was prepared by gravity casting and centrifugal casting, and the effects of two casting methods
on the microstructure and mechanical properties of the alloys were studied. The results showed that the gravity
casting specimen structure was composed of o phase and & phase. Due to the fast cooling rate, the centrifugal
casting led to the generation of metastable phase ' phase, which refined the grain size. The tensile strength of the
centrifugal casting specimens reached 378.84 MPa and the elongation was 11.77%. The fracture analysis showed
that there was a group of dimples in the centrifugal casting specimen and no ligament fossa in the gravity casting
specimen, which was mainly related to the grain size and ' phase generation.
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