FOUNDRY %lﬂ)@ . %@9&

=oai EHAHA R £ REH

Vol.74 No.11 2025

it

i OB, BERR, WBIRES, OIS, SRS, MuE, sER"C
(1. LiSEAS M2 S TSR, i 200240; 2. GMETH WHRBIRAS, STHMMN 221000;

EEEN:

FPBA (1995-) , 8, Wt
4, BRBEANBSE]
T EENLRLR S1ERE . E-mail:
1498919339@qg.com
BEEE:

93755, 8 Bt &, 151,
E-mail; Imfu@sjtu.edu.cn

hEDES: TG142.72
NEtFRAS: A

N EHHS : 1001-4977 (2025)
11-1502-06

BEamB:
TAEREIE (BXIE
N RIEZ RN X8
FARA ) ( BE2023047 )
WimHER

2024-12-24 WRI¥7FS
2025-03-11 WEHEIT TS .

3. E3x (&) S RRBTBIRAT, JT7RM 221000 )

FE: I WIS SR B HARIRE K, FAR T ERSREMFE SR +EIKE G AL
BT ZRFBNEHIERA . BYRGFRMISTIENFNSIEELS . XRDITHERE . FE
DHERNDFMEE, SEEIRTAMEAST, B/ 7 H ST S HSRGIER EXIRHHNA
LET MM EIERNG . HRERE: REMABENIEMEBAE B EAERRERE
1BELR, EMAREECHIIBEEES T, EREE=1 600 MPa, iisaE =1 800 MPa,
BKE=10%, EEIR-40 CRETHOPEINS BIAZEIS0 JF020 I, MEEMKER, $1LT
CHMHERERE T ZEERM, LR UREREBMT6 MEFZEIL h, ZHTEN WITTER
BHREWVFEEZHNEED, BEH—SHESEmEHANBFeIF S .

XHEE): BEiREN; EAE; FKEK; WM, MR, mEVE

FIEIUHERIZIN TIER B O SRET, HMsEEE IR EEILE
SERpA. EHRETRT, JEFAZZRESNOER: BEiIE 4. LF
ERRFEER, NENNEARERIREFIISRERE . XM TR
RHTWEMEER: —HFEREEESREEMENEBRERY, 5—HERREE
i ISR IR R "

ERAMZERM, FEIERTZEE. RAMERZTFEr-mE ZXA".
HETZHERAEMFNIESTN, AIBEREESMAS, THEAMREFHEEEX
M. REFIEIAGFERAEKR. T RITFENSRE, SENXOET 2
MACIE AT FIX L ERPART I AERISAIN Y . BEESEISRRIIARITEE, ARAIFIE}
R EEESHMEEMDME, LNYEINSERAFIIRE, B TR, FP
{EHIRK, PREEIAEIRAA, HAFRMEFILAINERE,

1 RS REE
1.1 EFEIE

L5205 mm, YMNERECERIKEE /9316 mm x 309 mm, FAEEE100 mm, /)
B¥[220 mm, 256.0 kg, XEWEENFTIERTE, HEREMELO130 mmiNE
1, LR ER D INERLIFTR.

®1 BERMEHEHLZER S

Tab. 1 Chemical composition of high-strength and wear-resistant bucket teeth Wy /%
C Si Mn Cr S P
0.346 1.63 1.25 0.89 0.004 0.007
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Fig. 2 Casting simulation process
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Fig. 4 Microstructures of high-strength and wear-resistant bucket teeth
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Fig.5 XRD spectra of high-strength and wear-resistant bucket teeth
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Fig. 6 Hardness contour map of cross-section of high-strength and
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Tab. 2 Comprehensive mechanical properties of the bucket teeth
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B 1705 2070 10.6 55 30.2 19.8

B2 1680 2 040 10.4 54 29.8 20.5
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Tab. 3 Wear resistance of bucket teeth
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Fig. 7 Comparisons of wear morphologies between the samples manufactured by using of original and new processes
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Study on Microstructure and Properties of High-Strength and Wear-
Resistant Bucket Teeth

DU Yang', YANG Jia-xin', YANG Yu-feng?, WANG Duan®, XU Xiao-hui®, FU Li-ming", SHAN Ai-dang™*

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Xuzhou XCMG Mining
Construction Machinery Co., Ltd., Xuzhou 221000, Jiangsu, China; 3. Shangjiao (Xuzhou) New Materials Research Institute Co., Ltd.,
Xuzhou 221000, Jiangsu, China)

Abstract:

Directing at the demand for high-strength and wear-resistant bucket teeth in the mining machinery sector,
a novel bucket teeth preparation technology of integrating casting forming with quenching + tempering
composite heat treatment process had been developed. Through systematic characterization of the
microstructures, XRD diffraction patterns, hardness distribution, and mechanical properties of cutting samples,
and combined with wear surface morphology analysis, the synergistic interaction mechanism between casting
process parameters and heat treatment regime on the material microstructure evolution and performance was
revealed. The study results demonstrate that a martensite/residual austenite duplex structure with gradient
hardness distribution from surface to core can be obtained by using of the optimized bucket tooth material,
exhibiting yield strength =1 600 MPa, tensile strength =1 800 MPa, elongation =10%, and impact energy
reaching 30 J and 20 J at room temperature and -40 °C, respectively. The wear resistance tests show that,
compared to the original process, the wear losses of specimens are significantly reduced after the new one is
used, and actual service life is extended from 76 h to 91 h. This bucket tooth demonstrates broad application
potential in mining excavation and heavy-duty operations, promising to advance independent innovation and
application of high-strength and wear-resistant bucket teeth.

Key words:
ultra-high strength steel; gradient microstructure; quenching and tempering; fracture toughness; low-
temperature toughness; wear resistance mechanism
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