HEREAR
FOUNDRY TECHNOLOGY

Vol.46 No.01

< 92 . Jan.2025

DOI:10.16410/j.issn1000-8365.2025.4209

X EZREHISE T Z 81T AR

NS, R R, HKH,KER, BAIES

G N8 R RN A TN 8] % M 453% 5N 8] i 7 % 213164)

B B ARG R R LT 2B LR S R A BRER AR D T o B I AR DR S S, KU R L PR R A T e i
KA PERE R , A SCLL QT500-14 A3 42, (8 1] MAGMA A5 SR04 % XU L B SR SR 55 PR R AT 5 i T8 00Tl ad 4
IV Bk 7 K T2 EAT AL o 2856 11 A 5 R 75 P8 03 9, 5 71 P9 90 40 0% i L ot B il R BEORBE5R . B ad Ak € .Si
Mn 455G HETTE, AR 1 2 PR RE 30 AL B ZER NI & QT500-14 B H 8k XU L B 28 5L

REEIA  BE A BRI  BhE ; T AL

hESES: TG244 XEkFRIRE A X E S :1000-8365(2025)01-0092-06

Casting Process Design and Simulation of Suspension Beam Casting

SUN Xiangguang, QIN Cheng, HAN Qingxiang, ZHANG Xianhua, ZHOU Zhengshou
(Changzhou Casting Branch, Jiangsu Hengli Hydraulic Co., Ltd., Changzhou 213164, China)

Abstract: Traditionally, low-grade and low-elongation ductile nodular iron is the major material used for wind power
castings. With the rapid development of the times, high elongation is required for wind power castings. This paper
principally focused on the material QT500-14 as the research target, employing MAGMA simulation software to devise the
casting process for wind power suspension beam castings and optimizing the process through the addition of chills. After
dissection and ultrasonic testing, the internal shrinkage porosity and shrinkage hole defects of the casting fulfil the technical
criteria. By optimizing crucial elements such as C, Si and Mn, both the metallographic and mechanical properties satisfy the
technical criteria, thereby successfully developing the QT500-14 ductile iron wind power suspension beam.
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Fig.1 Schematic diagram of the dimensions of the casting: (a) front view; (b) top view
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Tab.1 Chemical composition of QT500-14
(mass fraction/%)

Element C Si Mn S P Fe

Content 3.0~3.5 3.7~43 <050 =0.025 <0.05 Bal.
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Fig.2 Casting process: (a) top view; (b) upwards view
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Tab.2 Setting of simulation parameters

Casting Mold Initial pouring Pouring
Parameter . . i .
material materials  temperature/C time/s
Value QT500-14  Resin sand 1340 15
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Fig.3 Schematic diagram of the riser
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Fig.4 Simulation results: (a) solidified 98%; (b) solidified 99.5%; (c) shrinkage porosity; (d) hot spot
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Fig.5 Process scheme with the addition of chills
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Fig.6 Simulation results after optimization: (a) porosity; (b) hot spot
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Fig.7 Simulation results of the filling process after optimization: (a) filling 20%; (b) filling 50%; (c) filling 80%; (d) filling 100%
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Tab.3 Chemical composition of the suspension beam
(mass fraction/%)

Element C Si Mn S P Fe
Content 3.2~3.4 3.8~4.0 <025 =<0.015 =0.05 Bal.
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Fig.8 Schematic diagram for sampling: (a) samples for metallographic and hardness tests and tensile test bar 1; (b) tensile test bar 2
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Fig.9 PT results of the suspension beam
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Fig.10 Microstructure of the suspension beam: (a) morphology of graphite; (b) microstructure of the matrix
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Tab.4 Mechanical properties and microstructure of the suspension beam

) Ultimate tensile Yield strength Elongation Hardness Nodularity Area fraction of
Tensile test bar
strength/MPa /MPa /% (HB) 1% pearlite/%
1 526 415 18.5 185188 194 90 )
2 555 456 14 (average:189)
Technical criteria =480 =390 =12 170~200 =80% <5%
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