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Fig. 1 Schematic diagrams of four branch pipe node component and casting parting surface
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Fig. 2 Schematic diagrams of initial casting process plan for node casting
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Tab. 1 Chemical composition of node casting
Wg /%
C Si Mn S P Fe
0.08 0.08 0.31 0.05 0.030 HAh
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Fig. 3 Temperature field distributions during the mold filling process of four branch pipe node casting
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Fig. 4 Cloud maps of solidification time fields and defect probability distributions of four branch pipe node casting
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Fig. 5 Schematic diagram of casting process plan after optimization
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Fig. 6 Cloud maps of solidification time fields and defect probability distributions of four branch pipe node casting after process optimization

4 TRHEHNErESEE

RSB HRAE RN EBTEIIFIAEK LFN
BEE->VDETEE R . RBMAENHEET
2, HHEEFL0.2t, WKSEL.T t, TRANSERA
HEBE-WREETE, TZRIENT: BEXRERR
BHIET S HIMOEERE, SRS ERAARE
BUERNEY; RASLOEAREFMKIFIBINES, hE
BUWERBBEIASIEEREE, RETARE,
OHREFRAGERE, REGHERT. E61LZMX
MATBREEREFZITNSEAHE. BANIE
ZEMERRENNSE, Be TR BRI, m
BRETHHFBEREFR, M. RIYBRED
. HEILE—ERAYE), BLIMENIRMNEE D
IREBRETE350 CLATNES, FHaiTfE, MBRRSEIE
O, SEEEOFMERLRE, LEtHE O Ta=
R, BUENBERTIRFER: THE-EWEE X
MR X—EIRIRE O-MEHLIE (X ) R

FEIZHFEN. Rk NEFEEFRIER RPN
R EEII R P 7 BRI E .

Total Shrmbnge Poessity il

FESPREREERERRER!

ProCAST

(b)) XL 2 R

Total Savimbage Fasuny [

FEEREEREEREEREELE

ProCAST

(d) X2k e 25

KN +HEEAE (GFRX+FIREIK ) — iR —401a
(9. RY ) »EBRRITLIG->NINT>FHRT
. REIHINIRIS T HENBEITRKRNE, BEK
RIARI RIS BT i, BTN,

E7 HRREHNNT E T REF
Fig. 7 Four branch pipe node casting obtained from the experiment
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Numerical Simulation on Casting Process of Four Branch Pipe Node for
Offshore Platform
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(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, Henan, China; 2. School
of Mechanical and Electrical Engineering, Henan University of Science and Technology, Luoyang 471023, Henan, China; 3. School of
Intelligent Manufacturing, Nanyang Institute of Technology, Nanyang 473000, Henan, China)

Abstract:

According to the material and structural characteristics of four branch pipe node for offshore platform, the
casting process was designed, and numerical simulation verification of the mold filling and solidification
processes of the node casting were carried out and the casting process was optimized by using of ProCAST
software. The results show that applying the optimized process scheme, the liquid metal filling is stable,
sequential solidification from bottom to top is achieved, and the defects of the casting cavities are concentrated
in the feeders, the node casting met the requirement of flaw detection level being successfully produced.
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