534,54 5 T B o ok N Vol.53, No.5 15
2025 4 5 ENGINEERING PLASTICS APPLICATION May 2025

doi:10.3969/j.issn.1001-3539.2025.05.016

£F CAEME EMmHTA TS E R Rig

VN
(REBHE AN TR B, R 300222)

TEE Aot & b 3128 0 BE 5 72 64 2 T SRS DAL B X )8, R T CAER R T — A i ey M X AR E 28
A, B, TSR IR S MBI BT T 947, A T BRI 6 B RS 3k, AR Moldflow 447 44+
BRI T T SEHH AR EROEE FERLAS FRIT TRALNEEZRGERANRAG; MG, AR
AR GRS AT B IR R BB R R R ARG B A R ARIR RS R ERARIRE T RIERAGRAF ALY
A MG, B R Ak A, RSB LIRS Kt AT S E S, Mk T B E B H IR 0.6
mm 32 FE 69 SR LBLBE R, ST BB R E TR A By BAUE R R N B AR AL G B L BT, R GBS T AU T
WO RAE T BEUREM L G, AR Z O AR R AL LR AR E R T B L R B ek, 2E RRA
FERRE B Rk A AR IR WAL B R A ARAL T T Ch) SRR R R R R T LA AR 4 M 0 ) S B Lk S A
k.

KR 5 R IR MR AL IR BR AT R WAL AL

FE4 S TQ320.66  CHEiFRINAG: A  XE4HS:1001-3539(2025)05-0115-06

Design of cold-runner injection mould for high pressure oil seal ring based on CAE
CUI Xiyao
(College of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract : To address the demolding difficulties caused by the fine-pitch threads on the inner wall of high pressure oil seal
ring, a two-plate cold-runner injection mold with a two-cavity design was developed using CAE technology. First, the structure and
material characteristics of the high pressure oil seal ring were analyzed to clarify key challenges in mold design. Leveraging Mold-
flow analysis software, the optimal gate location was determined based on the component's structural features, followed by the
design of the gating and cooling systems. Critical parameters including filling time, flow front temperature, clamping force, filling
area, volumetric shrinkage and cooling circuit temperature were evaluated to verify the rationality of the gating and cooling system
designs. An innovative demolding mechanism was implemented using an external oil cylinder to drive a rack-and-gear system,
successfully resolving the demolding challenge for the 0.6 mm-pitch internal threads. The demolding mechanism was strategically
positioned above the mold, enabling complete thread release within the cavity prior to mold opening to prevent mechanical interfer-
ence and ensure thread forming precision. Complementary auxiliary structures were designed using 3D modeling software in compli-
ance with mold design standards. Production trials confirmed the stability and reliability of the cold-runner injection mold, with
finished products meeting quality requirements. This approach provides valuable insights for designing molds for similar threaded
components.

Keywords : high pressure oil seal ring ; internal thread ; cylinder drive ; moldflow analysis ; injection mould
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