124 5 53 4,56 4 30 T & @ B W H Vol.53, No.4
2025 4F 4 ENGINEERING PLASTICS APPLICATION Apr. 2025

doi:10.3969/j.issn.1001-3539.2025.04.018

ZINBIREE A AT BRI R T Z S8 i

ARBR, HRA ', ARKM, HHR)
(L AL T A BE R MR Wi T8 4420025 2.0 B IR e A FRA R L IHALTHHE  442003)

TR K AL R IR 35 R A2 L SRS 6 K B3R, LR 4R E T A& 53R S mf Bt fe 3 R M E
vy T dh KA SRR LR RAME RS R, R AE B R K, B iR T A B 0 i AR LS A B ARAL 8 T8 A KR A
BRI S G 69 K AR R AEM . bR RAAR LR e iR T R, M B R RO B P e R )
PR b AR R A% R B SR  R RAL 66 AF A AR, AT T AR T VAR, E R THRAGRE AR AF ALK
Fo BALTR B AULH BT BLASAT BT T IR AR e W ZF ) F L4847, A A AY 2 M B A T A3tz #
IELERBKIEATT NG Aen X, AR EERET L ERLAK, AREREW, B ZH A A2 s WIKREA
270 °C AL BB JE 4 40 °CHE vl BB RAKA 1.530 mm, % 2 T L 2K, SRHHIELEEMLERE DS, i TR LK
e LA RARACG A M,

KIBIR) : W AR B AR RAM A iR BALE ; TV ARAL RS LM

FESES: TQ320.52  XEKARIRAL: A XE4HS: 1001-3539(2025)04-0124-06

Injection mould design and process parameter optimization of engine vibration damper annular bearing
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Abstract : The engine torsional vibration damper is a critical component for controlling engine vibrations, and its ring bearing
requires high strength, wear resistance, and dimensional accuracy. Due to the relatively thin wall thickness of the bearing and the use
of nylon material for injection molding, the forming process is quite challenging. Therefore, designing a reasonable injection mould
and determining optimized process parameters have become key technical challenges in the manufacturing of shock absorbers.
Aiming to address the technical issues in molding thin-walled nylon bearings by optimizing mould design and injection process
parameters, ensuring their performance meets operational requirements. Nylon 66 as the bearing material was selected and its injec-
tion molding characteristics was analyzed. The design focused on the mould's runner system, cooling system, and ejection mecha-
nism. Through mould flow analysis, key indicators such as fill rate, warpage deformation, and clamping force were investigated. A
neural network fitting tool was used to train and test the injection process parameters, and an optimization algorithm was employed to
determine the optimal injection parameters. The results show that when the injection time is 2 s, the melt temperature is 270 °C, and
the mold temperature is 40 °C, the minimum warpage deformation is 1.530 mm, which meets the process requirements. Experimental
data closely matched the simulation results, validating the effectiveness of the mold design and process parameter optimization.

Keywords : vibration damper bearing ; nylon material ; injection mould ; process optimization ; flow simulation
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Fig. 1 Geometric structure of engine vibration damper annular bearing
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Fig. 7 Assembly drawing of annular bearing injection mould
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Tab.1 Simulation results

Num  Inject Melt Mould Filling Warp Moul'd
ber  time/s tempera- tempera- rate/% d'eforma- clamping
ture/°C ture/°C tion/mm force/t
1 1 270 40 85.72 1.596 53.47
2 1 270 60 85.72 1.596 53.47
3 1 270 80 85.72 1.596 53.47
4 1 295 40 85.19 1.634 44.42
5 1 295 60 85.19 1.634 44.42
6 1 295 80 85.19 1.634 44.42
7 1 320 40 84.82 1.686 37.66
8 1 320 60 84.82 1.686 37.66
9 1 320 80 84.82 1.686 37.66
10 1.5 270 40 86.26 1.554 62.52
11 1.5 270 60 86.26 1.554 62.52
12 1.5 270 80 86.26 1.554 62.52
13 1.5 295 40 85.52 1.641 48.82
14 1.5 295 60 85.52 1.641 48.82
15 1.5 295 80 85.52 1.641 48.82
16 1.5 320 40 85.08 1.645 41.00
17 1.5 320 60 85.08 1.645 41.00
18 1.5 320 80 85.08 1.645 41.00
19 2 270 40 86.79 1.530 71.80
20 2 270 60 86.79 1.530 71.80
21 2 270 80 86.79 1.530 71.80
22 2 295 40 85.99 1.570 56.03
23 2 295 60 85.99 1.570 56.18
24 2 295 80 85.99 1.570 56.19
25 2 320 40 85.36 1.647 45.21
26 2 320 60 85.36 1.648 4521
27 2 320 80 85.36 1.648 4521
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Fig. 10 Mould and physical product of annular bearing
injection-molded part
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