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Fig. 2 Variation of CO, physical properties
(a): variation of CO, density with temperature at different pressures; (b): variation of carbon dioxide kinetic viscosity with
temperature at different pressures
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Tab. 1 Process parameters various molding process

Forming method Overflow method

Melt temperature/°C 200
Injection delay time/ s 2
Fluid injection pressure/ MPa 9
Melt injection pressure/ MPa 9
Mold temperature/°C 30
Liquid temperature/°C 25

Mold cavity Overflow pin
/
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Fig. 4 Mold used in the experiments (unit: mm)

Tab. 2 Processing parameters for LCO,-AIM process

Level
Process parameters
1 2 3 4 5
Melt temperature /°C 185 190 195 (2000 205
Injection delay time /s 2) 4 6 8 10
Melt injection pressure/ MPa 6* 7 8 ) 10
LCO:; injection pressure/ MPa 7 8 ()] 10 11
Mold temperature/°C 25 30 35 40 45

note: the value in parentheses is the basic value of each process parameter, * indicates that the parameters of the molding tubing defects
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Fig. 5 Residual wall thickness measurement scheme (unit: mm)
(a): pipe fitting measurement position; (b): section measurement point
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Fig. 6 Each process formed sample and its longitudinal section
diagram (from top to bottom are LCO.- AIM, GAIM,
WAIM, respectively)
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Fig. 7 Effect of process methods on the wall thickness of pipes
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Fig. 8 Effect of process methods on the uniformity of pipe wall
thickness

Fig.8 N & 1. 20 AL (1) 45 A BE JE b 1 A 22 . £
Fig.8 AJ %1, LCO,-AIM & 1 5% 4% B¥ JEL bR 44 it 22 d5 /)
WAIM & 5% A% BE JEL bR o 22 i K. 1X 3K W] LCO--
AIM & BE JE 3 5] 1 B 4, WAIM 8 BE 5 35 5
7. WAIM L2 8 REJE ) S =2 T
WAIM 7B i 72 A7 7E R K RS A4 11 3 2
Bl B 25 K, e R K RIS A B ik J 5 7 A Ik sl e
AT A O B el (0 1127 N AR a8 2 L= DA S oy
i ETAEEMN, SR EESET RN T AR E
5l DR L WAIM & B JEL 3 ) M4 220, 1 LCO,-
AIM B BE R 2L T GAIM AT WAIM 8 14 2 H

F1E LCO,-AIM 1, LCO, 73 A A% HL R Jizs v 57 Fe i i
FHAZ 2 SC-CO,, LA I F1 7 16 45 44 b 2 3% 5 X SC-
CO, 7E N #AE 1E & H 1) 3 sh (1 #F 72 & 3L, SC-CO,
By AT AN Y T BRI S0 0 A5 2 1) 55 T R T X
B )N 7, 33 T R e T R TR DX i O R AR S A
B, SC-CO,L7E 4 i S PRI A2, A I FE VY iR 30 7
T 356 00, 0 A 25 o o L 3 BE S P B N T IR AT R B
o8 7508 AR TR SR 1 K, AR 5 4 Ak 1) 1) B DA
Bl R B BB R A B 5 A 1] (0 BT UIAE R
I 55 7T R A, AT SC-CO, F iE I FR N AR E
R R S T
22 I Z2HMEHZRFEERESMHHEND
FESBARIESS K /128 6 MPaltf, i1 T s 13 %, 1
PR AR BR 56 4 70 B i (R RS . S BLCOEN G
EET S BUORE 2 S B, B AT 2 AR AR
TEER EWAEE . fEEANE R B RES
o B JEE K /N J G 387 59 M 11 5 i 5 SR Fig.9 BT
HH Fig.9 AT R, B 5 455 A v 569 07 38K, 45 1 B )
R SRR I R — 7 TH S 0 AT S R
JIRET, JE A R 20 B I, 4 4 5 455 5 B DA FH 14
SR AR FE T R SRR B I UF 5 5 — T I A
S5 . 77 B 3 KA A I A 5 B L U 5 3 B X S, G P
R ISR B BEAR . 7 T A ELHE , 5 B0E ik
TS 77 5% LCO, B BE JE 520 AN B & . HH Fig.9 ]
I A i 22 BB 5 o AR S R B I AE 0.1 mm |
N, A K.

3.0r —=— Wall thicknes 0.4
g —— Standard deviation
£ 2.8 £
E e ° {03E
[} a
£ 26} g
= <
= {022
et O
% 2.4t -_g
& {018
221 T
S
n
2.0 0.0

7 8 9 10
Melt injection pressure /MPa

Fig. 9 Effect of melt injection pressure on the wall thickness and
uniformity of pipes
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Process Impact of Wall Thickness of Liquid Carbon Dioxide-Assisted
Injection Molding Pipes
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ABSTRACT: The wall thickness distribution and its uniformity characteristics of liquid carbon dioxide-assisted
injection molding (LCO,-AIM) pipes and influence of process parameters were investigated based on experimental
means. Comparison with gas injection assisted molding (GAIM) and water injection assisted molding (WAIM)
pipes shows that the wall thickness of LCO,- AIM pipes decreases and then increases along the flow direction,
while the wall thickness of GAIM and WAIM pipes increases gradually along the flow direction, and that the wall
thickness of LCO,- AIM molded pipes is thinner and more homogeneous than that of GAIM and WAIM molded
pipes. Through the one- way experimental method, it is found that among the five process parameters: melt
temperature, injection delay time, LCO, injection pressure, melt injection pressure and mold temperature, the
injection delay time has a significant effect on the wall thickness of the LCO,-AIM pipes, and the wall thickness of
the pipes increases with the increase of the injection delay time, while the melt temperature, LCO, injection
pressure, and mold temperature have a smaller effect on the wall thickness of LCO,- AIM pipes; the process
parameters have a small effect on the wall thickness uniformity of pipes.

Keywords: liquid carbon dioxide; fluid-assisted injection molding; wall thickness; process parameters; process

method



