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Injection Moulding of Polyetherimide Axi-Symmetric Elements

Young Wook Ha®, Tae Hyong Chong*, Bum Jae Lee™

l JL Abstract [1

This research covers the development of axi-symmetric plastic elements for injection molding with insert steel such as
high stiffhess Sabot. The functional requirements of Sabot are concentricity and fracture resistance about vertical and horizontal
forces. For these, an analysis of characteristics of PEI(polyetherimide) polymer is performed by standard test specimen
with accordance of ASTM test guidance. Moldflow analysis and simulation of injection molding process are carried out
in order not only to estimate of the warpage but also to predict the characteristics of residval stresses which both product
and structure of mold may have. A new vertical side injection machine and transverse mold have been constructed. Results
of the measuring concentricity and fracture test after molding of Sabot are satisfied to design specification over Cp ratio>1.33.
Finally, this technique needs more research application to others axi-symmetric elements having different radius with insert
steel and structure analysis from now on.
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Fig. 1 Schematic view of the Sabot assembly
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Fig. 3 Analysis of the DSC and TGA
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Table 1 Results of material property test

Test LNP-PEl | Ultem PEI
Tensile strength [MPa] 1795 144.5
Flexural strength  [MPa] 2446 210.8
Izod impact [MPa + mm] 7.53 54

Table 2 Results of fracture toughness test
aW [flaw)| Pg
0.618]0.307| 0.2756 | 0.445| 1.965 | 0.1355
0.618/0.307| 0.2756 | 0.445| 1.965 | 0.1108

Composites| W | B a
LNP
Ultem2300

K
441
3.606

Kal W)=
[3(a/ W) 21,99 — (a/ W)(1 — a/ W)(2.15 — 3.39a/ W)
+2.7a% [ W) /[2(1 + 2a/ WX(1 — af W)*?] o]n],

P o #%[kN], B AJHEA[mm], St= 7+4[mm],

£ AHE[mm], ai= #EZo|[mm]o|t}.
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Fig. 4 3-Dimensional modeling and distribution of thickness
for moldflow analysis
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Fig. 5 3-Dimensional modeling of gate and runner
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Table 3 Results of shrinkage deformation {mm]

Axis | TG2 TG4 MG2 MG4
| 01485~ | 013B~ | 01413~ 0.1389~
020 | 0175 0188 | 01639
g | 017~ | 00108~ | 0111~ | 01147~
0106 | 0108 | 01158 | -0.1167
, | 0aB~ [ oisu~ [ 03B~ | 01956~
0.088 0.101 | 00897 | -0.0951
o | 023~ | 0184~ | 02333~ 01956~
0088 | 0101 | -0.0897 | -0.0951
Table 4 Results of residual stress [MPa]
Layer | TG TGA MG2 MG4
#l 784 | 2997 | 3424 | 2395
" 2805 | 3169 | 3442 | 2530
3 225 | 12 | 29 | 2%
# | B4 | 3w | 6l 25.69

(a) Shrinkage deformation

(b) Residual stress

Fig. 6 Results of shrinkage and residual stress
for middle four gates (MG4)
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Fig. 7 Structure of sabot mold for injection molding
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Fig. 9 Injection molding for sabot assembly
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Table 5 Results of injection condition for sabot

Sabot Cavity l
Material PEI(LNP-PDX) Gate type Tunnel
Machine SST;.I;Jc;f(e):lcal
Conditions of injection molding
Specification Condition Remarks
GRADE PDX-E
Material |Drying temperature| 150  [TC]
Drying time 4 [he]
Nozzle 300 [C]
Injection Heater .1 335 [C]
temperature Heater .2 330 [T]
Heater .3 300 [T]
Back stroke 50 [mm]
Screw position | 35 [mm]
Screw position | 20 [mm]
Screw position | 12 [mm]
Injection velocity 1| 85  [mmysec]
Injection velocity 2| 80  [mmy/sec)
Molding |Injection velocity 3| 75  [mm/sec]
condition |Injection pressure 1{ 14  [MPa]
Injection pressure 2| 13 [MPa]
Injection pressure 3| 12.5  [MPa]

Back pressure 1 | 4 [MPa]

Back pressure 1 | 25  [MPa]

Back pressure 1 | 1.5 [MPa]

Screw velocity | 40 [rpm]

Filling time 2 [sec]

L Packing time 8 [sec]

Inje.mm Packing time 05 [sec]
time

Cooling time 40 [sec]

Cycle time 78 [sec]
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Table 6 Results of concentricity and fracture resistance test
of sabot assembly
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