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A study on the injection molding technology for thin wall plastic part
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Abstract: In the semiconductor industry the final products were checked for several environments before sell the products.
The burning test of memory and chip was implemented in reliability for all of parts. The memory and chip were

developed to high density memory and high performance
was needed to be thin and fine pitch socket. LGA(Land

chip, so circuit design was also high integrated and the test bed
Grid Array) IC socket with thin wall thickness was designed to

satisfy this requirement. The LGA IC socket plastic part was manufacture by injection molding process, it was needed
accuracy, stiffness and suit resin with high flowability. In this study, injection molding process analysis was executed for
2 and 4 cavities moldings with runner, gate and sprue. The warpage analysis was also implemented for further gate
removal process. Through the analyses the total deformations of the moldings were predicted within maximum 0.05mm
deformation. Finally in consideration of these results, 2 and 4 cavities molds were designed and made and tested in

injection molding process.
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(a) 2 Cavity
Fig. 2 LGA IC parts models with runners and sprue

(b) 4 Cavity

Table 1 Mechanical and thermal properties of Ultem SF2250

material
Classification Values
Young’s modulus 12680 MPa
Poisson’s ratio 0.4
Tensile strength 162 MPa
Elongation 3%
Heat distortion temperature 203C
Specific gravity 1.44
Mold shrinkage flow--xflow 0.46%--0.54%
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Table 2 Analysis conditions Fig. 337} 2o] dut A&z A 07 Al o]
Classification 2 Cavity |4 Cavity Sesto] AEALEA Y 20RE APFXRAS WA
2ol A& AT wE o] ASES AHHO
Injection+Packing+Cooling time(sec.) 5.6 5.6 stel 49 siM WP s Al
Melt temperature( ‘C 415 415 - o -
peraturet ©) 23 D& AHEMY oA
Packing pressure(Mpa) 30 30 T 22 A=A E A AL
able 30l =A% LHAIEAE A 20E B
Fixed half core temperature(C) 100 105 oJF 1 g} FAHE AE AL A7 L BoF
Moving half core temperature(C) 100 105 < WA e &§5A %L:_, FHEEE gy
& zAL o A&kt Fi =
Position(mm) 138 | 156 ] 21S U2 FASAY. Fig 4, 59 1%
Fill time Ay sxe A9E HofFal 9tk
Speed(mnvs) 500 500
Table 3 Modified analysis conditions
748 Ho - QO
AUzt 2 FAE &8 A7F wa) Classification 2 Cavity |4 Cavity
Zzx]o] 7} =3 Jj|u HHy Qx5
o [ } me LH %] o Jj non Tnjection+Packing+Cooling time(sec.) 5517 | 5.53
FojolAl Wzt 185 W] WE f-5S 9 -
W oAl A8 pastel ol fhde) o Mol empen(0) as | as
o}2]#] ¢kttt Fig. 3 (a)2 FNHIE, (b)4 78] E]el of Packing pressure(Mpa) 45 30
Els 7—11'7—11'9] %‘;ﬂgﬁﬁﬁa‘q% /‘] b2 EOI]ZI\‘—T’— 9}1‘4’ Fixed half core temperature(C) 100 105
~ ~ Moving half core temperature( C) 100 105
Time(second) 0.03 0.042
Fill time
Speed(mmnys) 900 900
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[y (| ()|
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(a) Filling analysis result for 2 cavity mold
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(b) Filing analysis result for 4 cavity mold

(b) Pressure distribution (c) Weldline position
Fig. 3 Filing analysis results

Fig. 4 Filing results of 2 cavity mold
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(a) Filing behavior
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(b) Pressure distribution (c) Weldline position
Fig. 5 Filing results of 4 cavity mold
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(a)Total deformation (b)Deformation in x direction
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(c)Deformation in y direction (d)Deformation in z direction
Fig. 6 Deformation results for 2 cavity mold
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(c)Deformation in y direction (d)Deformation in z direction
Fig. 7 Deformation results for 4 cavity mold
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Fig. 8 Photos of 2 and 4 cavity moldings
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