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Abstract : This study investigated the effect of hot runner valve gate number variation on both moldability
and quality of printer toner drum protective covers in the injection molding process. Using Moldflow,
comparative simulations were conducted using molds with two gates and one valve gate respectively,
focusing on key performance indicators including injection pressure, clamping force, mold temperature, part
deformation, and ejection time. The results showed that the reduction of the number of gates from two to
one caused a significant increase in both injection pressure and clamping force; however, these values
remained within the operational limits of the injection molding machine. Meanwhile, both ejection time and
mold temperature exhibited minimal differences. In addition, the deformation of part slightly increased but
stayed within the acceptable tolerance. Overall, the reduction the number of gate from two to one had a
limited impact on part quality and productivity, providing potential advantages in reduction mold
manufacturing and maintenance costs.
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oltt, A7|= 7IE, AlZ, =7 295 mm X 66 mm
x 1.6 mmo]il, AFEE A EE LG Chemical ARS)

Z 2] 22 H(Polypropylene, PP) Lupol TE-5007B
£ AM8-5FSit) Table 12 Lupol TE-5007B2] 7] A
AW gusty 249 el Rt

(a) Front

(b) Rear
Fig. 1 3D modeling of printer toner drum cover

Table 1 Mechanical and rheological property of
Lupol TE-5007B

Mechanical property Unit Value
Tensile modulus MPa 1340
Shear modulus MPa 481.3

Density g/em’ 0.7751
Shrinkage rate % 1.177
Poisson ratio - 0.392

MFR g/10min 20
Viscosity J/kg-C 2931
2.2 FHHIE| 2oloi2
EY =3 BT AW 4¥2 Fig 29 Zol
st Ay AA"ES ZhE S04 AyHEHH F 4
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(a) 2 valve gates

(b) 1 valve gate
Fig. 2 Hot runner layout of cover mold

Fig. 3 Valve gate shape comparison

Table 2 Hot runner and valve gate size (mm)

Section 2 gate mold | 1 gate mold
(O Hot runner z12 14
Out | F12 - I8 | 14 - 10
@ Valve gate
In 2.0 3.5

2 Autodesk AF2] Moldflow Insight 20232 ©]
ek Avlel £k L6 mmz Q5. gf
2 54 =d2l(dual domain) H 4= 79510]—OEI
% "w49 =271= 2mmo, 3ol 4
910007H§ 45kt Fig. 4= WHE Ao ]
7t 27hel FHel 4BeIA mue tehd Aolth
W7t Adel Aseh dojolge £ Fyol mE
gom Wzt Auel 44e @00l

B AT oldo] W Aa) W A
il o= ZAAsHh Table 32 A3
202 ekl Aold, & el 494

% o7 1 QH(holding pressure)S A £
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&
[e)
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Fig. 4 Injection molding analysis model for 2 valve

gate mold

Table 3 Fabricating conditions of injection molding

Conditions 2 gate mold | 1 gate mold

Injection time 2.5 sec

Melt temperature 230C

Packing pressure 16 MPa | 40 MPa
Packing time 5 sec

Coolant temperature 40C

Cooling time 15 sec
Switch over Filled volume 99%
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Fig. 5 Comparison of maximum injection pressure
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Fig. 8 Comparison of time to reach ejection

temperature
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Table 4 Comparison of the results for injection molding analysis
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Parameter Unit 2 gate mold 1 gate mold Change (%) Evaluation
Maximum injection pressure MPa 19.63 50.26 +156 Significant impact
Maximum clamping force ton 88.1 221.2 +151 Significant impact
Mold temperature T 70 0 Almost no effect
Reach to ejection temperature sec 20.25 0 Almost no effect
Maximum deformation mm 2.08 2.93 +40 Normal impact
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