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An Experimental Study on Rheological Characteristics of Metal
Injection Molding by Feedstock Material

W. C. Jung, Y. M. Heo, K. H. Shin, G S. Yoon, S. H. Chang, J. W. Lee

Abstract
In recently industry, with the miniaturization and high-precision of machine part, the development of mold
manufacturing technology for mass production is accompanied by the development of new industrial field such as IT , NT
and BT. The metal injection molding(MIM) process combines the well-known thermoplastic injection and powder
metallurgy technologies to manufacture small parts for IT, NT, BT industrial. In this study, the bar type MIM mold with a
800um thickness is made for influence of feedstock material and injection parameter through an experiment.
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Fig. 1 Shape of experimental product
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Fig. 3 Drawing of MIM test mold



Table 1 Determine of factor and level

Factor Level
1 2 3
A| Injection Speed(mm/sec) 1169 | 1046 | 923
B Melt Temp(C). 170 180 190
C Mold Temp(C) 110 115 120
D Packing Pressure(Ma) 2147 | 1921 | 1695
Table 2 Orthggonal array table of Ly(3%)
Column
No.
A B C D
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
3.3 HuH{ERE
AudEs 4EAGEE AT AF AR
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of A3l
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Fig. 4 Experimental equipment and molding

Fig. 5 Shape of green part
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drh. 316LA & 2183 E A9 AIESE 1046
m/sec, FALE 190C, BFYLE 120C, B¢
192.1MPa & 3¢ Hul FEAIUE & T $ 9
o} &8 SN H|:= 3543, $¥AYE 57.78mm 2
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Table 3 Experimental result of 316LA

No Column
" | A|B{C|{D| Lmm) | SNrato
1 1 1 1 1 37.35 31,40
2 i 212 2 52.65 34.33
3 1 313 3 55.15 34.80
4 2 112 3 50,40 33.88
5 2 213 1 50.30 33.93
6 213 1 2 48.50 33.70
7 3 113 2 48.75 33,71
8 3 2|1 3 40.50 32,13
9 3 312 1 52.20 3425
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Response Table for Slgnai to Noise Ratios
Larger is better
Level AlBRE BURE 12 29449
1 3337 33.00 3242 3320
2 3384 3347 34,16 3392
3 33.52 34,25 34.15 3361
Deita 047 1.26 174 o7
Rank 4 2 1 3

Fig. 6 Main effect plot for SN ratio(316LA)
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Response Table for Signal to Noise Ratros

Larger is better
Level lE@RT BURS *1185 2y
1 33.37 33.00 33.20
2 33.84 3347 34 16 33. 92
3 33.52 34.25 34.15 3361
Delta  0.47 1.26 1.74 0.72
Rank 4 2 1 3

Fig. 7 Main effect plot for means(316LA)
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Table 4 Experimental result of FN08

Column
N U TB ] C D | Laom | SNratio
i t L1 1 [ 1] 455 | 331
2 1 2] 2] 2] 6690 | 3644
3 1 [3]3] 3] 7805 | 3780
a | 212 3] 6040 | 3559
s 2023 1] 6995 | 3685
6 |2 13|12/ 4760 333
7 313 2] 670 | 3633
8 |3 2|1 3| 4555 | 3307
o |3 {321 ] 6025 | 3556
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Main Effects Piot for SN ratios
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Response Table for Signal to Noise Ratios
Larger is better

Level AHELE FHEHEL S22 2943

1 34.99 35.01 3321 3518
2 35.29 35.46 3587 3541
3 35.79 35.60 37.00 35.49
Delta 0.80 0.59 379 031
Rank 2 3 1 4

Fig. 8 Main effect plot for SN ratio(FN08)
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Response Table for Means

Level AFEE BYURE +X2Z HYY

1 57.17 57.20 46,22  58.57
2 59.32 60.80 62,52 60.07
3 63.48 61.97 7123 6133
Delta 6.32 4,77 25.02 277
Rank 2 3 1 4

Fig. 9 Main effect plot for means 316LA
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