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Abstract

Metal Injection Molding (MIM)} Is an advanced manufacturing process, which is
suitable for producing small and complex metal structures in large volume. The process
includes preparation of fecd stock, injection moulding 2s well as debinding and sintering.
Controfling of behaviour of malerial during sintering is important as it has effects of the
mold design as well as quality of finished parts. Obtaining optimal sintering conditions
can assist in  reducing cost but still maintain standard properties. This project aims at
studying the effects of sintering variables on properties of finished part by consideration
of sintering at various {emperature, time and atmospheres. It has been found that
reducing sintering temperature degrades mostl of the properties of finished parts except
the yield strength, which is still high. It has also found that sintering at 1300°C-1350°C
has little effect on properties of finished paris. In addition all properties are still within
standard. When comparing finished part properties obtained from 1.5 hr. sintering time o
thoze obtained from 2 hr. sintering time, most of properties show little differencs,
Sintering in vacuum resulling in larger shrinkage of workpiece than those in Argon gas.
in addition, the other properties of finished parts is also bstter except the hardness.

However, all propetties are within standard.
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AeulwilFiudrivesmsinndin 1100°C | 1320°C | 1350°C| 1350°C| 1350°C
' ih | 1h 1h 2h 4h
BPUIOLTURUAUINATVEITWIU (LLm) - 7 4.8 29 3.1
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Fumban A1aaud | Standard
fi1nasd A B ¢ Ay (HRB | deviation
| Condition
e 2 5350 50.83 54.40 52.91 1513
(1350°C)
| 3 5627 | 5497 57.22 56.15 0.921
L (1300°C)
4 54.46 52.87 5513 54.15 0.948
(1200°C)
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Tensile Test Condition 4
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a1397 4.5 #yUnaanamaniians g nlaeinnimedsuussiaiulasonisason

\\\ Properties Ultimate Tenslh Yleld Strength Percentage Elongation
\ Strength (0.2% offset) (Strain : %)
~~
Condition {MPa) {(MPa)
1 526.22 210.62 72.04
2 | 548.71 236.45 70.11
3 [ 53557 236.45 68.95
4 529.24 275.80 51.62
5 541.11 229.39 66 87
|
| 6 537.16 | 231.23 64 09
MIM 316L 520 175 50.0
I MPIF Standard 35 (min. 450) (min. 140) (min. 40.0)
Wrought Austenitic
Stainless Steels 550 - 620 210 - 290 55-60
UNS 531600 (AlSI)
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