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Abstract: T he rheological characteristics of feedstock for AIN powder injection molding were invest+
gated. The AIN powder as a raw material was synthesized by self propagating high-temperature syn-
thesis (SHS and the polymerwax binder consist of paraffin wax (PW , polypropylene ( PP and ste-
aric acid (SA . By using capillary rheometer, rheological parameters of the feedstock were deter
mined. The nornewton index and viscous flow activation energy were calculated by means of regres-
sion analysis on the computer. The results showed that all feedstock was pseudoplastic fluid for their
viscosity decreased with increased temperature and shear speed. Of all feedstock, the comprehensive

rheological characteristic of feedstock with PP (35%, mass fraction , PW (60% , mass fraction and
SA (5% ,mass fraction was best. Its viscosity, nomrnewton index and viscous flow activation energy

were 277.93Pa s, 0. 5074 and 24.94k] mol ' under the condition of temperature 160  and shear
speed 526.02s™ .
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Table 1 Properties of starting AIN powder
1.1 Mass fraction/ % Particle-size distribution/ m  Surface area/
AIN N 0 C X0 Xs0 Xoo (m2 g1
2
33.20 0.98 0.07 1. 055 3.069 6. 814 4.26
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Fig. 1 Particle size distribution (a and morphology (b of AIN powder
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AIN 5%Y:03, 1% ( Table 2 Formulation of feedstock
N Volume fraction Mass fraction of binder/ %
2 2 o
of AIN/ % PW PP SA
,  ALOs 6h, T 50 35 3
AIN+ Y205 2 , 2 62 57 38 5
Kid 60 30 10
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1h
’ 2.1
Instron3211
3 150,
- 150, 160, 170 160, 170
10~ 107 s~
3 (Pa s
Table 3 Viscosity of feedstock under different shearing speeds (Pa s
Sheer speed/ s~ 1
No Temperature/
11. 30 26.79 66. 58 192.70 526.02 1619. 41
150 2435.97 1541. 09 800. 85 526. 63 330. 25 165. 69
1# 160 1717. 90 1151. 55 594.12 365. 96 277.93 145.51
170 1413. 49 920. 44 568. 35 357.04 245.24 111.52
150 1568. 16 1284. 24 1007. 53 615. 89 349. 87 182. 68
2# 160 1370. 23 1027. 40 775.02 504. 31 287.74 148.70
170 1065. 74 834.760 697. 52 450.76 276. 11 140. 01
150 1598. 61 1444.77 1033. 36 615. 89 366. 22 196. 37
3* 160 1428. 99 1220. 03 930. 02 580. 19 326.98 162. 09
170 1217. 99 1059. 50 826. 69 526. 63 297.55 155.51
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Fig.2 Relationship between feedstock viscosity and shearing speed (a 1#; (b 2%; (¢ 3*
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Table 4 n value of feedstock at different temperatures

Temperatur e/ 1# 2# 3#
soof .,
150 0. 4698 0. 5620 0. 5626 5851 —e— 2¢
L]
160 0.5074 0. 5564 0.5571 ssof 3
¢ 5.5t
170 0.5104 0.5910 0. 5785 87
~ 5.70F
F 5.65¢
2. 3 560 B
5.55F
? 5'50 C L L 1 1
0.00226 0.00230 0.00234
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Table 5 E value of feedstock under
526 02s In /T ( 3, In shearing speed 526.02s"
/T ) s E 0, 1* 2* 3*
E 0 5 E/(k] mol -1 24.94 19.95 16. 63
P P . 0.276 1. 185 3.254
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