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Table 1 Mass percentage of mixed surfactants components
number HLB number Span-80 /% Tween-80 /%
KB - 0 0
1* 5 88.65 11.35
2# 7 74.81 25.19
3* 9 56.06 43.94
4% 11 37.40 62.60
5% 13 18.65 81.35

Note: KB represents the formulation without surfactants.
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3.1 Zf4k HMX By SEM &
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b. x5000
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Fig.1 SEM photos of ultrafine HMX under different magnifi-

cation times
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Fig.2 Viscosity curves of basic explosive ink along with shear

rate under different HLB numbers
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Table 2 Powel law model of explosive inks under different
HLB numbers

non-newtonian  correlation

number HLB number fitting degree

index coefficent
KB - 0.024 459.86 0.9817
1* 5 0.52 64.42 0.9799
2# 7 0.35 96.44 0.9856
3* 9 0.31 82.88 0.9821
4* 11 0.56 11.10 0.9800
5* 13 0.35 25.38 0.9847
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Table 3 Casson Model of explosive inks under different HLB

numbers

number HLB number )//i;;d value Eg;rfeﬁlcagr?tn fitting degree
KB - 467.08 0.39 0.9816

1* 5 280.49 0.19 0.9864

2* 7 228.22 0.12 0.9893

3* 9 179.95 0.40 0.9817

4% 11 5.38 1.49 0.9799

5% 13 0.002 1.02 0.9973
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Table 4 Tl values of explosive inks under different HLB numbers

number HLB number 7o,/Pa-s n,/Pa-s TI value
KB - 7502.63 203.75 36.82
1# 5 5502.58 143.43 38.37
2* 7 2298.78 30.04 76.53
3* 9 3497.31 149.75 23.36
4* 11 2723.95 329.88 8.26
5% 13 9909. 66 448.78 22.08
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Effect of HLB Numbers of Surfactants on the Rheological Property of HMX /Polyurethane Based Explosive Ink

XU Chuan-hao', AN Chong-wei'’, WANG Jing-yu'’, YE Bao-yun', SONG Chang-kun', JI Wei’
(1. Chemical Industry and Ecology Institute, North University of China, Taiyuan 030051, China; 2. Shanxi Engineering Technology Research Center for Ultra-
fine Powder, Taiyuan 030051, China; 3. Sichuan Co-Innovation Center for New Energetic Materials, Mianyang 621000, China)

Abstract: In order to investigate the effect of hydrophile-lipophile balance (HLB) numbers on the rheological properties of explo-
sive inks, two nonionic surfactants of Span-80 and Tween-80 were selected to obtain 5 kinds of mixed surfactants with different
HLB number by adjusting mass percentage. Whereafter, the viscosity of explosive ink with mixed surfactants was tested by means
of Brookfield (CPS) rheometer and non-Newtonian index, yield values and thixotropic index( Tl) were calculated at same time.
Results indicate that for the explosive ink without surfactant the non-ewtonian index is 0.024, yield value is 467.08 Pa and Tl val-
ue is 36.82, respectively, and the rheological properties of explosive ink will be effectively improved with the addition of surfac-
tants. With the increasing of HLB number, the apparent viscosity of explosive ink will keep up at first and then down with the
shear rate ranging from 5 s™'to 100 s™'. Meanwhile, non-Newtonian index and Tl values fluctuate while yield vales continuously
decrease. When HLB number is 11, the non-Newtonian index reaches the maximum 0.56, while the yield value attains the opti-
mum value 5.38 Pa with Tl value being the minimum 8.26, which are 23.33 times, 1.15% and 21.53% respectively compared
with those of the explosive ink without surfactants. The surfactant with whose HLB number is 11 performs best in improving rheo-
logical property of explosive ink.
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