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Abstract

For the first time a possibility of an application of a Hoppler viscosimeter with the pressing ball for
obtaining of the flow curves of 5-50% bipolymeric cellulose nitrates — polyvinyl nitrate (NC-PVN) solutions
based on the measurements of the stationary velocity of a ball displacement along the wall of the cylindrical
vessel has been checked experimentally. The relationships, rearranging the equations of the shear stress and
rate by means of the correlation coefficients, underlie the method. The time of the ball immersion into the
polymeric solution has been used as the main parameter, which is experimentally determined. The rheological
flow law and the rheological parameters of reprocessing of 5-50% NC-PVN solutions in EA: a flow index, a
consistency coefficient, have been established. It has been shown that 30-50% NC-PVN solutions in EA
display properties of the non-Newtonian liquid to a greater degree and they are more structural ones in
comparison with 5-20% NC-PVN solutions; the greater deviation of the flow index from 1 indicates on it. The
values of the limit shear stresses that characterize the plastic (strength) properties of the polymeric
compositions and allow to evaluate preliminary a possibility of a reprocessing of the nitrocellulose solutions,
including the solutions, which are filled to the powders using the aqueous-dispersing, the lacquer-extrusion
and the extrusion technologies, were found by the extrapolation of the rectilinear section of the flow curve to
the axis of stresses. In the course of reprocessing of NC-PVN solutions in EA according to the aqueous-
dispersing, the lacquer-extrusion and the extrusion technologies, the limits of a plasticity, corresponding to 90-
1950 Pa, 1950-2750 Pa and 2750-5600 Pa, have been established. It has been shown, that the plasticity of NC-
PVN die (50:50), filled with the octogen in the amount of 40 % by mass, increases ~1.7 times in comparison
with the die, which is not filled, and it results in descreasing of a “brittleness” of the filled NC-lacquer.

References

[1] L.I Selivanova, T.A. Eneykina, N.S. Gainutdinova, A.P. Pavlov, D.R. Ibneeva, A.I. Hatsrinov, R.F.
Gatina, and Yu.M. Mikhailov. Analysis of the predictive capability of rheological characteristics of filled
lacquer compositions based on cellulose nitrate Butlerov Communications. 2013. Vol.34. No.5. P.34-40.
ROI: jbc-02/13-34-5-34

[2] L.L Selivanova, N.S. Gainutdinova, D.R. Ibneeva. The study of the effective viscosity of the filled
solutions of cellulose nitrates. The collected reports of the 3-d All-Russian research and practical
conference of the young scientists and specialists «Materials and technologies of 21 centuryy. 2013.
P.112-117. (russian)

[3] D.R. Sirazieva, T.A. Eneikina, A.P. Pavlov et al. The energetic modifiers of the viscosity of the
nitrocellulose lacquers. The bulletin of the technological university. 2016. Vol.19. No.19. P.24-27.
(russian)

[4] D.R.Ibneeva, T.A. Eneykina, E.S. Abramovskaya, A.P. Pavlov, R.F. Gatina, and Yu.M. Mikhaylov. The
properties of nitrocellulose lacquers as objects of technological reprocessing. Butlerov Communications.
2015. Vol.44. No.12. P.182-190. DOI: 10.37952/ROI-jbc-01/15-44-12-182

[5] N.S. Gainutdinova, T.A. Eneykina, S.V. Soldatov, A.P. Pavlov, R.F. Gatina, and Yu.M. Mikhailov.
Rheological feature filled cellulose nitrate lacquer compositions. Butlerov Communications. 2015.
Vol.43. No.8. P.134-139. DOI: 10.37952/ROI-jbc-01/15-43-8-134

[6] LP. Vershinina. The study of the rheological properties of the cellulose nitrates’ solutions under the
influence of complex stressed shear flow. The proceedings of higher educational establishments. 2011.
Vol.54. Iss.4. P.115-117. (russian)

80 © Butlerov Communications. 2019. Vol.57. No.1. Kazan. The Republic of Tatarstan. Russia.



THE FLOW CURVES OF NITROCELLULOSE SOLUTIONS ON HOPPLER VISCOSIMETER 80-90

[7]

[8]

[9]
[10]

T.A. Eneykina, D.R. Sirazieva, D.B. Zinatullina, R.F. Gatina, and Yu.M. Mykhaylov. Aspects of co-
processing of high-nitrogen cellulose nitrates and their compositions with polyvinyl nitrate by extrusion.
Butlerov Communications. 2018. Vol.53. No.3. P.82-89. DOI: 10.37952/ROI-jbc-01/18-53-3-82
D.I. Fakhrutdinova, E.F. Korobkova, A.M. Korobkov et al. The evaluation of the rheological properties
of powder masses based on the diacetone alcohol. Butlerov Communications. 2016. Vol.47. No.9s. P.72-
75. DOI: 10.37952/ROI-jbc-01/16-47-9s-72
V.I. Gindich. The cellulose nitrates production. The technology and the equipment. V.I. Gindich, L.V.
Zabelin, G.N. Marchenko. Moscow: CSRISTI. 1984. 360p. (russian)
D.R. Sirazieva, T.A. Eneykina, A.P. Pavlov, E.S. Abramovskaya, R.F. Gatina, and Yu.M. Mihaylov.
Development of an rapid method for nitrocellulose mass plasticity determining. Butlerov
Communications. 2017. Vol.50. No.4. P.76-84. DOI: 10.37952/ROI-jbc-01/17-50-4-76
D.R. Sirazieva, T.A. Eneykina, D.B. Zinatullina, A.P. Pavlov, R.F. Gatina, and Yu.M. Mykhaylov. The
flow index as a universal indicator for assessing the plastic properties of polymer compositions.
Butlerov Communications. 2017. Vol.51. No.7. P.38-46. DOI: 10.37952/ROI-jbc-01/17-51-7-38
The Hoppler viscosimeter with the pressing ball KD 3.1 Survey: [The electronic resource]
http://www.ecopharm.ru/view.- An access mode: - (The date of access is 05.06.2018).
T.F. Nikulina, I.N. Vlodavets. The measurements of an effective viscosity of anomalous viscous liquids
using the viscosimeters, the operation principle of which is based on rolling and swinging of a ball
along the wall of the cylinder. The colloidal journal. 1971. Vol.31. No.3. P.424-428. (russian)
The Hoppler falling-sphere viscosimeter KF 3.2 (the service manual). Survey: [The electronic resource]
https://docplayer.ru/33746170-Viskozimetr-gepplera-s-padayushchim-sharikom-kf-3-2.html. - An
access mode: - (The date of access is 05.06.2018).
N.V. Mikhailov, P.A. Rebinder. The colloidal journal. 1955. Vol.17. No.107. (russian)
A.V. Rotova. The study of the rheological properties of liquids using the Hoppler viscosimeter. The
final qualification work of the bachelor in the field of “Ballistics and hydroaerodynamics”. Tomsk.
2017. 45p. (russian)
The study of a reproducibility of viscosity measurements using the Hoppler viscosimeter with the
pressing ball (KD 3.1 model), the report of RW. Federal center of dual technologies «Souz»; a
supervisor: Banzula Yu.B.; an executor: Shimansky V.A. et al. 2015. 10p. (russian)
V.E. Gul. The structure and the mechanical properties of polymers. V.E. Gul, V.N. Kuleznev. Moscow:
The Higher School. 1972. 320p. (russian)
Yu.M. Mikhailov, A.A. Staroverov, T.A. Eneikina et al. The hydro-, thermal, mass transfer processes of the
aqueous-dispersing technology of the spherical powders. The training aid. Kazan. 2014. 175p. (russian)

© Bymneposckue coobuenus. 2019. T.57. Nel. E-mail: journal bc@gmail.com 81




