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Fig. 1 Process schematic diagram for preparing PBX samples
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Table1 Detailed information of the chemical reagents used for fabricating PBX samples

Reagent Chemical formula Purity grade Density/(g-cm™) Source
HMX C,HNgO, Technically reagent 191 Gansu Yinguang Chemical Industry Group Co., Ltd.
DMSO C,H,0S Analytically reagent 1.10 Chengdu Chron Chemicals Co., Ltd.

EA C,H:0, Analytically reagent 0.90 Chengdu Chron Chemicals Co., Ltd.

PE CiHane ("2 5)  Analytically reagent 0.77 Chengdu Chron Chemicals Co., Ltd.

BR (C,He)n Technically reagent 0.91 Shandong Yousuo Chemical Technology Co., Ltd.

1(c)
D PBX 4 mm/s
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Table 2 Codes, corresponding parameters and microstructural characteristics of the six PBX samples
Sample Compaction rate/(mm-s™) Porosity/% Temperature/ Granular composition d,/um
X0000 4 15 25 Unimodal 25.57
X1000 40 15 25 Unimodal 50.59
X0100 4 10 25 Unimodal 17.16
X0010 4 15 60 Unimodal 51.22
X0001 4 15 25 Bimodal 7.76
X0011 4 15 60 Bimodal 14.79
1.2
PBX SEM CT
SEM PBX Quanta FEG
SEM 10 kV HMX PBX
0.0003s™ PBX
CT PBX HMX CT
X 60 kV 83mA CT 180°
1800 3(a) 3(b) 3(c)
980x980%980 3(d) 1.02 ym
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Fig. 4 Micro-morphological characterizations of the HMX crystals and the PBX molding powders for pressing process

(a) X0000 (b) X1000 (c) X0100 (d) X0010
5 PBX HMX
Fig. 5 Crystal morphology of the PBX pressed with different process parameters
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Table 3 Fitted parameters of the constitutive model for the six PBX samples
Sample m n u % k, k, w
X0000 -1.76 -1.15 6.62 0.90 1.28 24.63 0.30
X1000 -1.67 -1.09 14.32 0.91 0.77 21.07 0.24
X0100 -0.84 -0.58 0.91 1.54 0.98 29.95 0.61
X0010 -0.61 0.54 2.49 1.68 0.77 31.74 0.29
X0001 -2.80 -1.80 19.80 0.76 0.79 19.40 0.22
X0011 -3.09 -1.49 15.13 0.51 0.80 18.98 0.32
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Fig. 14 Mechanical responses of the PBX samples under different strain rates (solid line: experiment; dashed line: fitting.)

24

15

SEM

[65, 68-69]

HMX

HMX

X0000

0.0003s™ 6 PBX
15(a) X0000 HMX
1671 HMX
HMX BR
BR
15(a) HMX BR
15(b) X1000 PBX
15(a)
X1000
X1000
11(a) X1000 / X0000
X0100 15(c)
SEM
X0100
X0100 11(a) X0100
X0100

050106-14



40 PBX 5
15 0.0003s™ 6 PBX SEM
Fig. 15 SEM images on cross-sections of the six PBX samples subjected to a loading with strain rate of 0.0003 s
BR HMX
X0010 HMX BR 15(d) X0010
HMX
X0010
15(d) HMX
[70]
X0001
15(a)
X0001
X0010 X0011
X0011
PBX
HMX

050106-15



40 PBX 5

PBX

[11

[2]

[31

[4]

[5]

[6]

7]

HMX BR
PBX
6 PBX
cT SEM PBX
1) HMX PBX
PBX
- - PBX
) PBX -
ZWT
PBX

10 10°s™ PBX

(3) PBX 3
PBX
PBX PBX
PBX

KANG G, NING Y J, CHEN P W. Meso-scale failure simulation of polymer bonded explosive with initial defects by the
numerical manifold method [J]. Computational Materials Science, 2020, 173: 109425.

, , . [J1. , 2024, 43(8): 86-92.
ZENG S, YOU G Q, WEN T, et al. Review of experimental research on PBX pressing process [J]. Ordnance Industry
Automation, 2024, 43(8): 86-92.
MANNER V W, YEAGER J D, PATTERSON B M, et al. In situ imaging during compression of plastic bonded explosives for
damage modeling [J]. Materials, 2017, 10(6): 638.

, , . (PBX) [ci 6

, 2014: 111-114.
JIA H X, ZHANG R Q, YAN H, et al. A brief analysis of the preparation process of polymer bonded explosives (PBX) [C]//
Proceedings of the 6th Academic Seminar on Energetic Materials and Insensitive Munitions Technology. Chengdu, 2014: 111-114.

’ ’ . PBX [91. , 2021, 50(2): 41-44, 49.
X1 P, SUN P P, ZHENG Y F, et al. Mechanical behaviors of typical casting-PBX explosives under quasi-static compression [J].
Explosive Materials, 2021, 50(2): 41-44, 49.

[D]. : , 2024,
LI S H. Research on preparation and compression deformation behavior of casting type high-filled composite [D]. Beijing:
Beijing University of Chemical Technology, 2024.
HMX PBX [D]. : , 2016.

050106-16


https://doi.org/10.1016/j.commatsci.2019.109425
https://doi.org/10.7690/bgzdh.2024.08.018
https://doi.org/10.7690/bgzdh.2024.08.018
https://doi.org/10.7690/bgzdh.2024.08.018
https://doi.org/10.3390/ma10060638
https://doi.org/10.3969/j.issn.1001-8352.2021.02.008
https://doi.org/10.3969/j.issn.1001-8352.2021.02.008

40 PBX 5

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

JIN H B. The influence of the particle size and the gradation of the base explosive on the HMX based PBX [D]. Taiyuan: North
University of China, 2016.

, , , .PBX 3D [J1. , 2018, 26(2): 140-145.

FANG J, HU Q, LIU Y, et al. 3D printing injection theory and simulation analysis of PBX explosive [J]. Journal of Unmanned
Undersea Systems, 2018, 26(2): 140-145.

GUO C, CUI H, REN H, et al. Experimental investigation of quasi-static compressive properties of polymer-bonded explosives
(PBX) based on UV-curing 3D printing [J]. Propellants, Explosives, Pyrotechnics, 2024, 49(12): e202400090.

BURNSIDE N J, SON S F, ASAY B W, et al. Particle characterization of pressed granular HMX [J]. AIP Conference
Proceedings, 1998, 429(1): 571-574.

, , , oo PBX [J1. , 2022, 43(8): 1772-1778.

YAO K G, WANG S J, FAN X, et al. Reaction evolution behaviors of pressed plastic-bonded explosive (PBX) under different
mechanical confinement conditions [J]. Acta Armamentarii, 2022, 43(8): 1772-1778.

.RDX PBX [D]. : ,2024.

TIAN J N. Study on the influence law of mechanical properties and moldlng quality of RDX-based pressed PBX [D]. Shenyang:
Shenyang Ligong University, 2024.

, , . PBX [91. , 2012, 33(1): 125-129.

GUO H, LUO J R, XIE C Y. Review on mesoscopic damage characteristics and characterization methods of PBX [J]. Journal of
Sichuan Ordnance, 2012, 33(1): 125-129.

HANDLEY C A, LAMBOURN B D, WHITWORTH N J, et al. Understanding the shock and detonation response of high
explosives at the continuum and meso scales [J]. Applied Physics Reviews, 2018, 5(1): 011303.

ZHANG W B, HUANG H, TIAN Y, et al. Characterization of RDX-based thermosetting plastic-bonded explosive by cone-
beam microfocus computed tomography [J]. Journal of Energetic Materials, 2012, 30(3): 196-208.

, , . [ , 2024, 35(1): 160-180.
SUNH T, ZHAN M, FAN X G, et al. Research progresses and prospects of compression molding of high-performance PBX [J].
China Mechanical Engineering, 2024, 35(1): 160-180.

. [D]. : , 2018.

WANG J C. Study on the micromechanical methods to predict the mechanical property of polymer bonded explosives [D].
Mianyang: China Academy of Engineering Physics, 2018.
, ; .o [cu 2
, 2013: 328-329.
TU X Z, WEI X W, WANG P, et al. Analysis of the effect of molding density on the tensile mechanical properties of polymer
bonded explosives [C]//The 2nd National Conference on Hazardous Materials and Safety Emergency Technology. Chengdu:
Institute of Chemical Materials, China Academy of Engineering Physics, 2013: 328-329.

, , , PBX - [J1. , 2020, 28(10): 975-983.
YANG K, WU Y Q, JIN P G, et al. Damage-ignition simulation for typical pressed and casted PBX under crack-extruded
loading [J]. Chinese Journal of Energetic Materials, 2020, 28(10): 975-983.

SPRINGER H K, TARVER C M, BASTEA S. Effects of high shock pressures and pore morphology on hot spot mechanisms in
HMX [J]. AIP Conference Proceedings, 2017, 1793(1): 080002.

, , . [91. , 2022, 22(2): 455-462.

ZHU M, SHAO Z Q, HUANG H, et al. Review on failure mechanism and life evaluation of polymer bonded explosive [J].
Science Technology and Engineering, 2022, 22(2): 455-462.

, , , [J1. , 2021, 40(1): 84-87, 96.

YUE X Y, ZHANG H S, HUANG H X, et al. Study on influence of explosive pressing technique parameter on quality of press-
forming grain [J]. Ordnance Industry Automation, 2021, 40(1): 84-87, 96.

; , ,oo [3]. , 2005, 26(1):
126-128.

LIUY C, WANG Z S, LYU C L, et al. Influence of particle size and gradation of RDX on the shock sensitivity of a polymer
bonded explosive [J]. Acta Armamentarii, 2005, 26(1): 126-128.
; ) . [M]. : , 2020.

050106-17


https://doi.org/10.11993/j.issn.2096-3920.2018.02.007
https://doi.org/10.11993/j.issn.2096-3920.2018.02.007
https://doi.org/10.11993/j.issn.2096-3920.2018.02.007
https://doi.org/10.1002/prep.202400090
https://doi.org/10.1063/1.55665
https://doi.org/10.1063/1.55665
https://doi.org/10.12382/bgxb.2021.0445
https://doi.org/10.12382/bgxb.2021.0445
https://doi.org/10.3969/j.issn.1006-0707.2012.01.041
https://doi.org/10.3969/j.issn.1006-0707.2012.01.041
https://doi.org/10.3969/j.issn.1006-0707.2012.01.041
https://doi.org/10.1063/1.5005997
https://doi.org/10.1080/07370652.2011.552899
https://doi.org/10.3969/j.issn.1004-132X.2024.01.016
https://doi.org/10.3969/j.issn.1004-132X.2024.01.016
https://doi.org/10.11943/CJEM2020170
https://doi.org/10.11943/CJEM2020170
https://doi.org/10.1063/1.4971608
https://doi.org/10.3969/j.issn.1671-1815.2022.02.003
https://doi.org/10.3969/j.issn.1671-1815.2022.02.003
https://doi.org/10.7690/bgzdh.2021.01.019
https://doi.org/10.7690/bgzdh.2021.01.019
https://doi.org/10.3321/j.issn:1000-1093.2005.01.028
https://doi.org/10.3321/j.issn:1000-1093.2005.01.028

40 PBX 5

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

YAN Q L, NIE F D, YANG Z J. Polymer bonded explosives and their properties [M]. Beijing: National Defense Industry Press,
2020.
SKIDMORE C B, PHILLIPS D S, HOWE P M, et al. The evolution of microstructural changes in pressed HMX explosives [C]//
Proceedings of the 11th International Detonation Symposium. Snowmass, Colorado, 1998: 556-564.
OLINGER B. Compacting plastic-bonded explosive molding powders to dense solids: LA-14173 [R]. Los Alamos: Los Alamos
National Laboratory, 2005.
THOMPSON D G, OLINGER B, DELUCA R. The effect of pressing parameters on the mechanical properties of plastic bonded
explosives [J]. Propellants, Explosives, Pyrotechnics, 2005, 30(6): 391-396.
YEAGER J D, LUO S N, JENSEN B J, et al. High-speed synchrotron X-ray phase contrast imaging for analysis of low-Z
composite microstructure [J]. Composites Part A: Applied Science and Manufacturing, 2012, 43(6): 885-892.
YEAGER J D, KUETTNER L A, DUQUE A L, et al. Microcomputed X-ray tomographic imaging and image processing for
microstructural characterization of explosives [J]. Materials, 2020, 13(20): 4517.

, , , . HMX [91. , 2008, 16(2): 188-190.
LIANG H Q, ZHOU X H, TANG C L, et al. Microstructural evolution of HMX during pressing [J]. Chinese Journal of
Energetic Materials, 2008, 16(2): 188-190.

, , . PBX 1. , 2010, 33(1): 27-30.
LIANG H Q, YONG L, TANG C L, et al. Crack and damage of PBX during pressing [J]. Chinese Journal of Explosives &
Propellants, 2010, 33(1): 27-30.

, , . PBX [J1. , 2011, 34(1): 21-23.
PANG HY, LI M, WEN M P, et al. Effects of compaction temperature on pressing of PBX [J]. Ordnance Material Science and
Engineering, 2011, 34(1): 21-23.

, , . PBX [J1. , 2022(6): 56-59.
ZHOU Z B, GAOJ X, LIU Y L, etal. Effect of molding temperature on mechanical properties and failure modes of PBX grain [J].
Initiators & Pyrotechnics, 2022(6): 56-59.

, , . PBX [J]. , 2025, 54(2): 63-68.
HE H L, ZHANG Y J, JIN Z M, et al. Influence of pressing parameters on the molding quality of PBX simulated materials [J].
Plastics, 2025, 54(2): 63-68.

. HMX PBX [D]. : , 2012.
LIU J H. Research on crystal damage of high-quality HMX in pressing PBX [D]. Mianyang: China Academy of Engineering
Physics, 2012.

, , , . HMX [J1. , 2024, 32(10): 1091-1098.
LIU J H, ZENG C C, ZHENG S J, et al. Effect of particle size on interface enhancement of HMX-based polymer bonded
explosives [J]. Chinese Journal of Energetic Materials, 2024, 32(10): 1091-1098.

, , .. TATB  PBX [ , 2017, 25(8): 661-666.
WEN M P, TANG W, DONG P, et al. Effect of binder content on residual stress of thermally compacted TATB based PBX [J].
Chinese Journal of Energetic Materials, 2017, 25(8): 661-666.

, , , . HMX PBX [91. , 2019(3): 58-60.
ZHAN C H, QU Y Y, WANG J, et al. Effect of HMX particle characteristics on PBX explosive coating and molding [J].
Initiators & Pyrotechnics, 2019(3): 58-60.

, . HMX [91. , 2000, 10(3): 71-74.
CHAI T, ZHANG J L. Effects of particle size and gradation of HMX on the shock sensitivity and the output of explosive
compositions based on HMX [J]. China Safety Science Journal, 2000, 10(3): 71-74.
, ) [91. , 2002, 25(4): 71-72.

CHAI T, ZHANG J L. Effect of particle gradation of HMX on the compressibility of a typical booster explosive [J]. Chinese
Journal of Explosives & Propellants, 2002, 25(4): 71-72.

, , .. HMX PBX [J]. , 2016(1): 45-48.
JINHB, XUW Z, YAN X F, et al. The influence of particle graduation on the property of cast HMX-based PBX [J]. Initiators &
Pyrotechnics, 2016(1): 45-48.

, , , o X CT PBX [J1. , 2022, 30(9): 959-965.

050106-18


https://doi.org/10.1002/prep.200500030
https://doi.org/10.1016/j.compositesa.2012.01.013
https://doi.org/10.3390/ma13204517
https://doi.org/10.3969/j.issn.1006-9941.2008.02.018
https://doi.org/10.3969/j.issn.1006-9941.2008.02.018
https://doi.org/10.3969/j.issn.1006-9941.2008.02.018
https://doi.org/10.3969/j.issn.1007-7812.2010.01.007
https://doi.org/10.3969/j.issn.1007-7812.2010.01.007
https://doi.org/10.3969/j.issn.1007-7812.2010.01.007
https://doi.org/10.3969/j.issn.1004-244X.2011.01.006
https://doi.org/10.3969/j.issn.1004-244X.2011.01.006
https://doi.org/10.3969/j.issn.1004-244X.2011.01.006
https://doi.org/10.3969/j.issn.1003-1480.2022.06.012
https://doi.org/10.3969/j.issn.1003-1480.2022.06.012
https://doi.org/10.11943/CJEM2024013
https://doi.org/10.11943/CJEM2024013
https://doi.org/10.11943/j.issn.1006-9941.2017.08.008
https://doi.org/10.11943/j.issn.1006-9941.2017.08.008
https://doi.org/10.3969/j.issn.1003-1480.2019.03.015
https://doi.org/10.3969/j.issn.1003-1480.2019.03.015
https://doi.org/10.3969/j.issn.1003-3033.2000.03.015
https://doi.org/10.3969/j.issn.1003-3033.2000.03.015
https://doi.org/10.3969/j.issn.1007-7812.2002.04.027
https://doi.org/10.3969/j.issn.1007-7812.2002.04.027
https://doi.org/10.3969/j.issn.1007-7812.2002.04.027
https://doi.org/10.3969/j.issn.1003-1480.2016.01.012
https://doi.org/10.3969/j.issn.1003-1480.2016.01.012
https://doi.org/10.3969/j.issn.1003-1480.2016.01.012
https://doi.org/10.11943/CJEM2021247

40 PBX 5

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[571

[58]

[59]

[60]

[61]

YANG C F, TIAN Y, ZHANG W B, et al. Thermal shock damage characteristics of polymer bonded explosive based on X-ray
micro-computed tomography [J]. Chinese Journal of Energetic Materials, 2022, 30(9): 959-965.

, , , o PBX [J1. , 2025(3): 33-40.
ZHAO D, QU K P, HU X Y, et al. Study on the effect of density on dynamic compression mechanical behavior and ignition
characteristics of aluminized PBX explosive [J]. Initiators & Pyrotechnics, 2025(3): 33-40.

, , , .SHPB PBX [J]. , 2019, 27(10): 824-829.

LI JL, WANG S, FU H, et al. Investigation into the influences of SHPB loading ways on the mechanical response of PBX [J]
Chinese Journal of Energetic Materials, 2019, 27(10): 824-829.

, , - PBX [1. , 2024, 32(4):
397-407.

LI SH, WANG K J, NIU Y L, et al. Quasi-static compression mechanical behavior and constitutive model calibration of casting
PBX substitute materials [J]. Chinese Journal of Energetic Materials, 2024, 32(4): 397-407.

DUAN H Z, WU Y Q, YANG K, et al. Numerical simulation of drop weight impact sensitivity evaluation criteria for pressed
PBXs [J]. Defence Technology, 2023, 19: 76-90.

CHEN W N, SONG B. Split Hopkinson (Kolsky) bar: design, testing and applications [M]. New York: Springer, 2011.

, , , .3 CL-20/ PBX [ , 2020(4): 26-29.

REN X X, ZHAO S X, FANG W, et al. Study on friction properties of three CL-20/binder PBX system [J]. Initiators &
Pyrotechnics, 2020(4): 26-29.

ELBAN W L, CHIARITO M A. Quasi-static compaction study of coarse HMX explosive [J]. Powder Technology, 1986,
46(2/3): 181-193.

LV L L, ZHANG W B, PAN X D, et al. PBX micro defect characterization by using deep learning and image processing of
micro CT images [J]. Energetic Materials Frontiers, 2025, 6(2): 177-188.

, , , .PBX CT [J1. , 2018, 26(10): 888-895.

XU P P, CHEN H, XIE S J, et al. Damage evolution behavior of PBX substitute material using in-situ CT [J]. Chinese Journal
of Energetic Materials, 2018, 26(10): 888-895.

.PBX [D]. : , 2012.

LI J L. Study on PBX’s mechanical behavior and damage feature [D]. Changsha: National University of Defense Technology,
2012.

, , . [J]- , 2005, 13(2): 79-83.

LI M, ZHANG J, LI J M, et al. Experimental investigation to the damage localization of PBX mechanical failure at mesoscale [J].
Energetic Materials, 2005, 13(2): 79-83.
KLISINSKI M, MROZ Z. Description of inelastic deformation and degradation of concrete [J]. International Journal of Solids
and Structures, 1988, 24(4): 391-416.
SARIKAYA A, ERKMEN R E. A plastic-damage model for concrete under compression [J]. International Journal of
Mechanical Sciences, 2019, 150: 584-593.
NIU Z P, LU S H. Prediction of compressibility and mechanical properties of porous structures based on Gibson-Ashby model [J].
International Core Journal of Engineering, 2023, 9(8): 42-47.

[D]. : , 2023.
XU Y J. Study on mechanism of force chain transfer and meso-deformation evolution of asphalt mixture under different load
conditions [D]. Harbin: Harbin Institute of Technology, 2023.
TANG M F, PANG H Y, LAN L G, et al. Constitutive behavior of RDX-based PBX with loading-history and loading-rate
effects [J]. Chinese Journal of Energetic Materials, 2016, 24(9): 832-837.

, , .. 1. , 2022, 43(5): 172-177, 184.
DENG Y X, LU X X, LI L, et al. Effect of grain size on dynamic response of micron aluminum powder [J]. Journal of Ordnance
Equipment Engineering, 2022, 43(5): 172-177, 184.

YAVARI A, MARSDEN J E, ORTIZ M. On spatial and material covariant balance laws in elasticity [J]. Journal of
Mathematical Physics, 2006, 47(4): 042903.

; ) . [M]. : , 1992

WANG L L, YUT X, LI'Y C. Progress in impact dynamics [M]. Hefei: University of Science and Technology of China Press,

050106-19


https://doi.org/10.11943/CJEM2021247
https://doi.org/10.3969/j.issn.1003-1480.2025.03.006
https://doi.org/10.3969/j.issn.1003-1480.2025.03.006
https://doi.org/10.11943/CJEM2019154
https://doi.org/10.11943/CJEM2019154
https://doi.org/10.11943/CJEM2023209
https://doi.org/10.11943/CJEM2023209
https://doi.org/10.1016/j.dt.2022.01.013
https://doi.org/10.3969/j.issn.1003-1480.2020.04.008
https://doi.org/10.3969/j.issn.1003-1480.2020.04.008
https://doi.org/10.3969/j.issn.1003-1480.2020.04.008
https://doi.org/10.1016/0032-5910(86)80025-0
https://doi.org/10.1016/j.enmf.2025.02.002
https://doi.org/10.11943/CJEM2018109
https://doi.org/10.11943/CJEM2018109
https://doi.org/10.11943/CJEM2018109
https://doi.org/10.3969/j.issn.1006-9941.2005.02.003
https://doi.org/10.3969/j.issn.1006-9941.2005.02.003
https://doi.org/10.1016/0020-7683(88)90070-4
https://doi.org/10.1016/0020-7683(88)90070-4
https://doi.org/10.1016/j.ijmecsci.2018.10.042
https://doi.org/10.1016/j.ijmecsci.2018.10.042
https://doi.org/10.6919/ICJE.202308_9(8).0008
https://doi.org/10.11943/j.issn.1006-9941.2016.09.002
https://doi.org/10.11809/bqzbgcxb2022.05.028
https://doi.org/10.11809/bqzbgcxb2022.05.028
https://doi.org/10.11809/bqzbgcxb2022.05.028
https://doi.org/10.1063/1.2190827
https://doi.org/10.1063/1.2190827

40 PBX 5

1992.

[62] .PBX [D]. : , 2001.
LUO J R. Study on damage, fracture and constitutive relation of PBX [D]. Mianyang: China Academy of Engineering Physics,
2001.

[63] LEMAITRE J. A course on damage mechanics [M]. 2nd ed. Berlin, Heidelberg: Springer, 1996.

[64] .PBX [D]. : , 2009.
JING S M. Study on effective mechanical properties and constitutive relations of PBX [D]. Mianyang: China Academy of
Engineering Physics, 2009.

[65] LI S W, BIAN Y L, CAI Y, et al. Structure, mechanical properties, and finite-element modeling of an Al particle/resin
composite [J]. Composites Science and Technology, 2025, 261: 111043.

[66] LIUZY,BIANY L, CAlY, et al. High-speed penetration of ultra-high molecular weight polyethylene plates: experiments and
modeling [J]. European Journal of Mechanics—A/Solids, 2026, 115: 105783.

[671 YUAN JC, WANG Z K, SHANG Y L, et al. Compression behavior of a resin/alumina interpenetrating phase composite [J].
International Journal of Mechanical Sciences, 2025, 297/298: 110347.

[68] LAI G D, SANG L P, BIAN Y L, et al. Interfacial debonding and cracking in a solid propellant composite under uniaxial
tension: an in situ synchrotron X-ray tomography study [J]. Composites Science and Technology, 2024, 256: 110743.

[69] LAI G D, NIU H, LI K, et al. Deformation and damage of an AI/PTFE composite under uniaxial compression: an in situ
synchrotron X-ray tomography study [J]. Materials Today Communications, 2025, 47: 112790.

[70] HUGHES G M, SMITH G, CROCKER A G, et al. An examination of the linkage of cleavage cracks at grain boundaries [J].
Materials Science and Technology, 2005, 21(11): 1268-1274.

Influence of Pressing Technique Parameters on Microstructures and Mechanical
Properties of Polymer Bonded Energetic Materials

CHEN Liangzhu, HUA Junyi, CAIl Yang
The Peac Institute of Multiscale Sciences, Chengdu 610031, Sichuan, China

Abstract: Powder compaction is the most widely used technology to fabricate polymer bonded explosives
(PBX), and its parameters significantly influence the structures and mechanical properties of the final
products. By conducting characterizations and experiments, this work performs a systematical study on the
effects of compaction parameters. Cylindrical PBX samples are prepared with distinct fabrication
parameters, including pressing rate, porosity factor, temperature and granular composition. Their initial
micro-structures are obtained by scanning electron microscopy (SEM) and computer tomography (CT). The
samples are tested with uniaxial compression experiments under strain rates varying from 0.0003 s™ to
7000 s™ to obtain the stress-strain responses. A rate-dependent nonlinear constitutive response model is
established based on ZWT constitutive model, describing the mechanical response of the PBX samples. The
recycled samples subjected to quasi-static compression are examined via SEM, and the deformation/damage
mechanisms are revealed (intra-granular/inter-granular fractures and interfacial debonding). This work
reveals the relations between the preparation parameters, material micro-structures and compressive
properties. It provides abundant data of micro-structural characteristics and mechanical properties and
proposes an efficient non-linear constitutive model for the PBX. The investigation is valuable for fabrication
optimization and mechanical performance assessment of PBX.

Keywords: polymer bonded explosives compressive mechanical properties preparation parameters
computed tomography deformation/damage mechanisms ZWT constitutive model
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