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Table 1 The mass and size data of the samples before and after aging tests
unaged aged change rate/%
aging time/d - - - -
m/g Viem™ plg-cm™ m/g Viem™ plg-cm™ Am/m AV/IV Aplp
60 10.376 6.267 1.656 10.370 6.258 1.657 -0.058 =0.144 +0.060
150 10.380 6.264 1.657 10.373 6.252 1.659 -0.067 -0.192 +0.121
260 10.398 6.279 1.656 10.389 6.266 1.658 —-0.086 -0.207 +0.121

Note: m is the mean mass. V is the mean volume. p is the mean density. Am/m is the mass change rate. AV/V is the volume change rate. Ap/p is the density change rate.
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Fig.1 The dimensional deformation change of a sample with
time
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25 R HE— 20 BRG] TR s /N o TG W i 3 0T
%, 22 DA 2% S [R]4R H 3 i B 09 5T it B FE 10 R T
PBX Zjtt .

y = 0.10*%e 22 + 0.05%e ¢ — 0.15 (1)

y = 1.26% 71¢ + 1.10%e °¢' — 2.35 (2)

R2 65 CHCBILHTIGE PBX 25 Iy 21k g B4

A, B y Ry i IR, % s x AL TE] L, d.
3.2 Nt

SR FH FL - 7 AR B 50 B X 2 18 D R TR 4 RS AR M O e
T PBX JE 25 2 AT /5 1Y 1 2= PERETT 8 1 BF 5%, 45 R WL
F 2. 3 2 B0 nT A, 2 R Y DS O R R O e
PBX 25 #E 2 %4k 60 d A1 150 d Ji i 4 ol IR 3 J3E 4 S 3
T 6.42 MPa #ll 13.69 MPa, 1 I i& 8.46% A
18.05%, 1Ml PBX WE 44 25 % 4k 90 d #1180 d J5 H fd il IR
S RE 4 I B4 T 0.78 MPa Fll 1.13 MPa, 1 g ik
6.34% M 9.19%. FILLE , &2 5 0y 2 5k g i
VN0 T R i R 8 10 PBX X 2 JR 40 R R i ) 2 PR e 1Y
ITE L B I A1 W B 17 B viviy N 71 VA 219 - 8

Table 2 Mechanical property data of PBX columns before and after aging at 65 °C

compressive mechanical performance

tensile mechanical performance

aging time/d aging time/d

o /MPa e /% E_/GPa o, /% £,/MPa E,/GPa
untreated 75.84+0.57 1.31+£0.04 11.42+0.19 untreated 12.30+0.61 0.13+0.002 10.34+0.45
60 82.26+0.76 1.44+0.02 11.58+0.49 13.08+0.50 0.14+0.008 10.22+0.14
150 89.53+2.63 1.04+0.04 11.30+0.05 180 13.43+0.46 0.14+0.007 10.58+0.48

Note: o, ¢_and E_are the compressive strength, strain and elastic modulus, o, &, and E,are the tensile strength, strain and elastic modulus.
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a. original surface image b. original surface image

(magnification)

c. surface image after aging  d. surface image after aging
(magpnification)
B3 R PBXAK I AL i 9 R W U
Fig.3 Super depth of field micrographs of casting PBX speci-

mens before and after aging

a. original surface SEM  b. original cross-sectional SEM

d. cross-sectional SEM

c. surface SEM after aging

after aging
B4 Beil PBXIF 2 LR G B9 3% W AT T SEM
Fig. 4 Surface and cross-sectional SEM images of casting

PBX specimens before and after aging
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(2-vinyl-1,3-dioxane-5,5-diyl)dimethanol 3,9-divinyl-2,4,8,10-tetraoxaspiro[5.5]undecane
B5 miRy 105745

Fig.5 Molecular structures of prepolymer I and II.
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Fig.6 In-situ infrared spectra of acrolein-pentaerythritol res-

ins during 70 °C aging process
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The Aging Performance of Acrolein Pentaerythritol Resins-based Casting PBX

GONG Zheng, XIAO Qian, WANG Lin, ZHU Rong-hai, SUl He-liang, WEI Cheng-sha
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: To evaluate the aging performance of acrolein-pentaerythritol resins (123 resins)-RDX based casting polymer bonded
explosive (PBX), accelerated aging tests were performed according to MIL-STD-1751. The microstructure and aging mechanism
of casting PBX during aging were investigated by in-situ Infrared Spectroscopy (IR), 3D-Super Depth of Field Digital Microscope
and Scanning Electron Microscope (SEM). After aging 260 days at 65 °C, the mass and size change rates of the casting PBX col-
umns are both within 0.25%, which is better than the standards (<1%) of U.S. military standard MIL-STD-1751. The results indi-
cate that PBX columns are stabilization at an acceptable level after aging tests. In addition, no obvious variations on both surface
and corss-sectional morphology are observed, except for color changes. The interface between RDX particles and the binder is
still well bonded, and the cross section is mainly transgranular fracture. The mechanical properties including both compressive
strength and tensile strength of 123 resins-based casting PBX increases obviously with the increase of aging time. After aging 60
and 150 days at 65 °C, the compressive strengths increase by 6.42 MPa and 13.69 MPa with the increasement of 8.46% and
18.05%, respectively. After aging 90 and 180 days at 65 °C, the tensile strengths increase by 0.78 MPa and 1.13 MPa with the
increasement of 6.34% and 9.19%, respectively. The mechanism of the mechanical properties’ increase was studied by in-situ
IR method and the post-casting behavior during aging process was considered as the main reason.

Key words: acrolein pentaerythritol resins-based casting PBX; mechanical properties; weight loss; microstructure; aging mecha-
nism
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