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Table 1 Mechanical property parameters of polyurea

7 LS W/ (geem ™) PR/ MPa 3R EE/(KNem™') BRI E/ % 1 G B 2
SPUA-307 1.02 25 81 45 D65~75
SPUA-502"" 1.02 15 71 200 A85~89
SPUA-601"" 1.02 16 50 450
SPUA1220 1.02 15 71 200
SPUA-306" 1.02 24 85 400 A85~89
Polyureat® 31 Elastomer A95
Eraspray ESU630DM 1% 1. 065 Elastomer D(63+£3)
Polyureat' %] Elastomer

1.2 KME®#A

e AR B AW AR A IR B AL SN AR ROT BELA® 9 400 mm X 400 mm, 44 RN 3 mm. Bk RIRHTH
XoF A 1 i A T AT AL B DB e SRR R 2 5 O TR 45 5 B U T A B R O R EDE T WD 5
il VR 90 A T A Ok 2 TR AN BT 1 TR

2 36 [E AGM-78 Y Ji 5 SF 3 500 1) T A 0 1y A% A0 RSB e R A A 3.3 g I K 7.5 mm Y
ST R R R AN 2 R . 8% M RER 35CrMnSiA , 2 Bk B IS (4 bR E #2125 1k BE S 84
h BEPE 7,85 g/em’ P ARIEFE 1. 366 GPa, FLHSREE 1. 716 GPa, Wi 24K R 10% 1% A Hye
49,3,
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Fig. 1 Polyurea coated steel plate Fig. 2 3.3 g cubic fragments
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Fig. 3 Schematic of experimental setup
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Table 2 Configurations and results of different plates

MR RBERE WERE/  WUEMIR/  FEARR REREMRE/ R HROKRE

B A s A N .
/mm /mm (kgem™?) (mes™ 1) ’EE/% (Jem? kg™ 1) =EFE/ %
MR 3 0 23.52 367.73 0 9. 49 0
TR /e 3 29. 64 501. 99 36.5 14. 03 47.8
WA/ SR 3 6 29. 64 377.16 2.6 7.92 —16.5
Rk / B/ 5 Tk 3 343 29. 64 162,17 25.7 11. 89 25.3

015101-3



%13 I O L 55 39 %

B R R DR AR — B, SRR R JZ B A A T R R AN
T AR R A A O B A M R R IR BT B sE B R O
A BE A M S R TR S 0 LB AR R BB A R L 0 U L A R
I AR B AR T S R X A SR Y O L B PR B IR R
T AE EOULAC B VR B R IR X 25 A B AR PERE A AL . RN A Bl
RE 10 2 0 A B A B A N A 7 AT 2, 0 S R B S B R Y
JEREAR S B Bk . 4 B R ZF H AT S #O0 LE A B0, AT L P4 W SRR A L
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Fr A B AR A R S RE T FE . DRI A PR B WOSCRE T TR R Sl RiE /AR T A T ik U AR T
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Fig. 5 Typical failures of uncoated steel plates
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Fig. 6 Typical failures of polyurea coated steel plates
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Table 3 Failure patterns of 3 mm polyurea coatings
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Fig. 7 Fracture morphology of polyurea coatings
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(a) Diagram and SEM photographs of front coating fracture xv.
8¢ Circumferential fracture
Inclined . P ~
p fracture
plane
_ Junction —— —— Radial ~
fracture
Vertical
plane

(b) Square fracture (c¢) Radial fracture

N e

5.0kV 14.3mm

P8I0 g I U4k )2 it 2L KT 1 SOOI A

Fig. 8 Fracture micro-morphology of front coating

(a) Diagram and SEM photographs of back coating fracture

Bonding surface
\
\

~——— Circumferential fracture

- Radial fracture——

(b) Circumferential fracture

G

P9 5T O = SR 1 O A

Fig. 9 Fracture micro-morphology of back coating
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Penetration resistance and fracture mechanism of

high-hardness polyurea coating

ZHANG Peng'?, ZHAO Pengduo®, WANG Zhijun',
ZHANG Lei’, REN Jie’, XU Yuxin®
(1. College of Mechatronic Engineering , North University of China ,
Taiyuan 030051, Shanxi, China;
2. Nawval Research Academy, Beijing 100161, China;

3. State Key Laboratory of Explosion Science and Technology , Beijing Institute of Technology ,
Beijing 100081, China)

Abstract; In view of its differences from the conventional polyurea elastomer, we investigated the pen-
etration resistance and fracture mechanism of coatings made from high-hardness polyurea sprayed on
steel plates, using the ballistic experiment to obtain the ballistic limit of uncoated and coated steel
plates subjected to 3.3 g cubic fragments, in consideration of polyurea coatings on the front side, the
back side and on both sides in coated plates. We also analyzed the penetration resistance, fracture pat-
terns and micro-morphologies of the coatings in different coated structures. The results indicate that
the front coatings with severe fractures exhibited a high energy absorption capability, thereby impro-
ving the penetration resistance of the coated plates whereas, however, the back coatings that had been
destroyed before the steel plates exhibited a lower energy absorption capability, which was bad for rai-
sing the penetration resistance. Under the fragment impact, polyurea coatings exhibited obvious ve-
locity effects, thickness effects and micro-morphological characteristics, reflecting the differences of
energy absorption in each configuration.

Keywords: high-hardness polyurea; coated steel plate; penetration resistance; cubic fragment; coating
fracture
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