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Fig.1  SEM in-situ tensile testing system
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Fig. 2 Dimensional drawing of test-specimen(unit; mm)
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Fig.3 Micro adhesive interface specimen
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Fig. 4 Tensile fixture with the specimen
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Fig.5 Stretching stress-strain curve of specimen

MBS o] LA LR R g -5 AR il 2 R 0o b
DU BB . FESE — B B (BRI KB ) , B b
A (VLR R FRRLAS ) 0% A2 4k 3] 5% , i 77 {8 Rl 25 T2
4 3 TR G K F) 0.2 MPa, 33X — i B R 7 i AE 3
A LA ARAL R TE SR Z B B (REREN) N
AW 5% A5 1k B 25%, i 73 H 0. 2 MPa #f K %
0.72 MPa b JEA B2 M A Ak RER B — B B/, A8
PRS- 5% s 7R 55 = B BE (AR R PEBY) , B A8 25% 721k
# 29% , N J3 B 0. 72 MPa %18 I J+ %] & K {A
0.79 MPa, LB} 4R S AR LR 1, 1 ) A8 A5 Ry D218 5 7E
S VU B B (REIR B ), RiAR By 29 % AR fk B 35% |, Fifi #5 N
AR BTN, B 1N E] 0.6 MPa, Ji - A5 il £k 3 B
B AR AR R AE . T R ) R AR SR B 29% A A
B 3 ) de R BT PR B, WO (U A 3 7 B 2R A
3.2 MEREEMBIRIESH

YRk 2 B ng AR 43 iR B 0 .5% (10% . 15% |
20% .25% .29% F1 35% B, i 434 B 5% 50 £5 K 5
) LB IR R G s 6 B o

L

www. energetic-materials. org. cn



H T SEM U ) HTPB HEJE 5 /468 J2 K 422 53 1 R ok 7 A

a. 0 b. 5%

c. 10% d. 15%

e. 20%
B 6 R AN R AR T A0 LA 3R 1B

h. 35%

8- 30%

Fig.6 Micro damage images of adhesive specimen under different strain
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Fig.7 Curves of dehumidification size changing with strain
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Fig.8 Micro damage images with different magnifications
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Fig.9 Stretching stress-strain curves
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HTPB Propellant/Liner Adhesive Interface Failure Behavior Based on SEM In Situ Tension

YANG Ming', LI Gao-chun’, QIU Xin', JIANG Ai-min’

(1. Graduate Management Department, Naval Aeronautical and Astronautic University, Yantai 264001, China; 2. Aircraft Engineering Department, Naval

Aeronautical and Astronautic University, Yantai 264001, China)

Abstract: The damage process of hydroxyl-terminated polybutadiene ( HTPB) propellant/liner adhesive interface was observed by
scanning electron microscope( SEM)in situ tension system. The real-time SEM images of deformation and failure for interface were
collected. The micro mechanism of deformation and failure of adhesive interface was analyzed combining with the macroscopic
stress( o) -strain(e) curve. Results show that the tensile failure process of adhesive interface can be separated into four stages:| in-
ear interval with larger slope(0<e<5% ), linear interval with smaller slope (5% <£<25% ), nonlinearity interval (25% <&<29% )
and failure interval (29% <e<35% ).

25% and 30% , respectively. It is also found that dehumidification of internal grain and interfacial debonding have much to do

The two specimens used in verification test reach their ultimate stress when strain arrives at

with the change of mechanical property and interface failure. And the interface failure can be reflected by the laws between dehu-
midification size and strain: when dehumidification size increases linearly with strain, the specimen does not failure. If the increas-
ing rate decreases or the size does not increase, the specimen are damaged.

Key words: hydroxyl-terminated polybutadiene ( HTPB) propellant; adhesive interface; microscopic; dehumidification; failure
damage
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