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Fig.1 Clamp with multi-angle tensile for adhesive specimen !
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a. dual actuator b. assembly sketch of
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loading system ! multi-angle clamps(§=22.5°)
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Fig.6 Curves of clamp load (F) and its changing rate (dF/dL)

vs. clamp displacement (L) with different tensile angle
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mum principal stress distribution from calculation ( right) when

fracture initiating with different tensile angles
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Table 2 Measured and calculated mechanical properties when fracture initiating

o . clamp displacement load (SR critical stress/MPa
o fracture initiation location
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Note: (SR,,) o represents stress concentration factor.
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Multi-angle Tensile Test for Solid Propellant Rectangular Adhesive Specimens

QIU Xin', LIl Gao-chun', JIANG Ai-min', ZHAO Da-peng’
(1. Deptartment of Aircraft Engineering, Naval Aeronautical Engineering Institute, Yantai 264001, China; 2. The 91049" Unit of PLA, Qingdao 266102,
China)

Abstract: In order to simulate the loading condition of shell/ insulation / liner/ propellant bonding system in solid rocket motor
combustion chambers, a multi-angle tensile clamp was designed for rectangular adhesive specimen according to QJ 2038. TA—
2004, and the pure tensile, pure shear and tensile-shear mixed stress on the specimen interface were realized. Results show that
the tensile angle (the angle between tensile direction and normal direction of interface) increases from 0° to 90°, and the critical
load decreases from 1166 N to 420 N, and the critical maximal principal stress decreases from 0.945 MPa to 0.461 MPa. The crit-
ical maximal principal stress ratio of upper interface increases from 1.1 to 2.7 and little change in lower interface, indicating the
fracture initiation locations of the specimen are consistent with the calculated.

Key words: aerospace propulsion theory and engineering; solid rocket motor; adhesive interface; multi-angle tensile; failure
criterion
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