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Figure 1 The aggregated structure of PVA and PMMA
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Figure 2 Load-displacement curves and displacement-time curves of PVA (a) and PMMA (b)
Load: 100uN,200pN; loading rate and unloading rate: 10uN/s; holding time: 10s
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Figure 3 Packing diagram of the unit cell of hydroquinone

red: oxygen; gray: carbon; blue; hydrogen
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Figure 4 Load-displacement curves of the single crystal of hydroquinone, (Load: 50uN (black line), 60N (red line) ,
90uN (blue line) s 100uN (green line) , 130N (purple line) ; loading rate and unloading rate: 10uN/s;holding time: 10s
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Figure 5 Displacement-time curves of the single crystal of hydroquinone
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Figure 6 Load-displacement (a) curves and displacement-time (b) curves of the single crystal of
hydroquinone in the different loading rate

Load: 500uN; holding time: 10s
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Stress Induced Displacement Burst in Organic Materials and
Polymer Materials with Hydrogen Bonds

XU Jing"*, WANG Jia', ZHANG Ying-ying', ZHANG Hai-quan'*
(1. College of Materials Science and Engineering , Yanshan University, Qinhuangdao 066004, China;
2. Northeast Petroleum University, Qinhuangdao 066004, China)

Abstract: The surface mechanical behaviors of the PVA film with hydrogen bonds and the PMMA film were studied by
nanoindentation. In contrast with the PMMA film, the obviouse displacement burst was observed in the load-displacement
curves for the PVA film, the structural difference between the PVA and the PMMA suggests that the hydrogen bonds
induced the appearing displacement burst in the PVA film. In order to prove the interdependency of the displacement burst
with the hydrogen bonds, The single crystal of hydroquinone was prepared and the surface mechanical behaviors of the
single crystal of hydroquinone also were studied through nanoindentation. The results show the single crystal of
hydroquinone has cage structure which is composed of the hydrogen bonds, the obviouse displacement burst and creep burst
were found in the load stage the load-displacement curves and in the displacement-time curves when holding load is less than
the critical load,furthermore, the increased amount value of the displacement burst increases linearly with critical load, the
displacement burst also associates with the loading rate simultaneously.

Key words: Hydrogen bonds; PVA ; Nanoindentation; Displacement burst; Single crystal of hydroquinone; Creep burst
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