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Research on the Vertical Stiffness and
the Creep of the Primary Spring

RONG Ji-gang , HUANG You-jian,ZHANG Ya-xin ,LIU Jian-zun
(Zhuzhou Times New Materials Science and Technology Co. Ltd. ,Zhuzhou 412007,China)

Abstract: Rubber material had two kinds of characteristics: elasticity and viscosity. The primary
spring was a typical rubber-to-metal structure to bear the compression and shear simultaneously. In
design phase it must guarantee the vertical stiffness by the good structure, and control the creep due
to the load under the normal working conditions. This article discussed that FEA (Finite Element A-
nalysis) was a good tool in design to calculate the vertical stiffness and the creep for some type of the
primary spring.

Key words: rubber;stiffness;strain relaxation;creep
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Preparation of Nano-Carbon Black Particles by Grafted with Small

Organic Molecule in Supercritical CO, and Its
Reinforcing Effect to Rubber

ZHAO Dan-dan ,WANG Lin ,CHEN Kai-min , XU Shi-ai ,WU Chi- fei , LIU Tao,ZHAO-Ling
(East China University of Science and Technology,Shanghai 200237, China)

Abstract: The modified nano-carbon black was prepared by grafting reaction with small organic
molecule in supercritical carbon dioxide (scCO;). The IR spectrum of the grafted carbon black exhibi-
ted some characteristics of AQ— 80 molecule, and that was indicated that AO— 80 was successfully
grafted on the surface of carbon black. The grafting degree of the AO—80 on the carbon black, deter-
mined by thermogravimetric analysis (TGA), was about 0. 8%. The particle sizes of the unmodified
and the modified carbon blacks were analyzed by dynamic light scattering (DLS) and observed by
TEM, it was shown that the modified carbon black (SCB) possessed a smaller average size and a nar-
rower distribution compared with unmodified carbon black. The composites of styrene — butadiene —
styrene triblock copolymer (SBS) with SCB or CB were prepared by solvent casting, and it was found
that the mechanical properties of the composite were greatly improved with addition of 0. 2% SCB, the
elongation at break of the SCB/SBS increased 25% and the tensile strength increased 19% compared
with that of pure SBS,

Key words: nano-carbon black; carbon black modification; rubber reinforcement; supercritical

carbon dioxide; SBS



