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Loading rate-dependent property of different layers for articular
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Abstract: Objective To investigate the loading rate-dependent property of different layers for articular cartilage
by unconfined compression testing on articular cartilage at different loading rates. Methods The non-contact dig-
ital image correlation (DIC) technique was applied to investigate the mechanical properties of different layers for
fresh pig articular cartilage at different loading rates. Results At constant loading rate, the compressive strain of
superficial layer and deep layer was the largest, while that of middle layer was in between under the same com-
pressive stress. The Poisson’ s ratio increased from superficial layer to deep layer along with cartilage depth in-
creasing. The stress-strain curves of cartilage were different at different loading rates, indicating that the mechan-
ical properties of cartilage were dependent on the loading rate. The elastic modulus of cartilage increased with
loading rates increasing, and the compressive strains of different layers decreased under the same compressive
stress with loading rates increasing. Conclusions The compressive strain decreased while the Poisson’ s ratio
increased from superficial layer to deep layer along the cartilage depth. The mechanical properties of different lay-
ers for cartilage were dependent on the loading rate. This study can provide the basis for clinical cartilage disease
prevention and treatment, and is important for mechanical function evaluation of artificial cartilage as well.
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Fig.1 Schematic diagram of loading rate experiment for cartilage
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Fig.2 Stress-strain curves of cartilage at different loading rates
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Fig.3 Stress-strain curves of different layers for cartilage at constant loading rates

1.0

o8k ///\H
-% —6— Superficial
= 0.6r —A— Middle
-S —+— Deep
2 04r
o
(=W

0.2F

Il Il 1 1 |
0 2 4 6 8 10 12

Compression/%

(a) 0.5 N/s
B4 AEMHBFETHRE

1.01

0.81 /H\W
8
S 06F
wn
g
S 04f —— Superﬁcial
L —A— Middle

o+ Deep
02F
1 1 L | ,

0 2 4 6 8 10
Compression/%

(b) 1 N/s

AR EX AL -E 482 i 4k

Fig.4 Poisson’s ratio-compression value curves of different layers for cartilage at different loading rates
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