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Mechanical Properties of Weightless Osteoporosis Lumbar Vertebrae
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Abstract: Under the condition of long-term weightlessness,astronauts suffer from weightlessness osteo-

porosis. In order to explore the effect of bone loss on the lumbar bearing capacity,the lumbar spine me-

chanics experiment with different bone densities was designed. The three-dimensional model of lumbar

vertebrae was established by image processing.,and the lumbar vertebrae stress was obtained by finite el-

ement algorithm(FEA). By comparing the stress results of lumbar models with different material prop-

erties, the results showed that the stress value of lumbar spine in osteoporosis was smaller than that of

normal lumbar vertebrae, but the deformation was significantly increased. It can be seen that bone loss

will lead to changes in the performance of lumbar bones, increased lumbar deformation, and decreased

lumbar structural load capacity.
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Tab.1 Normal and osteoporotic lumbar material properties

ﬂfﬁz i ﬁzﬁ’i *E'j—;” ARBSEIT
L, 0.025~1.89  4.62~5412.04 0.3
E#H L, 0.077~1.90  28.11~5473.08 0.3
L 0.000 30~1.89 0.000 32~5 423.87 0.3
L, 0.020~1.52  3.22~3772.45 0.3
;ﬁz\ L, 0.061~1.51  19.31~3758.34 0.3
L. 0.000 24~1.51 0.000 24~3 743.3 0.3
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Tab. 2 Properties of lumbar intervertebral disc
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Fig. 2 Results of finite element analysis of normal lumbar

(b) Osteoporotic vertebral arch stress cloud
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Fig. 3 Results of finite element analysis of lumbar spine
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Fig. 4 Vertebral deformation

Hefe RIE S K T 8.4%,

(2) FEEHERHE ] BEAEZ B R -

@ Y EHEZ 25 50 1] J5 25 i i, HE 5 8 40 (K
(49 N7 7 328 R T MEAR TR 43 i B g 3 56 4RSS 5 IEME Y
HEAAR BB AL BT 52 B JI AR /N

@ TEZAATE 254500 T o F I HE J5e KL )
22,62 MPa (& 5Ca)) . A XF I ) 2 5% B B
FAMEME R f1 ol 22. 46 MPa (& 5(b)), H L )
RN Je 3 A 225K

Q AT 555 T o 1E F MEME I KB AR 2R
1.365 mm([&] 6Ca)) , M 2% 2 P B 5T B P MBS A e K
JEAS R 1. 609 mm (& 6 (b)), 4k Tk B o g A
ME B KB A8 & BIE % BEME R RIE A KT
15.2%,

3 #RIE

RE A 2 b 1) 20 A% PF T W 0 4% S 1) 2 2R 3%
A MO B BE T LA R HE 5 3 03 IEEAE 245 4 R 2 R
T E i B DL RME S R TR AR
T3 4% S 1) F ZOR B HE S Y

A PROCES A /R« 25 1E W BB K A I R O
JAK Ay B BT A A B 0T B T HEHE E A ) 4l )
AT DL B R N 1 22 0% e K A8 R oK
T 8. 400, NEMETEZ A RN LT B B A A
0 T 5 M 2 7 0 A e R/ IR » 1 e KT 722 4 4
KT15.2% , X450 0] LUR . B4 19 7R 4088

(a) Normal vertebral stress cloud
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Fig.5 Results of lumbar finite element analysis

(a) Normal vertebral deformation
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Fig. 6 Vertebral deformation
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