Applied Physics FZF ¥, 2024, 14(7), 583-594 Hans XMl
Published Online July 2024 in Hans. https://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2024.147062

TERBEEEPAETE XS EIN
NEBMAR

RIEX, FWH, FEL, ZHM
RERBR AU TRE B, K

Woks H . 20244F6 H13H; FHEM: 20244F7H22H; KA HI: 20244F7H31H

HE

AICEEBIPBREFE G RRBIE, FAEKFPETEZIRRERBEE, B EHEEMPERN
ZIZ ARV SRR R BR AP TE I 2 AR T SR T RS MIBRCTT IS I 2N AR 104 (8
REFEAEZEAER TR, RES T M P ERFTEN RERB/E H EREPEMNEERME
BLF I BT M AR AR UAE. SEPBRUMPERE, MAERERBEES T
RITAFENRT AR NEH VI T IR TR RSB AN g Bt i T
BT B R RE A RTT R BHR AL T A R 0.

X 5in

Study on the Mechanical Effects of Lower
Limb Joint Movement during Gait Slip and
Fall

Chengfei Zhao*, Lina Li, Hailong Su, Chunpeng Wang

School of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin Key Laboratory of
Integrated Design and On-Line Monitoring for Light Industry & Food Machinery and Equipment, Tianjin

Received: Jun. 13", 2024; accepted: Jul. 22™, 2024; published: Jul. 31%', 2024

Abstract

In this paper, a human gait model was established and validated by experiments. Mechanical ef-
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fects of hip joint, knee joint and ankle joint in human lower limb from sliding leg heel contacting
trail to non-slip leg heel contacting trail were studied, when the human body walked on the hori-
zontal footpath and disturbed to slipping. A total of 10 healthy young male volunteers were
enrolled in the trail, collected and analyzed the changes in joint angles and joint torques of the
lower limbs of the human body under two conditions: autonomous recovery of balance after slip-
ping and slipping during walking in the oil surface trail environment. Combining the gait model
and trail, the trend and mechanism of joint torque and joint angle of lower limb during sliding
process were studied and analyzed in detail. The research findings could provide a scientific
theory to support the development of avoiding injury for slipping and designing of devices lower
limb working aids and rehabilitation aids.
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Figure 1. Simplified model of centroid motion in walking
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Figure 2. Force analysis of single support phase
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Figure 3. Gait model
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Figure 4. Velocity analysis of hip joint
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Figure 5. Acceleration analysis of hip joint
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Figure 6. Comparison of joint angle of perturbed leg
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Figure 7. Comparison of joint torque of perturbed leg
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