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Analysis of Mechanical Characteristics And Assembly Points of Knee
Disarticulation Prosthesis

Ke Heng
Shantou Disabled Persons Rehabilitation Center, Shantou, Guangdong 515000

Abstract : This study systematically analyzes the mechanical characteristics and assembly key points of knee
disarticulated prostheses, proposing dynamic optimization strategies for biomechanical adaptation of
residual limbs. Through finite element simulation and clinical gait experiments, it clarifies the technical
paths for pressure distribution in the socket, balanced suspension force, and precise alignment. It
reveals that the lever compensation mechanism of a seated support prosthetic can reduce torque
fluctuations by 23%, while dynamic alignment adjustment technology reduces hip joint compensation
load by 15%. In line with the policy guidance of the "14th Five-Year Plan for the Protection and
Development of Persons with Disabilities," future efforts should integrate embedded sensors and
machine learning algorithms to develop real-time mechanical feedback systems, promoting the
standardized application of personalized adaptation solutions to enhance the functional compensation
efficiency of prostheses and ensure long—term patient safety.

Keywords : knee disarticulation prosthesis; biomechanical adaptation; intelligent prosthesis

ElE

T Wi B AR PRI Ak (Ao IKmiod a8 ) R I aes R, TR BIGE R S I AE AR AR TV RIS 75
TS BA AR E AL AR S T AT MR B ST I, (RO R B ISR I A Bl Sl 2l e 5
BUAR . AR, Tk, BEETREARECRE M, 231 (K, 1) Sl ARG G i 258, PR
BT, (AMEERL SIS E B R0, HATHT S SRR AT, MBS SR h e . S 3
T AATAT AN S5 SR S = REUMERD, MRS SN BRI A I R ARSI . ST, A5 B Ed
RS AIISINARSE, RO A MBIz . Bmsi RN SO SR BT, DD IR g iR
BRI ARG, B LR SFEOR HARAR LS.

—. BREERRERN DR
Bz AMEE, Al A EGE T FAS ST e i 2 A i

G20 7 B B 5 Yo W T AR I E
I3 =
4575, FIHEBOCT s BN BT, HI M T g

(—) REZHHERE

i B TR 14 52 A 5 S IR T R B A i ) £ 00 1 2
HRETR. B R R DU 5 SR AR ) R 13 A
L, I RE B A R X b BT SR il 5, 3

DI AT S A M 9T D170, WhPRE)STE . PRt
MR TR A G . AU RSB Eh IR, IR PRIG T
SR = AR S RO T FURAL R AT REAE, 9 M

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 011



IFGBREASS | CLINICAL RESEARCH

BRI

() DEEHRRERME R

FRIETY A& 5 AL B 2 BB o i e, Fask i
PRURCAT A 400 2 S e o D ey, T AR 2R A w1l A1
AT RES R A S BRI AR i e o BJSR R MY B S BB Ak ]
BRI TG 5 A E P S WINCHS, s N EERRLT AR T HE T S A
Tk, (ErTseFERELL MBI RS s SRR G
B BEREAR AT, TR RIS IR P DB T
R A LR M S A — BRI AR ST B S J R, 2L
SN SR FREE M RERE KT, T 2 RB) ) A AR T
28

—. BEERRENZ DI

(— ) BEENEIE

JH B W R B AE i A Bl SN, BRI — 4652 Il AL TRT Y 1 3 4317
HESYMABTZ L EEE T, ARSI (s
W) BRI e e I, B AU RS I AT AR 5 | A s
W, Tl R v B R B B T I E . S
T BB R I SR AR GRS, JUHAE A B et ol i 4
I, ST 47 AR AR (6] 1 ) T 5 Bl S Il o v AL 445
3, R R R R A R a5 A e S AR BT U1 0 B AR
IPRITFERT, FS AR AR B SRR EIRE (BMD) |
PR AL 2 R G, IR AS G A A
EAMEIEEZ R

(=) BAiSENRE

WA, B W BT R Bl AS A 1 1 S B AR A
SCHEEARI, MU SR s U R R A, TR ST
JEBHAIAE, T PUEEAT LA S B RS A R A R e 15
BN T s AT D S G TY B AR, Tl ez
TRIBERA ek B ek [ 53 S5 BRI R 7 (O U 58 ¥ e A S
B, AP O I R B AT IS sl e O e T
WK1, BB AR, (AR T B E R
PLSPArS sl B S b iy . sha&T SR, g U
FARTA B TR RN AR GBI 23%, RS A UL 2
R AR TR, RIS BE T 5 i 2 S ) A R AT AT L
UEESE Ve =~

=. BERRENERZOER

(—) BRELRNIGITSIEER

L m SRR A2 EREXT H

iRk R TR i RS R A AR A A LB UM A, L
TR BET =PRI S AN ACE, HEREI SN 55
SRR, I ARE R R P I B R 73k 55 kPa, @it
ISO 10328 Fif 2 4 p{E ., P23k 7R i A0 He W B HOR S 58 7
[ - MG 1, AT AT S AR T 30%, 5 25155l 1R

JERRE 3 mm DAY, (A BRI A S S P B wy, J&
P 7 45 G BN A HE S B S S5 ( HARME -20 & -30
kPa) , BEROFIRSSEAEDIE, PR RANEFETLS
P B G A S AR a2 1

2. i S BRI T P b

BmIE R TR R A KA ST (HiR <6%) 511
BEE (SERYIH <5 mm) BIEA, AR PN 5 B
BENE R GG AR B, 45 AT LIS ST R AL
Sk U EEROE RS, AR 1 169% ) 75 A e
TIAT o IERCARIEEESRE i T Eh VO R T 25%, DUBE GBI
NLE R e R B | 2 1 MR 0G PR RS (A B Fo B 48 I8 7 4 R >32
mmHg ) o JLZS 5L 7 I fid b 75 A I % B s R (A
<0.1 mm) , #ifRGERENE,

(Z) WERERNEMHZREN

1 R T S eI R A 2t 45 A R A

SRR TS 2k 7 M 5 o Wy 5 e S0 P 0 FR 2 A T
N, KRR 2-3 mm I HEA S AR O R e 1, (L R
& (>5 mm) FFECIAF I RGN 18%, sy R T, Ik
TN Ze T ORI AR SOB B — Ik - B3k, [zt 6°
AIBIRABTSH /AN, (RS SArHIn 22%, SEEIsFEraAL
LB 1365, I SABAERIR, RN S
WP ST R R 12%, 35 Lo 45 A LI L L R BRI AE
LB

2.8 WA S iR J 2%
B

JEIEAT G B SRR IR (550 ms) , BIRHZEAR
KIFREEREEL (GAIT) EFFE0.25; 2l e (<5° )
MR BY I TR 40 N, a8 s AL AR XU o BFSE
S, RN ZefmZe it 3° WIS TRl 18%, SekiH
fRZERERE5° SELBISCTTANE T RTH i 25%. 1E WL T it 2h A
LA G W MR R R R AR, B DA DA e 1S 5 P
JEBHL, W A B AR ST J ol A R 2 e +3° AP

JER (AR TIATEE . BRI HE

M, HFEMEREERNGSEGST

(—) FRAKES KRR

LIRIEIGH A2 ET 280 Bzt S R iusih

FIR B S 2 S I R, R AR R R AT e (i
20-50 Shore A) SR EM M, 456 Z4EAM AR A
PRI, ERCE BRI E N 60 kPa 4% 38 kPa, &
SO 16840244ttt IRIRFEBIEIR, ol B ARk
FE%L (GAIT ) MO.32I3520.18,  H {8 IN (A1 FE K 2.5 /N
i HH T B o 0 A T B R G S N W LR ) 4 AT B ORE
SERBOE ST BN <15%.

2 BRIBRG B IS G . Ao S B S T e

W F R E G R, A A R R =
W BESEE: K031 I B A7 s (ORISR, R LA T

012 | Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License.



PETE, TR S E 0 B BAEAT AR R (AR AR
x1.2) 5B THERE (M 0.8-1.2 N - m - s/rad) , K
T R P S A R AL B DS T I A, I RER R
TG B XEEE R RERE 18 N/em? , #ERTT{UEIAEFIT
30%, HASEHPESTIE AR REN £8° ifez £3°

(Z) DR ESIBREIENES

1A BRTCA T AR SZ 7 10 HR A N

B CT/MRIEURI A R — 452 I — Bl 2 B 9a oo
B, R A R R LR B ) 40 AT 50T AR (LA R
TR, SCEEAR R B R AT IS 42 kPa, SRS SRR 2E
R <T%, Wl 7RI etk SR, KR i
NI 120 GPaif24 2 90 GPa, (HHEENAR i 57 i i ik i $2 7
15%, BESIHEEiR S 78%",

2. AP A5 S N S A R S A

SRH ViconiZgh TR 25 5 71 6 [R5 1001 255 84
W, EABOCT R R (BER £3° ) SREFESE (Bdm
Win<12%) Y, GEREIR, RIE BE S AR BT N
A 20%, BEFTANESFEN045 N - m/kgFEZE0.32 N - m/
kgo LGNS S AT, 1B PU L LA WU 28 M 26% b4 22
12%, Bk 7 PUEMYIMEBHE RS (0.6 N - m - s/rad) HIIERS
ARt

(=) KEMERPRDZELN EEE

LBz BT 1 M R A

TEN R S A CT A ENEAZ ISR, Bl s
R BRI I S R T 0.2 mm/ B, #0.5 mm B AL E )

2L

VE(E L FF40%, TFHikE 5 BT EmM R LA, K
WIBETAFRNE, EHIEE A A I\ 2K 354F, MK
P DT S SRR 45%" s

2. BRI L R Crmli O IE il d )

R G T e A o Sl e S S B R Tk S AU
SRR RIS SRS 2—3 mm AT ST R FE AT 15%,
BEHLE R BB SEIEEY EE04-1.6 N +m - s/rad, Ifi
PRI R, BhAR Zei RS A FRIMER AL (GAIT ) 0.28
Mez=0.12, BEBEIXSIRD 60%, JERAERIET 30%" ",

E\ E‘E

Jige 15 T BUEE 1 0 SR I 5 2R O A 5 B B8 AR A ) 2L
BAER, HIRECR R T e A (il & im A
GREME M BB RO, HT5EIEs, B MR
XL L 3° W RSN G 520 A RERE, B
5 PRETE P R 43T REAT R THE ECRG . ARRATT 52 75 58
BA BT B RE BB T I i A UL s S L as >
IR R R G, ST RS NS H, %
PP A5 0 o A AL 1) IR T s ML TT R AT
T PHI” F NPRIFATA SR ) Hfe o L e 1 AR
FERVA RS 4 Rt SR Bty €S Ta sy A e A B Y A (m e S
B E RN . IR G IRRES . RE
FEERRIEHIEOR, R W ERINA e S E iR A B
SRAERTT:, B 7 R 1m0y A 29T

4
5
61 Mg R SFPE S ORI B S A R (0. HEFHEAMIAGE | 20138, 212):2.
TV S TARSAMGE (M. BRI RSEH R :202211.493.

BIJHT . KRR (M), L2 AL L2012,

N FEN . FREBUEARIBTTE T HE R (1) PEBEEAAGE | 2012(11):3.

VRS 8, JEiR 55 RSP RS AR IR e SR P B ) WU TR 2441, 2015, 51(5): 7.
20— BB BT R A M Z S B R LA (). MR S % L 2017(10):3.
BV , BT VR | S KERMBUIMG A T T U] AU EMIEAE TR | 2018, 037(002):116-121.
1R Bl XS AR |, 45 AR TR LA (). FREIZHZA TR S SRR RS
VIS | XIVEE | JCHAR |, 4 A I RITOC R ARG HE I (] 3THE Tl K245, 2013(1):5.
]

2010, 14(17):4.

1010 E , T BRIFIC, & RSP ASSEse- -t 11 EIZHZUT RS L2012, 16(04): 704-708.

Copyright © This Work is Licensed under A Commons Attibution-Non Commercial 4.0 International License. | 013



