2B %2 5 & R B = Vol.1,No.2
2025 4£ 10 H Journal of science and technology exploration Oct.2025

RRAUER SMRHEZFENTRERL SR
TR

X &2

VLV TR, VLVE #H 341099)

1 B MAKREARERIRRARG Y, SR T EF BT HALF LM T, BATRELF
PR TFHAEGE, @lsE~LEMTHhETHEERFHFFM, ALAT70-80 ¥, XFAHUE, A
BERTEREIFOEFAN BIRAF, SEFANSHRFRENTEREF AR, §ET—HFEA
MIFARE, BT, HREAZELRBIAL S THHLHEREARFRAZEZSTOLE GIIT~
S, RAFHHREFAERRHTENE K, AEA, LHRAZ R, Ehoirk, wEFTEEF", A
WXRETEFAHT RGO ERL, EARTRAGELOMBAAEEFAMTES B ETRL
PR A BEA RART LT SMAERRE SN, BEEFANTENAIRERXEEAS T, IR
KRG EASMBENITEEN T I L ZREAREE TR E R 7Tk H5RRBE, AR FEILEFA
mITBRNEEN, RENAREGFIE, TREFAMFTEGE ALK, KEEFZLRE RN XARY
A FAMFE ST H KRR BRELEFa T LK G FANT =5, RE ALK A L RN
M, FREMXLEREYN, RARARGELEMBTAZEKNITE EE, AHLAFHELEL, LA
B RIFHTFARKY, Wbk, B2, Mk, FRRE, a2 i rggY, HAXFAHITE
AT RE T AN ER ST 8,

KR RALFELSMHA, EFAMITE; 2R, FHKRLT

gl

ol

BEE EERN CZRACRE L AN, RIE Q2PN TIREEZ R I B . B8 A D)
1A B AR H a8 AT S TR B SR N AT S RE D R AE0s F BRI B T
H, Rt & B SO fetE 2 0 E 8 LG WT 8 2 R S8 W AT F I R SR
FAEERBOR. RIEZE . AR, AW EENR R §7d. PR 5
R, LRRAELEMEION,  E, ET8AME, WRRGYE (WM. hemp. 1T£F
g5 SWIEESE, EREERTERSRE (. 54648 BES6 e, 294 AE7)
X ESs, BREAKIITERE LS. W8, GeR I MR e, BRERIEER. R
PRIk RE, ARBRE 5% att, 2 GHE S T24M )5, RIRGHES SR AA L
(R WIEE AN Tk, FIE S BAT 2S00 2K L AR e MR o [, M AR “ 5297,
HRAREAE, SNAREF N TR, RERR R SR RN ) 32005 AR o SRANELE, $RTHE
ISP IESE, IR RIRAUE R S AP RER IR SR/, KFAUKS . AFEART,
BRI R e Mtk R, HeRERLs, REIAMATAER R EE, T

EEWH: 2025 FEILIE R AEE F AP ARE CHFEEEIRAL TR sRh S B B R i A
) BiH

YEFE RIS X 40(2000-), 2, WLBFFLAEAES:, BT IR0 b it 77 .

— 6 —



% 5 & X K XK

Journal of science and technology exploration
PR T R AR E RS, RAREYERIE THEY), WA DM, A7 R R rest
&, FFEHMRES . M TERESEANIM P Bt @B S, REAGFRESE, Bt R
Pem, REMESTIMIEA, rRIEZENNSERE CnFERN BFEHD EHlid
R, AT NG A AR T, RTHE AR .

1 FAL =
1.1 AEKEEX

1.1 #FFEmM

(1) $THBhATEeMERE, Hh3RE 4 A\l H sz

W E R RAMRE R RIRA4E (FIWERR. 1T K, F BT RT3 1) s
Hi, WIMREEETENTFE R,

PREETIEE: RN AN H e RE e RS SRR B, I8/ ATAE I bty , BT BhAT 4%
(A FH & A&

BRFE AR TR @i E SR8, it A 28 AR B I TR F T
WAL .

ARG E A MEHEE T NBAT IR IR A, H 172 SCELBIAT 28 2 240 FI 3R
A, FETFHE RIS AN S a2, Rt N B BAT W e, DU 2 Hh 2
XHEZA T i H KRR

(2) {RHEIAOR AT R 2 B AR &

WOTHE: SPIRA BB 4EARLL, RIRF LT 5 MR, AB TR BEENG B, 56
AEERBR R A .

HeSIEH L5 RO E P 5 OBl Feer4e. B $lisZ ek, DR m s Em
PEIAFIH 2

(3) BRARAEFZRA, $&TF /= 1) f

SRR AR B : RIRAFAETTRF5 , IS T HAR S R & O B, & R A =

EREAHA A = FEBHIRFE S X (AR T 2R 48 AR ISR K A A A=
7=, DABRRIZ S A -

(4) WHFE e 2 DIRERIEE R

R AR AR s R WHATE AR A A T AR b N VAR S, DA IIE S L TRpy k5 45
@ REHE . BBE SPIRRE: R RRA SRR R, T BT S Es a2
BHDReE.

L1285

(1) 2B BEEEFENEERE, PATHENZENS TG ST T B RAEH T,
B 2 AT INAME P E NARFFMSLAE B RE 7, /D BRI, Emtt a2 55 R K
PR & “fEREEi L B8, YA Beyr il B IR B el

(2) BV E: (RSO IME, RRFHER AR CRIEME. T,
AP BB R TR, R AE gL . IXFFE RO H ARG 1 DO AT RF8: 7=
BUR TSR, #-TF TEEPRT ERES .

(3) BHEMME: HEZMRRE S REE TREMAQIERLE, (Rt KRR 4L i Bh#e 1
HE LS N, 8 /MEGM LS AR R 2 B PR RE 22 S o AR ST 1 & (Bl an e e
s AL S M RHg T &




% 5 & X K XK
Journal of science and technology exploration
(4D RIS G 71 BT 4ER A ESEOR (B MBI K 9 5 W e kG
At PR S AENNK: F 5 —B3E M T IR AT YR B AT 25 (1095 57 AR sV PP At b vfE o
PRI AE: OB FERARIARA R R s, 7= s it 3R 2 .
RIRTYER G M RHERZ SN BT 8GR0 7T, ANMUEUT T 57 s PERERT Al RFE:E,
111y HLXS T HEB) g e e A AN 2 (0 )38 AT VRIS ) Lo AR IR e it s 2 RH B A (B3
BEREA . RRE TR, Tolkieit) , DLSEILECORFH A0 b A B B SEH] o

1.2 3 B A S TTER

12,1 E ATk

Hh ] 258 TR 2 R N B AT 280808 FH R SR AT 4 52 6 M BRI P |, 32 BEOGTE UL dE
MR R« GERI I DA R AE S 8t B ARl A o 5K XURR” RS PR St RN 2 4 Ak 4 25 75 SR 1
B0, (A E 9 RV LR R as T R AT 28 A R 7L, BUR T — RAIE S AANE
IR o [ BRAT I O AR P R A RPRIT R T T A5G, H7 AT ACEE” BT 4E SAMPE AR [
2025 WS E/ZIEE . 2T ORBR T 170 R A4S A . EE M/ R 548
iy JEIL T AT A AR S ARG G R T T 82 B 7o e e B AR KRG L v B AR AT
SRR, HESMEIEEICH 1. 1-1. 3g/cn®, HERE4EE 50%0L b, Hom i Hh sesn
A%, EFEREAH TSR EL R EPRTEDCELE AR, Mk TTaEREE
ARILE IR A5 P R0 S 1 45 G o BE S5 ) /L, DR AE N BT S8 U800 S 378 7 BORBRAS « fEAERS
VT B S RN B AT 280 70 7 T, B4R 2R 50438 7 B AR S B SR ) 8 N AT B 45 1%
THHESL . AT, BT 2 ANGERGAR, T4 EMEEH, SECRBERSY, M
AEZSBEUT SRS T LR 3 G X — I R, A FE I BA S 2E T N8 N BIAT P2 i AR S v JE
AR v GEEBSUG . mT R AR A D L A RE R R (A SR E T
g | DhReiE AT TR RIE AR FE SR - ORI e (R nr B 2 D F At
D AR R GRIE M EHlUR SRR RS ARSI ERG W (AT
AHASER R o XEF NN KRG A E S IPRHERAT S SRR T RE WM& 2. 1
P Sk 5T, PEGAE—ERER. BT, ENMREERE TS RIRGHEE &
MORENAT 28 1= AR AERIPEANAR R, AHOCHIE 7T 2 40 T 3258 S B B Bl /NI, e =l
AN FH 5D o [ BT e poC B AL R di AT AR 4RSS RIRM B & 77 S I BE VR AN AR
1R R G FH T S5 5 2 B U AU R . B DA AR A8 UL IR HE T 7= 2 A R AL
TTE AR U B R AR A 4 5 A MR EAT 38 I 7= b Ak 5 TR BUAS S Al 14 3k Jee - AT 37 75 3R
FAEE T, W E BT A B TE R R R B, €2024-2030 4 [ BhAT 2R AT R SR
WS AT S TRE ) Fet, BEE SR SRR DL R 7 R i 52 38, BT 8810
TR R K, eI tb . RS F R . RS T, A RBh1T 8%
o BB Iy FEAE FH AR R R BR8P I R b R DR AR AR SR . X — T
Pk R IR Y 526 P RIE BIAT 28 AT 1) S B AT R A PR o DX R e AR T R 30
WITL T AR S it X S A AT AR B YR = & AN mt e L 3%, TEAT 4T 4. WRATF R &
MBHAT 2 R 7 T AECERT A1 s A6 7 H DX ) B8 22 53k RAR A1 4 St FEM RL I 2 A AL . iX
PR T XS YR IR AN B A R R, A BT IR 2 o BAMP P2 As &, BRI
Y S EMBHAT AR AT e

1.2.2 [EAMIF IR

TEZF NBIAT 2R FH R SR AT 4 5 G M B BRI EOR Z oot BIAIRBEALIRE s, BX
56 RIK B FAEAE FAP BRI FI BRI B E WA AR L, fERHTM B A . B Bt il & 4
Az AV 5 T TS T B R . IR L AR AR G PR R IR T, B E




%2 5 ® R B =R
Journal of science and technology exploration
PR HR, M e B ARSI T % . Bt Freshape 2 R JT &K ) HiWood A £F 4EATHE %
MEMRER 1 201 E PR KRR S S AR SR Be AT O BOR o IX A ar It ARHE 2025 £ 12
B JEC AL SRR W Eolie) iz ok, HE RN 1 3g/cn’, B RS 40GPa,
T3 SR L ik 450MPa,  ALAMME RE AT S5 S LS AR 5 B SE . HiWood MPRER HIEZE AN i
PEROR, DREA T RIRARM WSO AN 24, (RIS EL 8 58 A AR P g A T [l SO R i, 9D
1T 2RV AR TR T 48 #% . Freshape A 7] 255 3AH HiWood Ak 24
MEHTIETC AN EAT 58, A 1 AR ZER ™ w7 40 N o e A7 M, X —HOR S 4L
X PR BAT # T K B A BB R R . Sl [E X B ARG (NCO) 5 2835 ML Motivation
BRI A BRET Y 48 S e Aoy A AR R AR AT 4 525 ARHE B AT ¥ 28 v S2 B 2 P 0 M 2 2401
Z K B Fa 4 (Gruit) 2 & T RRET4ERT Sicomin A& [ Infugreen AEVIFER R, AR
T AL G R A FH BB AREC R AN PU LR R . X PP LR €8 50 A M R ERAR AN E fE R 5, 1 HL
B REIE ML el = R RS, R TR AR B AT . BT S er R R R MEARE R
A, AZIUH R 17 A A i " B8, AR AN [RI b X B8 BE, SV JBR -4 T 5 4 9 U 11
T RR B R S SRR BRI i A 1) ] IR i v = s Ml 15 16 o A BT ML ) B ) 3R B ek K
JEh B K BAT AR N A EESENE . SO BRI T, EFREE R TN
RGBT a4 dn S BEHESE . SE NSO L, [ e B AR B S sR I M R SRR
B R FEAC R FE RS AUAL, EIRR ORI R AR L E B B FEFRAR LA SR
J% & B AE P R A BRAIE AR o NCC A 78 T A2 Adam Healey $& 1, AbATTHICHT BEAR 1B A
IR T — B, FRTERIIR R A AR (IS 7y, DLRICE 2 B 3t o XA
U PR A A A I AR S BT SR GE, R AREF SR A M R BIAT B3 AT R R SR AR AL T

WS,
2 RRABEREEMB DR
2.1 RBRAEREHRIEX

RIRAUER G BE RN A (WO RRET4E AT2F 4k, SRR 4ESE) Jytgsmik, ST
B A ORI SRR CHnZEWBE R i . RORGIRSE ) RA TR AIRRL . MRS SRR AN
A, WO AR AESE S A BEM IE R M RE . KRR SRR I B kL4 . i i fber
HEHEAT AR ARBC L, R ORAE SR BE (AT 3R T FEARA RV L, SEBL “ R (e [l (. btk
gielEiMRE (mae) B, Al R E R, RN R ENPUR. DU I TERE,
AR ER 5

RIRAER AR ORYE, MO IR P BR 5 1 4 i IR, X AL ML/ 1 Ry
Pho RIREFYER] BIRAA, RIFATEAE, JB A A MR B i R BEREAR, BRAHECD s
PRIT G v AR, AN IR B TG e ik

2.2 RBAHER SPRHERER R

(D BEN: RARFUEFERAC, MR T&BEMMESRBEL, A MoREsmEE, %
AL GEY 1.0-1.5g/cm®) , WS4 (2.7g/c®) « M (7.8g/c®) T, EEWE
EHURI W (EE AT IRENMD o BT 20 NERERIERT BT 35

(2) J)ZtkRe: A —e B ARE, @t &l A Eaem 5RMER, nri e
TRV ERE LR, IREEATH %24,

(3) LRI RIRLFYEVT A, HE AR AT REME, RIRG4E CURR. SIBR. 17
) JEEMEY, KM, TEEME, BT EEAIE (SRR B, EFEEAR




% 5 & X K XK
Journal of science and technology exploration
I P AT E W, b B G PR LG, BB A RO IR TS B, FF A TR
BRI S o
(4) 7KEMRE: PALEE R ERT PO HE ML Jihl. ISR RYE, &&
BB GmA L phdr i, 20 4E 8 5 R TR R SRR R XU .
(5) ML 5Thaeketk: BAESF: @, ERETERRERIBIR, &R
=it BRVEIRE: RIRETYER) 2 LA B — E R AV B ORI EE 3
VAU TR W BREE LA BT 2 IR T m ik, AN g AA
(6) JRBRPE: MK PEZ, RIREFYE G OKIAK, SEomE TR, FHldRmg/z st
AEBRRGRE s M mIRVEA R RIME AR B E R T 100C, Ad& iRt Phaeniht:
LYk SR BERE I, R RE BN ERER S, /5 R ] SRR O
(7) SFIENE: RIRLFUERA RIUFHRINE, R Bam A, 725 ARl it A2 A,
FERTEH NI BIAT 3 P IE L

3 RRGEE S REZE NBTRE RN RN A
3.1 Mttt

(D) 1t 5ERER: B A RITa s, XETaRM et 78, 7
HrASFIEALI R TGO, DRI ES K, R F S B AT IR 5 T 3, e RS A 9 2
MR, BERAR . B, R =AEHESR A MR s REE I, (RIS 20/ N AR S B L
HIFFF RT

(2) HFRMRAYEL SR T BIAT A MR R AL AR T2 i, AL BIAT 4%
AR 32 2K B B AR L X (PR T BU . P HEZRSE) (RSB e RART 4R
EMEL BT EEKER, WHERR KRR R SRS & a s mn M R S, Y
1 3 e E B R R A PR AR 1

3.2 RBRAER GMEHERRTT 5L

(1) LFYEE: AR Sk SRR RIREFAEREAT A B, Wil iz FH AL B . (R IR AL
ST B, H IR ISR AT o 5 0 2 1) () SR 45 01, B3 e 2 A pRH B R ) 2 AR ™

(2) EFHIAIM: PRIE R & BT S0 ARHERIZRARARL, FRIRTC S PR AR bRt
SR APEEREMIMER™ . I 5INPT, WSS AR, SRR RE, DLE
B AT 25 IR F b

(3) LY SRARPLLIIPLAL: B IR E A A4S R AEREZ SRR,
RIS, RESMEHERRE RN FEN, BIAIHREREE . IR A,

3.3 RBAER G BHEZFNBNT IR RIBTHR A B 2%

(1D PERERRTHSM AL ThRELL

SEALHUBATVE : SRR AUITLF 4R R 7% (BIgoR 4z 5k . VRN IR R &) K1
SEAPRISEIE . RHEMGUR ST RE ST, ART & BAT S K T A o

PRI 2 BEAT IR D52 PUEIMRRIRARAHEL S, BiRES MR
2% T REIEH AL -

TR Z IRk HTFLR % BREE . HUR s M IR e R adkk, LLIRTHE)
a2 S ETE .

(2) BEiHGIHr 5 f

— 10—



% 5 & X K XK
Journal of science and technology exploration

PirE g : 28 BRI IRR S (g s . T8k, damiMueE:,
e B I [ SR ) B AT AR S

BERAC R JT A RTYRED, AT BERIBAT 8 450, Wi AR EE NI B i AR EE A
Tt o

3D ATENEARB . RHVZEVIEA R I IEBOR,  SEIAMEAL R 2 S I s il 6k
IR

(3) HRUESEAATE &

A VRS (LCA) « RS RIRAAEBNAT 8 M RISREL. A=, (S FH L 55 1)
BRHEOM AL B, it sk tutilid T2

] RS RIS s WF T BOAT 4% IR 7 i 1) v Sk e sl RSO v, A B s IR R A
Yoy AN, IR,

B A A AR T RS AT HREED MOV 4EIR), FRARA: P A IR
BRI -

(4 ®aet 5 sa

BREAE LR ERRT YR SRR AT IR RS, e IR B2 Ha
AL, T kA XU o

MR B S5 G2 ENRIEIR, JFREFIEH] . A5 &%
I"IH -

f RIS W IR B AR BiAT o5 5 (RS B R U I, RO sh B, ke
WEEIIRE .

(5)  ArdEAL 5 Pl A fE

ENLATME AR E: ) RARETHEE S AP RIAT S IO VE REMAFRvEE (I Atk 22 &)
HEBD VB AL ™

P RLEAE: (R MRIRL . BRE Y. TR IR ERL S, D= fyg . BURS
IR : W B ANUER R BIAT SSBT , HEimict 2 S RT irabe p

4 RRABERSHBHEZFENIAT IR IR
4.1 MR ELEwAMEER

FELE PSR AA RIS, RATIC 55 18 nT AL A ] 23 i 1) R IR £F 4 UL S SRS AR, DU R AR
S P80 X PR TR AT AR A5 Gt o

FEAE RS, BATE TR, B SGE RARFHER S PRI THAR, R S il
ERR, W AR VRS R SRR AERE . RIS A R AL EOR,  DARRAR AR P 240 47 1) REVRH #E
FPEHETSC <

FE7= A AN T T, FRATBE T 5 TR EN AT 254548, {3 T PR 57 5 0 AN [F) A ekt
1793 I [T, BATHAEDT TERIRET S-S AR RIS A P BOR, DA fm BEUEA I 26,
B AL it 22 2 i A BT RO A B R

FER AL BRANA GRS T, FRATTRAIA R SRRl R T A BB R, X RIRETHER &4
RHEATRMACE, DR R BRI BEE L A PERI S o i, BT A KPR kAT ¥
3, DA g R IR R A ML E Y (VOCs) HIHEIR.

R ROR

W T, BEABARIE N KRR EL SR T 2E AT HOZ LI H e —, B
JA T T U . GBI I MR R SRS T E A B 4R, B

SR ST, PR AR

}
&



% 5 & X K XK

Journal of science and technology exploration
AN R AL S BIAT A5 I B R RR 1, R A B DR A 8 PR 25 A st FE AR E M, D e R P SR
IR &5 1k 8 A AR 56

5 SEI 5P
5.1 LWt

(1) PRI AR B AR 70 6 2 1R 41 4 5 FE R G bb S A B 7 32:, & AN R 28 AL R
SREFYER B M RHRFE

(2) BTSSR ALHIE: IR A (G BhAT 2S5 4, SR BHRAL G I AR 7 4k 5 A AR
HIVEBAT 8RB . [, SIERALGAME (EEAE. R B TR LA,
5.2 AWK

(1) J12EPEREIR: X AAPRNREE K BT S R AT R g . 2 M RE IR ™,
B B R R AR R A VA R TR R AT AR A A R

(2) EEMR: MERFEMR T ERENKERE, WM RRGET MR RE
5T A3

(3) FRRMEREMNR: X RIREF 4 5 AW RHEAT LY BE AR E R, VPAS LA B AR
W B AR SRR

(4) VERESRTF SThfeton. 8 2 4E e EAb B (9 fe B B4 . ek e BB 7 A )
SRR (P40 PLA. SRR TR B E, TR — R s b b PuE e . i
BEVERI S 256 71, DOGE N BT 8 MK S . RARET 4k (W BE R R AT Bh T 9= 3 IR i,
M2 e P AT S8 7, RSB af 4 (i RR) AP PERE L At ks AR 461

5.3 RBGER GMHBTRERLBIHHM

RIRETYEIENS . R YE: QIR SRR SRS, HAMRERE (L 1.2-1.5g/cm’) <
e PSR PE AR R EDORUET 2 BRI, A2 BIAT SR HEZRAE S5 Ky R 1) 8 T AP 4Ep L

ZNYILTHE: FRLYESE, BORERNE, HEERPINEELS, ol TR, &7
&P I

O EARRRL: REWER. DIBIEIERL (IR RO MIETER A Chn3p
SRR M. eI S RIRTYE RIFai &, MREGHEL BERE T 4ER /22 ish, 0d
I HEAA R BB TA B /2 BIAT 28 A5 BT 75K, RIS it — 2D PR (B AR B, XA A & B
M, ATEORIE B AT 25 7K 3 RE T AVE Y 22 A PERG AT IR T, A BBl BAL B, T P A
HEFENE -

5.4 &R

BT MR I RS R, HRCR AR AT UE B A AR BIAT 83 5 L SR B AT S8 42 ) 221k
e EE. ARIERESS TN ZE R, DUSIERRYER S RHEZE NI TSR EEA 5K
BOE A AT PR S T

6 RRAGEZSHENATEBFEABTHRR T BB
6.1 BhATHR A A HEBTHRAR

FEIT R T RN R AR R, & EAE S5 AR E R I SE /R, B
Je 38 T 6 75 SROMY AT AR iR U SR B PR A vt o DA REAE, et 7= 7 58, RS L.
JRRLE R SE i, RO 57 K LSRR A8 s T, B ORE T S R E I
oK A MR A B, Wb 20 7 AT B SGE, X IR R akiT, HRR%




% 5 & X K XK

Journal of science and technology exploration
BT REBEIRAT FL T BN AT o BUL T SEBLBAT &8 BOAT A RIS DL 7= i R A vt 20 )
MR NAE TG E, 3 e it

6.2 BhATHS T AR P BRI

DN HER AR B br FH P B (1 SE B 75 SRR B0 7= b 1T PR PR, SRR
el , ARBL TS BIAT &7 b R 7 K

VU%E BAT 4% (AR BAL BT A2, S BUT P A AT 15 30 e 3 RSB S A 20 e B B
HOAT EBATASIOHT, XA TR PP R TR E R R E SRR, Herd i, it
AEE AT A RIS, R S2EM ), B TR aR . 2k, e rA
JRBARAEI R, B, REZHG R YR BT AR B R AR B S R T, ISR
JULEAR TN PRSI Do 2B B B R R e B A RE SR B I, X TR EAT Bl AN B B A BR 1 0
R RVUARATTE . DAL, &7 A BIAT s 1 O A 2 (8] A8 SE i, dim, P ad s i3l
AUATERAE S Z AR, AR, &2 0RO EA DN T A S AL fh
D BRIGIAESE , 3BT e BUH P AE S SME IR R ERAE AR IR A E Sh . BeAh, — BT aeK
FIHIRA R NARAT AL, I S A2 BRI S 5 ) 8 B g e, B DAFE S A
I, AR L AR TE 8 T0 35 AR o DAL, — S8 IS 2 B AT 2R 1R i
NS ATT S B HEER, AEEZANME — AR, XA 7 Z R 1

6.3 BHAT# 7T FHEPRU RIS

AR IR P R T R4, S5 AP AR SR OB R, LUK i T S A
FLLAEEIT I A EDR, 4 T AP 4ERE TR Bttt B Red DUl S 4R BT 2310
BEITTR) , S FTE COPAG 27 it R %% D RERE 75 5 (L FH P A D), F P o i (AR B 1 Y A
R R T B AT R P, A 2 DR R S SRML DA SAE FE#55%) . A 5 (IR 34k,
FUHREILSE, REBES, BAREABOT, RETERERRTIE , SRR G R4EE
B AR L) -

RAZIZWUAN R, W€ T IR PP bR, X EEIRAR R B R — R, Wk 1 o,
T R G AT B AN SO RIRET YE S A AR AT S 0 F - m] F

— 13—



A %2 5 ®& R ® R

Journal of science and technology exploration

R ik BRER
N Y e R T A
CERL2 oV [ {2 B T T
o [RAAOESAN TBAS
IR |k o R i A B A
g | 200 3 .8 R T
B R 2 525 5, E
D e
52 | BRGEShEN EaTEA e

A Ji & EnRaTHEERTE, #EHE
e ShIE BT R AR AH WA A 3, i

WEE | U0 e

g4 RS RO, i

FM A RS, BT B, O
, AR

T RERE [ 85 DU )7 F A1 0, GG
F#% hy HE, dEdEt, Jfss.

g AR B &M RS G, MBREd
ERIETERERIRTIR T, BRBG R &
MEgs, BRRME SR RA,
.

HORE

AR A AT
B

R RIRFHELGIEIAT 80T FPEEO fabr

T R 5RE

AT TR 7N, REIRETHER A MORHE BT LA R A2 5 N B AT 28 U5 T B R
0o BRI LRSS L IRTIAP R R A& RN TR, SRR 4G SR
BOAT SR AE I 0 R AR RE R R, SEBL TR B R, JF H R AU A ORI, W22
TN BIAT & (T KA LA RS8R 1) H AR BB I it 7 29 NI, 198 1
BOAT 5 R A PEARAR (1 RAEVE, Ry mld S AR LA T RS 2N T RIRTYERE
AR BIR, H AP R A A R HE O R T 5 R AT 4R B &, IX 5 ) RS ) HE AT 3
o IXEERPRL T CLAE Y P B8 I ARy KR, b T BT IR S SR X A IR, AF
“oREI” . PERERIIRTIRIThRERIY R, AR KRR RDRA R, JCHE AT
GRURF O DCHE T, A B T BRAR B AT 4% 427 BOAS o PR OR R 7T LA 98 7= S I T 355 40
T4 AL BB R AT AR S SRR W IE K o RIRATAER S RN BT SR Bl
MR- BE T A BRI %, HERGaRE. SRS M ER -0 B2 . KK,
AR S RAMBCR RS, A RAEE R ) i WS B T2 R

B Ak Z AL IR R, IXAURTS TR B 5 it M85, WAREl 7 AR
AL FTUER B BARI . ARRIIFT T DARE— RN, IREFT KRR S RHTIT R,
PSR L MERE RPN b s RIRETLE R B AR 2 N BIAT ST R, AN R 506 A2 i
FIFA PRI 75K, 8] DU R BEAL AN AL BT RIETHH AR5 . ARRAIBIE TT 75 B RS
BHERE . & T RAKI MRS, RIS Dss = 2ot a4, )X — S EOR NS0 % 5E 1)
Pk, AR R A AR B AT R AR AR R T S . AL BIAT SRR BLTE, S5 R BRI
A F-TE7= b B BEVE AN 2 Ak K R IRET 4 S M RESASIE AR, A0 SE e K
ZRETNILSE IR RAIRET Y R PR B AT a5 KL 7 o B BB 7E iR A 1

— 14 —



A %2 5 ®& R ® R

Journal of science and technology exploration

B RBEROAR 1)L, B RIR AT HE R S A RHERZ T N BT as S ABE Z AL dh (102 B A

BE A

(1] 270, THERTEATHESFATRDIT
[2] & fth, ke, AT, —F—KXaLALE
2024-08-02

[3] sRAEM. ARG 3% PTFE M4 69 #1 & 7 A A AL WA AT L [D]. 4 b A X 52, 2006.

[4] teAa B . HF AL BITRRAFFREEHID]. bR Tk, 2020.

[5] 2053, hAkAR, 8. AT AWM AE St gikst [J]. %t 2021,34(13) : 133-135.

[6] 345, RARL 43835 L oA & AT L [D]. S# A2 K4, 2012,

(7] ke, A 4P8, FLE0K. T MMAL A T 92 F AT BT R [J]. Takikit, 2025, (3): 29-32
[8] A2, =/ RUMASMAMRAZKESHIZD]. &KL K5, 2009.

Z AR AR D], )T &R Tk K52, 2019.
M0y T e R il EATAAE 3 £ & T ¥ :202410656451 [P].

— 15—



A %2 5 ®& R ® R

Journal of science and technology exploration

Application of Natural Fiber Composites in Lightweight and

Environmental Design of Walking Aids for the Elderly

LIU Qianru

(Jiangxi University of Science and Technology, Ganzhou , Jiangxi 341099, China)

Abstract: With the acceleration of China's social aging process, changes have been triggered in the
elderly product market and industrial structure. At present, China's elderly industry is in the emerging
stage, facing problems such as gaps in industrial structure and imbalance between market supply and
demand. This paper takes the elderly aged 70-80, who are in the assisted living stage with mild or
moderate disabilities, as the target group, and conducts design research on multi-functional intelligent
walking aids for the elderly. The purpose is to design a pressure-free walking aid product that meets
ergonomic standards, is safe and stable, has relatively complete functions, and conforms to the
intelligent elderly care concept in the current mobile Internet era, so as to better meet the elderly's
needs for home and travel activities. This paper adopts methods such as literature survey, case analysis,
and comparative research ['. This paper focuses on the material design and optimization of walking aids
for the elderly, and deeply explores the application of natural fiber composites in the lightweight and
environmental design of walking aids for the elderly. By analyzing the performance characteristics of
natural fiber composites and combining the functional requirements and usage scenarios of walking
aids for the elderly, it studies the application methods and technical paths of natural fiber composites in
the structural design, processing technology, and surface treatment of walking aids, so as to realize the
lightweight, pressure-free, and environmental protection characteristics of walking aids for the elderly.
It also understands the domestic and foreign research status of walking aids for the elderly, as well as
the development status of China's elderly industry and the domestic natural fiber composite product
market; by summarizing and analyzing the existing walking aid products for the elderly on the market,
it identifies the existing pain points and main problems.Experimental and test results show that the use
of natural fiber composites can effectively reduce the weight of walking aids while meeting the
mechanical performance requirements, and has good environmental advantages. From the five
dimensions of safety, stability, functionality, environmental protection, comfort, and aesthetics [, it
provides new ideas and directions for the innovative design of walking aids for the elderly.

KeyWord: Natural Fiber Composites; Walking Aids for the Elderly; Lightweight; Environmental
Design
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