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Abstract

To address the urgent demand of the automotive manufacturing industry for material recycling,
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this paper systematically studies the performance degradation law of basalt fiber reinforced pol-
ypropylene new materials after multiple physical crushing and re-injection molding. Through the
recycling treatment of 15% BF + PP material for up to 5 times and the testing of its key mechanical
properties, the results show that after 3 cycles, the comprehensive performance retention rate of
the material is still higher than 78%. After five cycles, the performance retention rate remained
stable within 77.8%. This study confirms that BF + PP recycled materials have outstanding per-
formance stability and can meet the strict standards of mainstream Oems for the use of recycled
materials. It provides reliable data support and solutions for the large-scale application of recy-
cled materials in automotive parts, reducing the consumption of virgin materials and industrial
waste.
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1. 5|18

Bt A ERVGE A XU H AR E S SE AR 2R 7 3 SR B ATR AL, P e T i A EOR 3A 55
F 77, Qe A AR R SRR RTIRTRER IR o AT Ml B B XA A5 AR LRI
g, REREA SO R AT LRES, TIF AT R sk R A RS SR
AR —[1]e AN XA R K FURNSE DR PR IR T B A 0 LE SR, B A B
OISR T HEL [DRHE BE AR 225 R B 2 P BUR 28™ W JE T A2 % 2 S T e A

PBASE 2025 4 2 i WF TE I 20 A 21 288 55 3R DU A4 RLA RO B0 L Y B, — ol X R 2%t v 2 e
HAEMEL BT T — R 100%ESCEHE RS, ABLA IR AIRAT S, SRS AR FEiEsE, JLJR
RS R AU o B S AE[2]. AR T, B ICE R B PERER DL, 2 48 2 i s i PR RE
Rk, Rk KAt MR IME S 25 AR 0B . B SCEE TR, 2R 4ER o A VR SR ]
WL BEAZ O AE T SR AR5 48 1) 5 2T EAC B ORI 283 ] ER5522 3 WAL dn R PR A0 A B — 2o, Akt
I PA A L BE 2 PPAl AT AR BE IR 5 [4]. SRS BN 4EMILE, IRAHESE N T e M wE e R
B, ZRCA LS RNIR AR L e B O o AR S 4 & T 0(5], ROIAEZ S Tl fg
RIS A REREIRAT N -

Bk, AHFRET PP + BF BURHOPEREBAZ A, BAEEEBSLbr - R A R e, &
AL RETE N, VAR AE IR P e S R AT, VR TR AR 4 0 G $ A — A SE A AR SR

2. TWHR
2.1. AR 5HIE

o JFAERL: 15%KUIZ R A AERG R NIERIRE, F4ERKE 11+ 1 mm.
o RELR~F: FIPEREERSEA 170 * 10 * 4 mm, 25 AR R R S 80 * 10 * 4 mm.
o WEBTE: H¥EIET 20 MPa, JRAINITE] 20s, IFRNERE 220C. S LEEHOSE TIHRFEEZEART X
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oA A4t B I T T AL 72 [6].
2.2. BIMABERE

1. BRES: HEARNESE s GB 122 RE % .

2. MR BEYBRE (B STE . K IEDBNEH BENL AT R R, SR R EDRKR D).

3. BIRMBB SHEEE: & R FELL 100%0 EEEI (AN R ARD AT 8 e, AU R A
%

4, BEETE: E8PE 2 M3, KIKFEE KRR F=IRR3). FHIURRA)FIER FLIXRS) BR K
HUESARE S . BRURARAEAN 1 AR PRI 0K EURE R R YR R R R B
2.3. EREME

ST EFFE RN G W E AR 24T LR YRR R g s . MK, BllismE. SihiiE. BEEH
Cypeh s, 250, 04 P KE .. R0 VE F EARYE E K brdl, RN S% | s o4
R A PR AE R AL 7 T A SBR[ 7]
3. BR 51118
3.1. FEMEE=EmIE

Table 1. Performance data of BF + PP return cycle

%% 1. BF + PP EIRMEIF M REHIE
hAREE KR BEMERE BESOhTRE DR 5

e (MPa) (%) (MPa) (MPa) (MPa) Mpa  HlE(gem)
Ji A2 BHRO) 73.1 1.9 373 19.8 91.4 3241 0.984
R1 62.4 22 31.1 13.1 80.2 3211 0.997
R2 483 2.1 29.6 10.6 68.4 2871 0.995
R3 45.4 1.9 30 9 64.1 2943 0.993
R4 41.4 2.6 26.9 8.4 574 2567 0.978
RS 374 2.8 274 7.7 53.9 2397 0.997

ANFEAEFRECT PP+ LBF1S 1) # M Re & 1| BioR, s o in 1

1) MRAERERERR: B | /T, RIEZLE 5K 100%MEFA N T, PP+ LBF [HUR}HHL A2
R (R AT T 52%, TR (R I T 74%. MR METIERDIRES, BICVEAR LR e R B
AT, (RIS AT DA A T SRR R e — 2 M piah e i, T DA I E ¥R 45 P IR 52 04l P A T TR
Wik URGEW. . RIS FURZ G SRR R IR S .

FEFRESAET, 46 3 RGP G rh ool B T AR 20%, B0AE T F4R e HegiR R g i, BT
2R Y5 R S T G A AR R, LA R AR A R FE T PR B LG B 4 2 R B
#7118

2) FERARRSHT: PP+ LBF MM REREIR IR T AR R : — GRS, Sl mm)& g
BB AR . W1l 1 B, SRR MK AT 4 J50RE, e e D KHU RRIR AR, it Il & 2T 4
KL 3mm, RIS RRY, F4ERBHE TR SRE SR EECE R ERERN[9]; —
S YE - SR RS 2 X m IR V) RAET R R0, BT XA A4 5 RGBS

DOI: 10.12677/ms.2026.161010 92 PR R


https://doi.org/10.12677/ms.2026.161010

T %

ISR TR 1 S i 4 o5, FLHUANURR 55 BE 77 558, TR 5 T 453 7 3 A< B A

o

PP + LGF15 JREPIRZ PP + LGF15 M 5 M ERRZS

Figure 1. Morphological comparison of PP + LG F15 before and after crushing
B 1. PP + LGF15 # RIS RASXIEL

3.2. 5N RENFAM

HHl, ZEEREN O AU DR ER R PEREE AL 10%~15%. AW 7R AR
PP+ LBF E& R, L2 AMGIGIE, FEESE 5 RGN LI, HERaVERETE IR 5 Un 4 2
£ 22% LA . WIEAGE MR, B SUREE A IO, IXAIRT R ZRPE AR RERE R, DA RORHE 3L
“REGARIA” BRSO TR R AE 1010 X —VERERIL, 9 PR 1 BB i IR A e it T TS
RIS ——A ™ W R P A K R SRR R4S, T SEBUR B IR fHAE R, BEREA AL
BRAR SR E AR R AR 5 OB B AR, SCRE IR [ RS, 6 5 25 (22 57 A as 5 A B A

4. PR 7 RS M 54

BT RRWETE, Ak SRR PP+ LBF H & BRI SR B A R B A%, AR BT o FLAE &= 21
(T 52 FH 9] R TR IRARIIE 7 o 456 B I H50d0 v 0, A4RLPE R3 13RI, LTI T Bl & O
TR, BENTFEH. N ORI S N e M 5 TS, ARSI R 70 4R i B 1 3 B0 d T
2510 RS FEIRME N DRI TR A . Wide 2 FrosdrE, $H DU P24k 38 Hh S F U 56«

1) H—FH120%I[EI0): FH T 538G 25 1k S A B SR & 1 A SR T N AR 24k AR AR 22
BCEBARAMIL L5 20), TERJLFTeiik.

2) HEFHNB0%IEIN): Tl X6t 727 M B LSRRG 10 23 5 A4 1 5 T TR Ay 3 T A a2 A 5 A
TS ATE B 4R).

3) FHZFH(40%. 50%[RIY) K2 5 o TG ARSI TR SRR XA g, BRICF
FISEG, SRkl (R E % e AT IR IR BERIE 78 5 AR R TR 2 ) B “ AR E
KA B ERE11].

ZIT T ] BEARAE DGR 10%~15% K BB BOA « FERR B 2430 b, SEI T AR P 2119 (1 PR [,
IR PR sk 1 [ A R FE e AR S R AE MR, seam R 7 PR Tl skt R LRI
) B AT BRI AE F R 5 [ 12]
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Table 2. Performance data of proportional recycling of PP + LBF
7% 2. PP + LBF $2EL IR RHEI M RERRE

EELE] & b oA (MPa) B GO iR E (MPa) 5 i 2R (MPa) 5 & MPa
20% 37.3-C 18.4-P 86.6 2902
30% 34.4-C 15.8-P 86.7 2949
40% 32.9-C 14.9-p 84.2 3220
50% 34.2-C 14.8-P 80.3 3133
H: CREFEFTAEMIR, PAREHSWIL.
5. 4ig

1) ZA A YEs s SR AR (PP + LBF)RHE I H A HAR = g vERe AR e M. @i 20k 5 IR BE Rk i 5
FREIBIEIR, HA YR IR E 1 22% LN .

2) AREFFIRHI “ =1EI 7 MK, N BF + PP MBMEVR G5B HliE s seil “RUR A 5= 34t
TR nATRIEORERAS, B RUEI T ENL S EDRHE BRI AR R, B RIS 25 AR -

3) &I RN A 2 IR B A A MME R B, T AT BEARAR DGR A 10%~15% (1) B34
BEROCAS . EMEE e b, SCE T AR PRI B PR R, f R PR BE b b 1 A IR FE 0 7 AR S SR AR R
MER, SEEREGET] 5/ MRS ERER . FEPRERE RS nTRg 7 1m0 %
MEER[13],
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