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Effect of SiC on Properties of Polyvinyl Chloride/Bamboo Powder Composites
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Abstract : In order to compare the effects of silicon carbide (SiC) content on the properties of polyvinyl chloride (PVC)/
bamboo powder wood-plastic composites (WPC), PVC/bamboo powder composites with different contents of SiC were prepared by
extrusion molding using bamboo powder as wood fiber and PVC as matrix material. The mechanical properties, friction and wear
properties and creep properties were tested and analyzed. The results show that when the mass content of SiC is 3.0%, the tensile
strength and impact strength of the PVC/bamboo/SiC powder composites are better than that of the PVC/bamboo powder compos-
ites without SiC, respectively 29.0% and 4.2% higher. When the mass fraction of SiC is 3.0%, the minimum friction coefficient and
weight-loss rate of wear are 0.428 5 and 0.151%. The bending strength of PVC/bamboo composite with 1.5% SiC is 36.6 MPa.
When the creep stress value is 3.552 8 MPa, the effect of SiC content on the strain of PVC/bamboo powder WPC composite is
similar, and the strain value of PVC/bamboo powder/1.5%SiC composite is the lowest. When the stress values are 7.105 6 MPa and
10.658 4 MPa, the strain values of PVC/bamboo/3.0%SiC powder composites are the minimum.
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KIBZ A MEE IR RN 2 256 XSLEOR HEA AR 124 MR RE T 5t 1 R At
TRAMERR S BELEEPVOMMESHE  WARTERE. BRSO ERTR S PVC B H &
KRR AL B PVC IR G &, 285 TATRE AL PVCATRYE A HERE, AT M e PVC W4
PVC W34 A0 T S0AR IRLSEMRH ™, 335, TR, E GBI LA =R, 5
Jotrh AL TRk . T B TRRE SRS SRR PVCBRSEPERN . AR PR R A A
GOSN AT N A G EIER T A RAEEY, &EAMEL IFF 5 A T R FLIR S

EETIR : KR b AR BRI & I 42751 H (20023) , A4 A7 1B 25 bt FEl RGBT 15575 3642751 1 (2022NCF003)

BIEEE : (THRE, JUR, EEU07 0 B R TR, AR SRR N T S T

WeFs BHA: 2022-09-28

S|t B, i EE, mEE, % AL RE IR Z A RERE R ], TRESRN H,2023,51(1): 128-132.
Duan Guoyan, He Chunxia, Yang Xingxing, et al. Effect of SiC on properties of polyvinyl chloride/bamboo powder composites[J]. Engineer-
ing Plastics Application,2023,51(1):128-132.



B, 55 BRALRE X SRR LR A PR RE R R 129

G AP EHERERZ IR, 25 SR WY A i 5 o 50%
B, B2 A Rk 5 R A, A o (R R R 11
TR B AR R ERE AT B AR T . T IE e S
BINASTE]  EARK R R R , il L WF 5 PVCAT G &
SR p e IE S e eSS N EE ST ) PN &
PI¥ 5 PVC MM . RIS ARSI S AR
NI TS LT 4, 1570 = 2 BE 3R LA /PRy S5 R
JEE 15 22 BB 2 3 B A A 5 1 4G n 5 S R IR
FEAZ 7 21 B 2B el D AR A a3 g
BAME )2 e Kt B I R, 28 E i B b2
REFRE 0 IR B R A (T s PE RE B9 JEHLAE 4
JE AT RESICAE B IS, LU T PVCAT# &2 A 4
L F12EVERE ST R R BE
1 ZIES
1.1 EZRM#

PVC:SG-5, [, | - 48 R 56 T T S M e S e
AR ]

K5 :100 H(150 pum), ) AE B M ;

BRI RN T I 2 YR e Ak T A PR WD 5

RN T AL T A BRA

IR PR LA I M - DN 22 S e AL T
FRAF]

SiC:300 H(8.47 pm), ] M &8R4 (ER)A IR
VNI
1.2 EEMERLEL

HEXUZAT BT AL . RM200C BY , W4 R V5 3 L, S
HEARABRTAE ]

SANS AL il H 7 7 B K HL . CMT6104
AU SERH Tk R G DA PR 7 5

[ TN : STA 449 F3 7 1 [l it Otk A PR

A

Al
37 K BHAFE W45 (SEM) : S-4800 AU, H A kR
= VA=Y e N ST Y45

JES L : M-2000 #Y , 5K 5K 1111 &5 AL BHE K
EEHL 1 A BR A

AT R - FA1004 AU | |35 AR AR AT PR
NHElS
1.3 RXAEH &

TG BT R 5 PVC BUR S5 R R A, IR
KR WAL IR 206 E5FERR e 7] PE I 5t 18 4371k
P13 5 PVC TR Y 3%, 8% M 5%, & T =4k IR&
HLIRA 10 min, [FEF, B SiC B A8 5 PVC 5

1 1.5%(3.0%, 4.5%) 8 75 I AL # 30 min, ¥ ik
MRLE T =4E IR A PR A 20 min J5 , 26 A4
FEBF ML R 2 5 v o B R, A 7R LB AT 5% L L
AN JR]9 BE I E] & R 150, 155,160, 165 °C, HLBLEE
20 r/min® il 85 78 S S8R IR AL S
25 RAIUHOIN T 28 A S BE T e Rt
1.4 nX5 &4

P s g A 7 BRI PVC/AR T ZF
Y5 A BRI T A B, 2 IR SR 1 GBY/
T1040.4-2006 i 4514 N AT, G003 0 2 mm/
min, 25 B3 YR HIE.

JEE 452 P K« ) P S 458 3 50 AL I A e A
0 A B R 5 A R EE R R AT R 100 N, 200
r/min (A EESER T B 1R] A 1 h, 2 TADRELRS 14 1
70.08 ~0.12 wmo FESHRIAT, B T AR,
i T A0 SR B i (), BESSURGJ , FHIR
99.5% L B3 VeI T 5 , 10 SRR T i (m), 5 454

— m - m()

="M=« 100% (1)

Ao A R BB T, % s m, N EEBA
HIAIBT A, g5 m M ESIALS 5 T, .

THOWE 25 ) < % FEE 488 85 40 J R i 2 T W5 4 A 34!
J& R SEM, s B 1R 3.0 KV, W82 BE 488 B 454 18 7
S AL S HT R AR EREE B S L .

PRI : A R 2D B A, /N T8k
FERZTIIFIA , T8 mg ke, B TH T EAR
S, DL 60 mL/min A9 3 IR I B DL 20 °C/
min # %, %R FIFE 800 °C, i AL E(TG)
2.
2 HER5VHE
2.1 SiCAZXPVC/ArH A aMA A F R h

1 AN SiC 55 PVCAT MY 2 A PR 24k
B, N 1 0] WL, 800 SiC J5 Z A MR AR X1
FARENN SIC 1Y PVCATIY S A KL, L35 2 1 S
JE I B AR PVC/ATH3.0%SiC & A AR A
VSN SIC B iz g B | o o 5 BE 0 0l 46 T 29.0%,
4.2%, PVC/YTH3/1.5%SiC & G R RES 558 B B A TS
JSiC 1 PVCATR A M BHE T 2.9%. 31X T2
kg SIC AN B M s i i AR A E PVC &
AR T T AR RIRIE



130 AR

2023, %45 51 42,55 11

07 S 14
L] |, ¢
< - . 3 £
% 20 EvALiCiiES .
s
) 2 <

o p

= 10] %
& 11 4B
=

[0 ! ! )

0.0 15 30 45
SICI 5350 %
(a)
60 - ~5000

BMEAERSE 4000 &
50+ o
= e =
= | 13000 g2
= 40} L) &
e F/—/{\/‘L\i 12000 £
= Ein
o 30} &
£ 110005

20 | | | | 0

0.0 15 30 45
SICJiT i 5340 %o

(b)
a—Hr ot b—25 i
1 PVCATRYE & PR

2.2 SiCAFATPVC/Ar#r Ao B3 E AL

EAL

2 AI] SiC & PVCAT Y 2 A M R R
BOGEERUR A, R R B TR R
J G WA AE— R I RIBLAR A B B, Bifi 4 9 T
PEGIE R, AR L IR R A R T AR By
B0 W B 2w, W N SicC JE , PVCAT K/
3.0%SiC & G ORI 82 R B0 BB % J1 R 1y /N
35100 0.428 5,0.151% X J& A /b i SiC A
ANREHR = B B A R TR B, B JE N g 4R
G209 i} SiC S I 1 22 B S A ek R g 0 A v e
A R T AR () v R Y SiC R
J& A AT RER A R, s B . 3 & SiC Y
INAAAN B 55 T i A B, 3 K ALBR e & i,
A LA ST, A v BeR e ER . PVC/AT
#3/3.0%SiC &5 BB SE T Lk far AR 2 £, sl /b
R [ S A 1) B S M, A — o R R A B

08 050

07} 1045

06 } PR 1040 A
g 050 [T 1035 &
g 04 - \‘\‘P""'”*{ 1030 @
B 03 [ieS < R

02} 1020 %

01} lo1s

00 L. ‘ ‘ . lo10

00 15 30 45
SICERY%

B2 KRR SiC /3 PVCATIY R A AT RHEE I 2B B L TR

AT ) AR SR /D A R R W SR . PVC/T R
1.5%SiC & MR R di el A i 25 F
Bk B R AL T ORRR e BE B B L (B S
LRYEILRIVE R, e B AR
2.3 SiC4 5 %I PVC/# b A M AT 4 B R & 4
M2 M AT

& 3 A ANIE] SiC i & i PVC/AT R E A bR
JEE I TR 225 40, B 4 s 408 BoF ) 3 S | B R U B
W61 R Z R, A BIBUERER R, 2 &
WA EE 2 T SR BRI, B R A R
TRLF 4 A B BRI 1 8 0 B Y AR,
GONE BF R AL I 4 B, SiC R N 4 Bk
1.5%,3.0% Hif, BEHEETHI AR S 0 SiC B PVCAT B B
BB RER LT AL | S R D SiC R AR
T ARG A S FLA | URR TR R P R ) R R
U SIC AN 705Ny 4.5% It B 2 1 1 B0 21 4
RIS, S Rl SiC HLAT i B R e 1o B P
B AR R N o T BB AR, 5 R SR R
AH—2k

2002,

(b)

c d
a—PVC/T’]('*}ZJVE%M*jr ;b—PVC/FTH/1 .S%Si(c)’E{%M*ﬂr ;
c—PVCATHI3.0%SIC LA REL; d—PVC/ATH4.5%SIC A FHRL
B3 SIH] SiC Btk /BRI PVCATIYE A bR EE S T oW 45+

2.4 SiCA&ExPVC/H#r A AaHAHEE 474 %R
ARIBIE SR RHEME I Bl T A B 8y a
SMERATVERTT 277 HE G AR AT | HLAZ N 71 5%
M, &l 4a ~ &l 4c 4351124 3.552 8,7.105 6,10.658 4
MPa )i 77 A [a] i i % it SiCH 7 PVC/AT M 2 &
RHERAS M2 o RS TR AR A MR BT
AVERE , NSRBI, G AR PTU R S M AR BT
H 4 7] UL, BEAE B A 3G, W AS (B ARG AN, 15
'H 3.5528 MPa N AR, B G A RN AR EHE T,



B, 55 BRALRE X SRR LR A PR RE R R 131

PVCAT#3/1.5%SiC 5 A5 M BH 28 {8 fe /.
7.105 6 MPa . 10.658 4 MPa £} Jif Ji{E I}, PVC/AT
$3/3.0%SiC Z A B B H /N AT, D
TCALIEURE AT A5 RO 70 2T 24 R I A ) VR A T it Sk
1% 36 B 2T 4k () N F7 ARAS B A 38 5] HESR, B AR
T2 Th 5 IR TCHLIERL T 2 | T 21 4 W) S (At LA
AR i, T MELIAA R T R B AR ik
N SR, PO AR P BRI B I 34 T PR AH 1]
BRI OB, 7 AR RIS ER 5 2 4, DA
TE G T S o ARG 3 Sk, B A PRI T T B o

0.0040F
0.0035F PVCIATH314.5%SiCH A FEH

000301
., 0:0025r PVCAIH3.0%SiCHE A B
1 0.0020-

B 000150 [ PVCAHENL5%SICHE A bR
0.0010/

0.0005¢ PYCATIY R ST RE
0.0000+

0 3000 6000 9000 12000 15000

IS 1) /s
(a)
0.0022 - PVCAT K3 /4.5%SiCHE A+ K
0.0020} "
PVC/PTHYE AR
0.0018}
’F3§ 00016}
el oootal PO 5%SiCE & Mk
. PVCATINA.0%SiCE & B
0.00127 /ﬁ‘ﬁ 0Dl En*ﬁ*l’
O(X)IO 1 1 1 1 1
0 3000 6000 9000 12000 15000
s 1) /s
(b)

00033 PVCATH#I4.5%SiCRE Ak

0.0030 -
GO A kL
0.0027L C&l‘l/iﬁ*’l

B 000241

CIPTH#3/1.52

PVC/PTR A R

E o1}
00018 " PVCATH/3.0%SICH & H %
00015}
00012}
0 4000 8000 12000
Hif ] /s
()

o 1M :a—3.552 8 MPa;b—7.105 6 MPa;c—10.658 4 MPa

B4 IR SiC Bt /350 PVCATH B A RHT As 1 e
2.5 SiCAZ 3T PVC/4r#r B AL = 547

K5 A SiC &8t PVCAT R E SR EHER
SR R E T2 800 °CAF LT i 4 K
Ak FE S AT A ST . 7E 150 °CHiif
AR EF Y rh—OH A5 35 K M JE A S AR} B
Wy s oK IR X — B B R H R 5% A2
41,150 °CJa iy B R, Ko e i B/ T 220 ~

1oL —PVCATI R SRR

00 ez -~ PV 15%SICHE AL
__PVCATHB.0%SICHE SR
PVCATK3/4.5%SiCHE A+ K

IRAZ SRR
3

100 200 300 400 500 600 700 800
R C
K5 PVCATHIE AAKE TG 2k

350 °C, &= AL 4 &5 AT 4R a4k
R KRJRRE o, [ PVC Z i HCLr 1,
FE /RGN SiC R g, 150 °Cle R B A Bl T
SiC FIPERR T It AL 3 in b fie F T #A it
i T EE TR 400 ~ 500 °CIN, P I 22 , 202K
HF PVC T4 HCL /3 T 1 58 2458 & LA PVC 43
TR TR BE T BRI, 500 °C 2 5 HEA RN A )
JT A B B, 700 °CJ5 32 F AR ) B2 AR B 41 4 JK
515 PVC i 5 W B8 AL G4 S SiCo IR B
SiCJm &, i Je s B 2 , Ui SiC #Ata e T
Bt

3 it

(1) XF LA IS 5] e 4] SiC 8 PVC/AT #5441
EL, PVCAT#3/3.0%SiC 5 G M BHEA B h i |
b RE S P

(2) FEZ 3 800 °CryFfE 1T 2 , ¥ 3.0%SiC
B, PVCATH S A5 A Rk P RE A«

(3) XF LA AN 5] e 45 SiC 8 PVC/AT #5244
BT AR P REMRAS AT, PVC/ATHS/1.5%SiC B G4
PERRT, SRS R —3K .

(4) SiC T IG5 1T AR I G bR T 22 S
FERATERE , A S e B HE ISR

5 % X ok

(1] B, 2, [T, % SRR P PVC A bR G
FORIPERELT] MHRVRRS: 15 TR, 2018, 36(1):41-46.
Yao Xuexia, Li Xiaolin, Ba Ziyu, et al. Preparation and properties
of chitosan modified bamboo powder/PVC composites[J]. Journal
of Materials Science and Engineering, 2018 ,36(1):41-46.

(2] BEehte ARERR PVC A bhRHI 4 B RERFFE D], 2RI 4y
Ll K2, 2011.
Cai Zhonghua. Study on the preparation and properties of cotton
stalks-flour/PVC composites[D]. Wuhan: Huazhong Agricultural
University,2011.

(3] RS, (48, SRS AR EF4E/PVC 5 A BRI A5 R R
PR AR5 T RE244],2019,37(6):991-995.
Shao Xiao, He Chunxia, Jiang Caiyun. Study on creep and thermal



132

AR

2023, %45 51 42,55 11

(4]

[3]

(6]

[7]

(8]

]

[10]

(1]

stability of wood fiber/PVC composites[J]. Journal of Materials
Science and Engineering,2019,37(6):991-995.
R, WA , BOHLER ,SF . PVCATI A AP RHR R [0]. TR AR
i H,2021,49(2):86-91.
Yu Lan, Chen Yanmeng, Huang Zugiang, et al. Preparation of PVC/
bamboo powder composites[J]. Engineering Plastics Application,
2021,49(2):86-91.
FE— WL, R ARG, S5 AR B S X SR FLIRIEAT I
BRI RISEIR[I]. 777244, 2020, 39(3):58-66.
Xue Yifang, Han Chenyang, Ni Zhongjin, et al. Effects of bamboo
powder content and modification on the properties of polylactic-
acid—based bamboo—plastic composites[J]. Journal of Bamboo
Research, 2020,39(3):58-66.
JIiE e, BEAHHL, REDLIE . BATR MR 15 A6 718 PVC PERERZ M [J].
HACIERHIN TR, 2010,22(3):25-27.
Wan Zhenglong, Xiong Zhouyi, Xiong Hanguo. Effect of titanate
coupling agent on properties of bamboo flour/PVC composites[J].
Modern Plastics Processing and Applications,2010,22(3):25-27.
KA, TR LIS, 5 BB S AT R R IR R
BAEHERERIS R[] S AR A1, 2016, 33(3):477-485.
Zhang Juan, Ning Liping, Yang Hongjun, et al. Effect of glass fiber
content on properties of bamboo powder/high density polyethylene
composites[J]. Acta Materiae Compositae Sinica, 2016, 33(3):
477-485.
FIRIE AL, SRE 0, 55 B AR R RR AT 5 R
[0, W44k T.,2021,50(5):90-91, 96.
Bai Suyuan, Cong Shibo, Wu Baoli, et al. Research and develop-
ment of thermal properties of SiC[J]. Shandong Chemical Industry,
2021,50(5):90-91,96.
FRatty, 22 RV, X T 77, 55 DURSER AT e AR A LI ARIBSZ G
PSR S PEARPEREL]. S A BT R 741, 2018, 35(6):1 4641 471,
Chen Dongmei, Jiang Liangpeng, Liu Dingning, et al. Creep and
wear properties of four different types of husk fibers/polyvinyl
chloride composites[J]. Acta Materiac Compositae Sinica, 2018, 35
(6):1 464-1 471.
BRI, D R, XA, A5 Rl P2 45H %) Cr-DLC & 5=
PERESZMADFE[J]. Foas S - 1-12[2022-11-17].
Jia Dongxu, Ma Guojia, Liu Xing, et al. Effect of different transi-
tion layer structures on Cr-DLC coating properties[J]. Vacuum
and Cryogenics: 1-12[2022-11-17].
LRI TR, £5, 55 DURMHEY LT 4 % R 2 Im AR
A B RL R TR IS b P BE LA 0], B A MR 2R, 2019, 36(7): 1
625-1 632.
Jiangliangpeng, He Chunxia, WangLei, et al. Comparison of
seawater corrosion resistance of four types of plant fibers/high-
density polyethylene composites[J]. Acta Materiae Compositae

Sinica,2019,36(7):1 625-1 632.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

KT, 2 R, SIGERG . /N2 A AL SRR T P Ak B T
SARAR[I] Ak TREAH, 2016, 32(21):271-276.

Zhang Keping, Jiang Liangpeng, Huang Xiaopeng. Heat treatment
process optimization of roller material of wheat mill against abra-
sive wear[J]. Transactions of the Chinese Society of Agricultural
Engineering,2016,32(21):271-276.

TRTE, 2 R, BRI . 1 RGN PR R 15
BRFFE[I]. o E R I 24, 2017, 32(1):109-112, 140.

Zhang Keping, Jiang Liangpeng, Yao Yaping. Experiment of
white iron abrasive wear for wheat grain powder[J]. Journal of the
Chinese Cereals and Oils Association,2017,32(1):109-112, 140.
Ky, 2 R, E AT AR S i DR/ BYRH
KEEEREREL]. ML TRERTRE, 2016,40(12):57-60, 112,

Zhang Keping, Jiang Liangpeng, Wang Jiuxin. Wheat powder
abrasion wear resistance of white cast iron with different chro-
mium content[J]. Mechanical Engineering Materials,2016,40(12):
57-60,112.

SR IE AN 5%k DR ERAY BT/ IN A2 MR ORI 15 1 RE 1],
BRI R Tall,2017,31(2):50.

Zhang Keping. Wheat powder abrasion wear resistance of white
cast iron with different chromium content[J]. Modern Flour
Milling Industry,2017,31(2):50.

JRLLAE, Wik, XHER, 55 . B 0K AR 3 58 2R DU R 2 0 5
BURBIEGEEATRITEN). R RE 2022, 41(7):578-583.
Zhou Hongcheng, Bian Da, Liu Yaxuan, et al. Tribological behav-
ior investigation of polytetrafluoroethylene composite coating
reinforced with modified nano-silicon nitride[J]. Rare Metals
Letters,2022,41(7):578-583.

B . SIC s TR IR 30 4 il 4 S ER/SIC/SICr 451 i fie— 1k
AR DA REDF L [D]. B AT B AU TR K2, 2020.

Wei Bo. Preparation of SiC hollow microspheres absorbents and
study on the wave absorption properties of ER/SiC/SiCr structural
functional integrated materials[D]. NanJing: Nanjing University
of aeronautics And Astronautics, 2020.

k22 R b AT HDPE 526 4 8L 3 2 KA M e AU 52 (D).
B - BT TR R, 2013,

Du Lanxing. Mechanical and thermal properties of bamboo and
high density polyethylene(HDPE) composites with heat-treated
bamboo flour[D]. Hangzhou: Zhejiang A & F University,2013.
TG TR A DR B R R R A LIRS G
BHIUE A R 2T R (0], A MRE L, 2019, 36(11):2 587
2 594.

Wang Lei, He Chunxia, Yang Xingxing. Anti-aging and thermal
behavior of rice husk/polyvinyl chloride composites by four
pretreatment methods[J]. Acta Materiae Compositae Sinica, 2019,

36(11):2 587-2 594.



