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TOM TAT

Chat lwong cua vat liéu phirc hop gd nhya thuong duoc thé hién qua cac yéu té nhu do
bén kéo, do bén udn,... Cac yéu t6 ndy c6 mbi quan hé mat thiét véi ty 1& thanh phin

Tir khéa: Pj bén trong vat liéu. Viéc nghién ctru x4c dinh ty 1 thanh phan hop 1y trong qua trinh san
kéo, dé bén uon, xudt cho phép giam gia thanh san phim ma van nang cao chit luong san pham. Cac két
ty 1é thanh phan, qua thi nghiém cho thdy khi ty 1& thanh phan thay d6i thi d6 bén kéo, do bén udn déu
vat ligu phic hop thay ddi theo, tuy nhién & nhitng mirc d6 khac nhau. Vé6i cac murc két qua thuc nghiém
806 nhya chung t6i dd tim ra dugc phwong trinh trong quan gitra ty 1¢ thanh phan va do bén udn,

d6 bén kéo 1a ham bac hai. Ty 1é tron giita cac thanh phan 1a: nhwya PP 50,4%; tro twong
hop 4,04%; bot gd 45,56% thi d6 bén kéo, d6 bén udn déu dat két qua phu hop nhat.

Study on the effect of ratio polypropylene, chemical coupling agent, wood flour on
the tensile strength and flexural strength of wood plastic composite

The quality of wood plastic composite material is shown through factors such as tensile
strength, flexural strength,... These factors have intimate relationships with
technological parameters of composition ratio. The study determines the optimization

Keywords: tensile
strength, flexural

strength_,_ . of composition ratio parameters in the production process allowing to reduced price of
comzoslltlo_n ratio, production and improve the quality of the product. The results were shown that the
wood p _?St'c value of tensile strength and flexural strength were depended on the rate of composition
composite

of polypropylen, chemical coupling agent and wood fiber. A quadratic equation was
established and solved to determine the optimization of rate of compositions.
Polypropylen is 50.4%; Chemical coupling agents is 4.04%; Wood flour is 45.56% with
these compositions, the wood plastic composit will has the best results of the tensile
strength and flexural strength.
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I. DAT VAN PE

X3 hoi ngdy cang phat trién, nhu cau sir dung
cac san pham trang tri ndi, ngoai that tir gd tur
nhién va cc san pham tir gd véi cac loai vét
liéu khac ngay cang tang. Mot trong nhitng
vat liéu hi¢n nay dang dugc quan tam la vat
liéu phirc hop giita gd va nhya. Vat liéu nay
c6 nhidu wu diém nhu bén, tudi tho cao, bé
mit ngoai mang chét liéu gd, co6 do cing cao
hon so véi vat liéu nhya, khong formaldehyde,
khong bi xuat hién vét ran nit, c6 thé gia cong
lan thir 2 gidng nhu gd... Vi ngudn nguyén
liéu san c6 tir viée tan dung céc phé liéu trong
cac nha may ché bién gb, nha may san xuét
san pham nhya,... viéc nghién ctru san xut
vat lidu phirc hop gb nhua phuc vu nhu cau
tiéu dung, gbp phan tiét kiém nguyén liéu gb
va giam 6 nhi®m méi trudng 1a rit can thiét va
O y nghia.

Nhan biét dugc tim quan trong cua loai vat
liéu nay tai Viét Nam, da c6 mot s cac
nghién ctru vé vat liéu composite gd nhwa
nhung chi méi chi xuat hién cach ddy mot vai
nam. Mot trong nhitng van dé thuc tién dit ra
d6 1a ching ta phai tao ra vat li€u co nhiéu
tinh chét tot nhu tinh chét co hoc cao, gia
thanh san pham thap,... Dé giai quyét mbi
quan hé giita yéu cau k¥ thudt cao nhung chi
phi san xuét thap thi ching ta can phai tim ra
dugc ty 1¢ giita cac thanh phan trong
composite gd nhya 1a bao nhiéu méi dam bao
dugc cac yéu cau vé k¥ thuat va kinh té 1a
viéc 1am rat can thiét va cAp bach. Bai bao nay
trinh bay két qua nghién ctru anh huong cia ty
1& nhya, bot gd, tro twong hop t6i d6 bén kéo
va do bén ubn cua san pham. Cac thong s6 tim

duoc sé 1a co so dé dé xuat ty 1¢ pha tron ing
dung vao trong thuc tién san xuat.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu nghién ciru

Céc vat li¢u dugc st dung trong thi nghiém
dung cho nghién ctru gom:

Bot gb cao su duoc khai thac tai Binh Duong,
kich thudc hat bot g5 < 0,5mm, d6 4m bot gS
3-5%. (N. Sombatsompop et al., 2004);

Nhya st dung 1a Polypropylene RP348N (PP)
cta cong ty HMC Polymers Co., Ltd, Bangkok,
Thailand. (Kazayawoko, Balatinecz., 1997; N.
Sombatsompop et al., 2004);

Tro tuong hop 1a Scona TPPP 8112 GA
(MAPP) cua cong ty BYK Kometra GmbH,

Schkopau, Germany. (Kazayawokao,
Balatinecz., 1997; Sombatsompop et al.,
2004);

Phu gia boi tron 1a BKY-P4101 ctua cong ty
BYK Kometra GmbH, Schkopau, Germany
(Kazayawoko, Balatinecz, 1997;
Sombatsompop et al., 2004).

2.2. Phuong phap nghién ctru

Céc phuong phap nghién ciru duoc ap dung :
phuong phép tiép can hé thong, phuong phap
gidi tich toan hoc va quy hoach thuc nghiém.

Mién quy hoach thyc nghiém: cin cir vao ly
thuyét va két qua clia cac cong trinh nghién ctru,
dic diém cua thiét bi, mién thuc nghiém dugc
xay dung nhu sau (Poan Thi Thu Loan, 2010;
Kazayawoko, Balatinecz., 1997).

Bang 1. Mién thyc nghiém theo phuong 4n bac hai

Cac muirc
Yéu té tac dong Diém Mtrc Mrc Mic | Diém sao Khoang
) sao dwoi dwoi cos® | trén trén bien thién
) -1 0 +1 (+)
P: Lwong nhya PP (%) X3 35,9 40 50 60 64,1 10
M: Lwong tro twong hop (%) Xz 1,2 2 4 6 6,8 2
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Ma tran thi nghiém 13 dung phwong 4an bat
bién quay bac hai cia BOX va HUNTER da
yéu t6 toan phan nhu sau:

S6 thi nghiém:
N=2+n+n,=22+4+3=11
voik <5

Trong d6: k - 13 yéu t6 nghién ctru, k =2

2%~ $6 thi nghiém & muc co sd
n - s0 thi nghiém & mc diém sao,

n=4
Ny - sb thi nghiém 13p lai & tam,
Ng=3
Tri s6 canh tay don: = QM4 = g2
=141

Bang 2. Ma tran thi nghiém dang ma hoa

STT X1 X2 Do bén kéo (Y1) D6 bén ubn (Ya2)
1 -1,41 0
2 1 1
3 -1 1
4 1,41 0
5 1 -1
6 0 -1,41
7 0 0
8 1 -1
9 0 1,41
10 0 0
11 0 0

Tao hat g5 nhyua: Cac thanh phén duoc can
theo dung ty 1€ theo ma tran thi nghiém da lap
va dugc tao ra trén may ép dun hai tryc vit cua
Dai Loan tai cong ty TNHH Chinh Phat
Thanh (dia chi 11/11 duong 39, Linh Tay,
Thi Pwc, TP. H6 Chi Minh, dién thoai:
0838968098). May c6 10 vung nhiét do, dau
dun ¢6 2 16, duong kinh 16 dun 1a 3,2mm. Ché

do tao hat gs nhya v6i nhiét do cac vung la:
T1: 90°C, T,: 130°C, T3: 140°C, T4 140°C, Ts:
150°C, Te: 150°C, T7: 145°C, Tg: 165°C, To:
175°C, T1o: 180°C. Sau khi ra khéi may soi gb
nhya duge 1am ngudi bang khong khi khi qua
bang tai dugc chuyén qua may cat hat dé tao
hat gb-nhya véi kich thudc 1a 3,2x5mm, sau
d6 sdy kho va dong goi.

Hon hop céc thanh phan

Soi gb nhya

Hat g nhya

Hinh 1. Qua4 trinh tao hat gd nhya
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Tao mau thu: mau duoc ép trong khudn
dinh hinh trén may ép phun SW-120B c6
so d6 nguyén 1y nhu hinh 2, v4i thong sb
ép nhu sau (Poan Thi Thu Loan, 2010;
Kazayawoko, Balatinecz., 1997).

Nhiét do ¢ép cua cac vung: T;=195°C;
T,=185°C; T3=175°C; T,=165°C

e Tbc d6 phun: S; = 60%; S,= 55%; S3= 50%:;
S4=45%

e Ap suat ép: Py = 9,0MPa; P, = 8,5MPa;
P; = 8,0MPa; P4 =7,5MPa

e Thoi gian ép 23 giay

Hinh 2. So @6 nguyén ly may ép phun SW-120B

2.3. Xac dinh d bén kéo va do bén udn

Xdc dinh dj bén kéo ciia vit liéu composite
20 nhwa (Ly Tiéu Phuong, 2010).

e Theo tiéu chuin GB/T1040-1992 cua
Trung Québc;

e MaAu c6 hinh dang va kich thudc nhu hinh 3;
e S lugng mau thu nghiém >5 mau, bé mat
mau bang phing, min, khong bi nut, téc do

gia tai Smm/phut va duoc thir trén may
INSTRON 3367 cua My.

)

o
—— :
= =1 =
= =
1
250|100 S0 10| 250 || 2o

Hinh 3. Mau x4c dinh d6 bén kéo cta vat liéu composite gb nhya

Xdc dinh dé bén uén ciia vit liéu composite
g6 nhwa (Ly Tiéu Phuong, 2010).

e Theo tiéu chudn GB/T9431-2000 Trung
Quoc;

e Mau c6 hinh dang va kich thugc nhu hinh 4;

e S6 lwong mau thir nghiém > 5mAu, khoang
cach hai gbi d6 64mm, bé mat mau bang
phing, min, khong bi nat, tbc do gia tai
2mm/phat va duge thir trén may INSTRON
3367 cua My.
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Hinh 4. Mau xac dinh d6 bén uén cua vat liéu composite gd nhira

III. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia ty 1é nhua polypropylen,
bot g6, tro' twong hop téi dd bén kéo

Thi nghiém duoc tién hanh hoan toan ngiu
nhién, mdi ché d6 ép thi nghiém duoc lap lai 7
lan. Sau do léy mau kiém tra do bén kéo, két
qua duogc thé hién & bang 3.

Bang 3. Anh hudng cua ty 1é nhya polypropylen, bot gb, trg twong hop t6i d6 bén kéo

Ma tran D6 bén uén
Thi thi nghiém ;

nghigm R R R R R R R B

X1 X2 Lan 1 Lan2 | Lan3 | Lan4 | Lan5 | Lan6 | Lan7 (Y1)
No 1 -1.41 0 24,57 24,09 25,07 24,12 25,02 24,22 25,11 24,60
No 2 1 1 28,12 | 2851 | 27,42 | 27,41 | 28,90 | 28,03 | 29,15 | 28,22
No 3 -1 1 27,13 27,04 28,40 26,47 26,42 27,08 28,05 27,23
No 4 141 0 27,04 27,28 26,39 27,81 26,89 26,43 27,17 27,00
No 5 1 -1 25,33 25,09 26,75 25,36 24,87 25,07 25,36 25,40
No 6 0 -1.41 2519 | 25,36 | 2578 | 26,89 | 2561 | 27,09 2536 | 2590
No 7 0 0 29,58 30,87 30,57 29,31 30,45 29,89 29,75 30,06
No 8 -1 -1 24,09 24,87 24,13 24,31 23,79 23,71 24,53 24,20
No 9 0 1.41 28,75 28,56 29,67 29,53 28,89 28,55 29,03 29,00
No 10 0 0 30,48 30,77 30,37 31,11 30,45 30,55 29,75 30,50
No 11 0 0 29,38 | 30,97 | 30,47 | 29,32 | 30,65 | 29,69 29,95 | 30,06

Tién hanh phén tich phuong sai va héi quy
gitta cac dai lugng thu duoc két qua ta co:

e Hé sb twong quan: R =0,9921

e Ham d6 bén kéo ¢ dang ma hoa

Y; = 30,2048 + 0,7000.X; + 1,2816.X; -
2,3006.X,%- 1,4716.X,% (1)

e Kiém tra do tin cdy cta cic hé sb hdi quy
theo tiéu chuan Student cho thay cac hé sé hoi
quy dam bao do tin cdy.
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e Kiém tra sy phu hop cia md hinh theo
tiéu chuan Fisher. Him d6 bén kéo c6 gia tri
Finn = 13,09 va gia tri bang cua ti€u chuén
Fisher; Foang = Foos@, 2) = 19,25; Vay Fiinn< Foang
do d6 phuong trinh hdi quy (1) tim duoc
tuong thich véi thue nghiém.

Pé danh gia mirc 6 anh hudng cia cac yéu td
dau vao toi do bén kéo nhiéu hay it; thi tir
phuong trinh twong quan (1) ta v& dd thi anh
hudng cta ty 18 thanh phan t&i d6 bén kéo va
dugc thé hién nhu hinh 5.
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Pareto Chart for KEO
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Hinh 5. B4 thi anh hudng cua ty 1& nhya/bot gd/MAPP t6i d6 bén kéo

a. Muc d9 anh huong cua cac hé sO hdi quy toi do bé‘:n ubn
b. Anh huong cua ty 1¢ nhwa/MAPP/ bot go téi do bén kéo

Trén d6 thi hinh 5a ta thdy cac hé s co dau
(+) thé hién ty 1 thuan voi do bén kéo va c6
dau (-) thé hién ty 1& nghich véi d6 bén kéo.
Mirc d6 anh hudng ctia hé sé hdi quy 16n nhat
la X1 va nhé nhét 1a X1.Xs.

Qua hinh 5b ta thdy anh huong cia ty 18
nhwa PP/MAPP/bot gd tdi do bén kéo 1a khi
luong nhya ting tir 35,9 - 50% thi do bén
kéo tang sau d6 giam dan. Con MAPP ting
tr 1,2 - 5% thi do bén kéo ting sau do
giam. S¢ di ¢6 hién tuong nhu vay l1a do do
bén kéo cua vat liéu composite gd nhya PP
phu thudc chu yéu vao do bén kéo cua nhua
nén PP. Khi dua chit MAPP vio vt li¢u,
nd tao ra lién két déng hoa tri xuyén qua
vung phan chia pha giita bot gd va nhua
PP, ning luong bé mit cia bot gd ting 1én
gan v6i niang lugng bé mit cua nén PP nén
d6 bam dinh giita cac pha tot hon lam cho
do bén kéo cua vat liéu tang 1&én. Nguoc lai

khi dua mot lugng 16n MAPP khoang (5 -
6,8%) vao vat liéu composite gd nhya tic
la dua thém vao vat liéu mot lugng 16n céc
mach MAPP ¢6 khéi luong phan tur thip,
day 1a nguyén nhan din dén tinh chét co
hoc cua vat lidu giam; kéo theo do bén kéo
ciing giam xudng nhung ty 1&¢ giam khong
dang ké. Mot nguyén nhan khac nira, khi
dua mot luong 16n MAPP sé& 1am can tro sy
két tinh cua polyme dan dén do bén kéo giam
xudng. Do bén kéo 16n nhét 1a 30,54MPa khi
ty 1€ nhua PP la 51,5%; MAPP la 4,9% va
bot gb 14 43,6%.

3.2. Anh huwéng ciia tj 1¢ nhua polypropylen,
bot g6, tro twong hop téi dd bén uén

Thi nghiém duoc tién hanh hoan toan ngau
nhién, mdi ché do ép thi nghiém dugc 1ap lai 7
lan. Sau d6 1y miu kiém tra d6 bén udn duoc
thé hién ¢ bang 4.
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Bang 4. Anh hudng cua ty 18 nhya polypropylen, bot gd, tro twong hop téi d6 bén uén

nghigm X1 X2 LAn1 | L&n2 | Lin3 | Lan4 | Lan5 | Lan6 | Lan7 | TB (Y2
No 1 1,41 0 61,39| 59,39| 5961| 61,47 6097 5936 59,32 60,22
No 2 1 8509 8461 8451 8627 8567 8687 8535 8548
No 3 1 6594| 6521 66,55 64,42 6510 6521 65091 6548
No 4 1,41 0 9461 9574 93,83 9309 9472 9533| 94,98 94,61
No 5 1 -1 82,92| 8247 8415 8198 8254 8241| 8398 8292
No 6 0 1,41 62,27| 61,89 61,37| 6346 62,61 6232 6197 62,27
No 7 0 0 71,32 7128 7121| 72,73 71,11 7067 70,91 71,32
No 8 -1 -1 56,37| 56,91 56,06 5632 57,38 5596 5562 56,37
No 9 1,41 71,31| 70,84 7061| 72,33 7051 70,69 7227 @ 71,22
No 10 0 71,98 7192 7167| 7341 72,67 7137 7136 72,05
No 11 0 7155 71,49 7129| 72,74 71,12 71,03 70,79 71,43

Tién hanh phén tich phuong sai va hdi quy
gitra cac dai lugng thu duoc ta co:

e HE $6 tuong quan: R =0,9914

e Ham d6 bén kéo ¢ dang ma hoa

Y, = 71,5981 + 11,9156.X; + 3,0450.X; -
1,6375.X1.X; + 3,0464.X,7 - 2,3207.X5% (2)

e Kiém tra do tin cdy cia cac hé sé hdi quy
theo tiéu chuan Student cho thay cac h¢ s6 hoi
quy dam bao do tin cay.

e Kiém tra sy phi hop ciia mé hinh: kiém
tra theo tiéu chuan Fisher. Him d6 bén udn co

Pareto Chart for UON
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gia tri Fynp = 13,71 va gia tri bang cua tiéu
chuén Fisher; Fyang = Fo,05(3, 2 = 19,16;

Vay Finn< Fping do d6 phuong trinh hdi quy
(2) tim dugc tuong thich véi thue nghiém.

Dé danh gia mic d6 anh hudng cua cac yéu
t6 dau vao toi do bén udn nhiéu hay it; Thi
tir phuong trinh tuwong quan (2) ta v& do thi
anh huong cua ty 1¢ thanh phan téi d6 bén
uén va dugc thé hién nhu hinh 6.

Estimated Response Function
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b

Hinh 6. D6 thi anh hudng cua ty 16 nhua/bot go/MAPP téi d6 bén udn

a. Mirc d6 anh hudng ciia cac hé s6 hdi quy t6i dd bén udn
b. Anh huéng cua ty 16 nhya/MAPP/ bot g6 t6i do bén udn
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Trén d6 thi hinh 6a ta thay cac hé s c6 dau
(+) thé hién ty 18 thuan véi d6 bén udn va c6
dau (-) thé hién ty 1& nghich v6i d6 bén udn.
Mirc d6 anh hudng ctia hé sé hdi quy 16n nhat
la X1 va nho nhat 1a X;.X2.

Qua hinh 6b ta thiy anh hudng cta ty 1& nhua
PP/MAPP/Bot g téi do bén udn d6 1a khi
lwgng nhua ting tir 35,9 - 64,1% thi do bén
udn tang; con MAPP ting tir 1,2 - 4,5% thi
d6 bén udn ting sau d6 giam dan. PO bén
udn 16n nhét 1a 94,51MPa khi ty 1¢ nhya PP
13 64,1%; MAPP 13 4,3% va bot gb 1 31,6%.

IV. KET LUAN

Vi ty 1€ pha tron gitta nhua PP, bot g5,
MAPP di khao sat cho thdy. Khi ty 18 ba
thanh phan chinh nay thay di thi d6 bén kéo,

d6 bén udn thay do6i theo. Tuy nhién ty 18 pha
tron hop 1y nhét 1a nhya PP 50,4%; tro tuong
hop MAPP 4,04%; bot g6 45,56% thi d6 bén
kéo, d6 bén ubn déu dat két qua tot.

Viéc nghién ctru da xac dinh dugc phuong
trinh tuong quan giita ty 1¢ nhua PP/ bot gd/
trg tuong hop voi do bén kéo va do bén udn.
Cho phép xac dinh nhanh d6 bén kéo, d6 bén
ubn cua vat liéu théng qua phuong trinh
tuong quan, dé tir d6 cin cit vao yéu cau do
bén cua vt liéu ta sé lua chon duoc ty 1¢ pha
tron gitra ba thanh phan nay cho phu hop vai
san Xuat.
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