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TOM TAT

Chét lwong cia vat liéu phie hop gd nhya thuong duoc thé hién qua cac yéu t& nhu do bén kéo, do bén
ubn,... Cac yéu td ndy c6 mbi quan hé mat thiét v6i cac thong sb cong nghé ¢p, dédc biét nhiét do ¢p dau voi
phun Viéc nghién ctu anh hudng cua nhiét d6 ép dau voi phun t6i do bén kéo, do bén udn co thé tiét kiém
ning lwong tiéu thu ma van nang cao d6 bén cho san phdm. Cac két qua thi nghiém cho thiy khi nhiét do ép
thay ddi thi d6 bén kéo, d6 bén ubn déu thay ddi theo, tuy nhién & nhimg muc d6 khac nhau. Vi cac muc két
qua thuc nghiém chung t6i da tim ra dugc phuong trinh twong quan gitra nhié¢t d6 ép dau voi phun va d6 bén
ubn, d6 bén kéo 1a ham béc hai. Thong qua phuong trinh tuong quan két hop véi thue nghiém di xac dinh dugc
d6 bén kéo 16n nhit 1a 31,77 (MPa) khi nhiét do ép dau voi phun 1a 178°C va d6 bén udn 16n nhit o, = 71,03
(MPa) khi nhiét d6 ép dau voi phun 1a 179°C. Nhiét d¢ ép dau voi phun thich hgp nhat dé san xut vat liéu

phirc hop gd nhya trén may ép phun 1a 179°C.

Tir khéa: P§ bén kéo, dp bén uon, nhuwa PP, vit ligu phirc hop g6 nhwa

I. DAT VAN DE

Vit liéu phuc hop gs nhya la mot loai vat
liéu méi 1a sy két hop gitta soi gb va vit liéu
nhua, sy két hop nay mang lai tinh ning uu
diém nhu: Bén khi sir dung, tudi tho cta san
pham cao, c6 bé mit san phdm mang chét liéu
g0, co6 do cing cao hon so voi vat liéu nhua,
khong c6 Formaldehyde .... C6 nhiéu tinh chét
t6t vi du so voi vat lidu gd nhu co kich thudce
6n dinh hon, khong bi xuét hién vét ran nit,
khong bi cong vénh, d& dang tao mau sic cho
san pham, c6 thé gia cong lan thtr 2 gidng nhu
vat liéu g5, dé dang cit got, dung keo dé Kkét
dinh, c6 thé dung dinh hodc oc vit dé lién két,
quy cach hinh dang c6 thé cin ctr vao yéu cau
cia ngudi dung dé diéu chinh, tinh linh hoat
cao. Co tinh nhiét déo cua vat liéu nhua tir d6
dé dang gia cong, tao hinh, thong thudng co
thé gia cong theo mau dat sdn hodc co thé gia
cong theo yéu cau cu thé, c6 kha ning tng
dung rong. Tinh nang hoa hoc tbt, chiu duoc
dé pH, chiu dugc hoa chét, chiu duoc nude
man, su dung dugc ¢ nhiét do thép, khong bi
bién d6i hinh dang khi hut am; st dung duogc
nhiéu 1an hodc thu héi tai st dung, c¢6 loi ich
trong bao vé moi truong.

O Viét Nam, viéc nghién ctru vé vat liéu

composite gd nhya moi chi dugce tién hanh
cach day mot vai nam, chii yéu nghién ciru vé
anh huong cua ty 1& bot gb, kich thude bot go,
phuong phap gia cong, anh huong cua ty I¢
chat tro tuong hop,... dén tinh chat vat lidu.
Riéng nghién ctru dnh huong cia nhiét do ép
con rat han ché. Trude thuc trang do, dé bd
sung, hoan thién co s& khoa hoc cho céc
nghién clru nham nang cao chét lugng vat li€u
composite gd nhya, va tiét kiém chi phi ning
luong, ting nang sudt tir d6 ha gia thanh san
pham 13 mot didu c6 ¥ nghia. Bai bao trinh bay
két qua nghién ciru anh hudng cta nhiét do ép
dau voi phun toi do bén kéo, 6 bén udn cua
vat liéu composite gd nhua; cac thong sb6 tim
duogc sé 1a co s& dé dé xuit nhiét do ép ung
dung vao trong thuc tién san xuét.

II. NGUYEN LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctru

Cac vat liéu dugc st dung trong thi nghiém
dung cho nghién ctru gdm:

Bot gd cao su dugc khai thac tai Binh
Duong, kich thudc hat bot gd < 0,5 mm, do am
bot gb 3-5%. [10];

Nhya su dung 1a Polypropylene RP348N
(PP) cua cong ty HMC Polymers Co., Ltd,
Bangkok, Thailand. [4,10];
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Tro tuong hop la Scona TPPP 8112 GA
(MAPP) cua cong ty BYK Kometra GmbH,
Schkopau, Germany. [4,10];

Phu gia boi tron 1a BKY-P4101 cta cong ty
BYK Kometra GmbH, Schkopau, Germany.
[4,10].

2.2. Phwong phap nghién ciru

Pé thyc hién ndi dung nghién ciru tac gia
ding phuong phap tiép can hé thdng, phuong
phdp giai tich todn hoc va quy hoach thuc
nghi¢m, dugc tom tat nhu sau:

Tao hat gd nhya: hat gb nhya sir dung véi
thanh phén chinh dugc trén véi ty 1€ nhya
PP50%/bot gd 46%/MAPP 4% va phu gia boi
tron 13 1/100 trong luwong so voi thanh phan
chinh. Véi thiét bi str dung trong thuc nghiém
la may ép dun hai truc vit cia Pai Loan tai
cong ty TNHH Chinh Phat Thanh, dia chi
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Hbén hop cdc thanh phin

Soi g6 nhuwa

11/11 dwong 39, Linh Tay, Thu Pic, TP. Ho
Chi Minh, dién thoai: 0838968098. May c6 10
vung nhiét do, dau dan c6 2 15 dun, duong kinh
16 dun 1a 3,2 mm. Ché dd tao hat gb nhua véi
nhiét do cac vung la: Ty: 90°C, T,: 130°C, Ts:
140°C, T4: 140°C, Ts: 150°C, Ts: 150°C, T
145°C, Ts: 165°C, To: 175°C, Tyo: 180°C. Sau
khi ra khoi may sgi gd nhua dugc lam nguoi
bang khong khi khi qua bang tai duoc chuyén
qua may cit hat dé tao hat gd-nhwa véi kich
thude 13 3,2x5 mm, sau d6 sdy kho va dong
g6i. Nhiét d6 chay mém cua hat 13 96,4°C duoc
xéc dinh theo tiéu chudn ASTM D648 trén may
DSC 204 F1 Phoenix — NETZSCH; chi s6
chay mém cua hat 1a 10,6 g/10phut va duogc
xé4c dinh theo tiéu chuidn ASTM D1238 & nhiét
d6 230°C, tai trong 5 kg trén may OCA20-
Dataph Ray — Ran 5 MPAC; [2-4].

Hat g6 nhya

Hinh 01. Qud trinh tao hat g6 nhwa

Tao mau thir: qua trinh tao mau thtr duoc
thuc hi¢n tai truong Pai hoc Su pham k¥ thuat
TP. H5 Chi Minh, mau dugc ép trong khudn
dinh hinh theo dung ti¢u chuin x4c dinh do
bén kéo, do bén udn trén may ép phun SW-
120B ( hinh 02), véi thong sb ép nhu sau: [1-4]

- Nhiét d6 ép ving dau voi phun (T)) thay

ddi tir 17Q—190°C, con nhiét do cac vung khac
khong doi do6 la To,=185°C; Ts=175°C;
T4=1650C.

- Toc @6 phun: S; = 60%; S, = 55%; S; =
50%;,S4=45%

- Ap suat ép: P; = 9,0 MPa; P, = 8,5 MPa;

P; = 8,0 MPa; P4, =7,5 MPa

- Thoi gian ép 23 giay

Hinh 02. Mdy ép phun SW-120B vi méu thir kéo, uon
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2.3. Xac dinh d$ bén kéo va bén udn

a. Xac dinh ung sudt kéo cua vat

composite g6 nhua [3]

- Ung sudt kéo dugc xac dinh theo

chuin GB/T1040-1992 cuia Trung Qudc;

—

lieu

tiéu

- Mau c6 hinh dang va kich thudc nhu
hinh 03;

- S6 luong thir nghiém khong it hon 5 miu,
bé mit mau béng phéng, min, khong bi nut, tde
do gia tadi 5 mm/phut va duogc thir trén may
INSTRON 3367 cua MJ.
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Hinh 03. Mdu xdc dinh dp bén kéo ciia vit ligu composite g6 nhuwa

b. Xac dinh uwng suat uon cua vat liéu

composite g6 nhwa [3]

- Ung sudt udn duoc xac dinh theo tiéu
chuin GB/T9431-2000 cta Trung Qudc;
- MAu c6 hinh dang va kich thuéc nhu hinh 04;

- 86 lugng thir nghiém khong it hon 5 miu,
khoang cach hai gbi d& 64 mm, bé mat mau
bang phang, min, khong bi nit, toc do gia tai 2
mm/phit va dugc thtr trén may INSTRON
3367 cua My.
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Hinh 04. Mau xdc dinh d¢ bén uon cua vit liéu composite go nhwa

M. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng téi do bén kéo

Thi nghiém dugc tién hanh bd tri ngiu

nhién theo 5 mtrc nhiét do, mdi ché do ép thi
nghiém dugc lap lai 7 lan. Két qua thi nghiém
dugc thé hién & bang 01.

Bang 01. Két qud thi nghi¢m dnh hwéng ciia nhiét d ép dau voi phun t6i dp bén kéo

Ma tran thi nghiém

$6 14n miu thir (MPa)

ngf}'i‘gm nhigt d ép dau voi . . . . . . . TB
phun (T, -"C) Lan1l Lan2 Lan3 Lan4 Lan5 Lané6 Lan7

No 1 170 31,44 30,67 30,87 31,08 31,43 31,27 30,82 31,08

No 2 175 32,08 31,53 31,52 31,30 31,80 31,12 31,65 31,57

No 3 180 31,29 31,81 31,59 32,22 31,58 31,40 31,65 31,65

No 4 185 30,64 30,80 31,61 31,80 31,10 30,85 31,34 31,16

No 5 190 29,19 29,90 29,29 29,70 30,16 29,34 29,29 29,55
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Tién hanh phan tich phuong sai va hdi quy
gitra cac dai luong thu duoc ta co:

- Hé sb twong quan: R = 0,99

- Ham do bén kéo ¢ dang thuc: oy = -
397,3903 + 4,8369.T; — 0,0136.T

- Kiém tra do tin cdy cua cac hé sb hdi quy
theo tiéu chuan Student cho thiy cac hé sé hoi

quy déu ton tai vi t > tp, do vay ta tim duogc mbi
tuong quan giita d6 bén kéo va nhiét do ép.

Xéc dinh thong s6 t6i wu 1a do bén kéo 16n
nhét: bai toan duogc 1ap trén co s& cua ham oy =
-397,3903 + 4,8369.T; — 0,0136.T,* ,gldi bai
toan ta tim dugc T, = 178°C thi d6 bén kéo 16n
nhat 13 oy = 31,77 (MPa)
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Hinh 05. Do thi anh hwéng ciia nhigt dp ép dau voi phun t6i dé bén kéo

Trén d6 thi hinh 05 cho thdy véi khoang
nhiét d6 ép tang 170°C dén 178°C thi do bén
kéo ting va sau d6 c6 giam dan, sé di c¢6 hién
twong nhu vay 1a vi khi nhiét do ¢ 178°C nhya
chay 16ng hoan toan va su tron déu cua gd va
nhua t6t hon din dén kha ning lién két gitta
nhua va bot gb tét hon do d6 cho do bén kéo
t6t nhat. Khi nhiét d6 16n hon 178°C nhya chay
long tét, nhung & nhiét do nay c6 thé 1am cho
bot gb bat dau bi phan huy din dén tinh chat

cua vat li¢u giam dan; con trong khoang nhiét
d6 170°C - 175°C do nhya bat dau chay 1ong,
kha ning tron déu gitta gb va nhua khong t6t
dan dén d6 bén kéo giam.
3.2. Anh huéng téi do bén udn

Thi nghiém dugc tién hanh bd tri ngiu
nhién theo 5 mirc nhiét do, mdi ché do ép thi
nghi¢m duogc lap lai 7 lan. Két qua thi nghiém
duoc thé hién & bang 02.

Bang 02. Két qud thi nghi¢m dnh hwéng ciia nhigt dp ép dau voi phun téi dé bén uon

Ma tran thi nghiém

$6 14n miu thir (MPa)

Th' nhiét do ép diu voi TB
nghi¢m phun (T -°C) Lin1 Lin2 Lin3 Lind4 Lin5 Lin6 Lin7
No 1 170 66,92 66,13 66,34 66,54 6698 6643 6638 66,53
No2 175 70,83 70,39 70,76 69,98 70,95 70,35 70,39 70,52
No 3 180 69,72 71,22 69,96 71,77 71,51 71,57 71,46 71,03
No 4 185 69,73 69,12 6890 68,53 69,21 69,21 69,13 69,12
No5 190 65,83 66,27 65,95 64,94 6591 66,71 65,775 6591
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Phén tich phuong sai va hdi quy gitta cac
dai lugng thu duogc cho két qua nhu sau:

- Hé s twong quan: R = 0,98

- Ham do bén udn & dang thuc

ou=-1476,5226 + 17,2478.T, — 0,0481.T

- Kiém tra do tin cdy cua cac hé sé hdi quy
theo tiéu chuan Student cho thy cac hé s hoi
déu ton tai vi t, > ty, do vy véi nhiét do khao

sat tir 170°C dén 190°C tim dwoc mdi quan hé
gitra d6 bén udn va nhiét d6 ép vang 1.

Xéc dinh thong sb toi vu 1a 6 bén udn 16n
nhét: Bai toan duoc 1ap trén co sé cua ham oy
= -1476,5226 + 17,2478.T, — 0,0481.T %, giai
bai toan ta tim dugc T; = 179°C thi d6 bén udn
16n nhit 1a 6, = 71,03 (MPa)
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Hinh 06. Pé thi anh huéng ciia nhiét dp ép dau voi phun t6i dp bén uén

Trén d6 thi hinh 06 cho thay voi khoang
nhiét do ép tang 170°C dén 179°C thi d6 bén
udn ting va sau d6 c6 giam dan, s& di co hién
twong nhu vay 1a vi khi nhiét do6 ¢ 179°C nhya
chay 16ng hoan toan va su tron déu ciia gb va
nhya t6t hon din dén kha nang lién két giira
nhua va bot gb tdt hon do d6 cho do bén kéo
tot nhat. Con nhiét do 16n hon 179°C nhya
chay 1ong tot, nhung & nhiét do nay c6 thé lam
cho bot gd bit dau bi phan huy dan dén tinh
chit cua vat liéu giam dan; trong khoang nhiét
d6 170°C - 175°C do nhya bat dau chay long
dan dén kha niang tron déu giita gb va nhua
khong tot cho nén lam cho d¢ bén udn giam.
IV. KET LUAN

Vé6i nhiét 6 ép dau voi phun dd khao sat
cho thdy: Khi nhiét d6 ép du voi phun qua cao
hodc qua thap thi d6 bén kéo, d6 bén ubn déu
khong tot; két qua nghién ciru cho thay nhiét

d6 ép dau voi phun thich hop nhét & 179°C.

Nghién ctru da xac dinh dugc phuong trinh
tuong quan gitra nhiét 4o ép dau voi phun véi
d6 bén kéo va do bén udn; théng qua phuong
trinh twong quan xac dinh nhanh dugc do bén
kéo, d6 bén udn cua vat liéu, tir d6 can ct vao
yéu cAu do bén cua vat liéu ta s& lya chon duge
nhiét 6 ép pht hop véi san xuat.
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STUDY ON THE EFFECT OF HOPPER'S TEMPERATURE TO DIE ZONES
ON THE TENSILE STRENGTH AND DEFLECTIVE STRENGTH
OF WOOD PLASTIC COMPOSITE

Quach Van Thiem, Tran Van Chu

SUMMARY

The quality of wood plastic composite material is shown through factors such as tensile strength, flexural
strength, ... These factors have intimate relationships with technology parameters of processing, especially the
temperature of injection nozzle. The study of the influence of the nozzle temperature to tensile strength,
flexural strength can not only save energy consumption but also improve the durability of the product. The
results of experiments showed that when the temperature changes, the tensile strength, flexural strength will
change, but in varying degrees. And from those experimental results we have found a regression equation
between injection nozzle temperature and tensile strength, flexural strength, is quadratic. Through the
regression equation combines with experimental results, we can identify the maximum tensile strength, which
is 31.77 (MPa) when the injection nozzle temperature is 178°C and the maximum flexural strength, which is
71.03 (MPa) when the injection nozzle temperature is 179°C. The most suitable temperature of injection nozzle
for the processing of wood plastic composite material in the injection molding machine is 179°C.

Keywords: Flexural strength, PP plastic, tensile strength, wood plastic composite
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