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TOM TAT

Do bén kéo, @6 bén udn 1a hai yéu t6 co ban dé danh gia chat luong cuia vat liéu phirc hop gd nhwa. P9 bén
clia vat liéu c6 mbi quan hé mat thiét voi cac thong s6 ché do ép 1a nhiét do ép, ap suat ép va thoi gian ép. Viée
nghién ctru mé hinh héa mdi quan hé gitra ba thong sé nay gitip ta du doan dugc do bén cua vat liéu va xac
dinh dugc ché d6 ép phu hop. Céc két qua thyc nghiém cho thay, thong s6 ché do ép thay ddi thi d bén kéo, do
bén udn déu thay ddi theo, tuy nhién mirc d6 thay doi khac nhau. Khi nhiét do ép qua thip hodc qua cao thi do
bén déu giam, nhiét d6 ép phu hop vao khoang 180 °C; con khi ap suit ép, thoi gian ép ting thi d6 bén san
pham tang nhung lic dau ting nhanh va vé sau ting cham lai. Vi cac mirc két qua thuc nghiém tac gia da tim
dugc mbi twong quan giita nhiét do ép, ap sut ép, thoi gian ép véi do bén udn va do bén kéo 1a ham bac hai.
Két qua nghién cuu da xac dinh duogc ché do ép phu hop cho thiét b ep phun 1a nhiét d6 ép T, = 180°C, ap suét

ép P =

9,3MPa, thoi gian ép Tg= 33gidy thi d6 bén kéo va do bén udn déu dat két qua tét nhét.

Tir khéa: Ap sudt ép, dp bén kéo, dp bén uon,nhiét dp ép, thoi gian ép .

I. PAT VAN PE

Vit liéu phic hop gb nhua 1a sy két hop
giita soi gd va vt liéu nhua, sy Kkét hop nay
mang lai uu diém nhu: bén khi st dung, tudi
tho cua san phém cao, ¢ bé mat san phém
mang chat liéu g0, c6 d6 cimg cao hon so véi
vat li¢u nhya, khong c6 Formaldehyde tu do,
c6 thé tai ché,.... Hién nay & nudc ta san pham
nay c6 nhu cau 16n va dang duogc sir dung rong
rdi, nhung san pham nay chi yéu van 1a nhap
khau, san xudt trong nudc con it.

Tuy nhién, trong nhitng ndm gan diy & nydc
ta dd c6 mot sd nghién ctru vé cong nghé san
xuét loai Vat lleu nay Céc nghién ctru tap trung
vao mot sd yéu t6 nhu nghién ctru vé anh
huong cua ty 1& bot go, kich thudc bot go, ty 1¢
chit tro tuong hop, nhiét do, ap suét, thoi
gian,... dén tinh chat vat liéu. Nhung céc
nghién ctru vé thong sb ché do ép chu yéu la
nghién ctru anh huéng don yéu té cho nén
chua thuc sy phan anh hét duge mdi lién gitra
cac yéu t6 trong qua trinh nghién ciu.

bé bd sung, hoan thién co sé khoa hoc cho
viéc xay dung ché do ép cho vit liéu phic hop
gd nhya trén may ép phun SW-120B tir d6 c6
thé ap dung vao trong thyc té san xuét, thi viéc

nghién ctru anh huong cta thong ché do ép, lua
chon dugc ché do ép hop 1y 1a rat quan trong.
Tir d6 gép phan ting chat luong san pham,
giam chi phi ning luong, ting ning sut. Bai
bao trinh bay két qua nghién ctru anh hudng
cta ché do ép toi do bén kéo, d6 bén udn cua
vat liéu phtrc hop gd nhwa bang phuong phap
ép phun; cac két qua nghién ctru tim duoc 1a co
so dé dé xuit ché do ép hop 1y cho may ép
phun SW-120B va c6 ung dung vao trong thuc
tidn san xuét.

II. VAT LIEU VA PHUONG PHAPNGHIEN CUU

2.1. Vit li¢u

Céc vat liéu dugc su dung trong nghién
clru gom:

Bot gd cao su duoc khai thac tai Binh
Duong, kich thudc hat < 0,5 mm, do am 3-5%.
[2-4];

Nhya su dung la Polypropylene RP348N
(PP) cua cong ty HMC Polymers Co., Ltd,
Bangkok, Thailand. [4-9];

Tro twong hop la Scona TPPP 8112 GA
(MAPP) cua cong ty BYK Kometra GmbH,
Schkopau, Germany. [4-9];

Phuy gia bdi tron 1a BKY-P4101 cta cong ty
BYK Kometra GmbH, Schkopau, Germany. [4-9].
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2.2. Phuong phap nghién ciru

Dung phuong phap tiép can hé thong,
phuong phap giai tich toan hoc va quy hoach
thuc nghiém, duoc tom tit nhu sau:

* Cong doan tao hat g6 nhwa

- Hat g6 nhua sir dung di dugc xac dinh ty
1¢ thanh phan hop ly gitta cac thanh phan
chinh, tron véi ty 1&é nhwa PP50%/bot gb
46%/MAPP 4% va phuy gia boi tron 1a 1/100
phan trong lugng so voi thanh phan chinh. Véi
thiét bi str dung trong thuc nghiém 13 may ép
dun hai truc vit cua Pai Loan tai cong ty
TNHH Chinh Phat Thanh, dia chi 11/11 duong
39, Linh Tay, Thu Btic, TP. H6 Chi Minh. May
c6 10 ving nhiét do, dau dun c6 5 16 dun,
duong kinh 16 dun 14 3,2 mm. Ché do tao hat
gd nhya véi nhiét d6 cac viung la: Ti: 90°C, Ty
130°C, Ts3: 140°C, T4: 140°C, Ts: 150°C, Te:

Hbén hop cdc thanh phin

My tao hat g6 nhua

1500C, T7I 1450C, Tg: 1650C, T92 1750C, Tloi
180°C. Sau khi ra khéi may, s¢i gb nhua duoc
lam ngudi bang khong khi khi qua bing tai
dugc chuyén qua may céit hat dé tao hat gd-
nhyua voi kich thudce 1a 3,2x5 mm, sau do séy
kho va dong goi.

- Sau khi tao dugc hat g nhua tién hanh
xac dinh hai thong sb cua hat gd nhya: Nhiét
d6 chay mém cua hat 13 96,4°C duogc xac dinh
theo tiéu chuan ASTM D648 trén may DSC
204 F1 Phoenix — NETZSCH; chi sb chay
mém cta hat 12 10,6 g/10phit va dugc xac dinh
theo tiéu chuin ASTM DI1238 & nhiét do
230°C, tai trong 5 kg trén may OCA20- Dataph
Ray— Ran 5 MPAC. DPugc xéac dinh tai Phong
thi nghiém trong diém qudc gia va khoa Cong
nghé vat li¢u Truong Pai Hoc Bach Khoa TP.
Hb Chi Minh [2-4].

Hat g6 nhya

Hinh 01. Qud trinh tao hat g6 nhwa

* Cong doan tao miu

Mau ép duoc gia cong trén thiét bi may ép
phun (SW-120B) tai Trung tam Cong nghé cao,
Truong Pai hoc Su pham K¥ thuat TP. HO Chi

Minh. Méy ép phun c6 mét sé dic diém chinh
1a: nhiét do ép, ap suat ép, téc d6 phun duoc
chia thanh 4 ving; May ép SW-120B va mau
thir dugc thé hién nhu hinh 02.

Hinh 02. Mdy ép phun SW-120B va mdu thir kéo, uén
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Xuit phét tir nghién ctru thuc nghiém don
yéu té tac gia phan tich lya chon dugc ving
nhiét d6, ving ap sudt anh huéng nhiéu nhét dé
lya chon xay dung ché @6 thuc nghiém da yéu
t6 va xay dung mién thuc nghiém cho phu hop.
Sau khi hoan thanh cac nghién ciru don yéu to
da xac dinh dugc nhiét d6 ép ving 1 (dau voi
phun - T)), 4p suit ép vung 1 (d4u voi phun -
P)) 1a anh huong manh nhit téi d6 bén san
pham két hop voi yéu td thoi gian ép da xdy
dung duoc ché do ép da yéu té véi phuong an

quy hoach thuc nghiém nhu sau:

- Bb tri thi nghiém bang phuong phép thuc
nghiém da yéu tb toan phan, cac thi nghiém duoc
tién hanh bd tri ngiu nhién hoan toan va phuong
trinh hdi quy dang da thirc bac hai nhur sau:

Y = by + bix; + boxo + bsxsz + biaxixp +
b13%1X3 + basxoxs + biix)® + bysxa” + bsxs” (1)

- Mién quy hoach thyc nghiém cin cr vao
ly thuyét, cac két qua cta cac nghién ctru don
yéu t6 va dic diém cua thiét bi; Mién thyc
nghiém duoc xay dung nhu bang 01

Bang 01. Mién thuc nghiém theo phwong dn bic hai

o Khoang
| Céc mire bién thién
Yéu t 2?:‘ Méc  Mtac Muac  Diém
duGi dudi co sO trén sao trén
-1 0 +1 +o

(o) (o)
T;: Nhiét d6 ép vung 1 (OC)Xl 172 175 180 185 188 5
Py Ap suét ép vung 1 (MPa) X, 7,7 8,0 8,5 9,0 9,3 0,5
Tg: Thoi gian €ép (s) X; 17 20 25 30 33 5

- Ma trén thi nghiém 13 dung phuong an bat
bién quay béc hai cia BOX va HUNTER da
yéu tb toan phan nhu sau:

S6 thi nghiém: N=2"+n, +ng=2"+ 6 +
3=17 vé6ik<5

Trong d6: k - 13 yéu t6 nghién ctru; 2% - sb
thi nghi¢m & mic co so; ng - sb thi nghiém ¢
muc diém sao + o, ng = 2.k = 6; ng - sb thi
nghi¢m 1ap lai ¢ tam, ny = 3; Tri s6 canh tay
don:o =294 =2 = 1,68

Ma tran thi nghiém dang ma: X, (T)); X, (P));
X;5(Tg)

Céac thong sb ép con lai duoc ¢ dinh

T,=162)°C; Téc d6 phun (S; = 60; S, = 55;
Sy=50; S,=45)%; Ap suit ép (P, =9,0; P;
=8.,5; P, =8,0)Mpa.

2.3. Xac dinh d bén kéo va bén udn

a. Xac dinh do bén kéo cia vt lidu composite
26 nhua [3]

- P bén kéo duoc xac dinh theo tiéu chuin
GB/T1040-1992;

- Mau c6 hinh dang va kich thuéc nhu hinh
03; Sb lugng thir nghiém khong it hon 5 mau,
bé mit mau béng phéng, min, khong bi nut, tbe
do gia tai 5 mm/phat va dugc thu trén may

nhu: nhi¢t do6 ¢ép (T,=177; Ts=171; INSTRON 3367.
o
%,
—
[ = G
& =
250|100 300 0] 858 | | [ 40

Hinh 03. Mdu xdc dinh dp bén kéo ciia vit ligu composite g6 nhwa
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b. Xdac dinh do bén uon cua vit liéu composite
@6 nhya [3]

- Pd bén ubn duoge xéac dinh theo tiéu chuin
GB/T9431-2000;

- MAu c6 hinh dang va kich thuéc nhu hinh

04; Sb lugng thtr nghiém khong it hon 5 mau,
khoang cach hai gbi d& 64 mm, bé mit mau
béng phéng, min, khong bi ntt, tde do gia tai 2
mm/phut va dugc thtr trén may INSTRON.

10,0

100

4.0

Hinh 04. Mau xdc dinh dé bén uon ciia vit liéu composite go nhua

ML KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng nhiét d ép, ap suit ép, thoi
gian ép t6i do bén kéo

Thi nghi¢m tién hanh theo ma tran da lap,
mbi ché do ép thi nghiém duoc lip lai 7 lan.
Két qua thi nghiém dugc thé hién ¢ bang 02.

Bang 02. Két qud thi nghi¢m dnh hwéng ciia nhiét dj, dp sudt va thoi gian ép téi dp bén uén

Thi Ma tran thi nghiém S6 1an mau thir (MPa) TB
nghiém 1 X, X3 Lan Lan Lan Lan Lan Lan Lan
(T) (P) (Tg) 1 2 3 4 5 6 7
1 -1.68  0.00 0.00 30.60 30.94 30.44 31.63 31.22 31.80 30.31 30.99
2 -1.00 1.00 1.00 3231 33.57 31.85 31.77 33.18 31.81 31.56 32.29
3 -1.00 -1.00 -1.00 30.77 3029 31.86 30.95 30.52 3226 31.73 31.20
4 -1.00 -1.00 1.00 31.10 3291 31.51 31.38 31.57 31.24 34.06 3197
5 -1.00 1.00  -1.00 31.21 33.05 3123 3032 33.41 31.14 3031 31.52
6 0.00 0.00 0.00 32.04 3195 33.08 33.03 30.88 32.88 33.06 32.42
7 0.00 0.00 -1.68 30.70 32.47 31.08 31.03 31.49 30.87 33.71 31.62
8 0.00 0.00 0.00 3239 3198 31.79 3255 31.85 33.73 33.46 32.53
9 000 1.68 0.00 3253 3324 3232 31.65 3431 3243 31.60 32.58
10 0.00 -1.68 0.00 32.01 3197 31.23 33.09 3259 3098 30.94 31.83
11 0.00 0.00 1.68 3224 31.76 32.66 33.42 32.82 33.02 32.50 32.63
12 0.00 0.00 0.00 33.09 3236 33.70 31.57 3225 3236 33.06 32.63
13 1.00  1.00 -1.00 32.09 3322 3131 30.64 3220 3278 3246 32.10
14 100 1.00 1.00 3241 3196 33.64 3147 32.03 3190 3347 3241
15 1.00  -1.00 1.00 32.08 31.70 31.18 33.27 3242 32.13 31.78 32.08
16 1.00 -1.00 -1.00 31.77 31.73 31.66 33.18 31.56 31.12 31.36 31.77
17 168 0.00 0.00 31.87 3241 31.56 31.82 32.88 3146 31.12 31.87

Tir két qua thi nghiém, tién hanh phan tich
phuong sai va hdi quy dang da thic bac hai
day du voi hai s6 hang chéo bang phan mém
Excel ta dugc két qua nhu sau:

- Hé s6 twong quan: R =0,99

- Kiém tra db tin cdy cta cac hé sd hdi quy
theo tiéu chuan Student va loai boé cac hé sd
khong dam bao do tin cdy. Ta tim dugc phuong

trinh tuong quan gitra d bén kéo véi nhiét do,
ap suat va thoi gian ép nhu sau:

Y, =32,5248 + 0,2087.X; + 0,1875.X, +
0,2834.X5 —0,1141.X;.X; - 0,3798 X,
—0,1051.X,2-0,1354.X5> (2

- Kiém tra sy phut hop ctia mé hinh theo tiéu
chuan Fisher; Him phuong trinh twrong quan
giita d6 bén kéo voi cac yéu td nghién ciru co
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gia tri Fyon = 3,52 va gid tri bang cua tiéu
chuan Fisher; Fuang = Fooszz) = 19,35; Vay
Fiinh< Fpang do d6 phuong trinh hdi quy (2) tim
duogc tuong thich véi thyc nghiém.

* Phdn tich dnh hwéng ciia yéu té dau vio téi
dj bén kéo

Pareto Chart for Keo
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NHIET DO (0C)

C

Trén d6 thi hinh 05a ta thz?iy cac hé sb co
dau (+) thé hién ty 1¢ thuan véi d6 bén kéo va
c6 dau (-) thé hién ty 18 nghich véi do bén kéo.
Mirc d6 anh hudng cta hé sd hdi quy 16n nhat
1a X% va nho nhét 1a X;.Xo.

Qua hinh 05b, 05c, ta thiy khi nhiét do
tang tir 172 — 180°C thi do bén kéo ting va dat
gi4 tri 1on nhit ¢ khoang 180°C. Khi nhiét do
tang trén 180°C dd bén kéo co xu hudng giam
dan, do khi nhiét 46 ¢ 180°C nhwa chay 1ong
hoan toan va sy tron déu cua gd va nhya tdt
hon dan dén kha ning lién két giira nhua va bot
0 t6t hon, do d6 d6 bén kéo d 13 tot nhat; con
khi nhiét d 16n hon 180°C nhya chay long tot,

56

KEO (MPa)

Dé danh gia mirc d6 anh hudng cua cac yéu
t6 dau vao toi d6 bén kéo nhiéu hay it, tur
phuong trinh twong quan (2) chuyén vé dang
thuc sau d6 vé do thi trong quan giita cac yéu
t6 nghién ctru dugc thé hién nhu hinh 05.

Estimated Response Function
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Hinh 05. Pé thi anh hwéng ciia nhigt dp, dp sudt,

thoi gian ép t6i dp bén kéo
. Muec do anh hwong cua cdc hé so hoi quy toi do

a
bén kéo

b. Anh huong cua nhiét do va ap suat toi do bén
kéo

C.

Anh huéng ciia nhiét dg va thoi gian téi do bén

keo

nhung & nhiét d6 nay c6 thé 1am cho bot gb bat
dau bi phan huy dan dén tinh chét cua vat liéu
giam dan. Voi ap suét ép: khi ap suét ép, thoi
gian ép ting thi do bén kéo, do bén udn ting
nhung lic dau ting nhanh, sau d6 ting chim
lai; nguoc lai, ap suat ép nho, thoi gian ép ngan
thi d6 bén cua vat lidu cang giam.
3.2. Anh hwéng nhiét d9, ap suit, thoi gian
ép t6i do bén udn

Thi nghiém duogc tién hanh theo ma tran
da 1ap, mdi ché d6 ép thi nghiém duoc lap lai
7 lan. Két qua thi nghiém dugc thé hién &
bang 03.
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Bang 03. Két qud thi nghiém dnh hwéng ciia nhigt dp, dp sudt va thoi gian ép tdi dp bén uon

Thi Ma trén thi nghiém ‘ Sb }én mAu thir (MPa) ‘ TB
nghiém 1 X5 X3 Lan Lan Lan Lan Lan Lan Lan
(T) (P) (Tg) 1 2 3 4 5 6 7
1 -1.68  0.00 0.00 7271 7224 7201 7373 7191 72.09 73.67 72.62
2 -1.00 1.00  1.00  79.10 79.04 78.79 80.53 79.79 78.49 7848 79.17
3 -1.00 -1.00 -1.00 73.39 73.33 73.13 7458 7296 72.87 72.63 73.27
4 -1.00 -1.00 1.00 7553 74.80 76.14 74.01 74.69 74.80 75.50 75.07
5 -1.00 1.00  -1.00 7826 79.39 77.48 76.74 7837 7898 78.63 78.26
6 0.00 0.00 0.00 7681 7636 78.04 7587 7643 7630 77.87 7681
7 0.00 0.00 -1.68 77.62 78.16 7731 771.57 78.63 7721 7687 77.62
8 0.00 0.00 0.00 77.18 7673 7841 7624 7680 76.67 7824 77.18
9 000 1.68 0.00 8250 82.12 81.60 83.69 82.84 82.55 8220 82.50
10 0.00 -1.68 0.00 75.16 75.12 75.05 76.57 7495 7451 7475 75.16
11 0.00 0.00 1.68 8029 80.83 79.98 80.24 8130 79.88 79.54 80.29
12 0.00 0.00 0.00 7742 7695 7672 78.44 76.62 7680 7838 77.33
13 100  1.00 -1.00 7796 78.67 77.75 77.08 79.74 77.86 77.03 78.01
14 100  1.00 1.00 80.56 78.56 78.78 80.64 80.14 78.53 7849 79.39
15 1.00  -1.00 1.00 75.81 7533 7523 7699 7639 7759 76.07 7620
16 1.00  -1.00 -1.00 75.00 7427 7561 7348 74.16 7427 7497 74.54
17 168 0.00 000 73.11 7266 7434 7217 7273 72.60 74.17 73.11

Tir két qua thi nghiém tién hanh phan tich

phuong sai va hdi quy dang da thic bac hai
day du voi hai s6 hang chéo bang phan mém
Excel ta duoc két qua nhu sau:

Hé sb trong quan: R = 0,99

Kiém tra do tin cdy cua cac hé sd hdi quy
theo tiéu chuin Student va loai bo cac hé s
khong dam bao do tin cdy. Ta tim dugc phuong
trinh trong quan giita d6 bén udn véi nhiét do
ép, ap sudt ép va thoi gian ép nhu sau:

Y, =77,1173 + 0,2333.X, + 2,0589.X, +

0,7500.X5 — 0,3041.X,.X, — 1,5319.X,* +
0,5800.X,” + 0,6268.X5” (3)

Kiém tra sy phu hop cia md hinh theo tiéu
chuan Fisher; Him phuong trinh twrong quan
gitra 46 bén udn vai cac yéu té nghién ctru cd
gia tri Fyn = 4,12 va gid tri bang cua ti€u
chuin Fisher; Fuang = Foos024) = 19,35; Vay
Fiioh< Fhing do d6 phuong trinh hoi quy (3) tim
duoc tuong thich véi thuc nghiém.

* Phén tich dnh hwéng ciia yéu té dau vio
tdi dj bén uon

Dé danh gia mtc d6 anh huéng cia cac yéu
td dau vao toi dd bén kéo nhiéu hay it; Thi tur
phuong trinh trong quan (3) chuyén vé dang
thuc sau d6 vé do thi trong quan giita cac yéu
t6 nghién ctru dugc thé hién nhu hinh 06.
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Pareto Chart for Uon

B:P1 (X2) -
A
C:Tq (X3) |-
CC |-
BB
AT (X1) s
AB
se |

AC

standardized affects a

Estimated Response Function

@
~

@
a

@
@

UON (Mpa)
®
2

~
©

~
~

~
«

AP SUAT (Mpa)

Trén d6 thi hinh 06a ta thiy cac hé sé co
dau (+) thé hién ty 1& thuan v6i d6 ubn va co
dau (-) thé hién ty 18 nghich voéi d6 bén udn.
Mirc d6 anh huong ctia hé s6 hdi quy 16n nhat
1a X, va nho nhét 13 X,.X;.

Qua hinh 06b, 06¢c, ta thiy khi nhiét do
tang tir 172 — 180°C thi do bén udn ting va dat
gia tri 16n nhét ¢ khoang 180°C; sau khi nhiét
d6 tang trén 180°C thi d6 bén udn c¢6 xu hudng
giam dan. S¢ di c6 hién twong nhu vay 1a vi
khi nhiét 36 & 180°C nhya chay long hoan toan
va sy tron déu cua g5 va nhya t6t hon dan dén
kha nang lién két giita nhya va bot gob t6t hon,
do d6 d¢ bén uén la tt nhat. Khi nhiét do 16n
hon 180°C nhua chay long tét, nhung & nhiét
d6 nay bot gd bét dau bi phan huy din dén tinh
chat cua vat lidu giam dan. Khi ap suét ép va
thoi gian ép tang thi d6 bén udn ting nhung
muc do tang trong cac giai doan khac nhau, cu
thé 1a giai doan dau khi ting ap suat ép va thoi
gian ¢ép ting thi do bén udn ting nhanh; giai
doan cudi d6 bén udn tang cham lai va nguoc
lai khi 4p sudt ép, thoi gian ép giam thi d6 bén
udn giam nhung murc d6 giam khac nhau.

Estimated Response Function

UON (Mpa)

NHIET DO (0C) 180

Hinh 06. Pé thi anh hwéng ciia nhigt dp, dp
sudt, thoi gian ép tdi dp bén uén

a . Mikc d¢ anh hieong ciia cdc hé s6 hoi quy t6i
do bén uén
b. Anh hudng ciia nhiét dg va dp sudt t6i do bén
uon
c. Anh hwéng ciia dp sudt va thoi gian t6i dg bén
uon

3.3. Xac dinh ché dd ép hop ly

Ché do ép hop 1y 1a ché do ép théa min
duoc diéu kién do bén kéo, do bén udn 16n
nhit nhung van dam bao dugc cac yéu cau vé
k¥ thuat va phu hop voi may moc thiét bi,. ..

Dé xac dinh duoc ché do ép hop 1y ta xay
dung bai toan quy hoach dua trén phuong trinh
tuong quan (2) va (3) v6i 3 bién X, Xa, X3
theo cac diéu kién 1a do bén kéo — Max, do
bén ubén — Max.

Gidi bai toan quy hoach trén ta tim dugc
nghiém 1a X; = 0; X, = 1,60; X5 = 1,60 voi gia
tri Y, = 32,66MPa, Y, = 84,71MPa. Sau khi
tim duoc ¢ dang ma hoa ta chuyén thanh gia tri
thuc véi ché do ép 1a nhiét do ép T, = 180°C,
ap suét ép P, = 9,3MPa, thoi gian ép Tg = 33s
thi d6 bén kéo 1a 32,66(MPa) va do bén udn l1a
84,71MPa.

IV. KET LUAN

Tir cac két qua nghién ctru, c6 thé rat ra mot
s6 két luan sau:

- Khi nhiét d6 ép dau voi phun qua cao hodc
qua thip thi do bén kéo, d6 bén udn déu khong
t6t. Thoi gian ép, 4p suit ép ting thi do bén
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udn, do bén kéo cua vat liéu tang va nguoc lai;
tuy nhién muc d6 tang la khac nhau, giai doan
dau tang nhanh, giai doan sau ting cham.

- Qua nghién ctru, phan tich cac yéu té anh
huong cho thdy ché do ép hop 1y nhat dbi véi
thiét bi ép phun 1a: nhiét d6 ép (T,=180°C;
T=177°C; T3=171°C; T4=162°C); 4p suat ép
(P1=9,3MPa; P,=9,0MPa; P;=8,5MPa;
P,=8,0MPa); thoi gian ép 33s; toc d6 phun
(S1=60%; S,=55%; S3=50%; S4=45%).

- Nghién ctu da xac dinh duoc phuong
trinh twong quan giita nhiét do ép, ap sut ép,
thoi gian ép voi do bén kéo va do bén udn;
thong qua phuong trinh twong quan cho phép
xac dinh duge do bén kéo, do bén udn cua vat
lidu, tir d6 cin clr vao yéu ciu do bén cua vat
liéu ta s& lya chon duogc ché do ép phu hop véi
san xudt.
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STUDY THE EFFECT OF TECHNOLOGICAL PARAMETERS OF INJECTION
PROCESS ON THE TENSILE STRENGTH AND FLEXURAL STRENGTH OF
WOOD PLASTIC COMPOSITE

Quach Van Thiem, Tran Van Chu

Tensile strength and flexural strength are two basic factors to evaluate the quality of the wood plastic
composite materials. The strength of materials has intimate relationships with technological parameters of
injection process such as temperature, pressure and cycle time. The study modeled the relationship between these
technological parameters and the flexural strength, tensile strength of the material, which helps us predict the
strength of material and determine the optimized technological parameters of injection process. The results of
experiments show that when the technological parameters of injection process change, the tensile strength and
flexural strength will change in various degrees. As the temperature is too low or too high, the strength will
decrease and optimistic temperature is around 180°C; while the pressure and the cycle time increases, the product
strength rapidly increases at first time and slowly increases latter. Through experimental results, we have found
the quadratic equation showing the relation between temperature, pressure, cycle time and tensile strength,
flexural strength. The study determines the optimization of technological parameters in the production process:
temperature is 180°C, pressure is 9.3MPa, cycle time is 33s giving the best results of the tensile strength and
flexural strength.

Keywords: Cycle time, flexural strength, pressure injection, temperature injection, tensile strength.
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