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NGHIEN CUtJ ANH HlTOfNG CHE DO EP Xdl DO BEN KEO 
VA DO BEN U 6 N C U A V ^ T LIEU PHlTC HOfP GO NH^A 

Quach Van ThiSm\ TVan Van Chii^ 

^ TS. Bgi hoc Suphgm Ky thuat Tp. H6 Chi Minh 
^PGS. TS. D0 hgc Ldm nghiep Vi?t Nam 

TOMTAT 

Y>g ben k6o, d$ b ^ u6ii \k hai yka to ca ban dl d ^ i gi^ chSt lu^ng ciia vat lieu phi^ hgp gS nhvia. Dd b£n 
cua v§t lif u c6 m6i quan h§ mat tiiĵ t v6i cSc thong so chi dp £p 14 nhiet d6 dp, Sp sikt ip v4 thin gian 6p. Viec 
nghien cihi mo hhih hda m6i quan he gifia ba thdng s6 niy giup ta du do^ dupe d$ b^n cua vSt lif u \k xic 
djnh dugc chi d$ fp phii hgp. Cac kit qua thuc nghifm cho thSy, thdng so che dp ̂  diay d6i thi dO bin k6o, d5 
ben u6n deu thay d6i theo, tuy nhien miic d0 thay d6i khic nhau. Khi nhiet dO &p qui thSp ho$c qui cao thi d§ 
bin deu giam, nhift dp €p phii hpp vio khoing 180 °C; c6n khi ip su& ep, flioi gian 6p ting Ihi d^ ben san 
pham tang nhung luc diu ting nhanh va v£ sau tSng ch§m l&i. Vdi cic miic kit qua th^c nghif ra tic gii di tim 
dugfc m6i tuong quan giOa nhift d6 dp, ip sudt dp, thdi gian dp vdi dfl bin uon vi dp bin kdo li him bic hai. 
Kit qui nghifn euu dS xic dinh dupe chi df dp phii hpp cho thilt bj dp phun li nhift dO dp Tj = 180°C, ip suit 
dp Pi = 93MPa, thdi gian dp Tg = 33giiy thi d§ bin kdo vi df ben uon deu dat ket qui t6t nhit. 

TO- khda: Ap suit ip, d^ ben keo, m bkn uStt,nhi4t d^ ip, thdi gian ep. 

I. ©AT VAN D i 

Vat lieu phiic hop go nhua la sir kit hop 
giua soi go va vSt li$u nhua, su kit hop nay 
mang Igi uu diem nhu: bin khi su dung, tu6i 
thp cua san pham cao, c6 bl mat san phim 
mang chat lieu g5, c6 d6 cung cao hon so voi 
vat lieu nhira, kh6ng c6 Formaldehyde tu do, 
CO the tai che Hien nay a nuoc ta san phSm 
nay cd nhu cau Ion va dang dugc sir dung rong 
rai, nhung san phSm nay chu yeu van la nhap 
khau, san xuat trong nuoc con ft 

Tuy nhien, trong nhOng nam gan day 6 nyoc 
ta da CO mot so nghien euu ve cong nghe san 
xuat loai vat lifu nay. Cac nghien euu tap tmng 
vao mot so yeu to nhu nghien ciiu ve înh 
huong cua ty le bOt go, kich thuoc hot g6, t^ 1$ 
chat trg tuong hgp, nhiet do, ap su§.t, thai 
gian,... d§n tiiih chat vat lieu. Nhung cac 
nghien ciiu vl thdng s6 chi do ep chu ylu la 
nghien ciiu anh hudng don yeu to cho n€n 
chua thuc su phan anh hit dugc mdi hen g i ^ 
cac ylu td trong qua trinh nghien euu. 

D I bd sung, hoan thien ca sd khoa hgc cho 
viec xSy dung chi dg ep cho v|it lieu phiic hgp 
go nhua tr6n may ep phun SW-120B tut do cd 
till ap dung vao trong thvtc tl san xah, thi viec 

nghien ciiu anh hudt^ cua thong che dg ep, liia 
chgn dugc che do ep hgp ly la rat quan trgng. 
Tir dd gop phin tang chit lugng s ^ phim, 
giam chi phi nang Iugng, tang nSng suit. Bai 
bdo trinh bay ket qua nghien c6u anh hudng 
cua che dg ep tdi dg bSn keo, d0 bin udn cua 
vdt lieu phiic hgp go nhua bing phuong phap 
dp phun; cac ket qua nghien cihi tim dugc la ca 
sd dl de xuat che do ep hgp 1̂  cho may ep 
phim SW-120B va cd iing dung vao trong thî c 
tiln san xuit. 

aV^TUEaVAIBlXOffSGHIAPNGHIENCUtJ 

2.1.V|ltlieu 
Cac vat lieu dugc su dvng trong nghien 

ciiu gdm: 
B6t gd cao su dugc khai thac tai Binh 

Duang, kich thudc hat < 0,5 mm, dg am 3-5%. 
[2-4]; 

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

Trg tuang hgp la Scona TPPP 8112 GA 
(MAPP) cua cdng ty BYK Kometia GmbH, 
Schkopau, Germany. [4-9]; 

Phu gia bdi tron la BKY-P4101 cua cdng ty 
BYK Kometia GmbH, Schkopau, Gemiany [4-9]. 
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2.2. Phirffng phap nghien ciru 
Dung phuong phap tiip cjn he th6ng, 

phuong phap giai tich toan hpc va quy hoach 
thvrc nghi^, drajc torn tit nhu sau: 

* CSng tofn tfo hft gdnhita 
- Hat g5 nhua su d\mg da dugc xac dinh ty 

le thanh pliin hgp ly giiia cac thanh phin 
chinh, tron voi ty 1$ nhira PP50%/b$t g6 
46%/MAPP 4% va phv gia boi tron la l/IOO 
phan trong lugng so vcri thanh phin chinh. V6i 
thiet bi sil dung trong thuc nghi$m la mdy dp 
dim hai true vit ciia Ddi Loan tai cdng ty 
TNHH Chinh Phit Thanh, dia chi 11/11 duong 
39, Linh Tay, Thil Due, TP. H6 Chi Mmh. May 
CO 10 vung nhi?t do, diu diin co 5 lo diin, 
dn6ng kinh lo diin la 3,2 mm. Chi dg tao hat 
g6 nhua voi nhiet dO cic viing la: Ti: 90°C, Tj-
nCC, T3: 140°C, T4: I40°C, T,: 150°C, Ts: 

150°C, T7: 145°C, Tg: 165°C, T,: 175°C, Tu: 
180°C. Sau khi ra khoi miy, sgi gS nhua duoc 
lam nguoi bing kh6ng khi khi qua bang tii 
dugc chuyen qua miy cit h^t &h tao haX go-
nhua voi kich thuac la 3,2x5 mm, sau do sly 
kh6 vi dong goi. 

- Sau khi tao dugc hat g5 nhua ti&i hinh 
xac dinh hai thong so cija h^t go nhira: Nhiet 
dg chiy mim cua hat la 96,4°C dugc xic djnh 
theo tieu chuan ASTM D648 tren miy DSC 
204 FI Phoenix - NETZSCH; chi s6 chiy 
mlmcuahatlal0,6g/l Ophut vi dugc xac djnh 
theo tieu chuin ASTM D1238 o nhift dg 
230°C, tii trgng 5 kg tren miy OCA20- Dataph 
Ray- Ran 5 MPAC. Dugc xac dinh tai Phdng 
thi nghidm h-gng dilm qu6c gia vi khoa Cong 
nghe vsit hju Truong Dai Hgc Bich Khoa TP. 
H6 Chi Mmh [2-4]. 

Hin hfp cdc thinh phin Miy too h^tgSnh^ 

Hinh 01 Qud trinh tgo hat gd nhua 
Hgtgdnhifa 

* Cdng do^n t^o mau 
Mau 6p dugc gia c3ng tren thilt bi miy 6p 

phun (SW-120B) tai Tnmg tim Cong nghe cao, 
Tru&ng Bai hgc Su pham KJ thuat TP. H6 Chi 

Mmh. May ep phun c6 mgt s6 dJc dilm chinh 
la: nhiet dg ep, ap suit 6p, tic do phun dugc 
chia thanh 4 vilng; Miy cp SW-120B vi miu 
thil dugc the Men nhu hinh 02. 

Hinh 02. May epphun SW-mB vi ntSu thtrkio,, 
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Xuat phat tir nghien ciiu thuc nghidm dan 
yeu to tac gia phan tich lua chgn dugc vimg 
nhift dd, viing ap suat anh hudng nhieu nhat de 
l\ra chgn xfiy dung che do thuc nghif m da y€u 
to v§i xay dung mien thuc nghiem cho phii hgp. 
Sau khi hoan thanh cac nghien ciiu don ylu td 
da xac dinh dugc nhift do ep vimg 1 (dau voi 
phun - Tl), ap suit ep vimg 1 (diu vdi phun -
Pi) la înh hudng mgnh nhit tdi dp bin san 
phim kit hgp vdi ylu td thdi gian ep dS xSy 
d\mg dugc che dg ep da yeu td vdi phuang im 

quy hoach thuc nghiem nhu sau: 
- Bd tri thi n ^ e m bing phuong pheq) thuc 

nghifm da ylu td toan phin, cac thi nghifm dugc 
tiln hanh bd tri ngSu nhien hoan toan va phuong 
trinh hdi quy dang ̂  thiic biic hai nhu sau: 

Y = bo + b)Xi + b2X2 + b3X3 + bi2XiX2 + 

bi3XiX3 + b23X2X3 + buXi^ + b22X2̂  + b33X3̂  (1) 

- Miin quy ho^ch thuc nghiem cSn cii vao 
ly thuylt, cac kit qua cua die nghien ciiu dan 
ylu td va dac dilm ciia thiet bi; Mien th\rc 
nghifm dugc xay dung nhu bang 01 

Bang 01. Mien thuc nghidm theo phircmg dn bac hai 

Ylu to 

T,; Nhiet dg ep viing 1 ("€) X, 

Pi: Ap suit ep vung 1 (MPa) Xj 

Tg: Thdi gian ep (s) X3 

Diem 
sao 

du6i 
( - a ) 
172 

7,7 

17 

Mile 
dudi 

-1 

175 

8,0 

20 

Cac mile 

Miic 
CCTSOf 

0 

180 

8,5 

25 

Muc 
tren 
+1 

185 

9,0 

30 

Dilm 
sao tren 

(+a) 

188 

9,3 

33 

Khoang 
biln thien 

5 

0,5 

5 

- Ma trgn thi t ^ f m la dung phuong an bit 
bien quay b§c hai cua BOX va HUNTER da 
ylu td toan phin nhu sau: 

S6 thi nghifm: N = 2'' + na + no = 2̂  + 6 + 
3 = 17vdik<5 

Trong dd: k - la ylu td nghiSn ciiu; 2^ - so 
thi nghifm d miic ca sd; Ua - so thi nghiem d 
miic dilm sao ± a, fla = 2.k = 6; no - sd thi 
nghifm lap lai d t&n, no = 3; Tri s6 canh tay 
d6n:a = 2'̂ ^ = 2' ' ' = 1.68 

Ma tr$n thi nghiem damg ma: Xi (TO; X2 (Pi); 
X3(Tg) 

Cac thong so ep con lai dugc co dinh 
nhu: nhiet do ep (T2=177; T3=171; 

T4=162)°C; T6C do phun (Si = 60; S2 = 55; 
S3 = 50; S4 = 45)%; Ap suit ep (P2 = 9,0; P3 
= 8,5;P4=8,0)Mpa. 

2.3. Xac dinh do bin keo va ben uon 

a. Xdc dinh do ben keo cua vgt li$u composite 
gSnhua [3] 

- Do bin keo dugc xac djnh theo tieu chuan 
GB/Tl 040-1992; 

- Mau cd binh dang va kich thudc nhu hinh 
03; S6 lugng thii nghifm khdng it hon 5 mlu, 
bl mat mlu bing phing, min, khdng bj nut, toe 
dg gja tai 5 mm/phiit va dugc thu trSn may 
INSTRON 3367. 

£5.0 100 

> 

^ 

901 

\ > 

10.1 E5.0 

=1 s* 

4.0 

Hinh 03. Mau xdc djnh dp ben keo cda vdt liiu composite go nht^a 
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b. Xac dinh do bin udn cua vat lieu composite 
go nhua [3] 

- Do bin u6n dugc xac dinh theo tieu chuan 
GB/T9431-2000; 

- Miu CO hinh dang va kich thuoc nhu hinh 

04; S6 lugng thil nghiem khong it hon 5 miu, 

khoang each hai g6i da 64 mm, b l m}t mau 

bang phing, min, khong bi nut, tdc do gia tii 2 

mm/phiit va dugc thu tren may INSTRON. 

yî  
BDnh 04. Mdu xdc ^nh do ben uon cda v^ li$u composite gd nhyra 

ffl. Kfir QUA NGHIEN CUtJ VA THAO L U ^ 

3.1. Anh huong nhi^t d$ ep, dp suat ep, thM 
gian ^p toi dd ben keo 

Bang 02. Kit qud thi nghiim anh htrdng cda nhiet dp, dp sudt vd thoi gian ep t&i dp ben uon 

Thi nghifm tien hanh theo ma tran da la 
mdi chi df ep thi i^;hifm dugc lap lai 7 la 
Kit qua thi nghiem dugc the hif n d b ^ g 02. 

Thi -
nghiem 

Ma tr|in thi nghifm So lan mau thii (MPa) TB 

Xi 
(TO 

X2 X3 
(Pi) (Tg) 

Lan 
1 

Lin 
2 

Lan 
3 

L4n 
4 

L k 
5 

Lan 
6 

Lan 
7 

1 

2 

3 
4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

-1.68 

-1.00 

-1.00 

-1.00 

-1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
1.00 

1.00 

1.00 

1.00 

1.68 

0.00 

1.00 

-1.00 

-1.00 

1.00 

0.00 

0.00 

0.00 

1.68 

-1.68 
0.00 

0.00 

1.00 

1.00 

-1.00 

-1.00 

0.00 

0.00 

1.00 

-1.00 

1.00 

-1.00 

0.00 

-1.68 

0.00 

0.00 

0.00 

1.68 

0.00 

-1.00 

1.00 

1.00 

-1.00 

0.00 

30.60 

32.31 

30.77 

31.10 

31.21 

32.04 

30.70 

32.39 

32.53 

32.01 

32.24 

33.09 

32.09 

32.41 

32.08 

31.77 

31.87 

30.94 

33.57 

30.29 

32.91 

33.05 

31.95 

32.47 

31.98 

33.24 

31.97 

31.76 

32.36 

33.22 

31.96 

31.70 

31.73 

32.41 

30.44 

31.85 

31.86 

31.51 

31.23 

33.08 

31.08 

31.79 

32.32 

31.23 

32.66 

33.70 

31.31 

33.64 

31.18 

31.66 

31.56 

31.63 

31.77 

30.95 

31.38 

30.32 

33.03 

31.03 

32.55 

31.65 

33.09 

33.42 

31.57 

30.64 

31.47 

33.27 

33.18 

31.82 

31.22 

33.18 

30.52 

31.57 

33.41 

30.88 

31.49 

31.85 

34.31 

32.59 

32.82 

32.25 

32.20 

32.03 

32.42 

31.56 

32.88 

31.80 

31.81 

32.26 

31.24 

31.14 

32.88 

30.87 

33.73 

32.43 

30.98 

33.02 

32.36 

32.78 

31.90 

32.13 

31.12 

31.46 

30.31 

31.56 

31.73 

34.06 

30.31 

33.06 

33.71 

33.46 

31.60 

30.94 

32.50 

33.06 

32.46 

33.47 

31.78 

31.36 

31.12 

30.99 

32.29 

31.20 

31.97 

31.52 

32.42 

31.62 

32.53 

32.58 

31.83 

32.63 

32.63 

32.10 

32.41 

32.08 

31.77 

31.87 

Til kit qua thi nghi6m, tiln hinh phan tich 
phuong sai va hoi quy dang da thilc b$c hai 
day du viii hai s6 hang cheo bing phin mim 
Excel ta dugc ket qua nhu sau: 

- He s6 tuong quan: R = 0,99 

- Kiem tta dO tin cay ciia cic hS s6 hii quy 
theo tieu chuin Student v i loai bo cac he s6 
khong dam bio dg tin c^y. Ta tun dugc phuong 

trinh tuong quan gifia do bin keo vol nhi?t do, 
i p suit va thoi gian ep nhu sau: 

Yi = 32,5248 + 0,20S7.Xi + 0,1875.X2 + 

0,2834.X3-0,1141.Xi.X3-0,3798.Xi' 
-0,1051.X2^-0,1354.X3^ (2) 

- BCiem tra su phil hgp cua mo hinh theo tieu 
chuan Fisher; Him phuong trinh tuong quan 
gifia do ben keo vol cic ylu t l nghien cilu c6 
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Si^ tri Ftinh = 3,52 va gia tri bang ciia tieu 
chuin Fisher; Fba„g = Fo,o5(7 )̂ = 19.35; V^y 
Ftfiih< Fbang do dd phuang trinh hoi quy (2) tim 
dugc tuang thich vdi thuc nghifm. 
* Phdn tich dnh hu&ng cda yiu to Su vdo tdi 
dg bin kio 

D I danh gia miic d$ anh hudng cua cac ySu 
td diu vao tdi dd bSn keo nhiSu hay it, tir 
phuang trinh tuang quan (2) chuyen ve dang 
thgc sau dd v6 do thi tuong quan giiia cac ylu 
td nghien ciiu dugc th6 hien nhu hinh 05. 

Hinh 05. &d thj dnh hudng cua nhiet dp, dp suat, 
thdi gian ep tdi 3Q ben keo 

a. Muc dg dnh hudng cua cdc h$ so hoi quy tai dg 
ben keo 
h. Anh hu&ng ciia nhiet dg va dp sudt tai dg bin 
keo 
c. Anh hudng cOa nltiet do va thai gian tai dg bin 
keo 

Tren dd thi lunh 05a ta thay cac hf sd cd 

dau (+) thS hifn t^ If thu|in vdi df bin k^o va 

cd dSu (-) the hifn ty If nghich vdi d$ ben keo. 

Muc dd anh hudng ciia he sd hdi quy ldn nhat 

la Xi^ va nhd nhat la Xi .X2. 

Qua hinh 05b, 05c, ta thiy khi nhift do 

tang tu 172 - 180°C thi dd b in keo tang \k dat 

gid tri ldn nhit d khodng ISCC. Khi nhift do 

tang tr6n ISO^C df b in keo cd xu hudng gidm 

din, do khi nhift dg d ISO^C nhua chdy ldng 

hoan t o ^ vd su trfn diu cua gd va nhua tdt 

hem dan den kha nang lien ket giua nhua vd hot 

g5 tot ban, do dd dg ben keo d la tdt nhit; cdn 

khi nhiet do ldn hon 180°C nhua chdy long tot. 

nhung d nhift dd nay cd thi ldm cho bdt go bi t 

dau bj phdn hiiy ddn den tinh chit cua viit lif u 

gidm dan. Vdi ap suat ep: khi dp suit ep, thdi 

gian ep tdng thi do bin keo, dd bin udn tSng 

nhung luc diu tang nhanh, sau do tang cham 

lai; ngugc lai, ap suat ep nhd, thdi gian ep ngdn 

thi do b in cua vat lifu cdng gidm. 

3.2. Anh hvdng nhift df, ^p suat, thoi gian 

ep tdi df ben uon 

Thi nghifm dugc tiln hdnh theo ma tran 

da lap, moi che do ep thi nghifm dugc lap lai 

7 l in. Ki t qud thi nghiem dugc t h i hifn d 

bdng 03. 
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Bang 03. Sit 

Thi 
nghidm 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

qud thlnghi$m anh hudng cda nhlit dg, dp stidt vd thdi gian ipt&ld^ bin aSn 

Ma Uan thi c 

X, 
(TO 

-1.68 

-1.00 

-1.00 

-1.00 

-1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.00 

1.00 

1.00 

1.00 

1.68 

Xj 

(P.) 
0.00 

1.00 

-1.00 

-1.00 

1.00 

0.00 

0.00 

0.00 

1.68 

-1.68 

0.00 

0.00 

LOO 

1.00 

-1.00 

-1.00 

0.00 

ighiem 

Xj 

(Tg) 
0.00 

1.00 

-1.00 

1.00 

-1.00 

0.00 

-1.68 

0.00 

0.00 

0.00 

1.68 

0.00 

-1.00 

1.00 

1.00 

-1.00 

0.00 

Lan 
1 

72.71 

79.10 

73.39 

75.53 

78.26 

76.81 

77.62 

77.18 

82.50 

75.16 

80.29 

77.42 

77.96 

80.56 

75.81 

75.00 

73.11 

Lan 
2 

72.24 

79.04 

73.33 

74.80 

79.39 

76.36 

78.16 

76.73 

82.12 

75.12 

80.83 

76.95 

78.67 

78.56 

75.33 

74.27 

72.66 

Sllan 

Lan 
3 

72.01 

78.79 

73.13 

76.14 

77.48 

78.04 

77.31 

78.41 

81.60 

75.05 

79.98 

76.72 

77.75 

78.78 

75.23 

75.61 

74.34 

mSu thu (MPa) 

Lan 
4 

73.73 

80.53 

74.58 

74.01 

76.74 

75.87 

77.57 

76.24 

83.69 

76.57 

80.24 

78.44 

77.08 

80.64 

76.99 

73.48 

72.17 

Lan 
5 

71.91 

79.79 

72.96 

74.69 

78.37 

76.43 

78.63 

76.80 

82.84 

74.95 

81.30 

76.62 

79.74 

80.14 

76.39 

74.16 

72.73 

Lan 
6 

72.09 

78.49 

72.87 

74.80 

78.98 

76.30 

77.21 

76.67 

82.55 

74.51 

79.88 

76.80 

77.86 

78.53 

77.59 

74.27 

72.60 

Lan 
7 

73.67 

78.48 

72.63 

75.50 

78.63 

77.87 

76.87 

78.24 

82.20 

74.75 

79.54 

78.38 

77.03 

78.49 

76.07 

74.97 

74.17 

TB 

72.62 

79.17 

73.27 

75.07 

78.26 

76.81 

77.62 

77.18 

82.50 

75.16 

80.29 

77.33 

78.01 

79.39 

76.20 

74.54 

73.11 

Tfi kit qui thi nghiem tiln hanh phan tich „ . j 
phuong sai va hai quy dang da thftc bac hai , ^ " ° * ' '*' P*"" ""^ " ^ " * " ^ ^ •'̂ ° 
diy du voi hai s8 hang ch&> bSng ph^' mim " ^ ^ ' * " ' . " ™ """""S *** tuong quan 
Excel ta dugc kit qui nhu sau: ^^ * ' ''™ ™° ™ '=*'= >'™ '^ "SWSn cilu co 

gia tii Ftinh = 4,12 va gia tri bang cua tiSu 
Hê sO tuong quan: R = 0,99 chuin Fisher; F ^ , = F„,3,„4, = 19,35; Vay 

Kiem tra dg tin ciy ciia cic h? s6 hli quy ''"'*^ ^'"s ' '" ^^ phuong trinh hii quy (3) tun 
theo tiSu chuin Student va loai bo cac he s6 *"™ '"""8 ""'"̂ h vdi thuc nghiem. 

liangdambiodotmcay.Tathndugcphuong * Phan Ifch anh htrdng ctia yiu tS diu vio 
trmh tuong quan gifia dg bin udn voi nhiet do r<« df bin tdn 
ep, ip suat ep vi thoi gian ep nhu sau: Dl dinh gii miic dg inh hudng cua cic ylu 

Yi = 77,1173 + 0,2333.Xi + 2,0589.X2 + '° ^^ ^^° ' ^ ^ ' ^ ^"' "'"^" ^^^ ' ' ' ™ * 
0,7500.X3-0,3041.Xi.X2- 1,'5319.X ^4- PhiKmg trinh tuong quan (3) chuyln vl d?ng 

0,S800.X2̂  + 0,6268.X3^ (3) *"° ^^" ^ ^° ^° "^ ^°°& 1 " ^ V^ '^ y^" 
to nghita cfiu dugc thi hiSn nhu hinh 06. 
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-i-^;.;. . . ; . . = .,;. , 

Hinh 06. Bo thi dnh htrdng cda nhi$t dp, dp 
suat, thdi gian ep tdi dp bin u6n 

a. Miic dg dnh hudng cua cdc h$ so hoi quy t&i 
dg hen uon 
b. Anh hu&ng cua nhi^t dg vd dp sudt tdi dg ben 
uon 
c. Anh huang cua ^ sudt vd thai gian tdi dg ben 
udn 

Tren do thi hinh 06a ta thay cac hf sd cd 
dau (+) the hifn ty If thuSn vdi do udn va cd 
diu (-) the hifn ty If nghich vdi dd b in udn. 
Miic do anh hudng cua hf sd hdi quy ldn nhat 
la X2 va nhd nhi t Id Xi.Xa. 

Qua binb 06b, 06c, ta thiy khi nhift dO 
tdng tii 172 - 180°C thi dd b in u ln tang vd d^t 
gid tri ldn nhi t d khoang 180"C; sau khi nhift 
df tdng tren 180°C thi do b in u ln co xu hudng 
gidm ddn. Sd di cd hifn tugng nhu v^y la vi 
khi nhiet do d 180°C nhua chay long hodn todn 
vd su trgn deu cua gd va nhua tdt han dan den 
khd nang Hen k i t giua nhua va bgt go tdt hon, 
do do df b in u6n Id tdt nhit. Khi nhift do ldn 
han ISO^C nhua chdy ldng tdt, nhung d nhift 
do ndy bdt gd bi t ddu bi phan hiiy dan den tinh 
chit c i ^ vat lifu giam dan. Khi dp suat ep vd 
thdi gian ep tang tlu do b in udn tdng nhimg 
miic dd tang trong cac giai doan khdc nhau, cvi 
the Id giai doan ddu khi tang dp suat ep vd thdi 
gian ep tang thi do b6n udn tang nhanh; giai 
do^n cul i do b8n uon ta i^ chdm lai vd ngugc 
lai khi dp suit ep, thdi gian ep gidm thi df bin 
u6n giam nhung miic dp giam khdc nhau. 

3 3 . Xac dinh che do ep hgp ly 

Che do ep hgp ly la chS dd dp thda man 
dugc dilu kifn dd bin kdo, dd bin u6n ldn 
nhit nhung vdn dam bdo dugc cdc yeu ciu ve 
kj? thii$t va phii hgp vdi mdy mdc thilt bi,... 

Dk xdc dinh dugc chi do ep hgp ly ta xdy 
dung bai toan quy ho^ch d\ra trin phuong trinh 
tuong quan (2) va (3) vdi 3 biln Xi, X2, X3 
theo cdc dieu kien Id do ben keo -^ Max, do 
ben udn -> Max. 

Gidi bdi todn quy h o ^ h tren ta tim dugc 
nghifm Id Xi = 0; X2 = 1,60; X3 = 1,60 vdi gid 
tri Yi = 32,66MPa, Y2 = 84,71MPa. Sau khi 
tim dugc d dang ma hda ta chuyln thdnh gid tri 
thuc vdi chi do ep Id nhift df dp Ti = 180°C, 
dp suit dp Pi = 9,3MPa, thdi gjan dp Tg = 33s 
thi dd bin kdo la 32,66(MPa) vd df bin udn la 
84,71 MPa. 

IV. KET L U ^ 

Tii cdc kit qud nghien ciiu, cd till nit ra mdt 
sd ket luan sau: 

- Khi nhiet do ep ddu voi phun qua cao hoac 
qua thip thi do ben keo, df b in udn diu khdng 
tot. Thdi gian dp, ap suit dp tang thi do bin 
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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 fectors 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 tiie 
strengtti 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 strengdi 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 mcreases, the product 
strength rapidly increases at first time and slowly increases latter. Through experimental resuhs, we have found 
the quadratic equation showing the relation between temperature, pressure, cycle tune and tensile strength, 
flexural strength. The study determmes &e optimization of technological parameters m the production process: 
temperature is 180°C, pressure is 9.3MPa, cycle time is 33s giving the best resuhs of the tensile strengdi and 
flexural strength. 

Keywords: Cycle time, flexural strength, pressure injection, temperature injection, tensile strength. 
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udn, df bin kdo cua vdt lieu tdng vd ngugc 1^; 
tuy nhidn miic do tang la khdc nhau, giai doan 
ddu tang nhanh, giai d o ^ sau tang chgm. ^ 

- Qua nghien ciiu, phan tich cac ylu to dnh 
hudng cho thiy chi do ep hgp ly nhat doi vdi 
thilt hi dp phun la; nhift dd dp (Ti=180°C; 
T2=177°C; T3=171°C; T4=162''C); dp suit dp 
(Pi=9,3MPa; P2=9,0MPa; P3=8,5MPa; 
p4=8,0MPa); thdi gian dp 33s; tic do phun 
(Si=60%; S2=55%; 83=50%; $4=45%). 

- Nghien ciiu da xdc dinh dugc phuang 
trinh tuong quan giiia nhift do ep, dp sudt ep, 
thdi gian dp vdi dd bin keo vd df ben uon; 
tiidng qua phuang trinh tuang quan cho phep 
xac djnh dugc do bin keo, dd ben u6n cua v^t 
lifu, tut dd can cii vao ydu cau do ben ciia vat 
lieu ta se lira chgn dugc che do dp phu hgp vdi 
san xuat. 
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