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AlVIH HUOIMG CUA V! TRI LOP GIA CUOIMG DEIXI 
TilVH CHAT CO LY CHU YEU CUA COMPOSITE G d DAIV 

SOI THUY TIIXIH 
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T6MTAT 
Bai bao trinh bay anh huong cua vi tri lop gia cuong den tinh chat CCT ly chii yeu cua vat lieu composite g6 
dan - sen thuy tinh. Ket qua nghien cuu cho thay lop composite soi thuy tinh co vai U6 dang k^ trong viec 
tang cuong tinh chdt ca ly ciia vat lieu. Khdi luong thfe tich. chat luong dan dinh va dp ben udn tinh tang khi 
so sanh vcri mdu doi chung. Tuy nhien, khong co sir khac biet nhieu giua 2 loai van dan gia cutrag soi thiiy 
tmh. Khoi lugng rieng cua van dan gia cuong sol thiiy tinh tir 0.75 g/cva' - tuong duong voi g6 nhom HI 
theo Tieu chuan TCVN 1072:71. D6 truong no chi^u day van dan co lop spi thiiy tinh ben ngoai nho hon so 
vcri van dan co lop soi thuy tinh ben trong. Chat lugng dan dinh giua 2 lop van mong cua van dan gia cuong 
soi thuy tinh tuong duong voi m^u doi chirng. Tuy nhien. co su suy giam dang ke chM luxmg dan dinh giiia 
van mong va lop sgi thiiy linh. Do bSn udn tinh trung binh ciia van dan gia cuong sgi thuy tinh tir Keo tai 
tugng trung binh la 58 MPa, dat tieu chuan ASTM D3043-17. Vat lieu composite gd dan sgi thuy tinh b ldp 
ngoai cd tinh chat tdt hon so vdi vat li^u composite gfl dan sgi thuy tinh a ldp trong. 

Tii khoa: Composite gd dan - sai thiiy tinb, van dan gia cudng soi thuy tinh, go ep ldp co gia cudng spi thiiy 
tmh, tinb chatcahoc. do hiit nude, do tnnmgnd. 

I.OATVAAiai 

Cung voi su phat trien cua xa hoi, nhu c^u su 
dung g6 tu nhien trong xay dung va san xuat db moc 
ngay cang tang. G6 tu nhien co nhieu \m di^m so voi 
cac vat lieu ky thuat khac, bao gom tinh than thien 
moi truong, kha nang tai tao, de gia cong, che bi^n 
va b^ mat dep [Ij. Tuy nhien, g6 tu nhien cQng co 
mgt so nhugc diem, nhu dp ben sinh hoc thap, tinh 
di huong cao, kich thuoc han che, kha nang chong 
chay thap va tinh chat co hoc thap [2]. Do do, cac 
san pham composite go nhan tao duoc phat tnen de 
giai quyet cac nhupc diem ciia g6 tu nhien. 

G6 moc nhanh rung frong la nguyen lieu chinh 
duoc su dung trong viec san xuat san pham 
composite g6 nhan tao nhu van ghep thanh, van dam, 
van dan, van sen... [4, 5]. Tuy nhien, do duoc san xuEit 
tu nguyen heu go mgc nhanh rimg trong - loai vat 
lieu CO tinh chat co ly thap nen composite go nhan 
tao CO tinh chat co ly khong cao. De khac phuc tinh 
h-ang nay, mot sd giai phap dugc su dung nham tang 
cuong tinh chat co ly cua vat lieu g6 [5, 6]. 

Vat lieu g& dugc nghifin cim gia cuong bang sgi 
thuy tinh Kevlar®, graphite va chat ket dinh epoxy [7, 
8). Dam g6 dugc nghien cim gia cuong bang sgi gai 
dau, soi lanh, soi bazan va spi tre nham tang kha 
nang chiu tai va miic do deo dai [9]. Voi van soi mat 
dp trung bmh (MDF) dupe nghien cuu gia cuong 
hang luoi kim loai va vai det tong hpp nham tang dp 
ben chiu u6n [10]. Bai, (2014) da nghien cuu gia 
cuong van LVL bang vai spi thuy tinh cho thay tinh 
chat CO hoc. dac biet la ve do hkn tach tang dang ke 
[12]. Tuong tu, khi nghien cuu gia cuong van LVL 
bang vai spi thuy tinh cho thay mpt so tinh chat vat ly 
duoc cai thien va dp ben udn tinh dugc cai thien [12]. 
Composite gd dan nhi^u lop (LVL) duoc nghien cuu 
gia CO bang sgi tdng hpp [13] hoac bang each sir 
dting van hoc bien tinh hang keo phenol 
formaldehyd [14]. 

Nhu vay, cac nghien ciiu truoc day tap trung vao 
vat heu gia cuong composite go nhan tao nham tao ra 
vat heu composite moi cd tinh chat co hoc tdt hon. 
Cac san pham gh moi se giai quyet duoc nhiing 
nhugc diem ciia go tu nhien va tao ra chat luong tot 
dap ung dugc yeu ciu su dung. San xuat composite 
go dan gia cuong sgi thuy tinh dua tren nguyen tac 
CO ban: sii dung hieu qua va nang cao gia tn nguyen 
lieu gd rimg trong, kha nang ket hpp van hoc vol sgi 

' Trudng Dai hpc Bach khoa Ha Ndi 
' Trucmg Dai hpc Lam nghiep 
" Vi?n Nghien ciru Cdng nghiep rimg. Vien Khoa hpc Lam 
nghiep Viet Nam 

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2020 111 



KHOA HOC CONG NGHE 

thuy tinh de nang cao tinh chat co ly khac phuc cac 
nhupc diem ciia gd tu nhien. Chat lugng gd va san 
pham gd duoc nang cao bang each gia cuong them 
trong ket cau vat lieu ldp composite sgi thtiy tinh 
(FRP). Lop FRP CO the su dung lam lop ngoai cua cac 
loai vat heu gb gidng nhu mgt lop bao ve hk mat va 
trang tri, nang cao dd ben co hpc, do cung, kha nang 
chdng chiu lai tac ddng cua thdi tiet. Dudi day trinh 
bay ket qua nghien ciiu ve anh huong cua vi tri lop 
gia cudng d^n tinh chat co ly chu yeu cua vat Heu 
composite go dan - soi thuy tinh se duoc phan tich va 
danh gia nham xac dinh phuong an tdi uu nhat de 
san xuat vat heu gd dan composite soi thiiy tinh. 

2 . VAT UEU VA PHUDNG PHAP NGHIBU CUU 

2.1. vat Mu nghien cuu 

Composite gd dan gia cuong sgi thuy tinh dugc 
tao ra tu van bdc gd Keo tai tuong. 

van hoc tir gd Keo lai co chieu day 1,7 mm. 

Spi mat thuy tinh (chopper glass fiber mat) 500 
g/m^ 

Keo Phenol formandehyde, lugng keo trang su 
dung la 200g/ml 

San pham composite gd dan soi tiiuy tinh dugc 
sir dung cho cac cong trinh chiu luc, chiu am. 

2.2. Phuong phap nghifen ciiu 

2.2.1. Phuongphap tao diunghiim composite go 
dan sai thuy tinh 

Tao composite gd dan sgi thuy tinh tiieo phuong 
an sdp x^p cac ldp sgi thuy tinh nhu trong trudng 
hpp b hinh 1. Trinh tu cac budc cdng nghe dugc 
trinh bay o so dd hinh 2. Kich thudc san pham thi 
nghiem 800 x 800 x 12 mm (chieu dai x chi^u rdng x 
chi^u day). 

- 8 = = = ^ 

MJ : ^ ^ P.i 

Hinh 2. Scf dd c6ng nghe tgo composite g6 dan - sgi 

thuy tinh 

Qua trinh tao composite gb dan sgi thiiy tinh 

nhu sau: 

- Tao vin mdng: Boc gd tron Keo lai tao van 
mdng cd chieu day 1,7 mm tren may hoc van mong 
thong dung; say kho van mong den dg am 8 - 10%; 
phan loai van mdng. 

- Tao ldp composite sen thuy tinh dung cho lap 
trong cua van dan. Thirc nghiem tao lop composite, 
trong trudng hgp nay chi sir dung 1 ldp sgi thuy tinh 
dang det Wgvmg cd khdi lugng 500 g/w? 

- Xip ldp, hang kea. Can cir vao so dd thuc 
nghiem 3 ldp van bdc dugc trong ciing. Tiep den la 2 
Idp spi thuy tinh ben ngoai va xdp ngoai cimg la 2 ldp 
van bdc. Qua trinh xep ldp thuc hien theo nguydn tac 
san xuat van dan thdng thudng. Trang keo len be 
mat van mdng, trang keo len be mat soi thuy tinh; 
dan ep van mdng - spi tiiiiy tmh tren may ep thuy luc. 

- Ep ti-in may ip tiiuy lpc: Gia nhiet cho ban ep 
dat 130"C trude khi dua phdi ep vao may 

- Thuc hiin ep van: Qua trinh ep duoc thuc hidn 
bdi 2 ykn td cdng nghe, ap luc ep va nhiet do ep tiieo 
tlidi gian nhu sau: 

- Qua trinh thay ddi ap luc ep duoc minh hoa 
trong bieu dd hinh 3: 

Hinh 1. Vi tri 16p sffi thuy tinh trong composite g6 
d ^ s<?i thuy tinh Hinh 3. Bifti d6 ip Ivic ip 
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- Giai doan ep sa bd: sau khi vat ep duoc dua vao 
ban ep, ap lire tang tir 0 MPa Idn 2 MPa, trong vong 3 
phiit. 

- Giai doan ep chinh: giu nguyen ap luc ep trong 
thdi gian 30 phiit de nhiet dd tir ban ep tham sau vao 
tam cua tam van, thuc hidn qua trinh dong ran hoan 
toan keo PF trong san pham, dinh hinh san pham. 

- Giai doan ha ip: Qua trinh ha ap phai thirc hidn 
qua 3 budc nham han che hien tugng nd van do hoi 
nude sinh ra tiong khdi van ep. Ap lire ep ha dan tir 2 
MPa xudng 1.5 MPa trong 2 phiit; tir 1,5 MPa ha 
xudng 0,5 MPa trong 5 phiit va tir 0,5 MPa vd trang 
thai khong ap luc ep (0 MPa) trong vdng 5 phiit. 

Qua trinh thay ddi nhiet dp ep duoc thuc hien 
theo bieu dd hinh 4. 

Thffi gian (phut) 

Hinh 4. Bi^u dd nhi^t dd 6p tao vkn 
- Chuan bi: tsng nhiet dd ban ep dat 130"C; thdi 

gian tang nhiet dd ban ep ckn khoang 2,5 gid; trong 
vdng 3 phut khi ap luc ep tang tir 0 MPa len 2 MPa, 
tang nhiet dp len 140''C de qua trinh truydn nhiet 
thirc hidn nhanh hon. 

- Giu nhiet dp ban ep 140*'C trong 12 phut cho 
qua trmh truyen nhiet vao Idp giira ciia van. 

- Nhanh chdng ha nhiet do xudng 130"C trong 
khoang thoi gian cdn lai trabc khi ha ban ep. Trong 
qua trinh nay khi ban ep cdn ap luc, cimg vdi su ddng 
ran ciia keo giiip qua trinh dinh hinh san pham nhanh 
chdng duoc tiiuc hien. 

- On dinh: San pham sau khi ep de dn dinh 24 
gid sau dd thuc hidn qua trinh danh nhan, cat theo 
kieh thudc yeu cau. 

2.2.2. Xic dmh cac chi tiiu chat luong vat hiu 
composite 

Cac mau thu dugc dugc cat tir ca tam van thi 
nghiem. Mau tiii nghiem duge giu dn dinh trong mdi 
bordng cd do am tuong ddi ciia khdng khi la 65 ± 5%. 
nhidt dp 27 ± 2''C trong thdi gian 24 gid. Sau qua 

trinh dn dmh mlu thu, cac chi beu danh gia bao 
gom: (1) Khdi luong rieng theo tieu chuan: TCVN 
77564 : 2007 [15]; (2) Xac dmh do truong nd chidu 
day sau khi ngam trong nude theo tieu chuan: TCVN 
12445 : 2018 [16]; (3) Xac dinh chat tuong dan dinh 
tiieo tieu chuan TCVN 7756-9 : 2007 [17]; (4) Xac 
dinh dd ben udn tinh theo tieu chuan TCVN 7756-6 : 
2007 [18]. 

3. KET QUA niGHEU CUU VA THAO LUAN 

3 1 . Khdi lugng ridng 

Khdi lugng rieng la mdt trong nhimg ehi tieu 
quan trong de danh gia chat lugng ciia san pham van 
nhan tao. Kdt qua thu nghiem xac dinh khdi luong 
rieng cua van duoc neu trong hinh 5. 

•'^ 0.72 

Hinh 5. Khdi Itrgng rifing cua van dan gia cudng spi 
thiiy tinh 

Hinh 5 cho thay, khdi luong rieng ciia van dan 
gia cudng soi thiiy tmh tir gd Keo tai tupng cao hon 
loai van ddi chung. Di^u nay cho thay ldp composite 
sgi thiiy tinh cd vai trd dang ke tiong viec tang khdi 
lugng rieng eua van. 

Khi so sanh vdi van dan gd Keo tai tuong, khdi 
luong rieng cua composite gd dan sgi thiiy tinh tang 
len 23% [1]. Didu nay ed the giai thieh dugc rang 
khdi lugng rieng tang len la do khdi lugng rieng ciia 
sgi vai thuy tinh va qua trinh dan ep van mdng tu go 
Keo da iam cho gd bi nen ep lai, cac khoang trdng 
trong gd giam. 

Khdi luong rieng tii' 0,75 g/em' thi cd the xep 
van dan gia cudng soi thuy tinh vao nhdm III theo 
Tieu ehuan TCVN 1072 : 71 ddi vdi eac loai gd dung 
trong xay dung va chiu luc. Dieu nay cho thay viec 
san xuat van dan gia cuong sgi thuy tinh da gdp 
phan lam tang gia tri sir dung cua gd keo len rat 
nhidu. 
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3.2. D^ tnrong nd chi^u day 

Ket qua xac dinh do truong nd chieu day duoc 

trinh bay d hinh 6. 

Hinh 6. Kdt qua xkc dinh dd tnrong nd chi^u d^y 

Ket qua kiem tra eho thay do borong nd chieu 
day cua van dan gia cudng soi thiiy tinh nhd hon so 
vdi mau ddi chung. Su thay ddi dp tiTjong nd chieu 
day cung khac nhau khi thay ddi vi tri ldp composite 
trong cau tnic van. Vdi ldp sgi thuy tinh duoc dat d 
ldp trong tam van cho dp truong no chieu day Idn 
hon so vdi ldp sgi thiiy tinh duoe bd tri d ldp gan he 
mat van. Didu nay cho thay ldp sgi thuy tinh d be mat 
tam van cd kha nang chdng tham nude da ngan nude 
tham than vao ti'ong van lam tang chidu day van. Khi 
so sanh dd truong nd chidu day ciia van dan gia 
cudng SOI thuy tinh gd Keo tai tuong, thi gia tri nay 
bang 1/2 lan gd Keo tai tuong (-5%). Nhu vay, 
composite gd dan gia cudng soi thiiy tmh cd tinh 
chat cao hon ban than go nguyen lieu san xuat ra 
composite gd dan gia cudng sgi thuy tinh dd. 

3.3. Chat lugng dan dinh 

Ket qua xac dinh chat lugng dan dinh (phuong 
phap thir keo truot mang keo) dugc trinh bay d bang 
l v a 2 . 

Bang 1. Kdt qua x^c dinh ch^t lugng d ^ dinh giiia 2 
16p van mdng 

~~——_ Loai van 

Thong so -_ 
Do ben tnrot mach keo 

(MPa) 
Ty le dien tich pha huy cj go 

(%) 

DC 

4,16 

PAl 

4,23 

1 
90 95 

PA2 

4,28 

95 

tinh tir Keo tai tugng trung hmh la 4,2 MPa. Ti le P̂ ^̂  

buy gd dat trdn 90%. 

Bang 2. K^t qua xde dinh ch^t lugng din dinh giba^ 

Idp composite gd vk ldp composite sgi tiitg^hnh^ 

Do bdn truot mach keo (MPa) 4,16 _ 3 ^ 

DC PAl 

Tyledient ichphahuydgd (%) I 90 I 95_i_95 

Ket qua tiiir nghiem eho tiiay do ben keo trugt 
mang keo trung binh giua ldp composite gd va ldp 
gia cudng soi thuy tmh txi Keo tai tugng trung hinh la 
3,2 MPa. Ti le pha buy gd dat tren 90%. Khi so sanh 
do ben keo tiirgt mang keo cho tiiay hen hdt giua 2 
ldp composite go tdt hon lien kdt giira composite gd 
valdp soi thiiy tmh. 

3.4. DO bdn udn finh (MOR) 

Kdt qua xac dinh dp hen udn tinh ddi vdi 3 loai 

vat lieu: van dan thdng thudng, composite gd dan sgi 

thiiy tinh trong hai trudng hgp gia eudng sgi thuy 

tinh tren duoc trinh bay d bang 3. 

Bang 3. Kdt qua xac dinh do bdn udn tinh (MPa) 

~~~------.„_̂ ^̂ ^ Loai van 
Thong so ' -^^ 
Do ben udn tinh (MPa) 

DC 

40,5 

PAl 

59,3 

PA2 

57,1 

Ket qua xac dinh dg hdn udn Gnh dugc trinh bay 
dhinh 7. 

Kci qua thir nghiem cho thay dd ben keo iruirt 
mang keo trung binh ciia van dan gia cudng sm thuy 

Hmh 7. Kdt qua xac dinh do bdn udn Qnh (MPa) 
Ket qua thir nghiem cho thiy dp bdn udn tinh 

trung binh eua composite gd dan sgi thuy Unh tir Keo 
tai tuong trung bmh la 58 MPa Ket qua ki^,^ ^^ ^^^^ 
thay dd ben udn tinh ciia van dan gia cuong soi tiiuy 
tinh ldn hon khi ldp composite S(n ihiiv imi, * J 
- ,. . - r̂  i J I • - • ""̂ n duoc xep 
o lop ngoai. Dieu nay duoc ly giai la do Ign u' 
Unh d ldp bd mat da tang giup tang cuotig ^-^ "^ chiu bien d ^ g eua vat heu. Tu>' nhi a nang 

" • " • * khac biet 
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giira 2 each thirc xep ldp sgi thuy tinh trong van dan 
la khdng nhidu. 

Theo tieu chuan ASTM D3043-17 [20], iing suat 
udn finh cho composite gd dan ti^u chuan nam trong 
pham vi tir 20,7 ddn 48,3 MPa. San pham van dan gia 
cudng sgi thuy tmh tir Keo tai tugng sau khi kiem tra 
cd dd ben udn finh la 52 MPa. Vdi ket qua thu 
nghiem nay, van dan gia cudng sgi thuy tmh tir Keo 
tai tupng duoc kiem tra vugt miic tdi thieu vd dp ben 
udn tiiih tiieo tieu chuan ASTM D3043-17. 

4. KFT LUAN 

Tinh chat ciia composite gd dan gia cudng sgi 
thiiy tinh d cac vi tri khac nhau da dugc danh gia 
thdng qua 4 chi tieu chinh: Khdi lugng ridng, do 
truong no chieu day, chat lugng dan dinh va dd ben 
udn tinh. Ket qua cho thay: 

- Khdi lupng rieng, chat lugng dan dinh va do 
bdn udn tinh tang khi so sanh vdi van dan thdng 
thudng. Cd su thay ddi tinh chat do la do anh hudng 
eiia ldp sgi thiiy tinh tao ra. Tuy nhien, khdng cd su 
khac biet nhieu giOa 2 loai van dan gia cudng soi 
thuy tinh. 

- Dd truong nd ehieu day van giam khi so sanh 
vdi mau van ddi chiing. Ben canh do, dd truong nd 
chieu day van dan cd ldp sgi thuy tinh ben ngoai nhd 
hon so vdi van dan cd Idp sgi thuy tinh ben trong. 

- Chat luong dan dinh giira 2 ldp van mdng cua 
van dan gia cudng sgi thuy tinh tuong duotig vdi mau 
ddi chiing. Tuy nhien, cd su suy giam dang ke chat 
lugng dan dinh giiia van mdng va ldp sgi thuy tinh. 

- Dd bdn udn tinh cua van dan gia eudng soi thuy 
tinh d ldp ngoai cd tinh chat tdt hon so vdi van dan 
gia cudng sgi thuy tinh b ldp trong. 
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THE EFFECTS OF GLASS FIBER FABRIC POSITION TO PHYSICO- MECHANICAL PROPERTIES 
OF COMPOSITE PLYWOOD PANELS 

Vu Manh Haî  Vu Huy Dai^ Ta Thi Phuong Hoa^ Nguyen Due Thanh^ 
'Hanoi University of Science and Technology 

-Vietnam National University of Forestry 
'Research Institute of Forest Industiy, Vietnamese Academy of Forest Science 

Summary 
In this study the effects of glass fiber fabric position lo physicomechanical properties of composite plywood 
panels was investigated. The results showed thai glass fiber fabnc had a significant influence on the 
physical and mechanical properties of composite material. The density, bonding quality and bending 
strength increased as compansion lo the control sample. However, little difference was found between the 
two types of fiberglass reinforced plywood. The density of plywood was from 0.75 g/cm^ - equivalent to 
Group III (based on TCVN 1072:71). The thickness swelling of Ihe plywood with an outer layer reinforced 
with fiberglass is smaller than that with inner layer sUenglhened by fiberglass mat. The bonding quality of 
plywood reinforced glass fiber matenal was similar to that of the control sample. However, there was a 
significant decrease in bondmg performance of fiber glass fabric in the glue line. The average bending 
strength of fiberglass-reinforced plywood was 58 MPa meeting the requirements of ASTM D3043-17. To 
conclude, the fiberglass reinforced plywood as va the outer layer provided better properUes than those 
reinforced as in the inner layer. 
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