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TOM TAT

Nghién ciru xac dinh cdc yeu 16 cong nghé ché tao gé ky thudt ¢ tinh nang
trang sic tu g0 cao su va go dira, sir dung keo UF voi ché dé ép ngugi. Nguyén
liéu go cao su duwoc lay tai Binh Dwong va g6 dira duwoc ldy tai Bén Tre la
nguon nguyén liéu dé san xudt gé ky thudt. Thi nghiém dwoc thiét ké hoan toan
ngau nhién Voi ché dg ép ngudi, luwong keo 215 g/m?; ap luc ep 2,4 MPa; Chleu
day phoi gé ky thudt 600 mm. Két qua thuc nghi¢m cho thay g6 Cao su va g6
Dira phu hop lam van mong trong sdan xuat g0 ky thudt. Hop g0 ky thuat dat
chat lwong ngoai quan dep, dam bao yéu cau vé chdt lwong van go ding trong
dé gé noi that. Vin thd cua go 5 ky thudt dwoc tgo tir hai mau sdc khdc nhau cua
hai logi van mong go Cao su va go 5 Dira. Céc théong sé ky thudt ciia g6 ky thudt
dat dwoc: Ung suat uon tinh: 67 MPa, Khoi luong riéng: 870 kg/me. Ung suat
uén tinh hop go ki thugt cao hon gé Dira va thdp hon g6 Cao su.

ABSTRACT

Research to determine technological factors for manufacturing engineered
wood with jewelry features from rubber wood and coconut wood, using UF
glue with cold pressing mode. Rubber wood materials are taken from Binh
Duong and coconut wood is taken from Ben Tre as raw materials to produce
technical wood. The experiment was designed completely randomly with cold
pressing mode, glue amount 215 g/m?; pressing pressure 2.4 MPa; Technical
wood blank thickness 600 mm. Experimental results show that Rubber wood
and Coconut wood are suitable for making veneers in the production of
technical wood. Technical wooden boxes achieve beautiful visual quality,
ensuring the quality requirements of wooden boards used in wooden furniture.
The grain of engineered wood is made from two different colors of two thin
veneers of Rubber wood and Coconut wood. Technical parameters of
engineered wood achieved: Static bending stress: 67 MPa, Density: 870 kg/m®.
The static bending stress of engineered wood boxes is higher than Coconut
wood and lower than Rubber wood.

1. PAT VAN DE

Viét Nam la mét trong cac nudc cO kim
ngach xuat khau d6 gé chiém vi the dang ke
trén thé gioi. Khl nguon g tu nhién ngay cang
can kiét, nhu Cau su dung go tang vé s6 lugng
va chat luong can phai chuyén hudng sir dung
tr go ring ty nhién sang gd moc nhanh rirng
trong va cac loai go coéng nghiép. Dién tich
ring trong ngay cang duoC mo rong va phat
trién véi wu diém 1a toc d6 phét trién nhanh,
chu ky khai thac ngan, thuong tdn tai cac
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nhugc diém 1am han ché pham vi sir dung nhu
tinh co hoc thap, két ciu gd mém xép, do am
cao va phan b6 khong déu, ton tai ndi (ng suat,
d6 6n dinh kich thudc khdng cao, dé san sinh
bién dang cong vénh nat né... G6 Cao su la
mét trong s6 cac loai gd duoc st dung nhiéu
trong c6ng nghé san xuat dd6 moc, nhung dé
dap ung duoc muc dich sir dung va nhu cau
tham mi ngdy cang ting cao thi can phai c6
nhing glal phép mai thay cho cach str dung go
truyén thong. Bén canh dé, ngudn nguyén liéu
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ma trudc day kha nang Gng dung trong san
xuit dd moc rat han ché 1a than cay Dua (g
Dura). O Viét Nam, cay Dira duoc xép hang thi
tu trong cac cdy cong nghiép lau nam véi dién
tich khoang 170.000 ha, tap trung tai cac tinh
Duyén hai mién Trung va Ddng bang séng
Ctru Long. Trong d6, dong bang séng Cuu
Long chiém gan 80% dién tich Dira ca nudc
véi dién tich khoang 130.000 ha. Céac tinh co
dién tich trong Dura 16n 1a: Bén Tre (73.997
ha), Tra Vinh (23.698 ha), Tién Giang (20.087
ha), Vinh Long (10.240 ha). Dira la cay trong
quan trong cung cip ngudn nguyén liéu cho
nhiéu nganh céng nghiép, phuc vu cho cac
muc dich st dung khac nhau trong cac hoat
dong san xuat, doi sdng va xa hoi. Hang nam
c6 mot khoi luong dang ké gd Dira dugc thanh
ly dé trong moi. Than Dira moc thang dung,
khéng phan nhanh, khéng c6 mat gd va rat it
khuyét tat. Phan goc gd Dura duoc st dung
trong san xuat do thu cdong my nghé, phan 16n
than Dura chil yéu duoc xé thanh van sir dung
trong cac két cau khdng quan trong trong khi
chung chiém ti trong rat Ion trong toan bo cay
Dua [1, 2]. Dé giai quyét ngudn nguyén liéu gd
Dura bi chat ha, cac quéc gia trong Dira khac
nhau di c6 nhidu nghién cau bat dau tr New
Zealand va Philippines. T chtc FAO ciing tai
tro cho cac chuong trinh nghién ctru st dung
than cay Dira. Mic du, go tu nhién dem lai gia
tri kinh té cao nho van dep thi go cong nghiép
cling ¢4 thé tao nhitng bé mat van gd véi mau
sic, kiéu dang 4n twong. G4 cong nghiép mang
wu diém vuot troi 12 miu ma da dang, tiét kiém
chi phi, han ché t6i da tinh trang cong vénh,
mdi mot hay co rit phii hop dé san xuat do noi

thit théng minh, tich hop nhiéu cong ning va
tinh thAm my cao. Tir cac phan tich trén cho
thiy dé tao ra dwgc mot san pham mai ¢ thé
g dung trong cong nghiép san xuat d6 gd thi
viéc nghién ctu cdng nghé san xuit gd ky
thuat tir hai loai van mong g6 Cao su va go
Dura nham mé rong pham vi st dung cua gd
Cao su va g6 Dura 1a can thiét.

Hoang Xuan Nién va Nguyén Minh Hung
(2016) da nghién ctru san xuét gd ky thuat tir
céc loai g ring trdng Xa ctr, Cao su, Keo lai
bang keo UF. Két qua nghién cttu cho thay céac
thong s6 cong nghé téi uu bao gom &p luc ép la
2,266 MPa, luong keo UF la 200,42 g/lcm?,
chiéu day hop gd 1a 0,478 m véi ché do ép
nguoi, thoi gian gitr ap luc 1a 16 gio [1, 3].

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi va dung cu nghién ciru

Céc thiét bi va dung cu thi nghiém sir dung
trong nghién ctru: Can dién tir Ohaus; Thudc
kep bién tor 150 mm Stainless Hardened;
Thuéc day Sata; May kéo nén van nang MTS
E44.304; May say JeioTech; May ép thuy luc.
2.2. Vit liéu nghién ciru
*, Lua chon hoa viin hop gb ky thuiat

Hoa vin gb ky thuat c6 hai dang. Dang thir
nhat 14 hoa vin giéng véi hoa van gd cac loai
cdy quy hiém va c6 tinh ty nhién, trong dé
thuong co ba loai co ban la van tiép tuyén
(Hinh 1), van xuyén tdm va van dac biét; dang
thr hai 1a hoa van theo y tuong ctia con nguoi,
goi la hoa van nghé thuat. Pham vi nghién cuu
chi thuc hién ché tao hop gd ki thuat hoa vin
van tiép tuyén duoc tao ra bang cach ép céc
l6p van mong c6 mau sic khac nhau bang
khuon ép cé bién dang cong (Hinh 1).

Hinh 1. Hoa vin van lang k§ thuit van tiép tuyén véi ban kinh cong khac nhau
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Ngoai ra cd thé thay ddi hinh dang cua cac
cung tron tao d6 cong cho 16p van mong dé thu
dugc hoa vin van tiép tuyén véi hinh dang
khéc nhau.

San pham g k¥ thuat s& c6 dang vén tiép
tuyén mot chiéu. Bé dam bao do on dinh cua
khudn cao va dé ché tao, chon vat liéu dé ché
tao khuon 1a gd ty nhién.

Hinh 2. Khuon ép gb ky thuat

Céac thong sb kich thudc gom (Hinh 2):
Chiéu rong a; Chiéu dai L; Ban kinh cong R

Chiéu cao téng cong cua khudn khi khdng
c6 phdi gdo H =h + b;

Chiéu cao chiu luc téi thiéu cua khudn c, tri
sb cua ¢ 16n hay nho phu thudc vao sé gan chiu
lyc va chiéu day, chiéu rong cua hop go.

Poan gia c6 chiu luc e, c¢d thé bang 0, thong
thuong khong nén qua 10 cm. Khie=0thiala
day truong cung. Khi e > 0 thi a — 2e |a day
treong cung.

Trisé D=,/R% - (a- 2e)2/4 chinhla

duong kinh cua khic gd thiét ké tao van. Bé co
hoa vian dep, dudng kinh khic gd thiét ké
thuong chon theo nhiing loai gé co gia tri kinh
té cao, van thé dep twong ung véi duong kinh
I6n hon 1 m.

DPuong kinh hop go k¥ thuat (1,637 m) duoc
chon dya trén mé phong hoa vin tiép tuyén
mot chiéu bang phan mém &ng dung Autocad
(xem Hinh 3).

Thong s6 ché tao khudn ép duoc trinh bay &
Bang 1.

Bang 1. Thong s6 khubn ép

Théng s6 A b c

Gia tri (mm) 350 150 120

100 1645

D

Hop gd cong mot chidu (a = goc x¢)

Xé goc a=1°

Hinh 3. M6 phéng hinh dang van thé hdp gob k§ thuat
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* Keo dan str dung trong nghién ciru

Trong pham vi nghién ctru ciia dé tai, chon
keo dan la keo UF (ki hiéu UF 515, nha san
xuét: Cong ty TNHH Chia HSin Resins). Dang
long, mau tring duc; Ham luong kho: 50+1%:;
Do nhét: 220 + 30% (**/30°C); B pH = 7,0 -
7,2; Luong Formaldehyde tu do: < 0,5%.

2.3. Phwong phap nghién ctu thuc
nghiém

* Gi6i han vin dé nghién ciru

Van mong gb Dira: W = 6 - 8 %, dai x rong
x day =550x350x1,5 mm.

Véan moéng gd Cao su: w = 6 - 8 %, dai x
rong x day = 550x350%1,2 mm.

Keo UF: ki hiéu UF 515, san xuét tai Cong
ty TNHH Chia HSin Resins.

Ché d6 ép: Ep ngudi; Thoi gian giir ap luc:
16 gio; Cac yéu to cong nghé dau vao ciia qua
trinh nghién ctru dugc thi nghiém theo ma tréan.

* B§ tri thi nghiém

Cdc théng sé dau vao anh hwéng dén qud
trinh nghién cuu.

- Nhom théng sb dic trung cho nguyén licu
bao gdom: Chiéu day cac 16p van mong, do am
clia van mong, ty 1& cac 16p van mong, s6 16p
van mong. . .

- Nhém théng sd dic trung cho keo dan:
Nhu loai keo, d§ nhét, ham lugng kho, khéi
luong keo trang . . .

- Nhém thong sé dic trung cho ché do ép
bao gém: Thoi gian duy tri van trén ban ép va

ap sudtép . ..

Co 6 dé gidi han cdc thong sé dau vao

Can ctr vao cac tién dé cho viéc md hinh
héa (Iy thuyét moé hinh hoa), cac yéu cau dbi
v6i thong sb nghién ctru dé gi6i han cac thong
s6 dau vao. Cac thong sb dau vao 1a dai luong
do duoc va diéu khién duogc, ¢ anh hudng truc
tiép dén qua trinh nghién ctu, néu khéng su
anh huong chi 14 ngau nhién, co thé loai bo va
han ché anh hudéng ciia né bing phép ngiu
nhién hoa céc thi nghi¢m.
Xac dinh cdc théng sé dau vao

Két hop voi cac 10 thi nghiém tham do

ching t6i tién hanh loai cac théng sb sau day ra
khoi qua trinh nghién ctru (46 4m van mong, ty
1¢ van mong, s6 10p van mong...). Can c&t vao
tinh diéu khién duoc, kha ning tac dong manh
dén chét luong, ning suét, gia thanh cua qua
trinh san xuét, lya chon céc yéu to nghién clru
gém: Lugng keo (M), ap luc ép (P), chiéu day
phoi (L) [4, 5].
Xdc dinh cdc théng sé dau ra

Dua trén co s& cac tiéu chuan quy dinh ddi
v6i van dan (ap dung cho gd k¥ thuat véi quy
trinh ché tao tuong tu), linh vuc sir dung, tinh
chat c6 lién quan dén nhiéu tinh chat khac, cac
thong s6 kiém tra dugc lya chon gdm: Ung
suat uén tinh oy (MPa), Khdi luong riéng vy
(kg/m? [5].

M5 hinh nghién ciru thyc nghiém theo so d6
hop den (xem hinh 4).

X1— Luong keo (M)
Xz —Luc ép (P)
X3 — Chiéu day phdi (L)

v

Qua trinh
nghién ctru

Ung suét udn tinh
Khdi lugng riéng

A 4

Hinh 4. Bai toan hgp den mo ta qua trinh nghién ctu

Qua két qua nghién ctru tham do cho thay
mdi tuong quan d6 thuong 1a mbi quan hé phi
tuyén bac 2. Vi vdy, bo qua nghién ctru tuyén
tinh chung t61 Iya chon md hinh toan hoc bac 2

cho qua trinh nghién ctru cac yéu t cong nghé
va duge mo ta bang phuong trinh hoi quy da
thire bac 2.
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k k-1

k

Y =Dbo+ 2 bix + > > byxix; + > by X’

i=1
Trong do:
Xi = (Xi- Xio )IAXi;
Xi — gi4 trj cac thong sb vao;
bo - hé s6 tu do;
bi — cac hé s tuyén tinh;
bij (i # j) — cac hé s6 twong tac lap;
bii — cac hé s6 bac 2;
k - s thong sb thi nghiém;
i=21.n.
Cac thi nghiém duoc tién hanh theo ké
hoach trung tdm hop thanh truc giao. T6 chic
thuc nghiém theo quy hoach thuc nghiém céc

i=1 i=1l

yéu t6 day du, thi nghiém thuc hién ngiu nhién
theo ma tran thi nghiém, lap lai 3 lan dé dam
b4o sai sb hé théng.

Can ctr vao c4c thdng sé cong nghé tbi uu
san xuat gd k¥ thuat trang suc tir cac loai gb
rung tréng Xa cu, Cao su, Keo lai, chon cac
thong s6 dau vao vai cac gia tri tai tim gom:
Ap luc ép 1a 2,2 MPa, luong keo UF la 200
g/m?, chiéu day hop gd 12 0,5 m véi ché do6 ép
ngudi, thoi gian gitr ap luc 1 16 gio. Mién bién
thién cua cac bién s6 thi nghiém duoc trinh bay
¢ Bang 2.

Bang 2. Mitc va khoang bién thién ciia cac thong sé thi nghiém

Gia tri thuc ctia cac thong so

Mirc va khoang

bién thién Gia tri ma X1 (M) — Lugng keo Xo(P)—Aplucép Xz (L) —_Chiéu
(g/m?) (MPa) day phoéi (mm)
Mic sao trén (+ o) 1,68 263,45 2,443 621,5
Mtrc trén +1 230 2,4 600
Muc co s 0 200 2,2 500
Mutrc dudi -1 170 2,0 400
Mirc sao dudi (- o) -1,68 163,55 1,957 378,5
Khoang bién thién Al 30 0,2 100

% Lap ma tran thi nghiém

Ma tran thi nghiém bac II theo phuong an
quay Box — Hunter c6 s thi nghiém duoc tinh
theo cong thitc: N =Ng + Ny + No = 2K + 2xk
+ Np= 20 =>Tdng s6 thi nghiém 20.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru md hinh thuc
nghiém gb k¥ thuat
* Van méng gb Cao su va gb Dira

Chon cay Dira khoang 30 tudi, trong tai Bén
Tre. Phan gbc Dura (khong boc duogc van mong
do bi v& thanh ting manh khi béc) cat bo 2,5
m, phia ngon cit dudi vi tri tau dira 3 — 3,5 m
(khdng boc dugc). Phan than con lai sir dung
cho muc dich boc van mong cd chiéu dai
khoang 10 m.

Chon cay Cao su da thu hoach nhya 20
nam, thoi gian trong 26 nam, chit ha tir dién

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 12, SO 5 (2023)

tich Cao su tiéu dién thuoc x3 Phudc Hoa,
huyén Phu Gido, tinh Binh Duong. Cac doan
than duoc cit cu thé nhu sau: phia gbc cat cach
mat dat 1 m, phia ngon cat duéi vi tri phan
canh 10 cm. Phan than con lai sir dung bdc
vén mong c6 chiéu dai khoang 3,5 m.

G6 Cao su va gd Dira sau khi cua cat, xép
cac khuc gd song song chong 1én nhau, dé trén
nén xuong bé tong, phia trén c6 mai che. Thoi
gian luu kho trude khi boc ddi voi gd Dira 1a
khoang tir 5 dén 7 ngay dé nudc trong gd thoat
ra, dam bao thuan lgi cho qué trinh boc van
moéng. DI voi gd Cao su, trong vong 48 gio ké
tir khi khai théac, go duge dua vao bdc van méng.

Trang thai gé nguyén liéu luc dua vao boc
van dam bao gd twoi, do 4m 60 - 80%, hai dau
khong nat, nguyén vo, gé Cao su va gd Dua
déu dat tiéu chuan Viét Nam TCVN 12619-
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1:2019 G§ - phan loai, phan 1: Theo muyc dich
su dung [6].

Can ctr hé sb co rit theo chiéu xuyén tam
cua hai loai nguyén liéu, dé dam bao lwong du
chiéu day cho cong doan sdy van mong, van
mong gb Dira duoc boc véi chiéu day 1a 1,7
mm va gd Cao su l1a 1,3 mm. Sau khi boc xong
mot khac g, do thuc té chiéu dai van mong
boc duge dé so sanh véi ly thuyét. Van sau khi
boéc duoc cit xén theo quy cach dinh trudc.
Trong qué trinh cat xén loai bo van khong dat
yéu cau. Sau khi hong phoi van mong dat dén
d6 4m yéu cau, tién hanh phan loai van méng
theo tiéu chuan, loai bo nhitng tdm van khong
dat. Ty 1& thanh pham Ia thé tich toan bo vén

mong sau phan loai cudi cing dat tiéu chuan,
s0 vai thé tich nguyén liéu gd tron dua vao boc
van. Qua trinh boc van méng tir nguyén liéu go
con tuoi twong ddi thuan lgi. Van boc co ti 18
ban thanh pham sau mdi cong doan va thanh
pham cudi ciing & mirc dudi trung binh [4].

Két qua boc van mong duoc trinh bay &
Bang 3 cho thdy ti 1& van boc sau siy caa go
Dura thdp hon gb Cao su. Qua trinh boc van
mong gd Dura thuong khong thuan loi nhu boc
gd Cao su do dic tinh cua g Dira mat do cac
b6 mach gd o thap nén khi miii dao boc tac
dong dé dan dén pha huy lién két cua tdm van
mong, kho tao thanh bang van mong.

Bing 3. Ti 18 van méng/nguyén li¢u gb tron

Til¢ van mong sau xén Ti 1€ van méng sau say

. X YA S (O
Loai go Ti 1€ boc (%) (%) (%)
Go Dira 95,12 40,08 32,15
Go Cao su 96,16 49,01 43,95

Sai s0 chiéu day van mong boce tir go Cao su
va go Dua tuoi dugc ki€ém tra theo ti€u chuan

TCVN 10316 — 2015 [7].

Bang 4. Sai s6 chiéu day van méng boc tir gb Cao su va gb Dira twoi

S6 lwong mau

Chiéu day van méng (mm)

Sai s6 chiéu day (mm)

G6 Dura 20

1,75 0,05

G6 Cao su 20

1,34 0,04

Sai sd chiéu day cua cac loai gd boc phu
thudc vao may boc, phuong phap xir Iy nguyén
lidu. Tri s sai s6 chiéu day cta van mong gd
Cao su va gd Dira nam trong khoang sai $6 cho
phép 12 + 0,06 mm. Pat tiéu chuan yéu cau van
mong dé san xuat van dan va gb ky thuat.

Khi thiét ké san pham can tinh s 16p vén
mong trong thuc té dé dat téng chiéu day cua
hop g6 di tinh toan 1y thuyét. Dong thoi, sai sd
chiéu day trong pham vi cho phép con dam bao
d6 am cudi cing ciia van sau sdy xap xi nhau
va tinh chat déng déu cua cac 10p véan trong
phoi gd. Mit khac chidu day van mong anh
huong dén chit lugng va ty 16 thanh pham.

Khi van mong c6 sé luong vét nut va kich

thudc cac vét nut 16n do gia cong boc van lam
giam d6 bén co hoc cua van mong. Do d6, khi
thiét ké van can chon chiéu day thich hop va
diéu chinh luong keo tang phi hop véi o tham
hat keo cia cac vét nat. Md mém trong gd Dira
|6 ciing 1am tang kha nang tham hut keo.
* Két qua nghién ciru mé hinh thyuc nghiém
g0 k¥ thuat

Tién hanh thi nghiém ldp lai 3 lan theo ma
tran da lap. Hop g6 ky thuat sau khi hoan thién
duoc kiém tra ngoai quan, bé mat phéng, min,
¢6 su twong phan vé mau sic giira hai loai van
mong tham gia cdu thanh hop gd k¥ thuat. Két
qua xac dinh tinh chét cua gd ky thuat duoc
trinh bay ¢ Bang 5.
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Bang 5. Ma trén thi nghiém va két qua nghién ciru gd ky thuat

Mau TN X1 X X3 Yut (MPa) Y (kg/m?)
N1 -1 -1 -1 40,27 654,39
N2 -1 -1 1 42,63 692,74
N3 -1 1 -1 41,05 667,06
N4 -1 1 1 55,67 848,97
N5 1 1 1 67,28 865,92
N6 1 1 -1 48,84 793,65
N7 1 -1 1 45,67 742,14
N8 1 -1 -1 44,82 728,33
N9 0 0 1,68 60,17 794,24

N10 0 1,68 0 58,25 757,25
N11 1,68 0 0 61,75 818,19
N12 0 0 -1,68 50,19 715,21
N13 0 -1,68 0 52,82 752,69
N14 -1,68 0 0 49,57 706,37
N15 0 0 0 63,62 827,06
N16 0 0 0 63,87 830,31
N17 0 0 0 63,18 837,14
N18 0 0 0 62,79 831,97
N19 0 0 0 59,82 792,62
N20 0 0 0 63,04 835,28

3.2. Phén tich va danh gia tinh chat co ly
hép gb k¥ thuat
(1) Ung suit udn tinh hop gb ky thuat

Két qua xac dinh ung suit udn tinh hop gd
ky thuat dugc trinh bay ¢ Bang 5. Céac gia tri
tmg suat udn tinh thay doi trong khoang tir
40,27 - 67,28 MPa. So v6i nguyén liéu dau
vao, Umg sudt ubn tinh hop gd ky thuat chi
twong duong gd Dira va thap hon gd Cao su,
phtt hop cho viéc sir dung trong dd gd ndi that
v6i cac chi tiét khong chiu udn nhidu. Két qua
nghién ctru & Bang 5 cho thiy cc nghiém thirc
N5, N15 va N16 c6 ung suat udn tinh dat gia
tri cao tuong ung voi lugng keo va luc ép 16n
v6i chiéu day phoi nho. Vi cic nghiém thirc
N1 va N3, khi chidu day phdi nhé va luc ép
nho thi hop g k¥ thuat tao ra c6 ing sudt udn
tinh rat thap. GO k¥ thuat co tng suat udn tinh
thip hon nguyén liéu g6 Cao su nhung 16n hon
nguyén liéu gb Dura, diéu nay phl hop do viéc
sap xép td hop hai loai van mong c6 ti 16 1:1 va
(ng suat udn tinh gd Dira thiap hon gb Cao su
rat nhiéu.
(2) Khéi lwong riéng hop gd ky thuat

Két qua xac dinh khdi luong riéng hop g
ky thuat dugc trinh bay ¢ Bang 5. Céac gia tri

khéi lwong riéng thay doi trong khoang tir
654,39 — 865,92 kg/m®. So véi nguyén liéu dau
vao, khoi lugng riéng hop gd ky thuat cao hon
gd Dira va gd Cao su nhung van thip hon cac
nhom gé c6 khdi luong riéng 16n; do vay dé
gia cong, phu hop trong san xuat d6 gd noi that
phong cach hién dai. Tir két qua & cac nghiém
thirc N4, N5 va N17 cho thay khéi lugng riéng
dat gia tri cao tuong ung véi luc ép 16n voi
chiéu day phoi 16n. Xét nghiém thic N1 va
N3, khi Iyc ép nhé thi hop gd k¥ thuat tao ra c6
khdi lwong riéng rat thap.

Van mong duge quét keo va dan lai bang
cach nén ép vi vay cac 16p van khit lai dac biét
14 16p mit c6 mat do vat chét tang, didu nay co
nghia 1a khéi lugng riéng gd ky thuat phu
thudc vao chiéu day cua hop gd ki thuat. Hop
gd k¥ thuat c6 chiéu day nho c6 muc do don
nén khi nén ép cao hon khi c6 chiéu day 16n vi
véy bién dang dan hdi hop gd ki thuat co chiéu
day nho 16n hon hop gb k¥ thuat co chiéu day
16n [4]. Khéi lugng riéng gd ky thuat chiu anh
huéng cta chat kho trong keo vi khéi luong
riéng chat kho trong keo cao hon khéi lugng
thé tich van mong do d6 néu ting sb 16p van
mong 1én thi khéi lugng riéng van ting. Go ky
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thuat c6 khéi luong riéng cao hon gd nguyén
liéu con do nguyén nhan phdi gé ky thuat duoc
nén lai bang lyc nén cao.

3.3. Két qua t6i wu hoia méd hinh thuc
nghiém

(1) Két qua téi wu ham muc tiéu @ng suit
udn tinh

Y1 = 62,94 + 348Xy + 3,56X, + 3,89Xs
3,97X2— 4,09%Xs2  (2)

Phan tich phuong sai ANOVA: H¢ sb twong
quan dat duoc R-squared = 0,93. Ung suét udn
tinh ¢6 moi quan hé rat chat véi cac yéu td thi
nghiém, moé hinh dugc xem la thich hop.

Kiém tra mirc c6 ¥ nghia cta cic hé sé mo
hinh (2) v&i mae ¥ nghia o = 0,05. M6 hinh (2)

Xt 1y két qua thi nghiém bang phan mém
Stagraphic. Két qua nhan dugc cac phuong
trinh twong quan ¢ dang ma hoa. Phuong trinh
tuong quan ctia do bén ubn tinh véi cac thong
s6 cong nghé luong keo trang, ap suit ép,
chiéu day phoi:

+1,48X1X2 + 0,29X1Xs+ 3,73X2X3 — 3,93X:? —

co hé sd Pxix2) = 0,3759 > 0,05; Pxix3) =
0,8597 > 0,05 khong dam bao mirc c6 y nghia
nén loai khéi mé hinh. Sau khi loai bé cac hé
s6 hdi quy khong dam bao do tin cay ra khoi mo
hinh (2), phuong trinh hdi quy ¢6 dang nhu sau:

Y1 =62,94 + 3,48X1 + 3,56X> + 3,89Xs + 3,73X2X3— 3,93X12 — 3,97X22 — 4,09X3% (3)

Tir phwong trinh (3) voi dau (+) dung trudc
cac hé sb cua Luong keo, Luc ép, Chiéu day
phdi cho thdy tng suit uén tinh ty 1& thudn voi
cac yéu t6 dau vao, trong d6 anh hudng cua luc
ép 1a twong dbi 16n, lugng keo anh hudng it
hon va chiéu day phoi anh huong khong déng
ké. Véi cac hé s6 nho, sy twong tac giita cac
yéu t6 dau vao anh huong khong dang ké dén
két qua g suat uén tinh.

Tbi wu héa ham mét muc tiéu véi Yi=>
Ymax, gidi bang phan mém Excel dé xac dinh
cac gia tri toi uu. Két qua tinh toan t6i wu cho
thdy ng suat udn tinh cua gd k¥ thuat dat 67

MPa tng véi lugng keo trang & dang ma hoa
X1 = 0,443 hay gia tri thuc 213,3 g/m?; ap suét
¢p ¢ dang ma hoa Xz = 0,861 hay gid tri thuc
2,37 MPa; chiéu day phoi & dang mi hoa X3 =
0,867 hay gia tri thuc 586,6 mm.
(2) Két qua t6i wu ham muc tiéu khdi lwong
riéng

Xt 1y két qua thi nghiém bang phan mém
Stagraphic. Két qua nhan dwoc cac phuong
trinh trong quan ¢ dang ma hda. Phuong trinh
tuong quan ctia khdi lwong riéng véi cac thong
sO cong nghé luong keo trang, ap suat ép,
chiéu day phéi:

Y2 = 825,85 + 33,33X; + 26,8X, + 32,18X3 + 2,525X1X; - 16,77X1X3 + 25,25X,X3 - 23,3X4? -

25,89X,%- 25,97Xs2 (4

Phén tich phuong sai ANOVA: Hé s6 twong
quan dat dugc R-squared = 0,94. Khdi lugng
riéng c6 mdi quan hé rat chit véi cac yéu 6 thi
nghi¢m, mé hinh dugc xem 1a thich hop.

Kiém tra muc c¢6 ¥ nghia ctia cac hé s6 mo
hinh (4) v&i mae ¥ nghia o = 0,05. M6 hinh (4)

¢6 hé sb Ppaxz) = 0,819 > 0,05; Pxix3) = 0,151
> 0,05 khong dam bao mirc cd y nghia nén loai
khoi md hinh. Sau khi loai bo cac hé sé hdi
quy khong dam bao dg tin cdy ra khdi mo hinh
(4), phuong trinh hdi quy c¢6 dang nhu sau:

Y2 = 825,85 + 33,33X1 + 26,8X> + 32,18X3 + 25,25X2X3 - 23,3X1? - 25,89X72- 25,97X3? (5)

Tir phuong trinh (5) v6i ddu (+) dung trude
cac hé sb cua lugng keo, luc ép, chiéu day phoi
cho thdy khéi lugng riéng ty 1¢ thuan voi cac
yéu tb dau vao, trong d6 anh hudng cua lyc ép

1a twong d6i 16n, luong keo va chiéu day phoi
anh huong khong dang ké. Vi cac hé sd nho, su
tuong tac gitra cac yéu t6 déu vao anh huong
khong dang ké dén két qua khdi lugng riéng.
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Téi wu héa ham mot muc tiéu véi Yo =>
Ywmax, gidi bang phan mém Excel xac dinh céc
gia tri t6i wu. Két qua tinh toan tdi wu cho thay
khdi lugng riéng cua gd ky thuat dat 870,5
kg/m?® tng véi luong keo trang co gia tri tdi wu
¢ dang ma hoa X1 = 0,715 hay gid tri thuc
221,45 g/m?; 4p suét ép & dang mi hoa Xz =
1,074 hay gia tri thuc 2,41 MPa; chiéu day
phoi ¢ dang ma hoa X3 = 1,141 hay gia tri thuc
614,2 mm.

3.4. San xuit thir nghiém gd ky thuit

Céc thong s6 cong nghé hop ly tim dugc
qua céc thi nghiém tng dung vao san xuat hop
g0 k¥ thuat.

Quy cach hop gob k¥ thuat: dai x rong= 550
x 350 mm.

Kich thuéc van méng: G6 Cao su: 1,2 x 400
x 600 mm. S¢ lugng: 174 tAm.

Gb Dura: 1,5 x 400 x 600 mm. S6 lugng:
174 tam.

Ché do ép nguoi: Thoi gian giit ap luc 16
gid; Luong keo: 215 g/m?% Ap luc ép: 2,4
MPa; Chiéu day phoi gd ky thuat: 600 mm.

Quy trinh san xuat thir nghiém:

Trang keo van mong - Xép van mong vio
khudn - Ep phoi va on dinh véan - Gia cong tao
phoi gb k¥ thuat - Kiém tra ngoai quan va tinh
chat co 1y (Hinh 5).

Hinh 5. San xuit thir nghiém g6 k§ thuat

Panh gia chit luong san pham gd k¥ thuat,
cht yéu tir hai mat chat lugng ngoai quan va
tinh nang co ly. Phuong phap kiém tra gd k¥
thuat trang sttc chu yéu tham khao phwong
phap thuc nghiém cung loai cia van nhan tao.
Kiém tra tinh nang vat 1y, hoa hoc cia gd k¥
thuat thuong bao gdm luong phat tan
Formaldehyde tu do, gd k¥ thuat dung lam gb
xé thi phai kiém tra cuong do uén tinh, d6 bén

kéo truot va khdi luong thé tich voi phuong
phap lay miu twong tu nhu thyc nghiém.

Vé ngoai quan ctia san pham (xem Hinh 5),
trén bé mat cua hop gd k¥ thuat dong thoi ton
tai 2 loai gd Cao su va gd Dua voi sy tuong
phan mau sic tao nén dat hiéu qua trang stc.
Khi thyc hién phi PU 1én bé mit san pham,
cac duong van va mau sic gd hap thu PU khac
nhau, phadn quang khac nhau lam van tho.
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Luong du formaldehyde di dugc khéng ché
ngay tur loai keo str dung 1a < 0,5%.

Két qua kiém tra tinh chét gd k¥ thuét trong
diéu kién thyc nghiém co gia tri twong duong

gia tri toi wu tir két qua nghién ciru. So sanh
tinh chat cua gd k¥ thut véi nguyén lidu dugc
trinh bay ¢ Bang 6.

Bang 6. So sanh tinh chét gd k§ thuat va nguyén li¢u

G6 k§ thuat

TT Tén chi tiéu " Gb Caosu G4 Dira
thuc nghiém
1  Ung suit un tinh (MPa) 67 79,8 58,2
2 Khdi luong thé tich (kg/m®) 863 577 507

Tinh chit co 1y cua gd k¥ thudt san xuat
thuc nghiém twong dwong voi Ung suit udn
tinh ndm trong khoang giita hai loai gd, dién
tich pha hity nam trong gidi han qui dinh chét
luong dan dinh, trong khi khéi luong riéng cao
hon gi4 tri ctia hai loai gb nguyén liéu Bang 6.
4. KET LUAN

San xuat g k¥ thuat co tinh ning trang sic
tir van mong go Cao su va gd Dira nén str dung
chiéu day tr 1,2 - 1,5 mm. Trong truong hop
ché tao duoc van mong ¢ chiéu day nho thi
nén st dung loai chiéu day nho dé c6 dudng
van dep hon. Van thé cia go k¥ thuat duoc tao
tr hai mau sic khac nhau cua hai loai van
mong g& Cao su va g Dira, két hop vai khuon
duoc thiét ké cho kiéu van hinh ndi mot chiéu
va phuong phap xé nghiéng mot goc 10°.
Thong s6 céng nghé hop Iy san xuat gd ky
thuat c6 tinh ning trang suc tir gé Cao su, go
Dira va keo UF véi ché @6 ép nguoi, lugng keo
215 g/m?; ap luc ép 2,4 MPa; chiéu day phoi
g6 ky thuat 600 mm. Chét luong hop gd k¥
thuat dat duoc (ng suat uén tinh 67 MPa; khbi
luong riéng 870 kg/m®. Ung suét udn tinh hop
g6 ky thuat cao hon gb Dura va thap hon gb
Cao su. Ung suat uén tinh va khéi lwong riéng
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g6 k¥ thuat dat gia tri cao tuong ung véi luong
keo va luc ép I6n va chiéu day phoi nho. Chét
lugng dan dinh cia gb ki thuat théa man yéu
cau ciia bd TCVN 8328:2010 Van gb dan -
Chét lugng dan dinh [8].
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