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TOM TAT

L4 6 va tam vong 1a nhiing loai cdy co ho tir tre triic ¢6 tinh chit co hoc twong ty nhu g mém, dé gia cong, gi4
vat liéu ré, rat sin c6 & nhiéu vung ndng thon, mién nai va duoc st dung phé bién nhu mot vat lidu xay dung
truyén théng. Néu tinh theo khdi lwong thé tich thi tre co do bén chiu kéo doc thé 16n hon gb 3 - 4 14n, cao hon
thép 6 lan, kha ning chiu nén ngang cao hon gb 10% va chiu nén tot hon ca bé tong. Tuy nhién, ching ciing c6
nhiéu han ché do dic diém cdu tao riéng cuia loai cay 1 1a mam do 1a: kich nhé, ciu tao va tinh chét co hoc cua
vat liéu thay ddi theo chiéu ban kinh va ca chiéu cao cua cay... Dé 6 thé khic phuc dugc nhitng nhuoc diém
ctia nguyén liéu ho tre triic va gia ting thém nhimg wu diém ciia nguyén liéu ban dau, chung ta c6 thé sir dung
cong nghé ép khoi cac thanh nguyén liéu co s& cua tre triic. Bang phuorng phap nghién ctru thye nghiém, két
qué nghién ciru nay xac dinh dugc ring: Véi vat liéu lam bang nan 16 6 sir dung hrong keo trang la 14,0%, ap
luc ép 0,26 MPa/lmm chiéu day, thoi gian duy tri 4p luc 21,0 gid ta nhan dwoc san phim véan ép khdi c6 d6 bén
ubn tinh 13,26 MPa, d6 bén kéo vudng goc 0,29 MPa, d6 truong nd (hut nude sau 24 gid) 10,86%. Vi vat lidu
la dang thanh co s cua cdy tam vong sir dung luong keo trang 90,0 g/m’, ap luc ép 0,32 MPa/lmm chiéu day
khdi van, thoi gian duy tri 4p luc 18,5 gid ta nhan duoc van ép khdi c6 @6 bén udn tinh 14,62 MPa, d6 bén kéo
vudng goc 0,35 MPa, d6 truong ng (hat nude sau 24 gid) 8,6%. Céc chi tiéu chat lugng van ép khdi tir cay 16 6
va tam vong d6 dap umg hoan toan cac yéu cau chat lwong ctia nguyén liéu cho san xuit dd moc noi that.

Tiur khéa: Lo 0, tam vong, van ép khoi.

1. PAT VAN DE

Trén thé gi6i c6 khoang 1200 loai tre, phan
bd tu nhién & tit ca cic chau luc, khong ké
chau Au. Mot s loai tre c6 kha ning chéng
chiu nhi¢t d0 mdi truong ty nhién vuot qua
40°, vai loai khac vugt qua suong gia kéo dai
(Liese, 1987). Tre la mdt trong nhiing cay phat
trién nhanh nhit va duoc sir dung phd bién nhur
mot vat liéu xay dung truyén théng dung dé
lam nha, déng coc méng, trang tri ndi that, san
xuét dd moc, ché tac cac loai vat dung gia dinh
va cac nghé nghiép khac nhau & nhiéu nuéc
trén thé gioi, ddc biét 1a & chau A va chau My
Latinh.

San phém dugc san xudt tir tre & cac qudc
gia co nguon nguyén liéu phong phu nhu
Trung quoc An Do, Myanmar, Indonesia,
Malaysia, Dai Loan. Trong d6, Trung Qudc 1a
mot trong nhﬁ:ng qudc gia c6 nganh c6ng
nghlep ché bién tre phat trién manh nhat; &
quoc gia ndy c6 mot sé nghién ctru dién h1nh
vé tre nhu: nghién ctru cua Liese, W. (1987) veé
cong nghé sir dung tre ludng; nghién ctru cua
Chung, K.F. va Yu, W.K. (2002) vé tinh chét
co hoc cua tre va vat liéu ciu trac tir tre; Zhu,

S., Li, W., Zhang, X. Wang, Z. Ed. (1992)
nghién ctru vé dic diém, tinh chat va su dung
. Ngoai Trung Qudc, nhiéu coéng trinh &
cac nuéc khac ciing nghién ctu vé tre nhu:
nghién ctru cia Ahmad, M. va Kamke, F.A.
(2003) phan tich dic diém bé mat cia mot sd
loai tre; vao nam 2011, Ahmad, M. va Kamke,
F.A. cong bd két qua nghién ctru vé dic tinh
clia soi va cdu tao khong dong nhit cua tre
Calcutta (Dendrocalamus strictus); nghién ctiru
vé tinh chét co hoc cua tre do Cai, A. (2012)
cho thdy tinh chit co hoc cua tre thay doi theo
ca hai huéng 1a chiéu ban kinh va chiéu cao
than cay; Correal, J. va cong su (2010) nghién
ctru vé cong nghé va két cdu san pham van dan
nhiéu 16p tir loai tre Guadua lam nguyén vat
liéu trong xay dung; Lakkad, S.C. and Patel,
J.M. (1980) nghién ctru tinh chit co hoc cua tre
nhu 1a mot vat liéu téng hop trong tu nhién...
O Viét Nam, dién tich rung tre ¢6 khoang
1,4 triéu ha, chiém 15% dién tich rung ty nhién
v61 hon 464 loai tre, thudc 15 ho, trit lugng
khoang 8,4 ty cay (theo sb liéu thong ké qudc
gia ndm 2001). Céac co s& san xuit mdy tre dan
ctia Viét Nam nam rai rac & khip toan qudc,

102 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2019



Cong nghiép rirng

chiém khoang 24% tong s6 lang nghé. Trén
80% céc co s san xuat may tre dan c6 quy mo
nho han ché vé vén dé d6i méi ky thuat va mo
rong quy md san xuidt. V& cong bd két qua
nghién ctru céng nghé ché tao san pham tur
nguyén liéu tre ciing chua nhiéu, dién hinh c6
nghién ctru cia Nguydn Vian Thiét (1993)
nghién ctru vé& cong nghé san xuat van diam tur
cay tre; nghién cuu cua Hoang Thi Thanh
Huong (2002) nghién ciru vé cong nghé san
xudt van ghép thanh két hop giita tre va gd;
nghién ctru cua Pham Ngoc Nam va Tri¢u Thi
Thuy (2013) vé bién tinh cay tam vong...
Trong bai viét ndy, ching t6i trinh bay két
qua nghién ciru xac dinh thong s6 cong nghé
tao san pham dang khdi ép st dung lam vat

- Cay tam vong c6 tén khoa hoc 1a
Thyrsostachys siamensis, thuoc phan ho Tre
(Bambusoideae), ho Hoa thao (Poaceae). Tam
vong dung trong nghién ctru nay duoc khai
thac & vung Pong Nam B§. Than cay truong
thanh gan nhu dic rudt va rit cing, khong co

Hinh 1. Thén ciy va mit cit ngang ciia ciy 10 6

Hinh 2. Thén ciy va mit cit ngang clia cdy tim vong

liéu x4y dung va nguyén liéu san xuat dd moc
noi that tir cay 10 6 va cdy tim vong & ving
DPong Nam B - mién Nam Viét Nam.
2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

- Cay 16 6 (c6 tén khoa hoc 13 Bambusa
procera A.Chev & A.Camus) trong nghién ctru
nay duoc khai thac tai tinh Binh Phuéc. Cay 16
6 ¢6 dic diém: vach mong, duong kinh nho, co
nhiéu han ché khi sit dung nguyén cay trong
xay dung va cac san pham ndi ngoai thit khac.
Viéch cta than cay 16 6 day tir 6 — 8 mm, chiéu
dai 16ng tir 0,6 — 0,9 m. Mt cét ngang than cdy
c6 hinh vanh khan, ban kinh trong khoang 2,5 -
3 cm, ban kinh ngoai 3 - 4 cm (Hinh 1).

gai; d0 rong rudt cua tam vong nhd, dudi 10
mm; doan gdc gan nhu dic khit. Vach than day
khoang lcm — 3 cm, phd bién trong khoang
1,5 — 2,5 cm. Cac long tdm véng phan 16n co
do dai tr 30 — 40 cm (Hinh 2).
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- Ld 6 va tim vong c¢6 mot s6 dac diém
chung 1a: Khdi lugng thé tich trung binh 0,6 -
0,8 g/cm’, d& gia cong, chiu luc tét. Tinh chat
co hoc cao hon tir 2 - 3 1an so véi gd thong
dung. Tinh theo khéi luong thé tich, tre co do
bén chiu kéo doc thé 16n hon ca gd va thép tir
3 - 6 14an, kha ning chiu nén ngang cao hon g
10% va chiu nén t6t hon ca bé tong.

- Chét két dinh: Keo UF do hang Chenshin
san xuat. Thong sb ky thuat chii yéu cua keo
UF dung trong nghién ctru nay la: Ham luong
chit rén 50+£1%; DO nhét 150 - 200 mPa.s
(25°C); Nhiét do gen hoa 60°C; Nhiét d6 dong
rin 105°C. Trong thi nghiém si dung chét
dong rin NH4CI, ty 1& chat dong ran - 1% (so
voi lugng keo kho kiét).

2.2. Phwong phap nghién ctru

Str dung phuong phdp nghién ctu thuc
nghiém, bd tri ké hoach thi nghiém da yéu tb
dé nghién ctru sy anh hudng cua luong keo
trang, ap suat ép, thoi gian ép dén mot s tinh
chat co 1y cha yéu caa van ép khi.

- Cac yéu t6 dau vao:

+ Yéu t6 cb dinh: Cong nghé ép ngudi, ty 1&

chat déng ran NH4CI 1a 1% so véi ham lugng
kho ctia keo; Chiéu day san pham véan ép khoi
l1a 400 mm.

+ Yéu t6 thay d6i: lwong keo trang (X)); 4p
luc ép trén 1 mm chiéu day (X,); thoi gian gitr
phoi (¢ ap luc ép t6i da) (X;).

- Yéu té dau ra: mot s chi tiéu chét luong
chu yéu cua van ép khéi can nghién ciru bao
gébm: Do bén uén tinh (MOR); D6 bén kéo
vuong goc (IB); B truong nd (TS).

Céc yéu t6 dau ra 1 cac ham bién thién biéu
thi mdi quan hé giira chi tiéu danh gia va cac
thong sb tinh toan bang phuwong trinh hdi quy
da thure bac hai.

- Xir 1y s6 liéu bang phin mém théng ké

Stagrafic 7.0.

3. KET QUA VA THAO LUAN
3.1. Nghién ciru thong s cong nghé tao vin
ép khdi tir nan co sé ciia cay 16 6

a) Tao nan co sé tir cdy 16 6

Cac nan co so duoc gia cong (ché) bing
phuong phap thu cong tir cac gidong cay 16 6 da
b6 mét (Hinh 3).

==

Hinh 3. Céac nan co s& duge ché thii cong tir ciy 16 6

+ Chiéu rong nan: Cac nan co sé duoc tao ra
khi ché cay 16 6 lic con tuoi, chiéu rong nan tir
15 — 25 mm. Sau khi phoi kh, chiéu rong trung
binh phd bién cta cic nan khoang 20+2 mm.
Do tron nhin va phiang cta bé mit khong cao.
Quy cach chiéu rong trung binh ctia cac nan

trong thi nghiém la 19,12 mm.

+ Chiéu day ctia nan: Chiéu day cta nan tir
dudi 1,0 - 1,6 mm nhung thuong cd mit cat
ngang khong déu. Sau khi phoi kho, chiéu day
phd bién 1,3+0,1 mm. Chiéu day trung binh
cua cac nan co so la 1,25 mm .
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+ Trong lugng ctia nan: cac nan cé trong
lugng chénh I¢ch kha 16n do phuong thirc gia
cong bang tay. Trong luong trung binh cia nan
cosola7,l3g.

+ Khéi luong thé tich nan co sé: Chon ngiu
nhién 60 nan, phoi kho roi cho hoi am ty nhién

(trong phong thi nghiém) sau 24 gid, 46 4m do
duge 6 — 8%. Xac dinh khdi luong thé tich cua
nan 16 6 sir dung trong nghién ctru thong qua
phép can — do trong lugng va kich thudc ctua
nan; Khéi luong thé tich ctia nan co so trong
nghién ctru x4c dinh duoc 14 0,533 g/em’.

Hinh 3. Céac phép do can kiém tra thong sé cong nghé ciia nan co sé tir cay 16 &

Tri s trung binh clia cic nan co so tir cy
16 6 str dung trong thi nghiém 1a: chiéu rong
19,122 mm, chiéu day 1,25 mm, trong lugng
7,13 g, khéi luong thé tich 0,533 g/em’
(Hinh 3).

b) Xdc dinh théng sé cong nghé tao vin ép
khéi tiv nan co sé

Theo két qua nghién ctru ban dau vé xac
dinh k¥ thuat dan ép tre va coi nan co so 16 6
duoc tao ra bang thu céng co chiéu day khong
ddng nhat giéng nhu dim gd trong san xuét

van dim (tuong ty nghién ctu ciia Nguyén
Van Thiét, 1993), ching t61 chon gia tri cua
thong sb ép thi nghiém trong nghién ctru cong
ngh¢ nhu sau: luong keo trang (X;) 20%
(luong keo trang ap dung theo Tiéu chuin
I'OCT 10632-89 tinh toan cho van dam 5 16p
dbi v6i dam c6 khéi lugng thé tich nguyén liéu
13 0,53 g/em®); 4p luc ép trén 1 mm chidu day
(X2) 2,0 KG/em?; thoi gian giit phoi (6 ap luc
ép toi da) (X3) 15 gio.

Bang 1. Két qua thi nghiém tao van ép khéi bing nan co sé tir cay 10 6

Thong so dau vao

Yéu to dau ra

S6 TN Lugngkeo Ap luc ép Thoi gian Do bén udn D) bén kéo Do trwong né
X;(%) X;(KG/em®)  X; (gid) Y, (MPa) Y, (MPa) Y; (%)
1 25 2,5 20 11,30 0,24 12,06
2 25 2,5 10 9,91 0,20 12,95
3 25 1,5 20 11,21 0,24 12,84
4 25 1,5 10 9,26 0,18 15,16
5 15 2,5 20 10,40 0,22 13,39
6 15 2,5 10 7,80 0,16 17,27
7 15 1,5 20 10,08 0,21 13,84
8 15 1,5 10 7,40 0,15 17,82
9 20 2,0 15 11,78 0,24 11,40
10 26,075 2,0 15 12,11 0,25 10,96
11 13,925 2,0 15 8,29 0,17 16,60
12 20 2,6075 15 11,30 0,24 12,06
13 20 1,3925 15 11,05 0,23 11,29
14 20 2,0 21,075 10,32 0,21 12,20
15 20 2,0 8,925 7,88 0,16 15,50

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2019

105



Cong nghiép rung

- Thuc nghiém:

Str dung 20 kg nan tre; trang keo UF (luong
chat két dinh tinh toan theo trong lwong nan co
s& du vao thong qua xac dinh trong lugng nan
co s& trudc va sau trang keo); cac nan dugc
xép thanh cac 16p theo chiéu ngang; Pua phoi
vao khudn cua may ép thi nghi€ém; nang ap luc
t6i tri sO tinh toan va giir trong thoi gian theo
quy hoach thyc nghiém.

Sau khi hét thoi gian ép v6i ché do duy tri
ap luc ép t6i da, mau duoc gitt 6n dinh voi diéu
kién binh thudong & phong thi nghi¢ém trong it
nhit 24 gid.

Tién hanh ép thi nghiém véi cac gia tri
thong s bién d6i: Luong keo bam vao nan, ap
luc va thoi gian nén theo Kké hoach thuc
nghiém bang 1; gia tri ctia khoang thay doi ctia
thi nghiém truc giao a = 1,215.

Mau kiém tra tinh chit co ban cua van ép
khéi duoc xac dinh theo tidu chuan AS/NZS
4063.1; Két qua cac thi nghiém duoc thong ké,
tinh toan ghi trong bang 1.

S6 liéu cac phép thir tir bang 1 duge xir 1y
bang phan mém thong ké Stagrafic 7.0, két qua
nhu sau:

(1) Dé bén uon o,

* Phuong trinh dang ma:

y1 = 10,257 + 0,614*x; + 0,933*x, +
0,713*x3—0,986*x,*x, (1)

* Phuong trinh dang thyc:

Y= -13,848 + 0,911*X; + 9,756*X, +
0,1425*X5 —0,3945*X, (2)

* Tinh toan két qua t6i wu: gia tri do bén
udn dat cuc dai, ¢o nghia la y; = MAX

Khi do, x;=-1,215; xo=1,215; vaxs = 1,215;

Diéu d6 tuong tmg véi: X; = 13,925; X, =
2,607; X3 =21,075; va c,= 12,967 MPa.

(2) D bén kéo vudng goc oy

* Phuong trinh dang ma:

y= 0,1713 + 0,0207*x; + 0,0258*x, +
0,02*x3 — 0,0163*x,*x3 + 0,0236*x,; 3)

* Phuong trinh dang thyc:

Y>=0,107 — 0,023*X; + 0,051*X, + 0,016*X3
—0,00065*X3 + 0,000945*X, 4)

* Tinh toan két qua toi wu: gia tri d6 bén
kéo dat cuc dai, c6 nghia la y, = MAX

Khi do, x;=1,215; x, =1,215; vax; = 1,215.

biéu do tuong ung voi: X; = 26,075; X, =
2,6075; X3 =21,075 va ox= 0,263 MPa.
(3) Do truong no TS

* Phuong trinh dang ma:

ys = 8,205 + 0,525*x; + 1,166*x; + 0,861*x3
— 0,593 *X1*X3 + 0,573*X2*X3 (5)

* Phuong trinh dang thyc:

Y; = —-1,382 + 0,4608*X; — 1,1058*X, +
0,1881*X35—0,0237*X3 + 0,229% X3 (6)

* Tinh toan két qua t6i wu: gia tri do truong
né dat cuc tiéu, co nghia l1a y; = MIN

Khi d6, x;=-1,215; x, =-1,215 vax3 =-1,215;

Diéu d6 tuong tng véi: X; = 13,925; X, =
1,3925; X5 = 8,925 va TS=5,075%.
(4) Gidi bai todn t6i wu ham da muc tiéu

Bai toan ti wu da muc tiéu bao gém: mot
muc ti€u cuc dai hoa cia ham y; (do bén uén)
va cuc dai hoa ham y, (d6 bén kéo) véi diéu
kién rang budc 1a bién ctua mién qui hoach thuc
nghiém. Ap dung phuong phap trong sé cho
bai toan hai muc ti€u dang cuc dai va cuc dai
thanh mdt muc ti€u chung can cuc dai hoa la
thoa man diéu kién rang budc nhu sau:

-1,215 & x; < +1,215;

-1,215 & x, & +1,215;

-1,215 < x3 <= +1,215;

Va Ys < Yrc (Ti€u chuén cua do truong no
trong truong hop nay la: TS = 12%)).

Giai phuong trinh trong sé y chung = max
tr cac phuong trinh (2), (4), va (6) ta co:

Y chung = 0,777 + 0,05%x; + 0,074*x, + 0,057*x3
—0,068*x;, — 0,00618*x13+ 0 00898*x11 (7

Giai phuorng trinh (7) va xir 1y s6 lidu thu
duoc két qua gia tri téi wu cia cac thong sd
thuc nghiém la: Luong keo trang (X)):
13,925%; ap luc ép cuc dai trén 1 mm chiéu
day (X2): 2,608 KG/em?*; thoi glan gitt phoi
(X3): 21,075 gid. Cac chi tiéu chat luong cua
mau thi nghiém dat duoc 1a t6t nhat 13: Do bén
ubn tinh o, = 12,967 MPa, do bén kéo vudng
goc ox = 0,261 MPa (gia tri 46 bén ctua méu
cao hon céc tri sb cua tiéu chuén), do truong
nd (hit nude sau 24 gid) TS = 11,75% (thp
hon trj s6 bit budc cua tiéu chuan — 12%).
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3.2. Nghién ciru thong sé cong nghé tao van
ép khoi tir nan co sé ciia cAy tim vong

a) Tao thanh co sé tiv cdy tim vong

Cay tam vong c6 dic diém: duong kinh 16n
nhat thudc vé doan than, thon dan vé phia
ngon, doan gdc thuong nhé hon than mot cht.
Do ddc diém cau tao nén cdy tam vong khong

Trong nghién clru nady, lya chon nguyén li¢u
thanh co s& dé tao ra vat liéu dang van ép khdi
tir tre tdm vong co kich thude co ban 1a: Chiéu
day 4 — 5 — 6 (mm); Chiéu rong: 15 — 20 — 25
(mm).

b) Xdc dinh théng sé cong nghé tao vin ép
khéi tiv cdy tim vong

Theo két qua nghién ctru ban dau vé xac
dinh k§ thuat dan ép thanh co s cdy tim vong
nhu truong hop tao van ghép thanh (twong tu
nghién cuu cua Hoang Thi Thanh Huong,
2002), chung t6i chon gia tri cia thong sb ép
thi nghiém trong nghién ctru cong nghé nhu
sau: luong keo trang (X;) 150 g/m*; ap luc ép
trén 1 mm chidu day (X,) 2,0 KG/em?; thoi
gian gitr phoi (¢ ap luc ép t6i da) (X3) 15 gio.

- Thyc nghiém:

Chon thanh co s& ¢6 quy cach: chiéu rong
15 — 20 — 25 mm, chiéu day 4 — 5 — 6 mm;
Trang keo; Ghép thanh theo chiéu ngang;
Ghép cac 16p theo chiéu day; Sip xép thanh co
s0: dat thanh co so thanh cac 16p.

Nguyén tic bat budc khi xép thanh co so:
Trudng hop cac thanh co s¢ c6 cung mot quy
cach chiéu rong phai dam bao vi tri ghép ndi
hai thanh co s& ké nhau theo chiéu rong cua
hai 16p chdng 1én nhau lién tiép theo chiéu day
khong trung vét ghép. Cac dudng ghép hai

- by

Hinh 4. CAy tim vong va chiéu rong thanh co sé 1am tir cAy tam v

thé ché thanh cac nan moéng nhu nan 16 6 va tai
cac vong mo (mét) co cuong do chiu luyc cao
va c6 kha ning tao diém nhin khac biét gay
hiéu mg thi giac trong trang strc cac san pham
dep tir vi tri mit cay tam vong. Vi vy, thanh
co sd tir cAy tAm vong trong nghién ctru nay cd
chidu dai gdm nhiéu 16ng lién nhau (Hinh 4).

ong

thanh ké nhau, cach 16p theo chiéu day s&
trung nhau néu dudng ghép hai thanh cua 16p
trén dit vao gilta thanh cta 16p dudi. Néu
duong ghép giita cac thanh k& nhau cua 16p
trén dat 1€ch khoi vi tri gitta thanh theo chiéu
rong cua thanh co s 16p dudi thi duong ghép
ndi cac thanh co so ¢ gitra thanh cta 3 — 5 16p
lién tiép theo chiéu day khong tring. Trudng
hop céc thanh co s& khong cung quy céch
chiéu rong can dam bao dudng ndi ghép thanh
theo chiéu rong cta hai 16p ké tiép nhau theo
chiéu day khong dugc tring nhau.

Dua phoi vao khudn ciia may ép thi nghiém,;
nang ap luc t6i tri sd tinh toan va giit trong thoi
gian.

Sau khi hét thoi gian ép voi ché do duy tri
ap luc ép tdi da, mau duoc giit 6n dinh véi didu
kién binh thuong & phong thi nghiém trong it
nhat 24 gio.

Tién hanh ép thi nghiém vé&i cac gia tri
thong s bién ddi: Luong keo trang, ap luc va
thoi gian nén theo ké hoach thuc nghiém bang
2 va v6i gia tri cia khoang thay ddi cua thi
nghiém truc giao o = 1,215.

Mau kiém tra tinh chit co ban cua véan ép
khéi duge xac dinh theo tiéu chuan AS/NZS
4063.1; Két qua cac thi nghiém duogc théng ké,
tinh todn ghi trong bang 2.
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Bang 2. Két qua thi nghiém tao van ép khdi bing thanh co sé tir cAy tim vong

Thong so dau vao

Yéu to dau ra

S6 TN Lwgng keo  Ap luc ép Thoi gian P bén udn D) bén kéo D) truong né
X, (g/m?) X, (KG/em®)  X;(gio) Y, (MPa) Y,(MPa) Y3 (%)
1 200 3 20 14,45 0,31 12,2
2 200 3 10 11,11 0,28 11,52
3 200 1 20 13,26 0,22 8,91
4 200 1 10 12,48 0,24 9,29
5 100 3 20 14,53 0,32 12,36
6 100 3 10 12,10 0,21 8,38
7 100 1 20 8,88 0,25 9,37
8 100 1 10 9,46 0,18 7,83
9 150 2 15 12,38 0,23 8,99
10 210,75 2 15 14,14 0,26 11,90
11 89,25 2 15 11,89 0,20 8,37
12 150 3,215 15 13,60 0,26 9,60
13 150 0,785 15 9,36 0,17 7,60
14 150 2 21,075 15,56 0,27 10,52
15 150 2 8,925 14,28 0,22 8,91

S6 liéu cac phép thir tir bang 2 dugc xu 1y
bang phan mém thong ké Stagrafic 7.0, két qua
nhu sau:

(1) Bé bén uon o,

* Phuong trinh dang ma:

yi1 = 13,417 + 0,8276*x; + 1,2107*x, +
0,687*x3 — 1,058*x,*x, — 1,543%*x5, (8)

* Phuong trinh dang thyc:

Y, = 13,805 + 0,073*X; + 16,827*X, +
0,1375%X5 — 0,028* X, — 2,744* X5, 9)

* Tinh toan két qua toi wu: gia tri d6 bén
udn dat cuc dai, c6 nghia la y; = MAX

Khi do, x; =-1,215; xo = 0,02449; va x3 = 1,215.

Diéu d6 tuong tmg véi: X; = 201,75; X, =
1,982; X3 =21,075; va o,= 15,26 MPa.

(2) Dé bén kéo vudng géc oy

* Phuong trinh dang ma:

y2 = 0,218 + 0,0148*x; + 0,03*x, +
0,022*x3 — 0,0212*x;*x3 + 0,0206*x33 (10)

* Phuong trinh dang thuc:

Y, = 0,0171 + 0,0015*X; + 0,0413*X, —
0,00747*X5 — 0,000085* X5 + 0,000827* X33 (11)

* Tinh toan két qua t6i wu: gia tri do bén
kéo dat cuc dai, c6 nghia la y, = MAX

Khi d6, x,=-1,215; x, = 1,215 vax3 = 1,215;
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Diéu d6 twong tng voi: X, = 89,25; X, =
2911; X3 =21,075 va ox= 0,328 MPa.
(3) Do truwong no TS

* Phuong trinh dang ma:

ys = 9,08 + 0,754*x; + 1,049*x, + 0,709%x;
—0,652*x,*x3 (12)

* Phuong trinh dang thuec:

Y; = 3,981 + 0,054*X; + 1,398*X, +
0,533*X5—0,0026*X3 (13)

* Tinh toan két qua t6i vu: gia tri do truong
né dat cuc tiéu, co nghia l1a y; = MIN

Khi d6, x;=-1,215; x, =-1,215 vax3 =-1,215.

Diéu d6 tuwong tng véi: X; = 189,25; X, =
1,088; X5 =28,925 va TS=5,066%.
(4) Gidi bai todn t6i wu ham da muc tiéu

Bai toan tdi wu da muc tiéu bao gom: mot
muc tiéu cuc dai hod cia ham y; (do bén uén)
va cuc dai hoa ham y, (d6 bén kéo) véi diéu
kién rang budc 1a bién ctuia mién qui hoach thuc
nghiém. Ap dung phuong phap trong s6 cho
bai todn hai muc ti€u dang cuc dai va cuc dai
thanh mdt muc ti€éu chung can cuc dai hoa la
thoa man diéu kién rang budc nhu sau:

-1,215 < x1 < +1,215;

-1,215 < xp <= +1,215;

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2019



Cong nghiép rung

-1,215 & x3 < +1,215;

Va Y3 < Yrc (Tiéu chuan cua d6 truong né
trong truong hop nay la: TS = 12%).

Giai phuong trinh trong sé y chung = max
tur cac phuong trinh (9), (11) va (13) ta cé:

Youne = 0,687 + 0,046%x; + 0,093*x, +
0,067*x3 —0,0069*x;, — 0,058%x;3 — 0,0101*x2, +
0,056*X33 (14)

Giai phuong trinh (14) va xur 1y sb liéu thu
duge két qua gia tri toi wu cia cac thong sb
thuc nghiém la: Luong keo trang (X;): 89,25
g/m?; ap luc ép cuc dai trén Imm chiéu day
(X2): 3,215 KG/em?; thoi gian gitt phoi (X3):
18,52 gio. Céc chi tiéu chat lugng cuia mau thi
nghiém dat dugc la t6t nhat 1a: DO bén udn tinh
ou = 14,0 MPa, do bén kéo vuong goc oy =
0,33 MPa (gia tri do bén ctia mau cao hon cac
tri s6 cua tiéu chudn), d6 truong né (hit nude
sau 24 gio) TS = 8,27% (thap hon tri s bat
budc cua tiéu chuan — 12%).

Gia tri chi tiéu chat lwong mau thir van ép
khéi bang nan co sé cua ciy 16 6 va thanh co
sO tir cAy tam vong trong nghién ctru nay dap
g yéu cau chat lugng cia van ép khéi lam tir
tre nira theo tiéu chuan AS/NZS 4063 va chung

twong duong véi tiéu chuan chét luong cia van
dam tir tre trong nghién ciru ciia Nguyén Vin
Thiét (ndm 1993) va van ghép thanh tir tre va
g6 két hop trong nghién ctru cua Hoang Thi
Thanh Huong (nam 2002).

3.3. Kiém tra chi tiéu chat lwong cia vin ép
khdi dwoc tao theo thong sb cong nghé tdi wu

a) Vin ép khéi tao bing nan co sé tir cdy
166

- Vat li€u thi nghiém: Nan cay 16 6 ¢6 chiéu
day trung binh 1,3 — 1,5 mm, chiéu rong trung
binh 20 — 22 mm;

- Chét két dinh 1a keo UF, su dung chat
dong ran NH,CI ty 16 1%.

- Théng sb cong nghé (ép ngudi): lwong keo
trang (tinh theo khdi lugng nan) 14,0%, ap luc
nén (trén 1 mm chiéu day) 2,6 KG/cm?, thoi
gian gilr ap lyc nén phoi 21,0 gio.

- Quy céch san pham: 400 x 450 x 650 mm.

Sau khi két thuc thoi gian giit ap luc nén
phoi, x4 ap hoan toan. Dé phoi trong phong thi
nghiém 24 gid. San pham mau van ép khdi
bang nan co s& tir cdy 10 6 bang ché do cong
nghé ép t6i wu c6 tiét dién nhu hinh 5.

Hinh 5. Vin ép khéi bing nan co sé tir ciy 16 6

Mau véan ép khdi thyc nghiém tir nan 16 6
duogc kiém tra tinh chit tai Trung tim k§ thuét
Tiéu chuan do ludong chat lugng 3 (QUATEST
3), két qua nhu sau: Ung suat ubn tinh 13,26
MPa; Ung suat kéo vuong goc 0,29 MPa; Do
truong nd (hit nude sau 24 gid) 10,86%; Khdi
lwong thé tich 0,755 g/em”.

b) Vin ép khéi tao bing thanh co sé tiv cdy
tam vong

- Vit liéu thi nghiém: Thanh co s cdy tim
vong co chiéu day 4,0 — 6,0 mm, chiéu rong 20
— 25 mm;

- Chét két dinh 1a keo UF, su dung chat
dong ran NH,CI ty 16 1%.

- Théng sb cong nghé (ép ngudi): lwong keo
trang 90 g/mz, ap luc nén (trén 1 mm chiéu
day) 3,2 KG/cm?, thoi gian giit 4p luc nén phoi
18,5 gio.

- Quy céch san pham: 400 x 450 x 650 mm.

Sau khi két thuc thoi gian giit ap luc nén
phoi, x4 ap hoan toan. Dé phoi trong phong thi
nghiém 24 gid. San phim mau van ép khdi
bang thanh co sé tir cdy tdm vong bing ché do
cong nghé ép tbi wu co tiét dién nhu hinh 6.
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Hinh 6. Van ép khéi dwoc tao bing thanh co sé tir cAy tAm vong

M3u van ép khéi thuc nghiém tir thanh tim
vong dugc kiém tra tinh chét tai Trung tim k¥
thuat Tiéu chuan do ludong chat luong 3
(QUATEST 3), két qua nhu sau: Ung sut uén
tinh 14,62 MPa; Ung suét kéo vudng goc 0,35
MPa; B§ truong n¢ (hut nudc sau 24 gio)
8,6%: Khéi lugng thé tich 0,783 g/cm3 .

4. KET LUAN

Cay 16 6 va cay tam vong 1a 2 loai cay
nguyén liéu c6 thé tao ra cac thanh co so 1am
vat liéu cho qua trinh san xuét van ép khéi véi
chat dong ran 1a keo UF qua qué trinh gia cong
ép ngudi voi ap luc cao. Cac chi tiéu mau thu
vén ép khdi tir nan co so ctia cdy 16 6 va thanh
co s cla cy tam vong dap ng yéu cau chit
luong cua vat li€u xay dung va nguyén li¢u
cho san xuit d6 moc ndi that. Cu thé la:

- Véi ché do cong nghé dé tao van ép khoi
tir nan co c& cua cdy 16 6: Luong keo trang
14,0%; éap luc ép trén 1 mm chiéu day 2,6
KG/cm?; thoi gian giit phdi trén may ép voi ap
luc ép toi da 21,0 gid chung ta s& duoc san
pham 14 mau vat van ép khdi co chi tiéu chat
luong 1a: d6 bén udn tinh 13,26 MPa, do bén
kéo vuong goc 0,29 MPa, va do truong nd cua
mau (hit nudce sau 24 gid) 10,86%.

- Vé6i ché @6 cong nghé dé tao van ép khdi
tir thanh co ¢& cua cdy tim vong: Lugng keo
trang 90,0 g/m’; ap luc ép trén 1 mm chiéu day
3,2 KG/cm?; thoi gian gitr phdi trén may ép véi
ap luc ép toi da 18,5 gio chiing ta s& duoc san
pham 13 mau vat van ép khdi co chi tiéu chit
luong la: do bén udn tinh 14,62 MPa; do bén
kéo vuong goc 0,35 MPa; va do truong nd ctua
mau (hit nudc sau 24 gio) 8,6%.
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DETERMINATION OF TECHNOLOGICAL PARAMETERS TO PRODUCE
BLOCKBOARD FROM Bambusa procera A.Chev & A.Camus AND
Thyrsostachys siamensis FOR FURNITURE PRODUCTION

Hoang Xuan Nien', Trinh Hien Mai’
"Thu Dau Mot University
Vietnam National University of Forestry

SUMMARY

Bambusa procera A.Chev & A.Camus and Thyrsostachys siamensis are trees with a family of bamboos which
have mechanical properties similar to soft wood, easy to process, cheap material prices, which are available in
many rural and mountainous areas and commonly used as a traditional construction material. If calculated by
density, bamboo has vertical tensile strength greater than wood 3 or 4 times, 6 times higher than steel, their
horizontal compression strength is higher than wood 10% and being compressed better than concrete. However,
they also have many limitations due to the specific structural characteristics of the single-plant type: small size,
structure and mechanical properties of the material vary with the radius and height of the tree,... In order to
overcome these disadvantages of bamboo materials and increase the advantages of them, we can use the
technology to press the blocks of the basic materials of bamboo. By empirical research method, the results of
this study showed that: For raw materials that are the basic plank of Bambusa procera 4.Chev & A.Camus using
14.0% of glue, pressure of 0.26 MPa/lmm of thickness, the time of maintaining pressure of 21.0 hours, we
received the product of blockboard with static bending strength 13.26 MPa, perpendicular tensile strength 0.29
MPa, water absorption after 24 hours 10.86%. With materials which are the basic plank of Thyrsostachys
siamensis, use of glue amount of 90.0 g/mz, pressure of 0.32 MPa/Imm thickness, time to maintain pressure
18.5 hours, the blockboard has static bending strength of 14.62 MPa, perpendicular tensile strength of 0.35
MPa, water absorption after 24 hours of 8.6%. The quality criteria of blockboard from Bambusa procera
A.Chev & A.Camus and Thyrsostachys siamensis fully meet the quality requirements of materials for making
furniture.

Keywords: Bambusa procera A.Chev & A.Camus, blockboard, Thyrsostachys siamensis.
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