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ANH HUGNG CUA THOI GIAN VA NHIET DO SAY
CUA QUA TRINH SAY BONG RAN KEO DEN TiNH CHAT CO HOC,
VAT LY CUA SAN PHAM TRE EP KHOI

Nguyén Thi Phuwong, Nguyén Thanh Tung, Nguyén Vin Dinh, Ta Thi Thanh Huong
Vién Nghién ciru Cong nghiép rung

TOM TAT

Sy déng rén keo 1a budc cong nghé cudi cing trong quy trinh cong nghé san xut tre ép khdi. Pay 1a mot
trong nhiing budc cong nghé quan trong nhét va c6 anh hudng dén hiu hét cac tinh chat co hoc, vat 1y cua san
phén tre ép khdi. Bai viét nay trinh bay két qua nghién ctru anh huéng ciia thoi gian va nhiét do sy dong rin
keo cua khuon tre ¢p khdi sau khi duge ép ngudi st dung thiét bi sdy tre ép khdi bing chuyén CFGH-3000 voi
3 cap thoi gian (10h, 11h, va 12h) va 3 dai nhiét d§ khac nhau trén 6 ving cua bang chuyen say dén mot 50
tinh chat co hoc, vat ly cua san phan tre ép khéi. Két qua nghién ctru da chi ra ché d6 siy véi thong sé cong
nghé sdy: thoi gian sdy 1a 11h, nhiét do sdy ¢ cac vung sy, vung 1: 3 m dau nhiét d0 mdi truong, ving 2: 3 m
tiép nhiét do 80 - 110°C, ving 3: 3 m tiép nhiét d6 110 - 120°C, ving 4: 21 m tiép nhiét d6 120 - 130°C, ving
5:10 m tiép nhiét d6 130 - 80°C, viing 6: 5 m cOn lai nhiét d6 moi trudng cho san phén tre ép khéi dat chat
lwong tot nhét voi do bén udn tinh (MOR): 149,38 MPa, md dun dan hdi khi udn tinh (MOE): 18,256.82 MPa,
d6 bén trugt doc: 14,21 MPa, d6 bén nén doc: 100,25 MPa, d6 truong nd chiéu day (TS): 1,45%

Tir khéa: Tre ép khoi, siy dong ran keo, nhiét d6 sy, thoi gian sy

EFFECTS OF DURATION AND TEMPERATURE OF THE HEATING PROCESS
FOR RESIN CURING ON SEVERAL MECHANICAL AND PHYSICAL PROPERTIES
OF BAMBOO SCRIMBER

Nguyen Thi Phuong, Nguyen Thanh Tung, Nguyen Van Dinh, Ta Thi Thanh Huong
Research Institute of Forest Industry

SUMMARY

The heating process for resin curing is the final stage of the technology procedure for manufacturing bamboo
scrimber. This stage is one of the most important stages of the manufacture of bamboo scrimber and has
effects on almost all mechanical and physical properties of bamboo scrimber. This article demonstrated the
research results of the effects of the duration and temperature during the heating process for resin curing of
bamboo scrimber after cold pressing using the curing channel CFGH - 3000. Three levels of duration (10h,
11h, 12h) and three different ranges of temperature in the six zones of the curing channel were applied for
resin curing. The results indicated that the duration and temperature of the heating process: duration of 11h,
temperature at different zones; zone 1: first 3 m room temperature, zone 2: next 3 m 80 - 110°C, zone 3: next 3
m 110 - 120°C, zone 4: next 21 m 120 - 130°C, zone 5: next 10 m 130 - 80°C, zone 6: the final 5 m room
temperature created the bamboo scrimber with the best performance: modulus of rupture (MOR) of 149.38
MPa, modulus of elastic (MOE) of 18,256.82 MPa, tensile parallel to grain of 14.21 MPa, compression
parallel to grain of 100.25 MPa, thickness swelling (TS) of 1.45%

Keywords: Bamboo scrimber, resin curing, heating duration, heating temperature
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I. PAT VAN PE

Nhu cau san pham g két ciu lam nguyén liéu
xay dung da va dang ngay cang ting trong
nhimg nim gan day, song sd luong va chat
lwong ngudn nguyén lidu gb tu nhién di bi suy
giam. Chinh vi vdy, can thiét phai tién hanh
nghién ctru & tao ra nguyén liéu xdy dung moi
thay cho viéc sitr dung gd truyén thong. Tre
dugc xem 1a mot trong nhing ngudén nguyén
lidu thay thé gd tiém nang vi ngoai cc dic tinh
twong ty nhu kha nang tai tao, kha nang phan
hay sinh hoc va kha nang hap thy carbon, tre
con ¢b cac tinh chat co hoc cao va sinh truong
nhanh (Sharma B, et al., 2005). Mat khac, tre
d3 va dang duoc trong v6i dién tich 1on & nhiéu
qudc gia nhu Trung Qudc, An P9,... Piéu nay
da gitp noéng dan dia phuong cai thién sinh ké
bang cach ché bién tre thanh nhiéu san pham
khéc nhau (Guan M et al., 2012). Tuy nhién,
tre ¢6 cac nhuoc diém nhu than rdng, duong
kinh nho, cdu tao va tinh chit khong déng déu
theo chiéu day thanh tre va chiéu dai than tre.
Nhitng nhuoc diém niy cua tre di 1am han ché
viéc st dung nguyén than cdy tre lam nguyén
liéu trong xay dung (Mahdavi M et al., 2011).
Do d6, viéc nghién ctiru tao ra cac loai san
pham tre ¢ kich thuéc 16n 1am nguyén liéu
trong xay dung da va dang dugc sy quan tam
ctia cac nha khoa hoc trén thé gidi cling nhu
cac nha khoa hoc trong nudc. Mot trong s6 san
pham d6 1a tre ép khdi, day 1a mot loai vat liéu
composite tre moi dugce tao thanh tir cac nan tre
can dap da duoc ngdm keo va ép thanh khoi
v6i khdi luong riéng cao. San phan tre ép khoi
c6 cac dic tinh ndi troi nhu ty 18 s dung
nguyén li¢u cao (dat trén 80%), co bé mat van
thd dep, do climg va mau sic twong ty nhu g6 14
rong, diéu nay lam cho tre ép khdi c6 kha ning
canh tranh véi nguyén li¢u xay dung va ndi

that thong thuong (Yu Y et al., 2014; Wang X
et al., 2015; Gong Y et al., 2016; Zhong Y et
al., 2017; Wu G et al., 2018; Wei Y et al.,
2017). O Viét Nam, dién tich tréng tre, lu6ng
khoang 1,5 tri¢u ha (Trﬁn Minh Hié¢p, 2023),
day chinh 13 ngudn nguyén liéu tiém ning cho
viéc tao cac san phém ¢o kich thudc 16n, va co
tinh chit dong déu st dung lam nguyén liéu
trong san xuit d6 moc cling nhu trong xay
dung. Tuy nhién, viéc nghién ctru vé san pham
tre & trong nudc con chua twong ximg voi tiém
ning vé ngudn nguyén liéu, dic biét 1a ddi véi
viéc nghién ciru cong nghé san xuat tre ép khoi
(Nguyén Quang Trung et al., 2018; Nguyén
Quang Trung et al., 2019). Bai viét nay trinh
bay két qua nghién ctru anh huong cua thoi
gian va nhiét 46 siy dong rin keo st dung thiét
bi sdy bang chuyén dén mot sd tinh chat co
hoc, vat 1y cta san pham tre ép khoi.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

- Cay ludng (Dendrocalamus barbatus), 3 - 4
tudi, duge khai thac & Thanh Hoa. Phan ngon
ludng duoc cit v6i chidu dai 3 m sir dung 1am
nguyén liéu cho nghién ctru ndy. Ong ludng
duoc bo nan, phay can dap va xir 1y thity nhiét
béng hoi nudc bdo hoa & nhiét dd 140°C,
trong Sh.

- Chat két dinh: Sir dung keo PF (phenol
formaldehyde) dugc cung cap bai Cong ty Keo
dan AICA v6i thong sb ky thuat: Ham luong
kho 52%, ¢ nhét 112 mm/s, d6 pH 8.

2.2. Thiét bi nghién ctru

Céc thiét bi chinh dugc st dung trong nghién
ctru nay nhu sau:

- May phay, can dép tre MZKP-N1 c6 cong
suat 10 tin nguyén liéu/ca san xuat, sau khi di
qua cong doan nay, nan tre dugc loai bd bung
cat va can dap.
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- Ham say nan tre ¢6 chi¢u dai 45 m, rong 1 m,
cao 2 m.

- May ¢ép ngudi Ly 3.000 x 105-300, ap luc ép
toi da 1a 3.000 tan.

- Thiét bi sdy dong rin keo dang bang chuyén
CFGH-3000, dai 45 m, rong 3 m, cao 1 m.
Thiét bi c6 thé diéu chinh nhiét d6 siy & 6 viing
khac nhau trong bang chuyén siy va ciing c6
thé diéu chinh duoc téc do di chuyén ciia bang
chuyén sdy.

2.3. Phwong phap nghién ciru

St dung phuong phap thuc nghiém da yéu 6
dé nghién ctru anh hudng dong thoi cua thoi gian
va nhiét d siy dong rin keo dén mot s6 tinh chat
co hoc, vat Iy cua san phém tre ép khéi.

- Yéu tb ¢b dinh:

+ Nan tre can dap sau khi xur Iy thuy nhiét dugc
sdy dat do am dudi 10% dé tao khoang trong
cho keo thdm vao khi nan tre duoc ngam keo
(Nguyén Quang Trung, 2018).

+ Keo dugc pha voi nude voi ty 1€ 1:1,5 theo
thé tich, sau d6 cac nan tre can dap dugc ngdm
vao dung dich keo trong thoi gian 1a 10 phut
(Nguyén Quang Trung, 2018).

+ Nan tre sau ngdm keo duoc dé réao va siy vé
do6 am 12 -15% (Yu W, 2012).

+ Nan tre sau ngam keo c6 d6 am 12 - 15%
duogc can vai luong 1a 62 kg, xép vao khudn ép

c6 kich thude 110 x 170 x 3.000 mm va ép
ngudi véi ap luc ép 1a 70 MPa dé tao san pham
c6 khéi lugng riéng 14 1.000 kg/m’.

- Yéu t6 bién doi:

Céac khudn tre ép ngudi dugc tién hanh siy
dong rin keo trén thiét bi sdy bang chuyén
CFGH-3000 v6i 3 cap thoi gian (10h, 11h va
12h) va 3 dai nhi¢t 4 khac nhau trén 6 vung
ctia bang chuyén sy (Nhiét do tai dau vao cua
mdi ving duoc kiém soat bang cac dau do
nhiét théng qua hé thong diéu khién ty dong)
tai bang 1 dé danh gia anh hudng cua thoi gian
va nhiét do séy dong ran keo dén: do bén udn
tinh (MOR), m6 dun dan hdi khi udn ftinh
(MOR), @6 bén truot doc, d6 bén nén doc va do
truong no chidu day (TS) clia san pham tre ép
khéi. Mbi thi nghiém siy dugc lap lai 03 lan.

- Tiéu chuén thir nghiém

Do bén ubn tinh (MOR) va mé dun dan hoi khi
ubn tinh (MOE) dugc thit theo TCVN
12446/1SO 16978, d6 bén trugt doc dugc thir
theo TCVN 8048-6/ISO 13061 - 6, d6 bén nén
doc dugc thur theo TCVN 363/ISO 13061-17,
d6 truong nd chiéu day (TS) duoc thir theo tiéu
chuan TCVN 12445/I1SO 16983.

- X1r 1y 86 lidu: Sé lidu thuc nghiém duoc xir 1y
bang phuong phap théng ké toan hoc dua trén
phan mém Excel.

Bang 1. B6 tri thi nghiém siy déng ran keo

Ché do say Théoi gian say
déng ran keo (h)

Nhiét do sy
(°c)

Cb1 10

Vung 1: 3 m du, nhiét 46 méi trudng
Vung 2: 3 m tiép, nhiét d6 80 -100

Vung 3: 3 m tiép, nhiét d6 100-110
Vung 4: 21 m tiép, nhiét d6 110-120
Vung 5: 10 m tiép, nhiét d& 120-80
Vung 6: 5 m con lai, nhiét d6 moi trvdng

Cb2 10

Vung 1: 3 m dau nhiét do moi trwdng
Ving 2: 3 m tiép nhiét d6 80 -110
Ving 3: 3 m tiép nhiét dd 110-120
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Ché d6 say Thoi gian sy Nhiét d6 sy
doéng ran keo (h) (°c)
Vung 4: 21 m tiép nhiét do 120-130
Vung 5: 10 m tiép nhiét do 130-80
Vung 6: 5 m con lai nhiét d6 moéi trwdng

Ving 1: 3 m dau nhiét dd méi trwong
Ving 2: 3 m tiép nhiét do 80 -120

Vung 3: 3 m tiép nhiét do 120-135
Ving 4: 21 m tiép nhiét d6 135-140
Vung 5: 10 m tiép nhiét do 140-80
Vung 6: 5 m con lai nhiét d6 moi trwdng

Cb3 10

Vung 1: 3 m dau nhiét dd méi trwéng
Vung 2: 3 m tiép nhiét doé 80 -100

Ving 3: 3 m tiép nhiét dd 100-110

Ving 4: 21 m tiép nhiét do 110-120
Vung 5: 10 m tiép nhiét do 120-80

Vung 6: 5 m con lai nhiét 6 moi trwdng

Cb4 11

Vung 1: 3 m dau nhiét do moi trwdng
Ving 2: 3 m tiép nhiét d6 80-110

Vung 3: 3 m tiép nhiét dd 110-120
Ving 4: 21 m tiép nhiét do 120-130
Ving 5: 10 m tiép nhiét d6 130-80
Vung 6: 5 m con lai nhiét d6 moi trwdng

Cbs 11

Vung 1: 3 m dau nhiét dd méi trwéng
Ving 2: 3 m tiép nhiét do 80 -120

Vung 3: 3 m tiép nhiét do 120-135
Ving 4: 21 m tiép nhiét do 135-140
Ving 5: 10 m tiép nhiét do 140-80
Vung 6: 5 m con lai nhiét d6 moi trwdng

Cbeé 11

Vung 1: 3 m dau nhiét do moi trwdng
Ving 2: 3 m tiép nhiét d6 80 -100

Ving 3: 3 m tiép nhiét dd 100-110
Ving 4: 21 m tiép nhiét d6 110-120
Ving 5: 10 m tiép nhiét d6 120-80
Vung 6: 5 m con lai nhiét d6 moi trwdng

Cb7 12

Vung 1: 3 m dau nhigt dd méi trwéng
Vung 2: 3 m tiép nhiét doé 80 -110

Vung 3: 3 m tiép nhiét do 110-120
Ving 4: 21 m tiép nhiét do 120-130
Vung 5: 10 m tiép nhiét do 130-80
Vung 6: 5 m con lai nhiét 6 méi trwdng

Cbs 12

Vung 1: 3 m dau nhiét dd méi trwéng
Ving 2: 3 m tiép nhiét do 80 -120

Vung 3: 3 m tiép nhiét do 120-135
Ving 4: 21 m tiép nhiét d6 135-140
Ving 5: 10 m tiép nhiét d6 140-80
Vung 6: 5 m con lai nhiét d6 moi trwdng

Cb9 12
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III. KET QUA VA THAO LUAN

3.1. Anh hudng cia ché do siy dong rin keo dén do bén udn tinh (MOR) va mé dun dan hdi
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Hinh 1. Anh huong cua ché d6 siy dong ran keo dén (a) d6 bén udn tinh,
(b) M6 dun dan hdi khi udn tinh san pham tre ép khoi

Két qua thir nghiém duoc trinh bay & hinh 1 chi
ra rang ca thoi gian sy va nhiét do say déu c6
anh huong dén d6 bén udn tinh (MOR) ciing
nhu mé dun dan hoi khi udn tinh (MOE) cua
san pham tre khdi. Gia tri trung binh cia MOR
va MOE, véi thoi gian say dong ran keo 1a 10h,
tang 1én cing véi sy ting 1én cia nhiét do siy.
Nguoc lai, khi thoi gian sdy dong rin keo 1a
12h thi gia tri trung binh cua ca MOR va MOE
déu giam di khi nhiét do sdy tang 1én. Diéu nay
c6 thé giai thich nhu sau: voi thoi gian sdy 1a
10h thi keo c6 thé chwa dong ran hét, do vay
khi nhiét do sdy tang 1én lam cho ty 18 déng rin

keo ciing ting 1én dan dén gia tri MOR va
MOE ting 1én. Khi thoi gian siy dong ran 1a
12h thi keo dd dong rin hoan toan do vay khi
tang nhiét do sdy déng ran dan dén hién tuong
mang keo bi gidm cuong do dén dinh do chiu
tac dong cua nhiét do cao trong thoi gian dai dan
dén hién twong giam MOR va MOE. Khi thoi
gian sy dong ran keo 1a 11h, gia tri trung binh
cua ca MOR va MOE tang lén va dat gia tri 16n
nhit (MOR 1a 149,38 MPa, MOE 13 18256,82
MPa) & ché d6 siy dong rin keo CD5 sau d6 gia
tri trung binh cia ca MOR va MOE déu giam di
khi ting nhiét do sdy.

3.2. Anh hwéong ciia ché dd siy déng rin keo dén dj bén truot doc
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Hinh 2. Anh huong cta ché do siy dong rin keo dén do bén truot doc san pham tre ép khi
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Két qua thir nghiém anh huéng ctia thoi gian va
nhiét d6 sdy dong ran keo d6i voi do bén truot
doc duoc thé hién ¢ hinh 2 cho thay, twong tu
nhu ddi v6i MOR va MOE, gia tri trung binh
do bén truot doc san phém tre ép khdi tang 1én
khi nhiét d6 sdy ting 1én ddi voi ché do sy co

thoi gian sy nho nhat (10h) va gia tri trung
binh nay giam di khi nhiét do siy ting lén voi
ché d6 say c6 thoi gian sdy 1on nhat (12h). Gia
tri trung binh do bén truot doc 16n nhét (14,21
MPa) dat dugc & ché do séy dong ran CD5 ché
do c6 thoi gian say 1a 11h.

3.3. Anh huéng ciia ché d siy dong rin keo dén dd bén nén doc
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Hinh 3. Anh huong ctia ché d6 siy dong ran keo dén d6 bén nén doc san pham tre ép khoi

Két qua thtr nghiém do bén nén doc cua san
pham tre ép khdi & cac ché do sdy dong ran keo
khac nhau dugc thé hién ¢ hinh 3 chi ra rang
cling trong tr nhu d6i voi do bén truot doc, do
bén nén doc ciing tang 1én khi nhiét do sy ting
1én v6i thoi gian sdy 1a 10h va gia tri nay giam

di khi nhiét d6 sdy tang 1én khi thoi gian sdy 1a
12h. Tuy nhién, ty 1€ tang gidm nay nho hon so
v6i ty 18 tang giam d6i voi d6 bén truot doc.
Gia tri trung binh 16n nhét ctia o bén nén doc
(100,25 MPa) ciing dat dugc ¢ ché do CD5 ché
d6 co thoi gian say 1a 11h.

3.4. Anh hwong ciia ché dd sdy déng rin keo dén dd truwong né chiéu day
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Hinh 4. Anh huong cta ché do siy dong rin keo dén dé truong né chiéu day san pham tre ép khoi
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Két qua thir nghiém do truong né chiéu day
ctia san phdm tre ép khdi v6i cac ché do sy
dong ran keo khac nhau duoc trinh bay & hinh
4 cho thay tre ép khdi c6 do truong nd chidu
day 1a trong d6i thip, diéu ndy c6 nghia 1a tre
ép khdi co6 do 6n dinh kich thudc cao. Tir hinh
4 chi ra réng tre €p khéi dat duoc do 6n dinh
cao nhit (ty ké truong nd nho nhét 1,45%) &
ché do siy déng rin keo CD5 ché do c6 thoi
gian sdy la 11h. Khi tién hanh siy déng ran keo
v6i thoi gian sy 1a 10h, thi do 6n dinh kich
thude tang 1én cung véi sy tang 1€n cua nhiét
d6 sdy. Trai lai, khi say dong ran keo véi thoi
gian sdy 1 12h, thi d6 6n dinh kich thuéc giam
di khi nhiét d6 siy tang lén.

IV. KET LUAN

- Vi thoi gian sdy 14 10h, m6 dun ubn tinh, md
dun dan hoi khi udn tinh, dd bén truot doc, do

bén nén doc va do on dinh kich thudc cia san
pham tre ép khdi ting 1én cung véi sy ting 1én
cua nhiét 3o sﬁy.

- Vi thoi gian say 1a 12h, mo dun udn tinh,
mo dun dan hoi khi udn tinh, do bén truot doc,
do bén nén doc va d6 6n dinh kich thudce cua
san pham tre ép khéi giam di khi nhiét do sy
tang lén.

- M6 dun udn tinh, mé dun dan hoi khi uén
tinh, d6 bén truot doc, do bén nén doc cua san
pham tre ép khdi dat gid tri cao nhit v&i do bén
ubn tinh (MOR): 149,38 MPa, m6 dun dan hoi
khi udn tinh (MOE): 18.256,82 MPa, do bén
trugt doc: 14,21 MPa, d6 bén nén doc: 100,25
MPa, va d6 truong nd chiéu day dat gia tri thap
nhét 1,45% & ché d6 siy CP5 véi cac thong sd
nhu sau:

Ving Ving vung Vung 4 vung 5 vung 6
1 2 =
3m % 3m 3m | 21m | 10m 5m %
Whiet  gQec i : i ) nhigt
36 moi 110°C 120°C 130°C 8041 a6 moi
trwong uwong
\ Thai gian say 11 h )
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