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TOM TAT

Nghién ctru str dung van tre ép khéi 1am vat lidu nghién ciru, van tre dugc ép nhiét cao tan dudi cac diéu kién
d6 4m nguyén liéu khac nhau, trong qué trinh ép nhiét cao tin van ép khdi tre tién hanh do sy bién ddi nhiét do
bén trong clia van, tir 6 phan tich va dua ra quy luat bién ddi nhiét do bén trong van theo do am. Két qua
nghién ctu cho théy, trong pham vi diéu kién thi nghiém, nhi¢t d§ cta van ting cao rd rang khi do dm cua
thanh tre nguyén ligu ting tir 6 - 18%, ham lugng keo dan 300 g/m”. Trong qué trinh ting nhiét do c6 thé phan
thanh 2 giai doan 1a giai doan tang nhiét nhanh va giai doan tang nhi¢t chdm. Trong giai doan tang nhiét nhanh,
nhiét d6 bén trong clia van ting cao theo sy ting dan ctia ¢ am thanh tre nguyén li¢u. Trong giai doan ting
nhiét cham, do 4m thanh tre nguyén liéu anh hudng rat it dén téc d6 tang nhi¢t do bén trong van, tde do tang
nhiét ctia 16p giita giam dan khi thoi gian gia nhiét ting 1én. Thong qua két qua phan tich cta thi nghiém,
nghién ctru da dwa ra diéu kién cong nghé ép nhiét cao tan van ép khdi tre v6i cac thong sé: ham luong keo 300

g/m’, 6 4m thanh tre 12%, thoi gian ép nhiét cao tan 10 phut.

Tir khéa: P 4m, ham lwong keo, nhiét dd, thoi gian ép nhiét cao tin, van ép khdi tre.

I. PAT VAN PE

Gia nhiét cao tan 1a mot trong nhimng ky
thuat gia nhiét maéi xuét hién trong 10 nam tr&
lai day. Hién nay ky thuat ép nhiét cao tan
dang dugc tmg dung rong rii trong nganh ché
bién 14m san. Qua trinh gia nhiét cao tan khong
can bt ctr phuong tién trung gian hay chat dan
dién nao, ma nang lugng dién truong truc tiép
dong vai tro 1am phan tir dan dién, su gia nhiét
duoc tién hanh déng thoi tai tit ca céc vi tri
bén trong chit dan dién. Pic diém cua qua
trinh gia nhiét cao tan 1a toc do gia nhiét
nhanh, gia nhiét déng déu va co tinh lya chon
(Chen, Y.P., Wang, J.L., Li, C.S., Wang, Z.T.,
2007; Wu, Z.H., 1994). Trong qua trinh ép
nhiét cao tan, nhiét do 13 mét trong nhiing
thong sd cong nghé quan trong nhat (Wu, Z.
H., 1991), dong thoi né cing 1a diéu kién tat
yéu dé chat két dinh dong ran. Dé dam bao cho
chat két dinh bén trong van déng ran t6t nhat,
phai ddm bao nhiét d§ bén trong van dat dugc
nhiét 46 dong rin yéu cau.

Hién nay, trén thé giéi dd c6 mot sd cong
trinh nghién ctu vé su ting nhiét trong qua
trinh ép nhi¢t van nhan tao, nhung cac nghién

clru nay van chi yéu tip trung vao nghién ciu
ddi véi ¢p nhi¢t van s¢i, van dam, van dan
(Liu, X., Zhang, Y., Li, W.D,, Jia, C., 2013;
Yu, M.C., Rao, J.P., Xie, Y.Q., 2011; Lei,
Y.F., 2005...), dbi v6i gia nhiét cao tan chi yéu
tap trung vao nghién ctru cac nhan t6 ton hao
dién moi  (Anagnostopoulou-Konsta, A.,
Pissis.P., G.I, 1994;

William, L.J., 1975) va séy cao tan, con cac

1988; Torgovnikov,

nghién ctru vé quy luét bién d6i nhiét 6 bén trong
van trong dién trudng cao tan thi rat it (Chen,
Y.P., Wang, J.L., Li, C.S., Wang, J.P., 2011).

Tur thyc tién trén, tac gia da st dung thanh
tre lam nguyén li¢u, keo PF lam chat két dinh,
thanh tre sau khi dugc quét keo, tién hanh xép
van va ung dung k¥ thuat cong nghé gia nhiét
cao tan trong diéu kién phong thi nghiém dé
tao van ép tre c¢6 chiéu day 20 cm. Trong qué
trinh ép van sit dung may kiém tra nhiét do
chuyén dung dé kiém tra nhiét do tai cac diém
bén trong van theo chiéu ndm ngang, tir d6 tim
ra quy luat bién dd nhiét do bén trong van
trong dién truong cao tan va lua chon duogc
thoi gian gia nhi€t, ham luong keo, do am
thanh tre nguyén li€u tdi wu, dam bao duogc
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chat két dinh bén trong van dat dugc su dong
ran tot nhat.

1. PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u

Thanh tre: Tre tron, duge cit thanh céc
thanh tre, sau d6 bao 2 mat, bo di 16p 161 va 16p
vo. Sau d6 tién hanh séy thanh tre dé dat duoc
d6 am tir 10 - 12%. Thanh tre sau sfiy, duoc cat
thanh hinh chir nhat c6 kich thudc dai x rong x
day 1a 1000 x 20 x 5 mm. Sau d6 thanh tre
dugc cdt ngan v6i chiéu dai 13 500 mm dé sir
dung trong qua trinh thi nghi¢m.

Chét két dinh: Keo PF duoc mua do Cong
ty TNHH tre Chu Ky Quang Du Chiét Giang,
Trung Quéc san xuat. Sir dung keo PF c6 ham
luong dong ran 46%, do pH 7.8.

2.2. Phwong phap nghién ciru
2.2.1. Bo tri diém do nhi¢t dp

Pé tim ra xu thé bién d6i nhiét do bén trong

vén trong dién trudng cao tan phai tién hanh bd

tri nhiéu diém do nhiét do theo chiéu nim
ngang cua lop van 16i. Theo phuong ngang
chon 5 diém do (nhu hinh 01), trong d6 cac
diém T, 11, IV, V déu cach 30mm theo canh
dai va cach 50 mm theo canh ngén, diém II 1a
diém trung tam cua 16p van 156i. Tat ca céc
diém do duogc cat theo dd sdu nhét dinh theo
chiéu dai cua thanh tre.

@I e

Hinh 01. Diém do nhiét 46
2.2.2. Kiém tra nhigt dj bén trong vin
Qua trinh ép van va kiém tra nhiét do bén
trong van nhu hinh 02.

Thanh tre nguyén li¢u =

Didu chinh d§ 4m - Quét keo 2 miit

Ep nhiét cao tin va kiém tra d Am [~

Xép van

Hinh 02. Qu4 trinh ép nhiét cao tin va kiém tra nhiét dé bén trong van tre ép khoi

Tre sau khi duoc diéu chinh & cac cép do
am khac nhau, tién hanh quét keo 2 mit va xép
16p, sau d6 dua vao trong may ép cao tan. St
dung phuong phéap gia nhiét theo chiéu thing
dung dé ép van. Khi két ndi gia nhiét cao tan,
sit dung may do van ning dé kiém tra toc do
tang nhi¢t ctia van. Sau khi tdng nhiét 60s, tat
thiét bi cao tan dé do nhiét do bén trong van ¢
cac diém do nhu hinh 01. Mdi 1an do lap lai 3
lan, sau d6 ldy gi4 tri trung binh. Sau mdi lan
do, lai tiép tuc 13p lai viéc dong va ma thiét bi
cao tan cho dén khi diém trung tdm cia van
dat dugc nhi¢t do dong ran thi dung qua trinh

¢ép nhiét.

S6 liéu do duge sir dung théng ké toan hoc
trén Excel dé xir Iy va phan tich sy anh huong
clia cic thong sd ép dén qua trinh thay doi
nhi¢t do bén trong van.

III. KET QUA VA THAO LUAN

Cong suét nhiét ma nguyén liéu tre hap thuy
trong dién truong cao tan cé thé dung cong
thic vé mat do cong suit dé thé hién nhu sau:

Pv=0.556fE’” <107 W-cm™

Trong d6: f- Tan suét dién trudng, /' cb dinh;

E — Cuong do dién truong, c6 quan hé véi
chiéu day van va dién ap;
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&” — Ton that dién moi, duogc tinh béng tich
ctia hang s6 dién moi va goc ton that dién moi
(William, L.J., 1975).

Trén cung 1 mit phing nam ngang, thi
cuong do dién truong E 1a ¢b dinh. Vi vay
nhan t6 chii yéu anh huong dén toc do gia nhiét
1a t6n that dién moi. Ton that dién méi c6 quan
hé mat thiét v6i d6 am cua phoi van trude khi
ép. Khi d6 4am cua phoi van cao, tirc 13 thanh
phan nuéc nhiéu, ma ton that dién méi cua
nude cao gip 320 lan so véi ton that dién moi
ciia go kho kiét (Chen, Y.P., Wang, J.L., Li,
C.S., Wang, J.P., 2011), hing sé dién méi cia
nude cao gip 40 1an so vai gb kho kiét, goc ton

that dién moi cta nudc cao gip 8 1an so voi gb
kho kiet (i, XITEH, 1979, iR,
1985). Khi d6 4m dudi diém bio hoa thé gd,
goc ton that dién méi tang khi d6 4m tang. Khi
d6 am cao hon diém bio hoa thd gd, goc ton
that dién moi giam dan khi d6 am ting lén
(Shi, W.C., Li, H.X., 1984). Vi vdy, 46 4m cia
phoi van 1a nhan t6 quan trong nhit anh hudng
dén su gia nhiét cua van.

Két qua thi nghiém do nhiét do bén trong
van & diéu kién thanh tre nguyén liéu c6 céc
cap do am 1a 6%, 12%, 18%, ham luong keo
300 g/m” dugc tong hop & bang 01.

Biang 01. Phan bd nhiét d9 bén trong van ép nhiét cao tin theo chidu nim ngang

A Z o Thoi gian gia nhiét Nhiét dé (°C)

bo am (%) cao thn (min) 1# 1I# 111# IV# v

0 8 8 8 8 8

| 43 45 42 38 40

2 65 67 62 58 60

3 78 87 74 69 71

4 94 102 91 88 86

6 5 102 109 99 97 95
6 108 115 105 103 101
7 118 126 116 115 114
8 122 130 122 120 120
9 126 135 126 125 125
10 132 140 132 131 130

0 8 8 8 8 8

| 57 67 54 55 52

2 71 78 68 65 62

3 84 95 80 77 75

4 96 105 92 90 88
12 5 108 114 105 102 100
6 116 122 114 112 110
7 128 130 126 125 124
8 131 135 130 128 127
9 137 140 135 135 134
10 140 143 140 138 138

0 8 8 8 8 8

1 70 75 69 65 63

2 74 80 72 70 68

3 85 93 82 80 77

4 87 96 84 79 81

s 5 96 103 92 88 90
6 102 109 98 95 96
7 115 119 112 109 110
8 122 130 120 116 117
9 127 135 125 122 122
10 132 140 130 130 130

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP THANG 10/2017

129



Cong nghiép rung

Tir bang 01 cho thiy, trong qua trinh gia
nhiét cao tan, xu thé tang nhiét cua diém trung
tim va cac diém ngoai bién cua van khong
ddng nhat. Phan tich téc do ting nhiét tir diém
# dén diém V# phat hién ra ring, tbc do ting
nhiét & diém II# nhanh nhét, sau d6 dén diém
I# va III#, toc do gia nhiét & diém IV# va V#
rat cham.

Nhiét d6 diém trung tdm II# trong van khac
nhau theo su thay ddi cta dd 4m. Dya vao
nhiét d6 cua diém trung tim trong van co thé
nhén théy r?mg, van ¢6 do am 12% dat duoc
nhiét d6 dong rin keo yéu cdu rat nhanh véi
thoi gian gia nhiét 1a 7 phat. Van c6 d6 am
nguyén liéu 6% va 18% can thoi gian gia nhiét
la 8 phut dé dat duoc nhiét do dong ran yéu
cau.

Cac diém giap canh I#, III#, IV#, V# cua
van ¢6 do am 12% dat duoc nhiét do dong ran

160 A
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04 T T T T

——0%

Nhigt da/C

—|-12%

keo yéu cau nhanh nhét 1a 9 phat. Tiép dén la
van c¢6 do6 am 6% va 18% véi thoi gian gia
nhiét yéu cau 1a 10 phut.

Trong pham vi nghién ctru d6 4m cua thanh
tre nguyén liéu tor 6 + 18%, & gian doan tang
nhiét nhanh, toc do tang nhiét bén trong van
theo thir tu tir cao dén thap theo do 4am nguyén
liéu cua van 1a 18% > 12% > 6%. Nhiét do &
cic diém cua 3 loai van nay dat dugc nhi¢t do
dong ran nhanh nhit 13 van c6 d6 4m nguyén
lidu 12% véi thoi gian gia nhiét 1 9 phut, tiép
dén 13 van c6 do am nguyén liéu 6% va 18%
voi thoi gian gia nhiét 1a 10 phat. Nhiét do 16p
gitra trung binh ¢ giai doan tang nhiét cham
clia van c6 do am nguyén lidu 12% 1a cao nhat.

Tu s lidu & bang 01, st dung Excel tién
hanh phan tich téc d0 ting nhiét cia diém
trung tdm II# bén trong van duoc két qua nhu
bang 02 va hinh 03.

—i—18%

0 1 2 3 -

6 7 8 9 10 11
Théi gian gia nhiét cao thn/min

Hinh 03. Swthay déi nhiét d6 & vi tri trung tim bén trong van ghép tre & cac cap do im khac nhau
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Biang 02. Két qua phan tich 2 nhan t6 khong 1ip & bang 01 v6i diém trung tim ciia vin

Nhan t6 df

Thoi gian ép nhiét

D6 Am 2

F va Ferit P
102.96> F9,2,0.95=2.456 <0.00001
19.566>F9,2,0.95=3.554 0.00003

Tir hinh 03 ta thdy, qué trinh ting nhiét bén
trong van chia lam 2 giai doan la giai doan
tang nhiét nhanh va giai doan tang nhi¢t cham.

O giai doan tang nhiét nhanh, nhiét do tang
trong pham vi tir 8 = 90°C, su chénh léch vé
ting nhiét do gitra cac diém rat rd rang, dong
thoi voi van c6 do 4m nguyén liu cao thi tdc
do tang nhi¢t do ¢ cac diém do 1a rat nhanh.
Téc do gia nhiét ¢ diém trung tdm van vdi cac
cdp d6 am khac nhau ting nhanh hon so voi
cac diém do giap canh van. Nguyén nhan dan
dén toc do gia nhi¢t cua diém trung tdm van I1#
nhanh la do vi tri trung tam (gitta van) kho tan
nhiét, hoi nudc néng trong van nhiéu, véan
khong c6 hién tugng thoat nudc ra ngoai, toe
do tang nhiét rat nhanh, 1am cho nhiét d6 trong
van ting nhanh. Piéu nay dung véi quy luat
clia gia nhiét cao tdn va cho thiy rang d6 am c6
anh hudng rat 16n dén qua trinh ting nhiét do
bén trong véan, dic biét la & giai doan tang
nhiét nhanh.

O giai doan tang nhiét cham, nhiét do tang
trong pham vi la sau 90 + 100°C, nhiét do
trung binh cta cac diém do trong van dan dan
trong déng nhau theo su dong rin cua keo cho
dén khi két thuc qua trinh gia nhiét. Do thanh
phﬁn hoi nuéc bdc hoi nhanh, tbc do gia nhiét
cling giam xudng. Sau khi van dat nhiét do trén
100°C, do keo dan bi gia nhiét, nén keo dong
ran nhanh, 1am cho nhiét do tang cham, anh
huong ciia do 4m van dén tc do gia nhiét nho,
nguyén nhanh cha yéu 1a & giai doan nay phan
16n nude bén trong van di bdc hoi hét, dan dén
d6 4m bén trong van giam xudng.

Vi vdy, trong qua trinh gia nhiét cao tan,

nhiét d khong ngung tang 1én, hoi nudc dong
vai tro 1a chat truyén nhiét. Xu thé nhiét do bén
trong van theo chiéu hudng ting nhanh trudc,
tang cham sau.

O bang 02 cho thay, thoi gian gia nhiét c6
anh huong rat o rang dén su ting nhiét bén
trong van ((P < 0,00001 < a. = 0,05), d6 am co
anh huong kha rd rang dén sy ting nhiét bén
trong van (P =0,00003 < o = 0,05).

Tu két qua trén cho théy, c6 thé lua chon
dugc cac thong sb ép nhiét cao tin van ghép
khéi tre nhu sau: do 4m hop 1y cho thanh tre
nguyén liéu khi str dung ép van cao tan 1a 12%,
thoi gian gia nhiét cao tan 1a 10 phit.

IV. KET LUAN

Théng qua nghién ctru sy phan bd nhiét do
theo chiéu nim ngang bén trong van & cac cip
d0 4m khac nhau, c6 thé két luan nhu sau:

- Tc d6 tang nhiét bén trong van ghép khdi
tre c6 thé chia thanh 2 giai doan 1a giai doan
tang nhi¢t tdc d6 nhanh va giai doan tang nhié¢t
tbc do cham. O giai doan tang nhiét tbe do
nhanh, tde do tang nhiét & cac diém giap canh
ciia van khong dong nhat. O giai doan ting
nhiét tdc d6 cham, nhiét d6 cua cac diém bén
trong van gan nhu nhau.

- Trong pham vi nghién ctru, d6 am bén
trong van tang 1én khi d6 4m cta nguyén liéu
va va thoi gian gia nhiét cao tan ting 1én. Van
c6 do 4m nguyén lidu 12% co6 nhiét do trung
binh cua 16p gitta ¢ giai doan tdng nhiét cham
cao nhat. O cac diéu kién do 4m khac nhau, dé
nhiét do cua cac diém bén trong van dat duoc
nhiét do dong ran yéu cau can thoi gian gia

nhiét cao tan 1a 10 pht.
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- Thoi gian gia nhiét cao tan c6 anh hudng
rat o rang dén su tang nhi¢t bén trong van, do
am cta nguyén liéu van c6 anh hudng kha rd
dén sy ting nhiét bén trong van. O giai doan
tang nhiét toc do nhanh thi 46 4m nguyén liéu
van va thoi gian gia nhiét c6 anh hudng rat rd
rang. Tuy nhién ¢ giai doan ting nhiét toc do
cham thi d6 4m nguyén liéu van c6 anh hudng
rat nho dén su ting nhiét cua 16p giita van, toc
d6 ting nhiét cua 16p giita van giam dan theo
khi thoi gian gia nhiét cao tan ting lén.
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EFFECT OF MOISTURE CONTENT ON VARIATION
OF TEMPERATURE INSIDE THE MATS FOR GLUED-LAMINATED
BAMBOO BY HIGH-FREQUENCY HOT PRESSING PROCESS

Nguyen Thi Huong Giangl, Hoang Manh Thuongz, Le Van Tung3
3 Vietnham National University of Forestry
’People's Committee of Tan Khai commune, Hon Quan district, Binh Phuoc province

SUMMARY

Glued laminated bamboo was chosen to study. It was hot pressed with high-frequency at different conditions.
The variation of temperature inside the mats for glued laminated bamboo (GLB) was measured during hot
pressing. The results showed that with moisture content increasing from 6% to 18%, the amount of glue
300g/m’, temperature inside the mats increased significantly. Hot pressing can be divided into fast heating and
slow heating phases. Temperature inside the mats increased with the increasing moisture content and pressing
time during the first phase while the impact of moisture content and amount of glue on temperature inside the
mats very small during the second phase. The heating rate of the core layer decreased with the increasing
pressing time during the second phase. Through the analysis results of the experiment, optimum high-frequency
hot pressing technological parameters for glued laminated bamboo manufacturing were as follows: amount of
glue 300g/m” moisture content of bamboo splits 12%, pressing time of PF glued laminated bamboo were 10
minutes.

Keywords: Amount of spread, glued laminated bamboo, high-frequency, moisture content, pressing
time, temperature.
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