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. NGHIEN CUU ANH HUONG CUA TY LE CHAT CHONG
gy CHAY, NHIET B0 EP, THOI GIAN EP DEN CHAT LUONG
n VAN LVL

Trin Vin Chit!, Phan Duy Hung?

TOM TAT

Muc dich c¢ia nghién ciru nay la tao ra loai van LVL tir g6 B6 dé, keo dan uré - fomandéhyt, PVAc va chat
chong chay axit boric (H,BO,), natri borat (Na,B,0,.10H,0) va dnh hudng ciia ty 1& chit chéng chay, nhiét
dé ép, thoi gian ép dén mt s6 chi tiéu chat lugng van LVL. Nguyén lieu gb Bé dé 8-9 tudi duoc 1dy méu tai
huyén Boan Hung, tinh Phi Tho. Hoa chat chdng chay duoc sit dung trong thi nghiém 13 axit boric
(H,BO,) va natri borat (Na,B,0,.10H,0) thwong mai ciia Nha may Hoa chit Duac Giang - Ha Néi. Keo dan
diroe sir dung 13 keo uré-fomandéhyt (U-F) ki hiéu Dynchem WG - 2888 va keo PVAc ciia Hang Dyno. Van
thue nghiém 13 van LVL ¢6 s6 16p van mong 14 15 1ép, chidu day vin LVL 1a 35 mm. Céc tham sé cong nghé
trong thi nghiém dugc qui hoach thue nghiém: ty 1& chat chéng chay 14 2, 4, 6, 8, 10% (so véi hrong keo khd
kiét), nhiét d¢ 120, 130, 140, 150, 160°C, thoi gian ép 30, 40, 50, 60, 70 phat {11, [3], [5], [8]. Két qua thuc
nghiém va thio luin da chi ra ring: Cong nghé san xuit van LVL cham chdy, theo két qua nghién ci,
hodn toan co6 thé 4p dung vao thue té€ sin xuit ciia Viet Nam véi nhitng trang thiét bi dimg trong sin xuit
cac loai v&n nhéan tac hién nay. Van LVL durge sin xuét theo cong nghé trén hoan toin dam bio duoc nhimg
yéu cau vé chat leong cho véan ding trong dé méc, xiy dung. Day 14 diém hét sirc ¢6 v nghia theo huémg da
dang hoa cic loai hinh san pham, theo hudéng thay thé cic leai g tu nhién ngldy cang khan hiém, ting
cudmg tinh canh tranh cQa san pham trén thi tneomg. Cac thong s6 cong nghé ép hop Iv khi tao van LVL
cham chiy nhur sau: ty 18 chat chéng chay: 7,42%, nhiét do ép: 142,52°C, thai gian ép: 49,45 phiit khi cac chi
tieu chat luong: d6 bén udn tinh van LVL; 68,923 Mpa, d6 bén kéo truot mang keo: 1,623 Mpa, ty 1é truong
né chiéu day: 8,763%, ty I& t6n that khai lugng miu thir van LV1.:10,782%.

Tt khéa: 6 B dé vian LVL chiam chidy, d6 bén uon tinh, dp bén kéo trirot mang keo, ty 1é trirong né chiéu
ddy, ty Ié ton that khoi hrong.
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1. BAT VAN pé g6 tir nhién nhir tinh chit van dong déu hon goé
‘ nguyén, ¢é thé tao ra cac chi tiét ¢é kich thuéc lon
khac phuc su han ché vé duong kinh va chiéu cao
(dac biet 1a doi vai g6 rimg trong). Tuy nhién cing
nhu cac loai van nhan taoc khac, van LVL rat dé chay.
Vi vay, chong chay cho vian LVL néi riéng va van
nhin tao néi chung Ia mét nhu cau cap thi€t. Van
LVL cham chay, ching nhimg ning cao gia tri su
dung, giam thiét hai do hoa hoan gay ra ma con ting
sirc canh tranh cfia sin pham nay trén thi treémg, Co
rat nhiéu yéu t0 anh huong dén chat luong van LVL
khi sin xuit tao van, trong do, can hét sirc chit y dén
cac théng sé ché do ép, ty 1é chat chong chay va cic
théng sé vé nguyén liéu gob.

—‘ Trong nhimg nim gan day, cung voi su phat
trién cua xa hoi nhu cau st dung g6 va san pham tir
g6 d€ sin xuat d6 mée hoac xay dung ciia con ngudi
gia ting ca vé s0 lugng va chit luong. Trong khi d6,
luong g6 rimg tir nhién cung cap cho san xuat do
modc hodc xay dung khong thé dap tmg nhu cau. Van
dé nay bat budc nganh ché bién 1am san phai dinh
huémg chuyén hudng tr g6 nmg tu nhién sang san
xuit cac loai van nhan tao va mét trong nhimg dinh
huong chd dao 13 van LVL (Laminated veneer
lumber - 16p g6 mit dat méng tir g6 xé). Trong s6 cac
loai vdn nhan tao, van LVL 1a mét loai van c6 nhiéu
tinh chat rdt quy bau va duge sir dung rong rai dé
thay th€ g xé hoac trong cac chi tiét chiu luc, nhur: Bai viét nay trinh b"ﬁf” lfét qua nghién clru cong

J dim, xa, khung ctta, canh cira hay cac chi tiét chiu nghé tao van LVL tir g6 Bo dé (Syrax tonkinensis
uén. Van LVL cai thién dugc mot s6 nhuoe diém cia  Pierre) dung lam do mdc, vat lieu xay dung va

' nghién ctu inh hirdong cua ty 1é chdt chong chay,

thoi gian ép, nhiét 46 ép tao van dén mot so tinh chat

co hoc, vat ly caa van LVL.

' Trudmg Dai hoc Lam nghiép
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2. VAT LIEU VA PHUDNG PHAP

2.1. Nguyén liéu diing trong thi nghi¢m

2.1.1. Neuyén liéu go

G6 diing trong thi nghiém 14 gé Bo dé co tudi 7-8
duroc 14y vé tir huyén Poan Hing, tinh Phu The. G6
Bé dé co tén khoa hoc (Styrax tonkinensis Pierre).
G6 Bd dé rdt dé chay, co mau trang phot hong, go
giac va gb 16i khong phan biét, mach gé phan tan tu
hop don kép, duomg kinh mach gb 100-200 pm, té
bao mé mém xép doc than cay, tia gb sip xép dong
nhat chiém 10-30% thé tich g, khong c6 ciu tao 16p
va 6ng dan nhwa. GO Bo dé ¢6 ham lugng xenlulo 14
47-49%, ham luong linhin 22,3%. Khdéi lugong thé tich
g6 bd dé 0,38-0,41 g/cm3, hé s6 co rit 0,29, ing suit
ép doc thé 192,10° N/m?, d6 bén udn tinh 505,10°
N/m?, sttc bén tu nhién kém, dé gia cong va dé nat.
[1], (4], [5], [8].

Tinh chit co hoc, vit 1y, hda hoc clia g6 qua
kiém tra cho thay gé Bé dé hoan toan ¢6 thé dap img
tiéu chuan dung lam nguyeén liéu cho céng nghé san
xuat van LVL.

2.1.2. Keo din

Keo dung frong thi nghiém la keo uré
fomandéhyt (U-F) ki hiéu Dynchem WG —2888 va
keo PVAc cua Hang Dyno. Luong keo trang thich
hop: 180 g/m? Trong qué trinh pha keo khong st
dung chit déng rin. Don hdén hop keo diing trong
qua trinh dan pha nhu sau: Keo PVAc:10 pbw; UF: 3
pbw. Cac chi tieu k¥ thuat ciia keo U-F qua kiém tra
theo tieu chuin GB/T14074.493: dang long, mau
tring duc, ham luong kho 47%, ty trong 1,25-1,27 g
mit, dd nhot 100-180 Pass (& 20°C), do pH 7,0-7.2,
thoi gian gel hoa 67 s, luong fomandéhyt tir do nhd
hon 0,5%, thoi gian bao quan 2 thang. Keo PVAc:
Dang sita long, ham lueong kho 40%, dé nhot > 4000
mPa.s, 46 pH 7,0-7,5, thdi gian bio quan 1,5 thang.
Pon pha ché [7], [8]: Keo U-F: 100 phan trong luong,
nuédc: 60 phan trong luong, keo sira PVAc: 45 phin
trong luong. Cac chi tieu ky thuat ciia hén hop keo
U-F va PVAc qua kiém tra nhur sau: keo dang sira,
mau trang duc, ham luong khé 70%, ty trong 1,32 -
1,35 g/ml, d6 nhét 150 ~ 210 mPa.s (& 30°C), do pH
7,1-7,25 (kiém tra & 20°C), thoi gian gel hoa & 100°C
la 70 s.

Véi cac chi tiéu chdt luong nhu vy, can cir vao
yéu ciu ciia keo dan dung trong van LVL ta thdy hén

hop keo nay hoan toan dap img yéu cdu vé chit

liong.

2.1.3. Chat chong chiy

Can cir vao didu kién cong nghé, dic tinh cua
hoa chit (chéng chay tét, it doc hai, anh hudng it dén
dan dinh, gi4 thanh ré,.), ching t6i chon axit boric
va natri borat 1a chét chdng chay trong thi nghiém.
Ty 1& hoa trén theo khéi luong giira hai hoa chit 13
H,BOQ, : Na,B,0,.10H,0 1a 1:1. Cac héa chat duoc
mua tai Nha may héa chit Puc Giang.

- Axit boric (H,B0,): Axit boric 14 chit mau tring
dang tinh thé, khéi luong phan ti 61, tj trong 1,44,
lurong tan trong nuée & 20°C- 5 g/100 g H,0, nhiét d§
néng chay 70°C, nhiét dé phan hay 320°C, dé pH4
[4], [5], [6].

- Na,B,0,10H,0: Na,B,0,.10H,0 li chit mau
tring dang tinh th&, khéi luong phan tir 382; ty trong
1,55, luong tan trong nudce & 20°C- 3,75 g/100g H,0,
nhiét dé6 noéng chay 87°C, nhiét d6 phin hay 387°C,
dé pH-9,3 (1], 141, [5], [6].

2.2. Phuong phip nghién ctru
2.2.1. Cdc chi iéu ciia vdn thi nghiém

Dura vao dic diém cGa nguyén liéu va cac chi tiéu
cua van LVL dap ing yvéu cau ding cho xiy dumg,
chiing t6i Iyra chon leai van LVL nhu sau:

Chiéu day van mong uét 14 1,8 mm. So lop van
mong 14 15 16p. Chiéu day van LVL 35 mm. Cac lép
van duoc xép song song theo mét theo nguyén tic
mit phai - mat phai. Yéu cau d6 4m van mong sau khi
sdy la 10%, d6 4Am cila vAn mong sau khi trang keo la
20%. Khdi luong thé tich van 0,7 g/cm?, kich thudc
van (chua roc canh) 1a: 800 x 800 x 18 mm [1].

Céc chi tiéu tinh chét vat Iy, co hoc cia van LVL
cham chay dap ing dugc yéu ciu cha theo tiéu
chuin CAN3 — 0437 - M85, CAN3 - 0437 - M85, JAS
S-11-15,2, ASTM - E69-70, gom [1], [3], [11], [12],
[13]: P6 bén udn tinh i hiéu MOR) > 13 Mpa, dd
bén kéo trirot mang keo (ki hiéu o) = 0,7 Mpa, ty 1¢
ton that khai lwong van LVL (ki hiéu WLR) <20%, ty
1é truong nér chiéu day (ki hieu TS) < 8%.

222 Mo hinh fodn hoc

Mo hinh tean hgc duoc chon cho thi nghiem 14
quy hoach thuc nghiém cac yéu t6 rit gon da yéu 16
bac hai TYR [1], [4]. Tong s6 thi nghiém theo quy
hoach:
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N=k(2™+2m+ 1)

Trong cong thirc: k- s0 1an ldp lai (theo tinh toan
k = 3); m- cac bién s6 thi nghiem (m = 2). 3 bién s0
dau vao: ty lé chit chong chay (%), thoi gian ép
(phuit), nhiét do ép (°C); so6 thi nghiém qua 3 14n lip
lai 14 27.

Cac véu t0 dau vao cua thi nghiém gdém: ty 1é
chat chong chay (C), nhiét 46 ép (T), thoi gian ép
{1). Mtzc va budc thay ddi ctia cac thong sd duoc
trinh bay & bang 1.

Bing 1. Cic yéu t8 diu vao clia thi nghiém

Mirc - O - O + + O

Ty 1& chdt chdng
chay (%)

Nhiét doé ép °C) | 120 | 130 | 140 | 150 | 160

2 4 6 8 10

2.2.53. Qui trinh cong nghé tao vin LVL chim
chdy

Qua trinh coéng nghé tao vian LVL cham chay
duoc thé hién theo so dd & hinh 1.

G6 Bo dé voi dirong kinh 1520 em & do tudi 7-8
duoc khai thac tai huyén Poan Hung, tinh Phua Tho.
Ngay sau khi khai thic gé duoc boc vo va cit khiic
voi chiéu dai 1,35 m. Sau d6 gdé duoe xir Iy nhiét
trong bé ludc trudce khi béc theo phuong phép ludc.
Muc dich ciia xr ly nhiét 1A lam mém hoa g6 trudc
khi boc. Ché do xir Iy nhiét: nhiét dé: 65-70°C, thoi
gian; 10-12 gid, can bing nhiét 46 ngoai modi truong:
2 gior [1], [3], [111.

(30 sau khi x(r Iy hoa mém dirge dua vao may
béc dé tao van mong. Chiéu day van mong uot 1a 3,6
mm. Cac théng $6 khi béc g6 nhur sau: Goc mai: 20°,
g6c sau: 3% dé nhé mai dao: h = 1 mm, téc d6 vong

Théi gian ép quay truc trau: 150 vong/phut, toc d6 an dao: 5,8
, 30 [ 40 | 50 | 60 | 70 ; _
(phnt) mm/s, chiéu cao thuoc nén: hy, = 0,3 mm, muc dd
nén: A = 20%.
Nguyén liéu —'1 Citkhic [—™ Xdalynhiet ™ Bac g6 —> Sdy
Chat chéng chay —» Kiém tra chit hrgng '—'I Trén chat chong chay véi keo dan
4./ L
Epsobd {1 Xépphoi ®— Trangkeo M Phéan loai va gia cong van mong
Ep nhiét |—p San pham —»  Xirly cudi cung

Hinh 1. Qu4 trinh c6ng nghé tao van LVL cham chay

Van méng béc xong duoc sdy bang lo siy con
lin tuan hoan doc. Yéu cau d6é 4m van mong sau khi
sdy 1a 10%, d6 Am chia van méng sau khi trang keo la
20%. Ché d6 say van méng: Nhiét d6 dau vao: T = 60
70°C, nhiét do dau ra: T = 110-120°C, toc do con lan:
0,75 m/s, toc do tuan hoan khong khi: V=3 m/s, [1],
[3).

Van mong sau khi say duoc phan loai va kiém tra
chit luong. Chat hrong van méng sau khi siy qua
kidm tra nhv sauw: chiéu siu vét mrt: 51,62 - 62,21%,
tin so vét niet: 4,12 - 5,23 vét/cm, sai $6 chiéu day:
1,86-2,56%, ty 1& lgi dung van méng: 52-61%. Mau sic

clla van mong sau khi siy twong tr gé nguyén &

trang thai hong phoi ti nhién. Phin giac ¢6 mau hoi
sam song khé phin biét so voi gb giac phoi tu nhién.

Van mong véi chat luong nhu vay hoan toan dam bao
yéu cdu ding 1dm nguyén lieu cho van LVL va van
dan [1], [3].

Sau khi dinh luzong da lwong keo cho mét mé
van thi nghiém tién hanh pha keo. Pau tién hoa trjn
keo U-F va PVAc va khudy déu cho nhuyén. Tiép
theo, diing nuwéc hoa tan chit déng ran. Cac chit
chong chay duogc can theo ty 1é va duzgc kiém tra chat
lirong. Chét chéng chay BB duoc pha theo ty 1& khéi
lrong H.BO, : Na,B,0,.10H,0 = 1:1. Sau 46 cic chdt
chéng chay duoc trén déu véi keo dan theo cac ty 1é
theo quy hoach thuc nghiém 2-10% so véi luong keo
khé kiét. Cho dan chat dong ran di hod tan vao
thiing keo va khudy déu. Tién hanh kiém tra d¢ pH,
thoi gian gel hoz clia hon hop keo — chit chong chay
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& cac ty 1 pha tron. Sau khi pha trén va kiém tra chat
lrong hon hop keo thi dén cong doan trang keo.

Viéc trang keo dugc thuc hién irén may trang
keo kidu rulé, lwong keo trang duoc diéu chinh
thong qua khoang cich giita hai truc ruld. Trang thir
dé kiém tra luong keo trang cé ¢am bao yéu ciu hay
khong, sau dé tién hanh cong doan trang keo. Sau
khi trang ta cé thé hong phoi cho d6 am cla van
méng giam, tranh duoc hién tiong nd van khi xa van
may ép.

Van moéng duoc tring keo va xép phéi. Luong
keo trang dugc dinh mic tir 180 g/m?2 Sé 16p van
mong duge xép phai 1a 15 16p. Cac lop van duge xép
song song theo mot theo nguyén tic mat phai - mat
phai. Sau 6 cac 10p van da xép phoi duoc dia vao
mdy ép nhiét. Khi ép tao van LVL thuimg cé ba
phuong phép: ép 01 14n, &p nhiéu lan (timg budc) va
ép bing tin sd cao. Do diéu kién vé cong nghe va
thiét bi, ching t6i chon gidi phap ép 01 lan.

Qua frinh thi nghiém tao van LVL: may ép duoc
dung 14 may ép BID113 caa Trung tim Cong nghiép
rimg - Triong Pai hoc Lam nghiép. May ép di duoce
kiém tra d6 dong phang mit ban ép va chénh léch
nhiét d0 cla cac diém trén mat va gitra 2 mat ban.
Chiéu day van LVL dugc giéi han béi thanh cir bing
thép c6 chiéu day 15 mm. Cac thong s6 ché dd ép
nhiét duec bé tri theo quy hoach nhu sau: Nhiét dé
120-160°C, ap suat ép 1,5 Mpa, thoi gian ép 30-70
phuit [3].

Sau khi ép nhiét, van duoc dé 6n dinh trong 48
gi¢r nham han ché cong vénh do it 4m trd lai. Van
mau duoc bao quan trong moéi trudémg phong thi
nghiém voi nhiét d6 khoang 27°C, ¢6 am tuong doi
cia khéng khi khoang 65% va thoi gian 48 gidr trurde
khi gia cong mau.

2.2.4, Phuong phdp kiém tra két qud thi nghiém

Kiém tra chat lrong keo dédn va hdn hop

printing pH meter) va duoc kiém tra theo tiéu chuin
GB/T4897-77 [11, 3], [7]. P chinh xac cia may do
do pH 14 0,1. Do nhét clia keo dan duoc do bang may
do do nhét (Rion Viscoteter VT-04) theo tiéu chuan
GB/T 14074.7-93 [12], 113] [14].

Thoi gian gel hoa clia keo dan ddi ching va hon
hop keo dan - chdt chéng chdy, kiém tra theo Géu
chuin GB/T 14074.7-93 [4], [12], [13]).

Phurong phap kiém tra nhu sau: Rot 01 ml dung
dich keo vao ong thuy tinh thi nghiém. Dit dng thuy
tinh ¢6 chita keo vao trong nudc s6i & 100°C. Ding
diia thuy tinh khudy keo lién tuc va ding déng hé
bam giay do thoi gian gel hoa ciia keo dén.

Cic chdt chéng chay thudmg c6 do pH rit thip
hodc rit cao, do d6, lam anh hudéng dén d6 pH cla
keo dan hay chinh xac 12 d6 bén lién két mang keo.
Nhim danh gia str anh hwong cia chat chong chay
dén kha ning lien két keo va cic thanh phan khéc
trong van LVL, da tién hanh kiém tra 40 bén lién két
mang keo theo tiéu chuian GB/T 14070.10-83 [12],

[8], [9].
Kiém tra chét lirong vdn mong

Sai s6 chiéu day van mong: Sai s6 chiéu diy van
mong dugce kiém tra theo tiéu chuan GB/T 14078.1¢
84 [15]. Dung cu kiém tra thuéc panme dién tir, 40
chinh xic 10-2 mm. Kich thuéc man ki€m tra: 100 x
100 mm, s6 Iuong 10 mau.

Tan s6 vét nit va chiéu sau vét nirt: Tan s6 va
chiéu siu vét mirt cia van méng kiém tra theo tiéu
chuin GB 13010-91. Ding muc nho cé néng d6 nhit
dinh dé béi Ién bé mat dudi clia van réi phoi kho ti
nhién. Sau dd, mau duge cit theo kich thudc 50 x 100
mm, ding lip dng dé dém va do chiéu sau vét nit
[11]. Chiéu day van lang duoc do tai 3 vi tri theo tié€t
dién ngang cia van & dé dm 30%. Sir dung thudc kep
panme ¢6 4§ chinh xac 0,01 mm dé€ do chiéu day van
lang.

B¢ pH ctia keo dan va hén hop cac chat duoc do Kiém tra chat lrong vdan LVL
bing may do d6 pH (HI 9224 Microprocesser
Bang 2. Mt s6 chi tieu chit 1 va tiéu chudn kiém fra vian LVL
Np_ Chi tiéu Ki hiéu Don vi Tiéu chuan kiém tra
1 | Ty ¢ trrong né chiéu day van TS % CAN3 - 0437 - M85
2 Khoi luong thé tich ¥ g/cm’ CAN3 - 0437 — M85
3 | Cudng do kéo freot mang keo O MPa JAS 5-11-15.2
4 | Dd bén udn tinh theo chiéu vudng géc MOR MPa CAN3 -~ 0437 - M85
5 [ Tv1é ton thit khoi rong miu thix WLR % ASTM - E69-70
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Mot s6 chi tiéu tinh chit ciia van LVL duoc kiém
{ra trén may thir van ning AMSLER 50 KN tai Phong
thi nghiém Co li g6, Trirdmg Pai hec Lam nghiép.
Mot sO tiéu chudn kiém tra tinh chat cia van LVL
duoc trinh bay & bang 2.

Kha nang chéng chay cta van LVL dugc kiém
tra theo titu chuidn ASTM - E69-70. Dung cu kiém
ira 14 “6ng lra”. S6 Iuong mau ki€m tra; 03 mau. Kich
thuée mau (dai x rong x day): 150 x 35 x 24 mm [1],
(3], 18], [4].

Phurong phap “Ong lira” duoce mé ta nhu sau; mau
van LVL duoc didt vao trong ong sit tay (kich thuéc
éng sit; duomg kinh 50 mm, chiéu dai 165 mm). Miu
van tho ra ngoai ong sit vé phia dudi 5 mm. Phia sat
day ong st ¢ dat guong quan sat qua trinh chay cia
van LVL, Mau van LVL treo vao day ndi véi can dién
t. Pén ding dé dot chay mau thir la dén con hoic
dén hoi. Khi dét chay mau tim ngon lita phai ding
vao doan cudi ciia miu thir (cach 10 mm). Néu ding
dén con théi gian dot 13 2,5 phit, dén hoi thoi gian
dot 1a 2 phait. Khi hét théi gian dét, chuyén dén d&i
ngay. Qua can dién tir, c6 thé do dioc tén that khéi
luong trong qua trinh chay cla van va khéi luong
mau trude va sau khi thir chay [1], [3], (8], [4].

3.1. K&t qua thi nghiém
3.1.1. Chit luong keo ddn vi hén hop

Khi nang hoa tan ciia hén hop chat chéng chiy:
Kha niang hoa tan trong nudéc caa H,BO,,
Na,B,0,.10H,0 va hén hop dugc trinh bay & bang 3.

Bang 3. Kha ning hoa tan trong nudc clia mot so

chit nhém bo
; . NﬂgB;OT. Boric:
Ditu kién HsBO, 10H,0 | Borat (1:1)
P hoa tan trong
nuoc o 20°C 4,64 2,08 10-13
(g/100g)

Kha ning hoa tan trong nudc cia boric va borat
qua kiém tra nhur sau:

Na,B,0,.10H,0 dang tinh thé kém tan trong
nuede lanh (@ 20°C 1a 2,58 g/100g nudc). Khi dun
nong téi 100°C kha ning tan trong nuodc ting 20%.
Na,B,0,.10H,0 tan tdt trong axéton, con [1], [3], [4],
[7].

H,BO; cdé dung méi hoa tan 1a nuéc ndng,
glyxérin, axit axétic. Kha niang hoa tan trong nudc
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ctia H;BO; & 20°C 12 5 g/100 g nuéc, & 100°C 1a 40,3
g/100 g nuoe [2].

Do pH ciia hon hop keo dén - chat chong chidy

D6 pH cia cac chat chong chiy qua kiém tra
nhu sau: Axit boric c6 pH - 4, natri borat ¢6 pH -
9,31, Két qua kiém tra dd pH ctia hon hop keo & néng
do chat chong chay 10% 13 5,8.

Két qua nghién ciru cho thay: Do pH ciia cac hén
hop keo dan sau khi hoa trén cac chat déu khéng
dam bao yéu cau cua dé6 pH khi trang keo, nhur vay,
sé &nh hudmg rat 1om dén cac lién két bén trong van,
do keo déng ran qua nhanh hodc qua cham. Véi cac
dung dich keo c6 do pH thip, théi gian déng rin
nhanh, mang keo sé bi “gion”, chit lurong dan dinh
khéng dam bao. Vi dung dich keo c6 d6 pH cao,
keo dong ran cham, chat luong dan dinh ciing khéng
dam bao, ning suit ép thap. Vi vay, sau khi hoa trén
cic chit chong chay, chat chong 2m véi keo dan thi
can diéu chinh lai do pH. Pé diéu chinh d6 pH cla
hén hop keo, ching ta ¢6 thé dung dung dich kiém
(NaOH 20%) hoac dung dich axit oxalic (HOOC-
COQH) 20% [3].

Thoi gian gel hod cia hon hop keo din: Két qua
kiém tra thoi gian gel hoa clia keo dan & nong 46 10%
chit chéng chay 1a 55,5 gidy. Qua két qua, ta thiy:
khi hoa tron chit chdng chay, chit chdng dm vio
keo, do sy anh huimg cita chat chong chay dén do
pH clia keo, thoi gian gel hoa cua hon hop keo cé
nhiéu thay d6i so vdéi thoi gian gel hoa ciia keo khong
hoa trén chat chong chay.

Do bén lien két cia mang keo: PO bén lién két
ctia mang keo & 10% chat chong chay la 1,72 MPa.
Két qua nghién ciu cho thay: So véi mau keo khong
c6 chat chong chay thi cac loai mau cho chat chong
chay déu coé dé bén lien két giam. Qua cac sO liéu
thue nghiém & cic bang ta thiy: Luong chit chong
chay cho vao cang nhiéy, sit &nh hudng cang lon. Khi
ty 1é chat chong chay nho hon 10% thi cac gia tri d6
pH, thoi gian gel hoa, dé bén lien két dap img duoc
véu ciu theo tiéu chuan. Khi ty 1& chiat chong chay
I6m hon 10%, d6 pH, thoi gian gel hoa, do bén lien két
déu khong dam bao. Tuy nhién, ciing qua cac két
qua nay cho thiy: khi hoa tron chit chdng chay, chat
chéng Am cing keo dan thi chit chong chay khéng
tac dung vii keo theo cac phan tmg hoa hoc. Vi vay,
khi tao van LVL cham chday theo phuong phap trdn
chit chdng chay cung keo déan, chiing ta cén tién
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hanh kiém tra va diéu chinh 46 pH cia hén hop chat
chdng chay va keo dan cho phit hop yéu cu.

3.1.2 Chat lrong van mong
Béng 4. Chit lirgng van méng gb Bd dé sau khi sdy

. Gia tri
Chi tiéu Max | Min | TB

Chiéu sauvétniat (%) | 52,2 | 43,5 48.0

Két qui kiém tra chat lwong van moéng sau khi
boc va sdy dugc trinh bay & bang 4.

Két qua thic nghiém cho thdy: Van mong véi
chat lrgng nhur vay hoan toan ndm trong gi¢i han cho
phép ciia tiéu chudn dam bao yéu cau dung lam
nguvén liéu cho van LVL.

3.1.3. Chit Irong vdan LVL chim chiy

Tan s6 vét nit 191 | 313 | 367 Két qua kiém tra mot s6 chi tiéu chit luong cla
(vét/cm) ’ ’ ’ van LVL cham chay duoc trinh bay & bang 5.
Saisd chiéuday (%) [ 1005]| 812 | 9,08
Bang 5. Mot s6 chi tiéu chét luong vin LVL
TT Thoéng s6 dau vio Cac chi tiéu chat lugng cita van LVL
CO [ TCC) | thit) | vy(g/cm’) or (MPa) TN (%) oy (MPa) WLR (%)
1 8 150 60 0,612 1,493 9,234 68,235 13,987
2 4 150 60 0,574 1,412 7,671 58,861 17,465
3 3 130 60 0,582 1,934 8,532 71,542 18,132
4 4 130 60 0,593 1,575 5,972 67,328 18,986
5 8 150 40 0,594 1,742 7,652 69,678 15,675
6 4 150 40 0,575 1,624 5,70 69,324 19,223
7 8 130 40 0,582 1,292 9,664 08,476 12,875
8 4 130 40 0,527 1,584 5,367 71,334 20,234
9 10 140 50 0,581 1,862 7,321 68,678 19,886
10 2 1490 50 0,586 1,725 8,213 71,204 23,723
11 6 160 o0 0,593 1,716 7,943 67,143 21,245
12 6 120 50 0,578 1,654 8,234 66,356 20,002
13 6 140 70 0,592 1,723 9,456 67,981 21,265
14 6 140 30 0,575 1,697 10,012 66,765 19,876
15 6 140 20 0,591 1,738 7,215 08,234 20,023
Van d6i chimng 0,601 1,822 5,103 73,113 29,455

Ghi chi: cdc s6 ligu & bdng 5 I3 cédc s6 liéu trung bink d4 qua xit Iy thong ké,

Cac phuong trinh twong quan biéu dién quan hé
gitta £y 1& chat chéng chay, nhiét do, thoi gian ép va
mét s6 chi tiéu chat lwong nhir sau:

TS = 19,567 ~ 0,575C + 0,004C% + 3,128T -
0,005CT - 0,103T% + 20,345t - 0,163¢T - 0,187C -
3,2117°

oy = -3,632 + 0,043C - 0,0145C* + 0,235T -
0,014CT - 0,146T% + 7,125t + 0,401T — 0,657=C -
2,1037°

MOR = -0,764 + 5,543C - 0,132C% + 1,912T +
0,345CT - 4,562T° - 1,124t + 2,0921C + 1,8231T -
0,1147°

WLR = 3,115 + 2,202C - 0,142C* - 1,846T +
0,154CT + 1,098T* + 0,982t + 2,0927C + 0,3761T -
0,189

Cac phuong trinh twong quan cho thay: khi théi
gian ép tang, khéi lugng thé tich van (4) c6 xu thé
tang déi chit. Nhumg mic d6 ting y chimg lai khi
thai gian ép t6i 50 phiit. Vi thoi gian dai hon, ¥ hau
nhu khong ting. Biéu hién nay chimg td véi thoi gian
ép 50 phut, keo da dong rin hoan toan cé nghia 1a
khong con bién dang déo trong két cdu van.

Tuong tir, ta ciing c6 thé thiy ring véi cac thong
s0 nhiét d¢ va thoi gian ép, ¥ déu c6 xu huéng ting
trong nhimg ché d¢ dau cia ludi thue nghiem. Téi
cac mirc ¢6 théi gian ép 50 phat, nhiét d6 140°C thi v
hau nhtr ching lai.

Khi ty 1é chat chong chay ting lén trong van
LVL, ty 1& trrong né chiéu day van (TS) tang len rit
nhanh. Tuy nhién khi t 1¢ chat chéng chay vin tang
lén, khi nhi¢t 46 ép dat khodng 140°C, thoi gian ép
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dat 50 phiit, ty lé truong né chiéu diy van c6 xu thé
chimg lai va ting riat cham. Nhung khi nhiét d6 ép
vuot trén 140°C, théi gian ép wvuwot 50 phut, ty lé
treong né chiéu day van tang 1én rit nhanh.

Tuong tiy nhur vy, khi ty 1é chat chdng chay ting
[én trong van LVL, d6 bén kéo truot mang keo clia
vin (op), d6 bén udn tinh (oy) giam di rat nhanh.
Tuy nhién khi ty 1& chat chong chay van ting lén, khi
nhiét 40 ép dat khoang 140°C, thoi gian ép dat trén
dudi 50 phut, d6 bén kéo truot mang keo cla van, do
bén udn tinh c6 xu thé chimg lai va giam rat cham.
Nhung khi nhiét d¢ ép vuot trén 140°C, théi gian ép
vuot 50 phat, do bén kéo truot mang keo ciia van, d6
bén udn tinh gidm di rat nhanh.

Khi ty 1& chat chong chay ting lén trong van
LVL, ty I& tdn that khéi luong mau thir khi d6t (WLR)
giam di rat nhanh. TV lé tén that khoi lirong mau thir
khi dat thap nhat khi nhiét do ép dat khodng 140°C,
thdi gian ép dat 50 phut.

Khi nhiét do ép va thoi gian ép ting 1én khi ép
tao van LVL, ty 1& truong né chiéu day van (TS) gidm
di rat nhanh. Ty ié truong nd chiéu day van thip nhat
12 khi nhiét do ép dat khoang 140°C, théi gian ép dat
50 phut. Tuy nhién, khi nhiét d6 ép vugt qua nguong
140°C, thoi gian ép 50 phat thi ty 1& truong né chiéu
day van ting lén rit nhanh.

Khi nhiét dé ép va thdi gian ép tang lén khi ép
tao van LVL, d6 bén kéo tnrot mang keo cia van
(op), d0 bén udn tinh (o) tang 1én rat nhanh va cao
nhat khi nhiét d6 ép dat khoang 140°C, théi gian ép
dat trén dudi 50 phit. Nhung khi nhiét 6 ép vuot
trén 140°C, thoi gian ép vwot 50 phut, 40 bén kéo
truot mang keo cla van, d6 bén udn tinh giam di rat
nhanh,

Van doi chimg c6 do bén kéo truot mang keo, do
bén kéo vudng géc cao hon van LVL cham chay. Tuy
nhién, kha nang chong chay ciia van cham chdy cao
homn rit nhiéu.

Cac nhan xét trén day co6 thé duoc giai thich nhu
sau;

Tir co ché chdng chiy clia cac héa chat chong
chiy d4 duoc trinh bay trong cac phan trén, ta ¢é thé
thdy: s di cic hoa chat trén c6 kha niang chong
chay, vi trong qua irinh chiu tac déng cua nhiét do,
ciac hoa chat trén phan gidi hodc nong chay tao ra
NH,, hoi nuéc B,0;, P,O;, HPO, va Na,HPO, dang
mang. Cac chit NHs, hoi nuac B,0,, P,0O,, HPO, déu
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cd kha ning chong chay theo cac hudng cia co ché
chong chay di duec phan tich. Khi nhiét dé ting lén,
toc d6 tao ra cac chit trén cang nhiéu, kha ning
chdong chay vi thé ma cang cao. Khi ¢ nhiét cac chat
Na,B,0,.10H;0 va H;BO, phan giai tao ra B,0O, va
chit dang mang ngan can chay.

Tir cac phueong trinh tuong quan va dé thi cé thé
thay su anh hudng cia ty 1é chit chéng chay va nhiét
d6 ép, thoi gian ép 1a nguoc chiéu nhau (cac hé sb
cua cic gia tri ty & chat chong chay va luong keo
trang 14 trdi dau nhau). Trong cic phuwong trinh
tuong quan trén ta thay: hé sé6 anh huémg chung ciia
ty 1& chat chéong chdy, nhiét d6 ép dén kha ning
chéng chay LVL 16n hon rat nhiéu so véi cic hé sé
khac. Sé& di nhur vay 1a do cac chit chong chay rat dé
tao ra cic chat khac theo co ché phan gidi khi co
nhiét d¢ tac dong. Thoi gian chi la tac nhan d€ cho
nhiét d6 tic déng vao chit chéng chay.

Van LVL xt Iy chéng chay thi kha ning chong
dm cia van giam xuong. Vi, ban thin cac chit chéng
chay c6 thé hoa tan trong nudc ¢ cac mic d6 khic
nhau. D& hoa tan duoc cac chat chdng chay, thi theo
dinh luit khuyéch tan, cic chit nay phai it nudc,
diéu do dan dén két qua 1a kha nang chong am cda
vian LVL chim chay kém hon van LVL khong xir ly
chéng chdy ¢ ciing ty 1é chéng am. Chat chéng chay
trong van LVL cang nhiéu khd nang hit nuéc cia
van LVL cang ting va do dé ty lé truong nd chiéu day
cang ting.

Qua trinh hit 4m cha van LVL cham chay 6 lién
quan dén nhimg thay déi héa hoc trong van va su
thay d6i cau tric xop trong van LVL. Trong van LVL
cac chat bién tinh l4p day cac mao mach nho va cé
thé chéng lai hoi nuéc tham qua néu cic chat bién
tinh d4 tao thanh chat méi khéng tan trong nuéc
[11]. Cau tric xdp cia vat lidu dd dioc nhiéu nha
khoa hoc nghién cire va cho rang cé t6i 4/5 lugng
hoi murdc ma duge hip thu vao trong van la do cau
triic mao mach. Kha nang huat nueéc cia van LVL ¢cén
phu thudc vae nhimg lién két ton tai bén trong van
LVL. Van LVL ¢6 lién két bén vimg, ty 1& truong né
chiéu day cang gidm. Khi chiing ta cho chat chong
chay vao van LVL du it hay nhiéu cac chat chéng
chay nay ciing anh huéng dén lién két bén trong van.

Cac chat chéng chay ton tai & trong van LVL
duoi dang don chat hoac dudi dang lién két. Néu
chiing ton tai & dang lién két thi sé co tac dung ngin
chin qua trinh hit 4am. Néu cac chat chong chay ton
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tai & dang don chat, ching hoa tan duoc trong mudc,
do d6 ching dé cho nuréc “xam nhép va di qua” vao
trong van LVL.

Hau hét cac chat chéng chay khi cho vao trong
van LVL du it hay nhiéu déu dnh hudng dén cac lién
két bén trong van LVL. S& di nhu vay 13 cac chat
chong chay c¢6 do pH cao hoac thap, khong ¢é loi cho
cac lién két véi mang keo. Diéu d6 cho thay: van LVL
thong dung ¢é6 dd bén uén tinh cao hon vian LVL
cham chay va khi ty 1é chat chéng chay ting lén thi
cac tinh chdt co hoc cla van LVL gidm xudng, kha
ning hut nudc lai cao lén.

3.2. X4c dinh gia tri tdi wu clia thi nghiém

Dé xac dinh cac gia tri t8i uu cho cac thong sé ty
lé chat chong chay, nhiét do ép, théi gian ép, cin o
vao yéu cau cfia van LVL dap fmg cac tiéu chuin
(CAN3 - 0437 -~ M85, CAN3 - 0437 — M85, JAS §-11-
15.2, ASTM - E69-70) (1], {3], [11], [12], [14] dung
trong d6 moc, xdy dung, ching t6i gidi bai toan t6i
uu theo phueng phap trao doi gia tri phu. Két qua cac
gia tri ti wu clia cac thong s6 dau vio nhu sau: tj 1é
chat chéng chay: 7,42%, nhiét d6 ép: 142,52°C, thoi
gian ép: 49,45 phut khi céc chi tiéu chat luong: MOR
= 68,923 Mpa, o= 1,623 Mpa, TS = 8,763%,
WLR:10,782%.

4. KET LUAN

- Van LVL san xuat tir g6 B6 dé theo cong ngheé
trén hoan toan dam bao dugc nhitng véu cau vé chat
hreng cho van diung trong d6 méc, xay dung. Day 1a
diém hét stc ¢6 ¥ nghia theo huéng da dang hoa cac
loai hinh san pham, theo huong thay thé cic loai g
tur nhién ngay cing khan hiém, ting cirong tinh canh
tranh chia sin pham trén thi truong.

- Cong ngheé sin xuat van LVL cham chay theo
két qua nghién ctru, hoan toan cé thé duoc 4p dung
vao thyc té€ san xudt cia Viet Nam véi nhimg trang
thi€t bi dung trong sin xuit cic loai van nhan tao
hién nay.

- Cac théng s6 cong nghé ép hop Iy khi tao van
LVL cham chay nhw sau; t¥ lé chit chéng chay:
7,42%, nhiét do ép: 142,52°C, thoi gian ép: 49,45 phiit
khi cac chi tiéu chit luong: dé bén uon tinh van LVL:
68,923 Mpa, d9 bén kéo trugt mang keo: 1,623 Mpa,
ty & treong nd chiéu day: 8,763%, ty 1& tén that khdi
lrong mau thi van LVL:10,782% [2].
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S
;]_le" STUDY ON THE EFFECT OF FIRE - RETARDANT RATIO, HOT-PRESSING TEMPERATURE AND TIME
R ON QUALITY OF LAMINATED VENEER LUMBER (LVL)
'nghel Tran Van Chu, Phan Duy Hung
o Summary
R by The purpose of this paper is to study on producing LVL (Laminated Veneer Lumber), which is made from
wood material of Styrax (SHrax fonkinensis Pire) and adhesives of urea — formaldehyvde (U-F) and
| polyvinyl acetate (PVAc) with addition of fireretardants of boric acid (H.BQ.) and hydrous sodium borate
iy (Na,B,0,;.10H,0), and effect of fireretardant ratio, hot-pressing temperature and time on some qualitative
ﬂéﬂg | norms of LVL. Wood materials of Styrax (89)-vear-old were taken from Doan Hung district, Phu Tho
| province. Fireresistant chemicals, which were used in the experiments and supplied by Duc Giang
| Chemicals Co. Ltd., Hanoi, Vietnam, are the commercial chemicals of boric acid (H,BO, and hydrous
T sodium borate (Na,B,0..10H,0). Two types of adhesive of Dyno Company applied in this research are
T"MIE urea-formaldehyde with symbol of Dynchem WG -2888 and PVAc. Experimental board is LVL 15 layers of
| veneer, in thickness of 35 mm. The technological parameters are experimentally planned as following: Fire-
B retardant ratio in the range of 2, 4, 6, 8, 10% (based on the oven-dry weight of adhesive}, hot-pressing
temperature in the range of 120, 130, 140, 150, 160°C, hotpressing time in the range of 30, 40, 50, 60, 70
minutes [1], [3], [5], [8). Experimental results and discussions are shown that Fireretardant LVL

il technology can be applied entirely in actual production in Vietnam with the equipments used in
manufacturing the types of common wood-based materials nowadays. LVL products manufactured by this
technology can meet fully the qualitative requirements for those of which are used in furniture and
construction. This is very significant point for a target of diversification of product types in accordance with
9 g the basis of way replacing solid wood which is becoming scarcer and intensifying competitiveness of
products on the market. Suitable technological parameters in fire-retardant LVL production are as
following: Fireretardant ratio of 7.42%, hot-pressing temperature of 142.52°C, hot-pressing time of 49.45

e if minutes in which the gualitative norms of LVL can get value of bending modulus of rupture (MOR) of
ALt 68.923 MPa, tensile strength (T'S) of 1.623 MPa, thickness swelling of 8.763%, and weight loss ratio of LVYL
Kuin sample of 10.782%.

Keywords: Siyrax tonkinensis Pierre wood, fireretardant laminated veneer lumber, bending modulus of
rupture (MOR), tensile strength, thickness swelling (TN}, weight loss ratio.
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