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TOM TAT

Viéc nghién ctru cdc cbng nghé dé xir ly cac nguén phé phu phdm néng nghiép
nhu cdc logi xo sgi tir cdy dira, lam nguyén liéu cho céng nghiép san xudt van
nhdn tao, dang duworc coi ld mét trong nhitng gidi phdp ky thudt ché bién hiéu
qud, gitp gidm thiéu 6 nhiém moi trurong, gép phan st dung tiét kiém va bén
ving nguén tai nguyén rirng, tao ra sén phdm thén thién méi trudong. Bai
bdo nay dé cédp dén 3 trong s6 5 logi xo s¢i chd yéu duwoc tdch ra tir phé phu
phdm cta cdy dira trén dia ban tinh Bén Tre. Bdng phwong phdp nghién ciu
thuc nghiém, két qud nghién ctru tim ra dugc théng sé céng nghé hop ly cho
qud trinh san xudt vdn dém tir nguyén liéu xo soi tir cdy diva la: mau dira, xo
soi tir tau (16) dira va xo soi tir v (thdn) cdy dira. VJi 2 théng sé diéu khién
la nhiét dé va thoi gian ép hop ly trong ché d6 céng nghé ép cé dinh, 3 sén
phdm vdn ddm dwoc tao bdi 3 loai xo' sgi phé liéu tir cdy dira dad ddp tng
duoc yéu chu cua van ddm lam nguyén liéu ché bién dd ndi that, s dung
trong ché d@é khé théng qua 2 tiéu chi ddnh gid chét lugng la B trivong né
va Médun dan héi uén tinh.

ABSTRACT

Researching technologies to process agricultural waste sources such as fibers
from Cocos nucifera L. as raw materials for the artificial board production
industry is considered one of the effective technical processing solutions
which helps reduce environmental pollution and contributes to the
economical and sustainable use of forest resources to create environmentally
friendly products. This article mentions 3 of the 5 main types of fibers
separated from coconut tree waste in Ben Tre province. Using experimental
research methods, the research results found reasonable technological
parameters for the production of particleboard from fiber materials from
coconut trees: the fibers next to coconut shell, fibers from coconut leaves
(leaf) and fibers from bark (stem). With 2 control parameters: temperature
and reasonable pressing time in fixed pressing technology mode, 3
particleboard products made from 3 types of waste fibers from coconut trees
have met the requirements of particleboard, used as raw material for
furniture processing, used in dry mode through 2 quality assessment criteria:
Swelling and static flexural elastic modulus.

1. DAT VAN DE

phong hd va vudn quéc gia, ¢ rat it dién tich

Rirng & mién Tay Nam Bo phan I&n la rirng  rirng san xuat. Trong téng s& hon 347.000 ha
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rirng thi cé khodng 150.000 ha dién tich trong
dira, riéng tinh B&n Tre — trung tdm san xult
dira I&n nhat cad nwédc — cd dién tich trong dira
(tinh dén ndm 2023) khodng 78 ngan ha (chiém
hon nira dién tich tréng dira cia mién Tady Nam
Bd), vdi s6 luvgng cdy 11.122.000 (143 cay/ha),
san lwogng 695.847.000 trai dira kho,
161.626.000 trai dira uéng [1].

Cay dira cé tén khoa hoc Dira (Cocos
nucifera L.) Ia mot loai thuc vat than g, thudc
ho cau (Arecaceae), chi Cocos nucifera L., 1&p
mot |& mam. Ching cé cac bd phan: ré — than
(vé va than gb) —tau 14 — budng qua — qua (kho
va tuoi). Cau tric cha cic bd phan cta cay dira
déu chra phan 1&n céc bé soi dugce tai tao hang
nam va cd trit lwgng xo soi rat 1on. Vi du, tai
tinh B&n Tre: vo dira 158.751 — 167.665 tan;
khéi lvgng mau dira (phan con lai cé vd dira
khé bam trén gdo dira) 20.875 tan; tau dira cé
khoi lwgng khoang 186.860 tan. Xo sgi tir vd
than dura tinh theo téng s8 lvgng cay khoang
37.621 tén [2].

Xo soi dira la mot trong nhiéu phé liéu cla
qué trinh thu hai, ché bién san pham (chinh) ti
cay dlra. Xo sgi dira phé liéu cé nhiéu loai hinh
san pham khac nhau. Mét san pham cé gid tri
cao trong sé cac san pham xo sgi la xo 13y tir vo
dira khé, ching duoc st dung ché bién thanh
tham, soi thirng... Ngoai ra con cé nhirng loai

a) Vé qua dira

‘(f L R

b) Vé dira twoi bim nhé

hinh xo soi khac tir tau dira, vé than dira, vo
dira twoi hdu nhu chua dwoc sir dung vao bat
clr céng viéc gi cb gia tri kinh té. Twong ty, mau
dira - mét phan con lai cha vé dira sau khi 16t
vo - cling chva duwoc st dung. Néu lay khdi
lwgng riéng cha van dam tlir xo dira la 700
kg/m3 (theo nghién cru clla Hoang Xuan Nién
(2003) vé céng nghé cha yéu ép van dam xo
dira) [3] thi khéi lvgng soi dira cha tinh Bén Tre
c6 thé san xuat ra gan 267.000 m3 san phdm
van nhan tao tiéu chuan tir 75.318 — 96.758 tan
X0 sQi co trén dia phwong nay.

Xét vé dic diém hinh thai va ciu tao thi xo
sgi tir cdy dira c6 thé phan thanh hai nhém:
nhém xo s@i tir qua dang cong va nhdm xo sgi
dang thang.

- Nhom xo si tlr qua: Xo sgi tir qua co dang
dudng cong do qua trinh phat trién sgi bi day
tlr trong ra phia ngoai va kéo cang vé nim va
cudéng qud. Qua trinh chiu lyc nhu vay hinh
thanh néi &rng suat trong sgi phia trong va phia
ngoai khac nhau. Phia trong chiu nén, phia
ngoai chiu kéo. Biéu nay dan dén khi cit soi,
(rng suat trong soi duoc gidi phdng 1am cho soi
bi quan, van du chiéu dai chi la mét doan rat
ngan. Sgi xo dira tir qua cé mat cat ngang hinh
tron dwoc bao quanh bang mdt 16p vé boc bén
chac. Pudng kinh cac sgi nho (Hinh 1).

Hinh 1. Xo soi tir vé

- Nhém xo s@i dang thang: 1a xo sgi tir vo
than cdy, tau |3, quay dira, mac du trong s nay
cdc soi tir tau dira cling bj udn cong nhuwng trén
chiéu dai rat l&n nén van dugc coi la sgi thang.

Nhirng soi nay cé dudng kinh tir nhé nhat dén

I&n nhat va la nhitng doan sgi mém (Hinh 1).
Vé&i nhém xo soi dang cong nay, & nuwdc ta

d3 c6 rat nhiéu nghién clru twong ty ca vé cau
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tao, tinh chat co ly hda. Dién hinh nhu: cong
trinh cta PGS, TS. Hoang Xudn Nién (2003) tién
hanh nghién ciru mot s yéu t6 cdng nghé chi
yéu ép van ddm xo dilra [3]; Nghién ctru cling
cla PGS. Hoang Xuan Nién (2003) vé lyc cat xo
dira [4]; nghién ctru cGa Nguyén Minh Hung &
Hoang Viét (2016) xac dinh thdng s6 cong
nghé tao composite tir sgi xo dira v@i chat nén
la keo Ure Formaldehyde [5]; nghién c& cla
Hoang Xudn Nién (2018) xac dinh théng sé
cong nghé tao composite tr sgi xo dura voi
chat nén la nhya HDPE [6]; va cling la PGS.
Hoang Xuan Nién (2003) xdy dung ca mot
chudi ly thuyét va nghién ctru thuc nghiém vé
tinh toan Iyc cat got xo dira trong ché bién gb
[7]. Nhdm sdn phadm xo soi cé dang cong nay
la sdn pham phu cla cdy dira va né chiém ty
trong nhat dinh trong co ciu gid tri san pham
cla Bén Tre.

Trong khuén khé bai viét nay, tac gia di sau
nghién cru tdi cac san pham |la phé phu pham
(phé€ liéu) cda cay dira trong qud trinh chié bién
d6 1a cac loai xo soi dang thang 1a: mau dira, xo
s@i tlr tau dira va xo s@i tlr than cay. Day la
ngudn phé liéu xo soi rat Ion tir cdy dira, dugc
tai tao hang nam, nhwng lai chuwa duoc str dung
hiéu qua. Vi vay, nghién clru nay thuc hién
nham danh gia kha ndng s& dung phé liéu xo
soi dira lam nguyén liéu ché tao vat liéu mdi
trong nganh ché bién gb & quy mo cdng nghiép.
2. PHUO'NG PHAP NGHIEN CUU
2.1. Nguyén liéu va phuwong phap xit ly

St dung 3 loai nguyén liéu xo sgi tir dira
duwoc duogc tach ra tir cac bd phén cta cay dura
bang phuong phap gia cong co gidi (chi tiét mo
ta tai Bang 1).

2.2. Mdy va thiét bi nghién ciru

Cac thinghiém dugc thyc hién tai Trung tam
thi nghiém cda Phan hiéu Truong Pai hoc Lam
nghiép tai tinh Péng Nai va Trung tadm thi
nghiém Vat liéu ma&i - Trwdng Dai hoc Thd Dau
M6t (Binh Duong).

Thiét bi nghién ciru chinh bao gédm: Kinh
hién vi quang hoc két néi may tinh Optika B-293
(Italia); may kiém tra tinh chat co hoc vat liéu
Instron E44 (Hoa ky); TG say JeioTech OV-12 (Han

Quéc); thiét bj can, do dién tir (Mitutoyo) khac cd
tai 2 phong thi nghiém da néu.
2.3. Phuong phap nghién ctru thuc nghiém

- Xac dinh thdng s6, dac diém kich thudc xo
sgi: 50 mau/mét loai xo soi.

- Xac dinh thanh phan héa hoc xo soi:

+ Ham lwong cellulose: theo Tiéu chun T-
210-0S-70 - Phuwong phap Kiursher-Hofft [7].

+ Ham lwong Lignin: theo Tiéu chuin TAPPI
T 222 om —98 [8].

+ Ham lugng Tanin: theo ISO 9648:1988
Sorhgun - Determination of tannin content [9].

- T6i wu hod céc théng sé cong nghé.

S& dung ly thuyét quy hoach thuc nghiém dé
lap k& hoach nghién clru cic céc yéu té céng
nghé. Phuong phap nay dua trén co s& lya
chon mét mé hinh todn hoc cé nhiéu yéu td
bién ddi dong thoi. Cac yéu té bién d6i chon dé
nghién ctu phai 1a nhitng yéu t6 diéu khién
dugc. Can c& vao cadc mirc bién doi dé 1ap ké
hoach thi nghiém cla cidc yéu t8. Mdi thi
nghiém 13p lai 3 1an, két qua kiém tra |a gia tri
trung binh cda 3 1an 13p lai cic thi nghiém.

S6 thi nghiém tinh theo cdng thirc:

N=No+Ni+Na=1+2"+2.n

Trong dé:

n = 2: s bién s6 thi nghiém;

No = 1: s6 thi nghiém tai trung tam;

N1=2"=2% Na =2.n=2.2=4:s6thinghiém
bé sungtai cadc diém "sao" (phan thi nghiém mé
rong).

Do dd: tinh toan ta nhan dwoc: N = 9 thi
nghiém; va a=1.

Quy hoach va ma tran thuc nghiém dugc ghi
tai Bang 4.

- X ly s6 liéu bang phan mém Stagraphics.
3. KET QUA VA THAO LUAN
3.1. Két qua nghién ctru mét sé dac diém cha
xo soi phé liéu tlr cdy dira.

3.1.1. Gia céng ché bién tao xo s¢'i

Ba loai nguyén liéu xo soi phé liéu tir dira
duwoc duoc tach ra tir cac bd phan cia cay dura
bang phuong phép gia cong co gidi (chi tiét moé
ta tai Bang 1).

- Xo'soi tlr tau dira: tau dira dwoc can dap va
dan mdng bang may ép.

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 13, SO 3 (2024) 127



Ky thudt & Céng nghé

- Mau dlra: 13 phan xo sgi bdm trén ndm cla - Xo s@i than dira: Xo soi dwoc lay ra tir vo
gdo dlra sau khi 16t vd dira kho. La loai sgi thang, clia than cay dira, 13 loai soi thang dudng kinh
doan ngan 5 — 8 cm, dudng kinh sgi rat nho. bang hodc nhé hon sgi mau dira.

Bang 1. Nguyén liéu va phuong phap tao s
STT Nguyén liéu Phuwong phap gia cong San pham
Téch thd céng,

1 Mau dira s , Xo ngan 5 -8 cm
bung soi bang may
2 Tau dira May can da Tau dura ép dep,
y P ban réng6 -8 cm
s BAc vo thi cong, tach thd con L s
3 Vo than dira s & R .. & Céc l&p soi dai
|&p vO sirng bén ngoai
) . . LA kd ? " . . e
4 Vo dira kho Rtvo thlf cong’ . Xo .SQII rOI, -
bung sg¢i bang may (con goi la chi roi)

a) Mau dira

d) V6 cay dira e) Vo cdy dira nhin theo chiéu ngang g) Vé cay dira nhin theo chiéu doc
Hinh 2. Xo' soi dang thang

3.1.2. Kich thuéc b6 sgii trong cdc bé phdn phé  dugc phoi khé va thuc hién qua trinh phan loai,
liéu xo' so'i dira can do va tinh toan gid tri thong sé hinh dang.
Céc bé xo soi duwgc phan tach bang co gidi,  Chi tiét duoc ghi tai Bang 2.

Bang 2. Théng s kich thuéc hinh dang cha xo s¢i phé liéu dira

STT Nguyén lidu Puwong kinh xo s¢i TB (mm) Chiéu dai xo s¢'i (cm)
D, D, Ds; L
1 Mau dura 0,15 0,59 - 6-8
2 Tau dira 0,38 0,67 - 200 - 300
3 V4 than dira 0,15 - - 50-80
4 Xo qua dira khd 0,15 0,36 0,6 32-36
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Két qua kich thudc duwong kinh xo sgi vo
than dira (D 0,15; L 50-80) trong ctia nghién ctru
nay tuong dong véi kich thudce clia bé soi trong
than cdy nhu trong nghién clru cta Lé Van Tung
(2017) [7]. Xo qua dira kh6 cé duwong kinh va
chiéu dai trong nghién ctru nay cling xap xi bang
kich thudc xo sgi dlira trong nghién ctru cla
Hoang Xuan Nién (2004) vé cdng nghé san xuat
van dam tlr sgi xo dura [4, 8].

T&r két qud nghién ciru trong Bang 2 cho
thay: duwong kinh xo sgi cda mau dira va vo
than dua cling tvong duong véi duong kinh
(nhé D1) nho cha xo s@i qua dira khd va hinh
thdi xo sgi cd khac nhau déi chut vé chiéu dai.
Va nhu vay, xét theo ty 1é hinh thai D/L thi céc

loai xo' s@i phé liéu nay dé dan bdo ty 1& hinh
dang dé lam nguyén liéu cho san xuat van dam
(twr sgi thuye vat) [3].
3.2. Thanh phan héa hoc

Thanh phan hda hoc chd yéu cla céc loai xo
sgi phé liéu duoc xac dinh theo céc tiéu chuan
cta TAPPI. (Chi tiét ghi trong Bdng 3).

+ Ham lwvong cellulose: theo Tiéu chuan T-
210-0S-70 - Phuong phap Kiursher-Hofft [9].

+ Ham lwong Lignin: theo Tiéu chuin TAPPI
T 222 om — 98 [10].

+ Ham lugng Tanin: theo ISO 9648:1988
Sorhgun - Determination of tannin content
[11].

Bang 3. Thanh phan héa hoc chl yéu cha cac loai xo' s¢i phé liéu

A 1ia s as Ham lwong Ham lwong Ham lwong

STt Nguyén lieu Gia tri pH xenlulozo (%) lignin (%) tannin (%)
1 Mau dira 6,52 38,9 32,5 4,36
2 Tau dura 5,86 27,4 20,4 2,08
3 Vé than dira 6,05 39,2 20,8 3,83
4 Xo dira kho 6,28 38,9 32,5 4,98

TUr két qua thanh phan hda hoc cha céc loai
X0 so@i Bang 3 cho thay: Gid tri pH, ham luong
cellulose, lignin, tanin cla cdc xo sgi phé liéu
mau dira va vo than dira gan twong duong véi
xo qua dira khé va dap rng dwoc yéu ciu co
ban cha nguyén liéu san xudt van dam [3].
Trong s6 3 loai phé liéu xo sgi ty cay dira d3
néu thi c6 xo sg tr tau dira 13 can phai lvu y
trong qud trinh ché bién vi véi ham lugng
cellulose chi dat 27,4% (thap nhat trong cac loai
nguyén liéu nghién ctru).

3.3. Ché tao thir nghiém san pham van dam tir
phé liéu xo’ s¢i dira
3.3.1. Mé ta thi nghiém

Cac budc cdng nghé ché tao thir nghiém van
dam tir phé liéu cha cdy dira (tir tau dira, mau
dura, sgi vd than dira) vé co ban 13 gidng nhau.
Sy khac biét chi & cong doan xt&r ly nguyén liéu.
Cu thé céc budc cdng nghé nhu sau:

Nguyén liéu — x& ly nguyén liéu — sdy kho —
ngam tam keo — ép so bd (thu hodi keo) — trai
tham — ép gia nhiét — 6n dinh phdi — hoan thién
—san pham.

- Chuén bj, x& | nguyén liéu: Phé liéu xo soi
tlr cdc bd phan khac nhau cta cay dura.

+ Tau dira: Loai bd 14 dira. Cat doan géc 30 -
35 cm dé cén riéng hodc s&r dung vao viéc khéc.
Cat tau dira thanh doan ngdn hodc dé nguyén
tuy theo chiéu dai san pham du kién. Can dap
tau dira cho dén khi di qua doan khe h& nho
nhat cia may cén (5 —8 mm).

+ Mau dira: Dap mau dira bang may dap bua
dé cac soi bung ra hoan toan thanh cac doan
ngan.

+ Si tir than dira: Tach sgi khoi |&p vo sirng
bén ngoai bang thd céng khi 1&p vo d3 bij tach
khoi than, hodc bang may tién/may bdéc vo/may
béc van mdng. Soi nhd mém nguyén mang
hodc soi roi tuy theo cach bdc tach soi.

- Say khé: Tau dira, mau dira, sgi tir vo than
dira c6 thé phoi hodc sdy khé. Mau dira, soi tir
vé than dira cé thé phoi ngoai ndng 3 -5 givr |3
dat dén dd 4m sir dung. Tau dira can thoi gian
3 — 5 ngay. Khi phoi, nén thu vao trwéc 3 gio.
NE&u str dung 16 sdy, nhiét do co6 thé dén 100°C,
nhiét do thong thudng nén 80°C.
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- TAm keo: Cho nguyén liéu vao ngdm trong
céc thung chira keo; dado cho thdm déu keo.
Thoigian ngam 2 —3h. Luvgng keo trong nguyén
lieu khoang 20+2% ddi v&i nguyén liéu la tau
dira va 16+2% d6i vdi mau dira, soi tir vo than
dira.

Keo st dung trong thi nghiém nay la Keo UF
(do Cong ty Giai Han — Thuan An, Binh Duong
cung cap).

- Xép mau vao khudn. Nén so bd mau & ap
lwc 0,8 MPa, gitr 4p lwc 5 — 10 phat. Dwa mau
ra khoi mdy chd ép dé keo tiép tuc tham vao
vat liéu. Bua vao ép tao mau. Ap luc 6n dinh
trong qua trinh ép 1,8 MPa. Qud trinh ép co6 dat

clr thép vuéng 18 mm, nén khi ép can tang ap
lwc dé hai mat tdm ép cliia may ép sat thanh cir.
Trong nghién clru nay ap lyc trong khoang 1,8
+ 0,1 MPa (chung cho cd 3 miu vat liéu thi
nghiém). Nhiét do ép khoang 150°C.

- On dinh phéi: Sau khi dwa phéi ra khdi may
can dé phdi 6n dinh nhiét do6 trong khoang thoi
gian 1 —3 gio trwdc khi gia cong.

- Hoan thién san pham: Cua cét theo kich
thudc va danh nhan sadn pham.

3.3.2. B6 tri thuc nghiém da yéu té

Nghién clru st dung ké hoach thuc nghiém
trung tam hop thanh truc giao. M6 hinh todn
hoc qua trinh nghién ctru nhu sau:

_ N N N 2
Y =bot X bixp + Xysj=1 buxixy + X by

- Yéu t6 dau vao cd dinh: dp suat ép 1,8 MPa

- Cac yéu té cdng nghé chon dé nghién clru
la nhitng yéu té diéu khién dugc: nhiét do ép
(°C; X1). Thoi gian ép (phut; X2).

- YEu t6 dau ra: 02 Chi tiéu dai dién chat

lwgng van dam: D6 trwong nd (%; Y1) va Mo
dun dan hoi udn tinh (MPa; Ya2).

+ Bién thién cla cac thong sé céng nghé
trong thi nghiém thé hién trong Bang 4.

Bang 4. Bang bién thién cac théng s6

Ky

Cac bién so PVT o -a -1 Mirc 0 +1 +a
hiéu
Nhiét do ép c X 140 140 150 160 160
on dinh
Thoi gian duy tri ,
hidt 4o ép dninh PMUE X2 12 12 16 20 20
3.3.2. Két qud thi nghiém 2018 (ISO 16983:2003) [12] va TCVN

Phén tich va xt¥ ly sé liéu
Tinh chat cha san pham dwoc kiém tra theo
Tiéu chudn qudc gia Viét Nam TCVN 12445:

12362:2018 (ISO 16893:2016) [13]
Théng s6 nghién ciru va két qua thé hién
trong Bang 5.

Bang 5. Két qua thi nghiém

. Théng s6 Tri s6 thuc Yéu to kiém tra
:; ma héa cla thong s6 Tau dira Mau dira S¢i vé than dira
X1 Xz X1 X2 Y, Y, Y, \A Y,
1 + 160 20 19,7 10,08 16,0 12,76 12,6 15,70
2 - 160 12 24,6 8,75 22,4 13,18 17,7 16,40
3 - + 140 20 18,9 10,51 154 13,30 12,2 16,35
4 - - 140 12 33,5 7,42 289 9,39 228 11,50
5 0 0 150 16 20,4 10,05 19,0 12,01 15,0 14,79
6 +a 0 160 16 15,9 11,22 12,1 14,20 9,6 17,50
7 -at 0 140 16 21,5 10,41 17,5 13,18 13,8 16,20
8 0 +al 150 20 20,8 9,99 18,5 12,65 14,6 15,56
9 0 -al 150 12 26,5 7,78 275 10,82 21,4 12,68
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a) Xdc dinh théng sé hop Ii cho céng nghé sén
xud@t vdn dém tir ph€ liéu xo soi tir tau dira
- DO trwong nd Yi:

Tur két qua x{r ly s6 liéu clia Bang 5, phan tich
phuong sai cho cic méi twong quan ta co:
Phuwong trinh twong quan dang thuc cda mo
hinh nhu sau:

Y1 =24,2944 - 0,0548333*X; - 1,96104*X; - 0,000216667*X1?
+0,0060625*X1*X, + 0,0295833*X,2 (1)

Do F-Ratio cta AA va AB nhd hon [Fpang =10,1]
nén nhirng s6 hang nay khéng cé y nghia théng

ké. Khi d6, phwong trinh Y1 (1) c6 thé viét lai
nhu sau:

Y1 =24,2944 - 0,0548333*X; - 1,96104*X; + 0,0295833*X,2 (2)

T phuong trinh cta Y1 (2) cho thay X; tac
dong dén Yitheo quy luat tuyén tinh, nghich
bién. Nghia la X1 tdng Y1 gidm. Xz tdc déng lén
Y1 theo quy luat bac 2, dong bién tir -oo dén
diém cuyc tri. Nghia 13 Xz tdng Y1 gidm, nhung
chi dén diém cuc tri, sau d6 néu X, tiép tuc
tang, Y1 giam.

S& dung phan mém STAGRAPHICS dé x{r ly
s6 liéu va tim gid tri hop ly cha yéu té cdng nghé

san xuat van dam ta co:

Thuc hién t6i wu héa phuong trinh Y; (2)
minimum, ta co:

X1=160; X,=16,75 khi do6 Y1= 16,74

- Mé dun dan hoi udn tinh Y.

Tu két qua x{r ly s6 liéu cha Bang 5, phan tich
phuwong sai cho cdc méi twong quan ta cé:
Phuwong trinh twong quan dang thuc cda mo
hinh nhu sau:

Y2 =5473,78 - 117,05*X1 + 486,958*X, + 0,458333*X12 - 1,1*X1*X; - 9,19792*X,? (3)

Do F-Ratio cia AA nho hon [Fuang =10,1] nén
s6 hang nay khdng cé y nghia théng ké. Khi do,

phuong trinh Y2 (3) ¢6 thé viét lai nhu sau:

Y, =5473,78 - 117,05*X1 + 486,958*X; - 1,1*¥X1*X; - 9,19792*X,2 (4)

T& phuong trinh cta Y2 (4) cho thay Xi tac
ddng dén Yatheo quy luat tuyén tinh. Nghia |3,
X1 tang Y1 tang. X, tdc dong 1én Y, theo quy luat
bac 2, dong bién tir -co dén diém cuc tri. Nghia
la X, tang Y2 tdng nhuwng chi dén diém cuc tri,
sau d6 néu X, ti€p tuc tang, Y, giam.

S dung phan mém STAGRAPHICS dé x{r ly
s6 liéu va tim gid tri hop ly cla yéu té cdng nghé
san xuat van dam ta co:

Thuc hién t6i wu hdéa phuong trinh Y, (4)
maximum, ta co:

X1=160; X;= 16,90 khi dé Y,= 11,07

Téi wu héa ham da muc tiéu cho cdc théng
sé cdng nghé san xudt van ddm ttr phé liéu xo
soi tau dira Y1 — minimize ; Y> — maximize:

Khi X1 = 160; X,= 16,83 thi gid tri tdi wu cla
muc tiéu chung la Y1 = 16,74 va Y= 11,07.

b) Xdc dinh théng sé hop Ii cho céng nghé sdn
Xudt vdn dém tir phé liéu xo soi tir mau dira

- DO trwong nd Y1:

Tir két qud x{r ly s6 liéu cha Bang 5, phan tich
phuwong sai cho cdc méi twong quan ta cé:
Phuwong trinh twong quan dang thuc cia md
hinh nhu sau:
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Y1 =-40,7567 + 0,795167*X1 - 1,83604*X; - 0,00295*X;2? + 0,0044375*X1*X; + 0,0328125*X,? (5)

Do F-Ratio cia AB nho hon [Foang =10,1]
nén s6 hang nay khdng cé y nghia théng ké.

Khi d6, phwong trinh Y1 (5) ¢6 thé viét lai nhu
sau:

Y1 =-40,7567 + 0,795167*X1 - 0,00295*X1? - 1,83604*X, + 0,0328125*X,2  (6)

T phuong trinh cla Y:1 (6) cho thdy X; tac
ddng dén Y1 theo quy luat bac 2, nghich bién -
oo dén diém cye tri. Nghia |3 X1 tdng Y1 gidam. X,
tadc déng 1én Y1 theo quy luat bac 2, dong bién
tlr -oo dén diém cuc tri. Nghia la Xz tang Y1 giam,
nhung chi dén diém cuec tri, sau dé6 néu X tiép
tuc tang, Y1 giam.

Thyc hién t6i wu héa ham muc muc tiéu

phuwong trinh Y1 (6) minimum, ta c6:

X1=160; X;=17,16 khidé Yi=12,89.

- M& dun dan hoi udn tinh Y

Tu két qua x{r ly s6 liéu cha Bang 5, phan tich
phuwong sai cho cdc méi twong quan ta cé:

Phuwong trinh twong quan dang thyc cia mo
hinh nhu sau:

Y, =10495,9 - 202,083*X1 + 650,771*X, + 0,841667*X12 - 2,70625*X1*X; - 6,95833*X,?  (7)

Do F-Ratio ctia AA, BB nho hon [Fpang =10,1]
nén 2 s6 hang nay khéng cé y nghia thong ké.

Khi d6, phuong trinh Y2 (7) c6 thé viét lai nhu
sau:

Y2 =10495,9 —202,083*X1 + 650,771*X, — 2,70625*X1*X> (8)

T phuong trinh cda Y2 (8) cho thay X; tac
dong dén Y theo quy luat tuyén tinh, nghich
bi€n, X1 tang Y2 giam. Xz tdc déng Ién Y2 theo
quy ludt bac nhat, dong bién. Nghia la X; tang
Y, gidm, tuong tac hdn hop X1 * Xz ¢é xu hwdng
lam giam Y,

S& dung phan mém STAGRAPHICS dé x{r ly
s6 liéu va tim gid tri hop ly cla yéu té cdng nghé
san xuat van dam ta co:

Thyc hién t6i wu hda ham muc muc tiéu
phuong trinh Y2 (8) maximum, ta cé:

X1=160; X;= 15,65 khi d6 Y,= 14,13

T6éi wu héa ham da muc tiéu cho cdc théng
s céng nghé san xudt van dédm tir phé liéu mau
dira Y1 — minimize ; Y2 — maximize:

Khi X1 = 160; X, = 16,79 thi gid tri tdi wu cla
muc tiéu chung la Y1 = 12,94 va Y,= 14,04.
¢) Xdc dinh théng sé hop Ii cho céng nghé san
xu@t vdn dém tir phé liéu xo soi tir thén dira:

- DO trwong nd VYi:

Tl két qud x{r ly s6 liéu cha Bang 5, phan tich
phwong sai cho cdc mdi twong quan ta cé:

Phuwong trinh twong quan dang thyc ctia mo
hinh nhu sau:

Y1=-29,9389 + 0,595167*X1 - 1,42604*X; - 0,00221667*X1% + 0,0034375*X1*Xz + 0,0255208*X,? (9)

Do F-Ratio clia AB nho hon [Feang =10,1] nén
s6 hang nay khéng cd y nghia thdng ké. Khi dé,

phuong trinh Y1 (9) dwoc viét lai nhu sau:

Y1 =-29,9389 + 0,595167*X1 - 1,42604*X; - 0,00221667*X12 + 0,0255208*X,% (10)
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T phuong trinh cta Y1 (10) cho thay X; téc
ddng dén Y1 theo quy luat bac 2, nghich bién -
oo dén diém cye tri. Nghia |3 X1 tdng Y1 gidam. X,
tadc déng 1én Y1 theo quy luat bac 2, ddng bién
tlr -oo dén diém cuc tri. Nhia 13 X, tang Y1 giam,
nhung chi dén diém cuec tri, sau dé6 néu X tiép
tuc tang, Y1 giam.

St dung phan mém STAGRAPHICS dé& x{r ly
s6 liéu va tim gid tri hop ly cla yéu té cdng nghé
san xuat van dam ta co:

Thuc hién téi wvu héa phuwong trinh Y1 (10)
minimum, ta co:

X1=160; X,=17,16 khi d6 Y1=10,23.

- Mé dun dan héi udn tinh Y;

Tu két qua x{r ly s6 liéu chia Bang 5, phan tich
phwong sai cho cdc méi twong quan ta cé:

Phuwong trinh twong quan dang thyc ctia mo
hinh nhu sau:

Y, = 17469,3 - 314,75*X1 + 842,604*X+
1,265*X15 - 3,46875*X1*X - 9,15625*X22 (11)

Do F-Ratio ciia AA nho hon [Fbang =10,1] nén
s& hang nay khéng cd y nghia théng ké. Khi dé,
phuong trinh Y2 (11) dwoc viét lai nhu sau:

Y2 =17469,3 - 314,75*X1 + 842,604*X; - 3,46875*X1*X2 - 9,15625*X22 (12)

T phuong trinh cta Y2 (12) cho thay X; téc
dong dén Y2 theo quy luat tuyén tinh, nghich
bi€n, X1 tang Y2 giam. Xz tdc déng Ién Y> theo
quy ludt bac 2, déng bién tir (- ) dén diém cuyc
tri. Nghta 1a X2 tang Y2 gidm, hon hop X1 * Xz lam
giam Yz

S dung phan mém STAGRAPHICS dé x{r ly
s6 liéu va tim gid tri hop ly cla yéu té cdng nghé
san xuat van dam ta co:

Thyc hién t6i wu héa ham muc muc tiéu
phuong trinh Y2 (12) maximum, ta cé:

X1=160; X>=15,71 khi do6 Y,= 17,52

T6i wu héa ham da muc tiéu cho cdc théng sé
céng nghé san xudt vdn ddm tir phé liéu xo soi
thdan cdy dira Y1 — minimize ; Y2 — maximize:

Khi X1=160; X, = 16,62 thi gia trj tdi wu cla
muc tiéu chungla Y1 =10, 31 va Y= 17,44.

Tl céc gid tri hop li cda théng s yéu té dau
vao va chi tiéu chat lvgng dau ra (gia tri t6i wu
héa) cla cdng nghé san xuat van dam tir phé
lieu xo sgi dura (tau dira, mau dira, than dura),
so sanh vé&i cac tiéu chudn TCVN 12445 va TCVN
12446 thi chi tiéu chat lvgng (PO trvong nd va
Do bén udn tinh) cha van ddm phé liéu xo soi
tlr cy dira déu dat chuan chat lvgng cda van

dam lam d6 néi that va diéu kién st dung kho
rdo (Do trwong nd < 25%; MOR = 11,0 MPa).
4. KET LUAN

Tau dira, mau dira, xo sgi tr v than dira trir
lwong I&n, téi tao hang ndm ¢ thé s&r dung lam
nguyén liéu san xuat van nhan tao & quy mé
cong nghiép.

Dic diém, ciu tao va thanh phan hdéa hoc
cla nhitng loai phé phu liéu trén ddm bao cho
san xuat san xuat van ddm thay gob cho gob rirng
tw nhién.

S&r dung xo sgi tlr tau dira lam nguyén liéu
san xuat van nhan tao theo thdng sé cdng nghé:
Nhiét do 160°C, thoi gian 16,31 phat thi van
dam dat duwoc d6 trwong nd 16,75%, md dun
dan hoéi uén tinh 11,07MPa

S dung mau dira lam nguyén liéu sdn xuat
van nhan tao theo théng s6 cdng nghé: Nhiét
dd 160°C, thoi gian 16,79 phut thi van dam dat
duoc d6 trwong nd 12,94%, md dun dan hoi
uén tinh 14,04 MPa.

St dung xo sgi tlir vo than dira lam nguyén
liéu sdn xuat van nhan tao theo théng sé céng
nghé: Nhiét dd 160°C, thoi gian 16,62 phut thi
van dam dat dugc d6 trwong né 10,31 %, md
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dun dan hoi udn tinh 17,44 MPa.
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