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TOI UU HOA CONG NGHE SAN XUAT TAM POLYURETAN
DANG XOP THAN THIEN VG1 MOI TRUONG
TREN DAY TRUYEN LIEN TUC

OPTIMIZING THE PRODUCTION TECHNOLOGY OF ECO-FRIENDLY FOAM POLYURETHANE PANELS
ON THE CONTINUOUS LINE
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TOM TAT

V6i tinh ndng uu viét cda tdm panel polyurethane (PU) nhu: Cach am, cach nhiét, chéng chdy, chiu tai cao, trong lugng nhe, thim m§ cao, dac biét st dung
phuong phép thi cong 13p ghép don gidn dé dang théo Iap, di chuyén nén tam panel PU méi hién nay la Iua chon hang dau cho céc cdng trinh xay dung. Trong nghién
clfu nay, cac tac gid nghién ctiu chat tao bt vt Iy thé hé mdi cyclopentane 6 tinh than thién véi mi truong va hoan toan khong gay pha hdy tang 6zon. Nghién ctiu
khao st va danh gia anh hudng cta ham lugng chat tao bot vét Iy cyclopentane dén trong lugng riéng né tu do, thi gian phan ing cla xdp cting polyurethane (R-
PUF) va cac gia tri thoi gian phan ting (cream time, gel time, tack-free time va rise time). Hinh thai va kich thudc té bao kin clia cdc mau R-PUF véi céc ham lugng
cyclopentane tang dan tir 0% dén 20% dugc quan sét bdi anh kinh hién vi quang hoc va biéu d6 phan bé kich thudc t€ bao kin dugc xdc dinh bang phan mém IT3.
Ngoai ra, tinh chét ca Iy d6 6n dinh kich thudc va d6 bén nén dugc phan tich d€ dénh gia chdt lugng cha vat liéu cach nhiét R-PUF nd trong khudn sir dung téc nhén tao
bot vat Iy cyclopentane. Cac tién trinh thuc nghiém theo phan tich thuc nghiém Taguchi trén déy truyén san xudt lién tuc nham dua ra cac thong s6 t6i uu cho qua trinh
san xudt tam panel PU trong cong nghiép. Cac két qua nghién c(fu dua ra gia tri tham khao tuyét vai cho cc nha san xuat nhdm nang cao hon nita nang suat va chat
lugng ctia tam panel PU.

Tir khoa: Polyurethane, Panel PU, cyclopentane, R-PUF.

ABSTRACT

With the preeminent features of polyurethane (PU) panels such as sound insulation, heat insulation, fireproof, high load capacity, lightweight, high aesthetics,
especially using simple and easy assembly construction and move, so new PU panel is now the first choice for construction projects. In this paper, the authors study the
new generation physical foaming agent cyclopentane that is environmentally friendly and completely does not destroy the ozone layer. Study investigating and
evaluating the effect of content of physical foam cyclopentane on free expansion density, reaction time of rigid polyurethane foam (R-PUF), and reaction time values
(cream time, gel time, tack-free time, and rise time). The morphology and size of the closed-cell of the R-PUF samples with cyclopentane concentrations increasing
from 0% to 20% are observed by the optical microscope image and the closed-cell size distribution chart is determined by IT3 software. In addition, the physical and
mechanical properties of dimensional stability and compressive strength were analyzed to evaluate the quality of the expanded R-PUF insulation in the mold using a
cyclopentane physical foaming agent. Experimental procedures according to Taguchi analysis on the continuous production line are aimed at giving optimal
parameters for the industrial PU panel manufacturing process. The research results provide an excellent reference value for manufacturers to further improve the
performance and quality of PU panels.

Keywords: Polyurethane, Panel PU, cyclopentane, R-PUF.
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1. GIGI THIEU nhau nhu son, chat dan héi, I6p phu 1dng, chat cach dién,
Polyurethane (PU) thudc nhém vt liéu polyme cé kha sqi dér]‘l hoi... cun,g véi céc d:‘fac tl’nﬂh vé do bép co I}'/ cao do
ning két hop vai nhiéu loai vat liéu cé cac tinh chat khac ~ d6 ching dugc tng dung réng réi trong y sinh, xay dung,
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tu déng hoa, dét may va trong mot sé linh vuc khac. Ngoai
ra, PU c6 thé téng hop tir nhiéu ngudn nguyén liéu khac
nhau do dé c6 dugc nhiéu dic tinh khac nhau va dugc
phan thanh nhiéu loai dua trén cac tinh chéat ctia né nhu
x0p cling, x6p mém, nhua nhiét déo, chat két dinh, 16p pha,
chat bit kin va chat dan héi [1].

Ngay nay, cac tdc dong adnh hudng téi moi truong va
bién d8i khi hadu dang tré thanh méi quan tdm hang dau
cta nhan loai. Do nhu cdu phat trién cla xa hoi, con ngudi
da phat thai vao khi quyén nhiing khi thai gay 6 nhiém nhu
SO,, NO,, CH, va cac chat thai doc hai khac thong qua
nhiing hoat ddng san xuat hang ngay. D& giam tac dong
dén moi trudng, phai ké dén cac chat tao bot vat ly sir dung
trong coéng nghiép nhu san xuat polyurethane, dac biét la
x0p cling polyurethane (R-PUF). Trong d6, R-PUF dugc xép
vao nhém vat liéu cach nhiét t6t va dugc st dung phé bién
hién nay, day thuéc nhom bién phap t6i uu trong tiét kiém
nguén nang lugng [2]. R-PUF c6 mat d6 lién két ngang cao
nén c6 dé clng cao, dd mém déo rat thap va khéng thé
phuc héi lai hoan toan sau khi bi nén [3]. Pac tinh quan
trong cta R-PUF la trong cau tric c6 ham lugng bot kin
(chtia cac khi c6 hé s6 dan nhiét thap) trén 90%. Do do, R-
PUF c6 do cach nhiét vugt troi so véi cac vat liéu cach nhiét
tuong tu khac [4].

Tuy nhién, méi quan tam I8n nhat trong céng nghiép san
xuat xép cach nhiét polyurethane (PU) Ia tim ra chét tao bot
vat ly than thién véi méi trudng ma van cho hiéu qua lam viéc
cao. Loai chat tao bot vat ly dau tién dugc st dung trong cong
nghiép san xuat R-PUF la cac hgp chat chlorofluorocacbons
(CFCs), dién hinh 13 trichlorofluoromethane (CFC11) duoc s
dung phé bién do khéi lugng phan tir thap, diém séi gan vdi
nhiét dé phong, khéng chay, it doc va dé dan nhiét thap [5].
Nhung CFC11 dugc xac dinh la nguyén nhan chinh gay nén sy
suy giam tang 6z6n vai chi sé suy gidm 6z6n (ozone depletion
potential, ODP) xap xi 1 va gay ra hiéu (ing nha kinh vai chi sé
lam noéng trai dat (global warming potential, GWP) lén dén
4600, cao gap hang nghin 1an so véi CO, [6]. Hop chat thay thé
cho CFC 11 dugc st dung sau dé la 1,1-dichloro-1-
fluoroethane (HCFC-141b) [71. Tuy nhién, véi cac chi sé ODP va
GWP lan lugt la 0,11 va 630, loai H-CFC nay cling gop phan vao
qua trinh suy giam tang 6z6n va tang hiéu ting nha kinh [8].
Yéu cau dat ra cho nganh cong nghiép san xuat PU la phai s
dung céc tac nhan tao bot thay thé hoan toan CFCs va than
thién vsi moi truong. Cyclopentane véi cac chi s6 ODP =0 va
GWP = 11 ¢6 thé thay thé duoc cac loai tac nhan tao bot CFCs,
bén canh dé véi khéi lugng riéng tuong déi thap,
cyclopentane hoan toan thich hgp lam tac nhan tao bot trong
qua trinh ché tao PU ciing cho san phidm c6 do x8p cao, tinh
cc ly 6n dinh va do bén nén cao [9, 10].

Trong nhiing nédm gan day, nhiéu nha khoa hoc trong
nudc da ti€n hanh nghién clru va tim cach Gng dung vé vat
liéu polyurethane x8p, tuy nhién két qua nghién cdu con
rat han ché, cac két qua nghién ciru mgai ding & quy mé
phong thi nghiém. Viéc trién khai nghién ctu trong séan
xudt nhiing loai vat liéu dac ching nay méi ding & giai
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doan san xuat thi nghiém, nén pham vi st dung ciing nhu
gia tri sdn pham chua dugc danh gia mot cach ding muec.
V6i muc dich nham dua ra cdng nghé ché tao vat liéu x6p
trén vat liéu polyurethane (PU) dé gia cong thanh vat liéu
hdu ich, than thién véi moi trudng, Ung dung trong cong
nghiép va doi s6ng cac tac gia di vao nghién clu thuc
nghiém theo phuong phéap Taguchi nham dua ra dugc bo
thong s6 t6i uu qua trinh san xuat tam Panel PU than thién
vGi moi trudng trén day chuyén lién tuc.

2. POLYURETHANE

Cac nghién ctdu trong nudc vé R-PUF mdi chi dung lai
bdi cac nghién ctiu trong quy mo thi nghiém, trong dé chu
yéu nghién cdu tao ra R-PUF véi cac hoa chat CFCs, HCFC.
Tuy nhién ngay nay cac héa chat CFCs, HCFC dang dan han
ché st dung do c6 tac déng tiéu cuc téi moi trudng [11].
Cac nghién ctiu gan day ch yéu tap trung vao nghién ciu
vé hinh thai tao x6p, anh hudng ctia mét sé thong s6 dén
qua trinh tao x8p PU va anh hudng cta chung dén mét sé
chi tiéu chat lugng [9]. Chua c6 cong trinh nao nghién ctu
anh huéng clia qua trinh tao x6p dén cac théng s6 chat
lugng cua vat liéu R-PUF trén day chuyén san xuat lién tuc
(ti trong, ti sudt hut &m, d6 bén kéo, d6 bén nén). Cac
nghién clu vé thiét k&, ché tao, anh hudng cla hé théng
cdng nghé t&i qua trinh san xudt tam PU trén hé thong may
thuc con thiéu va chua day du.

DPé& khic phuc van dé nay cac tac gid ti€n hanh theo
phuang phap phan tich thuc nghiém Taguchi nham dua ra
céac thong so t6i uu cho qua trinh san xuat tam panel PU lién
tuc nham tao ra ndng suat va chat luogng ctia tdm panel PU tU
dé dua ra muc tiéu t6i uu hda qua trinh san xuat tam PU.

Polyurethane la san phdm do polyisocyanat tac dung
vGi polyancol. Do két qua phan tng isocyanat tac dung véi
nudc tao ra amin. Nhung khi tac dung véi rugu thi tao ra
este aminocacboxylic goi la urethane.

R—-N=C=0 + R,OH — R—-NH-COOR;

Néu thay monoisocyanat va thay rugu mét nguyén ti
thanh rugu hai nguyén ti sé tao ra Polyurethane thang. Tri-
isocyanat va Triol tao ra sén phdm c6 cau tric khéng gian.

NO=G=N-R~N=G=0+HO-R ~OH —> [OO\H-R-NH-COOR,|

Nghién cdu bdi Buyer va cac cong su [16] da tao ra
Polyurethane mach thang thich hgp cho qua trinh kéo sgi.
Soi Polyurethan c6 tinh chat giébng polyamit, do c6 chia
nhom amit (-NH-CO-) c¢é kha nang tao lién két hidro nén luc
tac dung gilia cac phan t 16n. Nhung lai mém hon polyamit
do mach chinh clia polymer c6 chifa nguyén ta oxi.

Nguyén liéu chinh dé€ san xudt Polyurethane Ia
isocyanat va tri-isocyanat. Phuong phap co ban dua vao
phan Uing tdc dung cda isocyanat va tri-isocyanat véi fotgan
trong moéi trudng dung modi (toluen, o-clobenzen,
p-clobenzen) trong diéu kién nhiét d6 (0 - 150°C)

H,N —R—NH, +2COCl, - OCN—R—NCO +4HC|

Isocyanat va tri-isocyanat la chat c6 mui hac manh va doc.
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Cac hop chat chira nhém -OH dung dé san xuat: Glycol,
polyete mach thdng va nhanh.
Vat liéu Isocyanat dugc téng hgp dua trén cac hgp chat
hdu co:
CHy
NH,

+ HNO;

R,S0, +HNCO —> RNOC+K,S0,
H,N—R—NH,+ HCl— H,N—R—NH, HCl
H,N—R—NH, HCl+ COCl, — H,N—R—NCO + HCl

Két qua cac phan (ing tao ra san pham:
CH; CHj, CH;

NCO NCO OCN NCO

NCO

(2.4 TDI) (2.6 TDI)

Trong d6 c6 thé tach riéng 2,4 TDI va 2,6 TDI tuy nghién
trong san xuat cong nghiép thuong st dung hén hgp ton
tai cad 2,4 va 2,6 TDI véi ty 1é 80/20 hodc 65/35 isocyanat
dang mach th&ng va mach vong: HNDI, IPDI, MDI, NDI.

Trén thi truong cé khodng 450 loai chta nguyén tu
hidro linh d&ng. Vé nguyén tc: tat ca cac san pham chda tu
hai nguyén t& hidro linh dong déu dugc dung dé téng hop
Polyurethane.

Cac hop chat chira nhom OH, NH, hay COOH la nhiing
nhém théng dung nhat dé ché tao ra.

HO(CH, —0) H—>PEG
HO(C3Hg —0) H—> PPG
HO(C,4Hz —0) H—>PTG

Tuy nhién trong qua trinh bién tinh san pham con s
dung thém:
H
O H,C—C—CHj
\ N/
H,C——CH, 0
Polyol la hgp chat c6 khéi lugng phan ti nho, thuan tién
cho viéc téng hgp. Ngoai nhiing loai da chiic c6 khéi lugng
phan t& nhod, con si dung chd yéu hai loai: Polyeste polyol
va polyete polyol.

S dung cu tao & mach thdng hay vong polyete polyol
dugc st dung han ché hon véi san lugng gan 10%.
r-lzc\—/cH: + HO—CH,—CH,—OH ——» r-|(){—c|-|3—o7LnH

(0]
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Nhiing loai sdn phdm polyeste, polyete tuy thudc vao
muc dich s&r dung ma c6 khoi lugng phan ti M tir 200 dén
2000.

Khéi lugng phan ti thap thuong st dung déo hodc x6p
cung.

O=CN-R—N=C=0+HO—R, —OH—>O=C=N-R—-NHCOO-R, —CH

Hoat tinh phu thuéc vao nhém: N=C=0

Nhiing sdn phdm c6 khdéi lugng phan ti cao, st dung
ché tao ra elastome, son, cac san phdm bam cling va mém.

3. TINH TOAN TOC PO VA LUU LUONG VOI PHUN PU
TREN DAY CHUYEN SAN XUAT
3.1. Mach gém m nhanh chay song song bang nhau
Trong d6: P, la dp suat trong truc duc 16; d, dudng kinh
trong truc duc 16; p la ap suat tai vi tri phun z; d, dudng kinh
16 phun trén truc duc16; m1a s6 16, m = x. y 16, vGi x 1a s6 16
trén 1 hang; y la s6 hang 16; z la khoang cach phun. Khi
chuyén méi 16 1a 1 dién tr& khi &6 mé hinh mach dién gém
m dién tr& R, mac song song, R, la dién tr& dau vao, moi
quan hé gita p va P, R, R, dugc xac dinh nhu sau:

Pn
p R, +Ry td (M
R
Rig =~ (2)
p= RZ'Pn _ Pn (3)
(R1 +R2j.m 1+ mR,
m R2
1 1
R, =—:R, =— (4)
R R
2 279
Ri _ B _[4d) [z (5)
R, F d, 4
Pn Pn .
1
1d p
Ll Lol ]t ai b ]| i

Hinh 1. So d6 quy trinh phun tdm Panel PU lién tuc
Phuong trinh biéu dién mbi quan hé gilta 4p suét tai 16
phun P va ap suat nguon P,;:
P

—a ©6)
221+
#)

Trong dé: a= (4:2 J

1

p:
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C6 thé thdy ap suat phun P phu thudc vao ap suat
ngudn P, va d,, d, va khoang cach phun z va sé 16 phun m.
Tinh toan ti s6 truyén I6n nhat:
-0,65.aP,

imax = T (7)
0.4+/m __0.8+4m
a 2

Gigi han phunz: z, = "
a

So v6i trudng hop dau phun 116 phun 1 nhanh chay thi
truong hgp dau phun 1 16 phun m nhanh chay song song

6 ti s6 truyén giam ~/m 1an va pham vi lam viéc Vm lan.

Pl
\\ M
P
! K
P*
N
P,
—
o z* oz z

Hinh 2. Butng cong ddc tinh quan hé ap sudt P va khoang cach Z

Pudng dac tinh ctia chuyén d6i khi nén (hinh 2): Budng
cong dac tinh ¢4 diém udn tai K va doan xung quanh K
dugc coi la doan tuyén tinh. Ngudi ta chon K lam diém
tham khdo dé xac dinh doan lam viéc cla dau phun, khi
thiét ké chon diém k ndm & giira 16p vai dugc nhudém. Doan
MN la doan lam viéc ctia dau phun, doan trudc diém M ap
suat I6n nhung t6c d6 dong chay cao nén dé bam dinh cta
hoéa chat PU khong t6t, doan sau diém N c6 4p sudt thap
nén khéng nén st dung dé lam viéc. Tém lai doan phu hop
nhat dé phun la chiéu cao ndm trong khoang Z,- Z,.

Bang 1. Bang thong 5o co ban clia voi phun

S thitty | Chi tiéu lam viéc C6ng thiic Két qua tinh
Pﬂ
L p ), p=0797
Jm
2 i* -0,65P,.a L i*=-0,07
Jm
1
3 7 0,6—~/m 7 =141,39%
d
1
4 1, 04—+/m 1,=27,597
d
1
5 Z 0,8—+/m 1,=55,19
d
6 * 0,75P L *—=1148
p 1/, \/a pr=1,
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3.2. Luu lugng phun trén day chuyén san xuat

Trén dong chay cla khi nén véi ap suét P, c6 dinh, ta ¢
tiét dién do that F,, d6 that F, sé lam can tr&d dong khi chay
qua no. Gia thiét la khong khi nén dugc say kho, qua trinh
chay doan nhiét. Sau khi chay qua F,, ap suat giam xuéng P,,
luu lugng khi chdy qua F, l1a Q. Theo phuang trinh Becnuli ta
¢6 phuang trinh xac dinh luu lugng khi chdy qua F:

PRINT
k k
o ML L B R B
Rt k1P ) | P
Q= - (/ph) (8
=
N L khi 22 <p
oRt k1 K+l P

Trong dé: u: Hé s6 chay ké dén tinh chiu nén clia khéng
khi; g: Gia t6¢ trong trudng (g = 9,81m/s?; R: Hang s6 chat
khi; t: Nhiét d6 tuyét déi cia khong khi; P,, P,: Ap suat tuyét
d6i ctia dong khi nén trudc va sau can trg Fy; k: Chi s6 doan
nhiét cta khéng khi (k = 1,4); Piém tdi han cla su chay:
B =0,528.

Pé lam sach dat hiéu qud cao nhat thi 4p suat P va
khoang cach phun L s& nam trong mét khoang gia tri hop
ly nhat iing véi mai loai voi phun tuang ting. Néu L qua nho
may sé qua tai ap suat gay nguy hiém cho céng nhan va
may moc thiét bi. Nhung néu L qua I6n thi hiéu qua lam
sach gidam. Trong diéu kién lam viéc P = 7 - 8 (bar) thi xac
dinh dugc L =100 - 200 (mm).

I T
( /
\od S ——
/—"'-r"} ........ |
A | VA A
(ing Phus || Khibag cbf 11
- [rob-s\ o ]
f | .': al
I.' - ) '.. || -El
ittt - O S
\ /. HéaHm | NEl
| \/ BU g
) I
| ] I
Vit ligu phon__—— | AN b W0 | porul
S :'.

i Tim PU

Hinh 3. S¢ dd tinh luu lugng phun
4. THIET LAP THi NGHIEM

4.1. Thiét lap ti trong héa chat, hé théng bom héa chat,
lIam sach voi phun héa chat

Théng qua nhiing yéu cau cla thi nghiém ti d6 diéu
chinh (calib) ti trong va khéi lugng héa chat.

Sau khi can dinh lugng, tién hanh kiém tra hé théng
bom ap luc héa chat, ddm bao khi thi nghiém sé khéng bi
su ¢6. Tién hanh vé sinh dau van dan khi, cac mach dién,
binh khudy héa chat va do nhiét d6 cla hoa chat khi duoc
bom. Kiém tra va thay thé cac thung hoéa chat da hét bang
thung héa chat mai ddm bédo qua trinh thi nghiém dugc
thuc hién thuan tién nhét.
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Sau khi ki€ém tra hda chat va voi phun, diéu chinh nhiét
d6 cta ban ép sao cho théa man véi yéu cau cua thi
nghiém théng qua bang diéu khién nhiét do ban ép. Thay
thé nhiing khuén bi 16i va bién dang, diéu chinh khoang
cach gilia hai bé mat khuon ép.

4.2. Quy trinh thi nghiém
fl——

Budic 5. Dua ton vao khudn

Budc 6. Dinh vi ton vao khudn ép PU

Hinh 4. Quy trinh thuc nghiém trén dy chuyén san xudt lién tuc

Sau khi kiém tra va hiéu chinh nhiét d6, héa chat, khi
nén xong; bat dau khai dong toan bd hé théng lam viéc.
Cac budc thuc nghiém nhu sau:

Budc 1: Can séng. Theo yéu cau clia thi nghiém tén dugc
cat theo kich thuéc sau d6 dugc dua vao may can song diéu
chinh khuén va téc d6 can dé dat hiéu suat téi uu.

Budc 2: XU ly héa chat. Do nhiét d6 hoa chat va luu
lugng khi nén, diéu chinh buéng khudy héa chat dé hoa
chat luu théng 6n dinh, xt ly nhiing sy ¢6 vé khi vé hoa
chat trong qua trinh thi nghiém.

Budc 3: Diéu chinh hé théng phun hoéa chat va ban ép.
Hiéu chinh théng s6 clia hda chat (ti 1é thanh phan cac hoa
chat, nhiét do hda chat); théng sé clia ban ép thay luc
(nhiét do ban ép, luc ép...) sao cho chat lugng san pham
thi nghiém tot nhat.

Budc 4: Bua ton vao ban ép va tién hanh lam viéc. Ton
sau khi dugc can dua vao ban ép, héa chat phun véi luu
lugng thich hgp. Tién hanh hiéu chinh ban ép dam bao yéu
cau ky thuat.
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Budc 5: Lam sach. Sau khi ép, ton dugc lam sach nhiing
héa chat va ba via con xét lai, ddnh bdng phan PU dau tdm
tén va hai bén mép ton dé khilap ghép dé dang hon.

Budc 6: Dong goéi. Tén da dugc lam sach sé dugc chuyén
dén khau dong goi san pham.

Hinh 5. San phdm thi nghiém
5. KET QUA VA THAO LUAN

Két qua thuc nghiém céc nhan t6 anh hudng dén ty
trong nhu mo ta trén hinh 6. K&t qua khao sat cho thay anh
hudng cta nhiét d6 I6p ton va nhiét d6 budng chira dén ti
trong G 13 16n nhat, anh hudng cla van toc ép la nha nhat
dén ti trong G. Bang 2 cho thdy su két hop clia cdc muic yéu
t6 t6i da hoa ty trong (G) trén vung dugc thuc nghiém. Két
qua phan tich chi ra khu vuc ma téi uu hda sé dugc thuc
hién. Qua dé c6 thé dat gia tri cia mot hodc nhiéu yéu té
thanh mét hdng s6, bang cach dat gisi han thap va cao cho
gia tri dé.
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Hinh 6. Bi€u d6 cac nhan td téc dong dén ty trong G (kg/m’)

Website: https://jst-haui.vn



P-ISSN 1859-3585 | E-ISSN 2615-9619

SCIENCE - TECHNOLOGY

Bang 2. Gid tri toi uu hda ty trong G

Hé sd Min Max Téi uu Don vi
Van técép (V) 3,0 50 | 489209 | m/phit
Nhiét @9 I6p ton (T,) 50,0 75,0 50,0 °C
Nhiét d budng chita (T,)| 3,0 5,0 4,89209 °C

Ké&t qua thuc nghiém cac nhan té tac dong dén do bén
nén dugc moé ta nhu trén hinh 7 két qua khao sat cho thay
su anh hudng cla nhiét d6 Iop ton va nhiét dé buéng chia
dén dd bén nén la I16n nhat, anh hudng cda van téc ép la
nhd nhat. Két qua phan tich trén bang 3 cho thay van téc
ép 4,42511 (m/phut), nhiét d6 16p tén 62,1245°C, nhiét do
budng chiia 20°C cho d6 bén nén t6t nhat.

Mo ta trén hinh 8 két qua khao sat cho thay nhiét do I6p
tén, nhiét dd budng chia va van téc ép déu anh hudng I6n
dén doé bén kéo K. Két qua phan tich bai Statgraphics cho
thay két qua t6i uu cac théng sé cong nghé nhu mo ta trén
bang 4. K& qua phan tich cho thay van téc ép 3,64592
(m/phut), nhiét d6 I6p tén 50°C, nhiét dé budng chia 30°C
cho dé bé kéo 16n nhat.
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Hinh 7. Bi€u d6 cac nhéan td tac dong dén do bén nén va cac hé s6 anh hudng
Bang 3. Toi uu hda dd bén nén N (kPa)

Hé s6 Thap Cao Téiuvu | Donvi

Van técép (V) 30 50 442511 | m/phit
Nhiét dd 16p ton (T;) 50,0 75,0 62,1245 °C
Nhiét @ budng chia (T,) 20,0 30,0 20,0 °C
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Hinh 8. Bi€u d6 céc nhan t6 tac ddng dén do bén kéo va cac hé s6 ham hdi quy
Bang 4. Toi uu héa d6 bén kéo K (kPa)
Hé sé Thap Cao Téi uu Don vi
Van toc ép (V) 3,0 5,0 3,64592 m/ phat
Nhiét dd 16p ton (T;) 50,0 75,0 50,0 °C
Nhiét do budng chuia (T,) 20,0 30,0 30,0 °C
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Hinh 9. Biéu d6 cdc nhén t6 tac dong dén ham lugng bot ddc 1p va cac hé s6
ham hoi quy

Két qua thuc nghiém cac nhan t6 anh huéng téi ham
lugng bot doc lap dugc mé ta nhu trén hinh 9 cho thdy anh
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hudng cta nhiét do 16p toén la I6n nhat t6i ham lugng bot,
nhiét d6 buéng chia va van téc ép c6 sy anh hudng it hon.
Ké&t qua phan tich cho thay van toc ép 5 m/phut, nhiét d6
I6p ton 50°C, nhiét d6 buéng chiia 30°C cho ham lugng bot
doc lap cao nhat.

Bang 5. T6i uu héa ham lugng bot doc lap

Hé so Thap | Cao Tdi wu Don vi

Van tocép (V) 3,0 5,0 5,0 m/ pht
Nhiét d6 I6p ton (T;) 50,0 75,0 50,0 °(
Nhiét d budng chifa (T,) 20,0 30,0 30,0 °C

Két qua phan tich dugc biéu dién truc quan nhu mé t3
trén hinh 10, két qua cho thay van toc ép tang thi ty trong
giam, nhiét do 16p ton tang thi ty trong tang nhung dén
57°C thi ty trong sé gidam, bén canh dé nhiét dé budng
chua tang thi ty trong gidm nhung dén 28°C thi ty trong sé
tang lén.
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Hinh 10. Mi quan hé gilta cac thong so cong nghé t6i ti trong, do bén nén,
d0 bén kéo va ty sudt hit nudc
6. KET LUAN

Bai bdo nay trinh bay phuong phap xac dinh hoéa chat,
cach tinh luu lugng phun va cac théng s6 cong nghé trong
day chuyén san xuat tdm Panel PU lién tuc. Trong d6, cac
van dé vé dé bén cua I&p PU, dd tham hut am, nudc da
dugc t6i uu hoa va hoan thién hon trong d6 van dé vé héa
chat an toan dén méi trudng cling da dugc giai quyét. Dua
vao két qua da thuc nghiém theo phuong phap Taguchi,
nghién ctu da trinh bay dugc cac yéu t6 anh hudng dén
chat lugng va nang suat khi ché tao tam panel PU trén day
chuyén lién tuc. Cac tién trinh thuc nghiém cho ra cac tam
panel PU cé tinh thuong mai cao cung véi dé da dap ung
dugc yéu cau st dung thuc té. Cac két qua chinh khi phan
tich va téi uu hda cac yéu t6 tdc dong tdi cac chi tiéu chat
lugng dugc mo ta nhu sau:

e K&t qua khao sat cho thay anh huéng ctia nhiét dé I16p
tén va nhiét dé budng chia dén ti trong G la I6n nhat, anh
hudng cltia van téc ép la nhG nhat dén ti trong G. Théng s6
cho ty trong téi uu tuong Uing vai cac diéu kién cong nghé:
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van toc ép 4,89209 m/phut; nhiét d6 16p tén 50,0°C; nhiét
d6 budng chia 20,63°C.

e K&t qua phan tich cho thdy anh hudng anh huéng cla
nhiét do 16p tén va nhiét dd budng chira dén d6 bén nén la
I6n nhat, anh hudng cta van toc ép la nhé nhat. P6 bén
nén t6i uu tuong Ung vdi cac thdng sé cdng nghé: van téc
ép 4,42511 m/phat; nhiét do I16p ton 62,1245°C; nhiét do
budng chiia 20°C.

¢ K&t qua phan tich cho thdy anh hudng cla nhiét do
I6p ton la I6n nhat t6i ham lugng bot, nhiét d6 buéng chia
va van téc ép co su anh hudng it han. Két qua do bén nén
téi uu tuong Ung vai cac théng sé cong nghé: van toc ép
5m/phat; nhiét d6 16p tén 50°C; nhiét dd budng chiia 30°C.

Cac két qua thu dugc mang lai gia tri tham khao tuyét
vGi nham nang cao hon nifa nang suat va chat lugng cho
cac nha may san xudt tam panel PU.
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