Cong nghiép rirng

ANH HUONG CUA MOT SO THONG SO CONG NGHE PEN CHI PHI
NANG LUQNG RIENG CUA MAY TRON HAT GO NHU'A LEISTRITZ

Hoang Viét
1S. Truong Pai hoc Lam nghiép
TOM TAT

Nghién ctru cong nghé, ky thut san xuit vat liéu gb nhwa & nudce ta dang rit dwoc quan tim. Bai bao nay gisi
thiéu két qua nghién ciru xac dinh anh huong ciia mot sb thong s6 cong nghé ché d6 tron tao hat gd nhya dén
chi phi ning luong riéng trén thiét bi thong dung 1a may tron Leistritz. Két qua nghién ctru thuc nghiém da xac
dinh cac phuong trinh toan hoc biéu thj anh hudng cia ba thong s cong nghé co ban ctia ché d¢ tron 1a nhiét
d6 tron T, thoi gian tron ¢, toc do quay truc vit tron » t6i chi phi ning lugng riéng A,. Tir phan tich 1y thuyét va
tong hop két qua thuc nghiém da xac 1ap va dé xuét cac thong so ché do tron hop 1y tao hat gd nhya tir nguyén
liéu bot gS cao su va hat nhya Polypropylen 348 (PP348) trén may tron Leistritz: T = 169,80C; t=99ph;n=
50,3 v/ph. Khi d6 dam bao muc tiéu t6i giam chi phi ning lwong riéng va dap tung yéu cau cao vé do dong déu
cua san phém tron. Két qua nay cling cod thé ap dung vao thuc té cho cac thiét bi tron c6 tinh nang cong nghé
trong ddng voi may tron Leistritz, gop phan nang cao hiéu qua san xuét.

Tir khéa: Ché dp tron, g0 nhwa, ning lwong riéng, nhiét dj trén, thoi gian tron, thuwc nghiém.

I. PAT VAN PE

Nghién ctru tao vat liéu méi tir cac loai gb
rimg trong moc nhanh dd va dang rat duoc
quan tdm trén thé gidi, dac biét dbi véi Viét
Nam nudc ta hi¢n nay la huéng di phu hop, 1a
yéu cau 1én duoc dit ra tir thue té san xuét, tir
muc tiéu chién luge cia su nghi¢p Cong
nghi¢p hod, hién dai hoa dat nuge. O linh vuc
gd nhya viéc nghién ctru cong nghé, nghién
ctru x4c dinh céc ddc tinh vat liu, cac thong sb
ché do gia cong tao san pham chat lugng cao
c6 vai trd quyét dinh dén sy phat trién va hoan
thién cac qua trinh cong nghé tao vat li¢u g6
phuc hop; 1a co s¢ cho dinh huéng su dung
hi€u qua cao tai nguyén rung va tirng budc chu
dong ngudn nguyén liéu trong nude. Thuc té,
hién nay ¢ nudc ta nhitng nghién ctru vé téi uu
hoa qua trinh san xuat gb nhya con nhidu han
ché, cac co so san xuét van hanh thiét bi chu
yéu theo kinh nghiém, nén stc canh tranh ctua
san phdm va hiéu qua kinh té khong cao.

Giai quyét van dé trén 1a dung lugng 16n va
can dugc thuc hién tung ndi dung theo qui

hoach dong quéd trinh san xuat. Nghién ctu

duogc thuc hién & diéu kién san xuit cu thé
(cong nghé va thiét bi hién hitu) voi muc tiéu
xac dinh dugc tuwong quan dinh lugng anh
huong cua mot sd thong sd cong nghé thude
ché d6 tron hat gd nhya dén chi phi ning luong
riéng ctia may tron Leistritz, trén co s¢ d6 dé
xuat ché do tron hop 1y dam bao gop phan

nang cao hi¢u qua kinh té cho san xuat.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Noi dung, dbi twong va nguyén vit liéu
nghién ciru

Pé dat duoc muc dich dé ra, nhitng ndi
dung chinh dwoc nghién ctru thuc hién gom:
Téng hop co so 1y luan vé co ché tron vat lieu
11, phan tich cac yéu t6 anh hudng dén chi phi
nang luong riéng ciia may tron va do tron déu
cua vat li¢u; Nghién ctru thuc nghiém, xac lap
mdi tuong quan giira cac théng sd cong nghé
(nhiét d6 tron, thoi gian trdn, tde do quay truc
vit tron) dén chi phi ning luong riéng clia may
tron, tr co s& do xac dinh cac thong ) cong

nghé t6i wu dam bao téi giam chi phi ning
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luong riéng va dg tron déu cao cua vat ligu.

- Nguyén liéu: Bot gb tir g6 cao su c6 duong
kinh hat gb nhé (d < 0.5mm), d6 am 3 — 5%;
Hat nhya Polypropylen 348 (PP348); Chat trg
tuong hop Polypropylen ghép Anhydrid Maleic
(PP-g-AM).

- Thiét bj: May tron hat gb nhwa Leistritz
(CHLB Dric), thiét bi nay dang dugc st dung

nhiéu ¢ trong nudc.

- Cac thong sb diéu khién: Cac thong sb
diéu khién chinh 1a cac thong cong nghé co
ban cua qua trinh tron gé)m nhiét d0 tron T,

thoi gian tron ¢ va tde dd quay truc vit tron .

- Ham muc tiéu: Chi phi nang luong riéng
A, - thong sb dic trung cho chi tiéu kinh té - ky

thuat cua qua trinh tron.
2.2. Phuwong phap nghién ctru

- Phwong phdp ké thira: St dung co so 1y
thuyét cta qua trinh trdn vat li€u roi, nhiing két
qué nghién ctru vé vt liéu composite g - nhya
trén thé giéi va trong nudc phuc vu giai quyét

ndi dung thuc nghiém, nhan xét danh gia két qua.
- Phurong phap thuc nghiém:

+ Nghién ctru thuc nghiém don yéu té véi
muc ti€u xac dinh anh hudéng riéng cua tung
thong sd diéu khién dén ham muc tiéu, qua doé
xac dinh dugc khoang bién thién va khoang
nghién ctru thich hop cho mdi thong s6 1am co

s& cho thue nghiém da yéu t6.

+ Thyc nghiém da yéu té trong nghién ctru
lwa chon quy hoach thuc nghiém bang phuong
phap ké hoach hoa trung tdm hop thanh truc
giao voi cac yéu to day du. Xu 1y sé liéu thi

nghiém xé4c dinh cac twong quan toan hoc bang

phan mém Excel va chuong trinh xur 1y so li¢u

da yéu t6 trén may vi tinh.

- Dung cu do: Po cong suit tiéu thu dién
bang thiét bj ma hiéu Fluke san xuét tai M¥;
DPong ho bam gidy; Nhiét ké hién thi sd; Thiét
bi do téc d6 quay DT-2236 (Lutron) san xut

tai Pai Loan; Can trong lugng sai s6 +0,5 g.
- Xac dinh chi phi nang lwong riéng:

Chi phi ning lugng riéng 1a lugng cong suat
tiéu thu trén mot don vi trong lugng san phém
tron duoc trong mdt khoang thoi gian va dugc

tinh theo cong thurc:

4= (1)

q
Trong do, 4, - chi phi ning lugng riéng,
(Wh/kg); N - cong suat tron, (W); ¢ - luong san
pham tron duoc, (kg); ¢ - thoi gian tron, phiit.

I KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua thwc nghiém don yéu to

a. Anh hwong cua nhiét do tron T dén chi phi
nang luong riéng A,

Thi nghiém duoc tién hanh vdi trinh ty thay
ddi nhiét d6 budng tron & 5 mirc: 160, 165,
170, 175, 180 0C; thoi gian tron ¢ = 8 phut; )
vong quay truc vit n = 50 v/ph. Tir két qua thi
nghiém va xt 1y s liéu bang phan mém tng

dung nhan dugc két qua sau:
- M6 hinh hdi qui:
A =31371.812-334.227T + 0.9917% (2)

- 6 thi twong quan giita chi phi ning luong
riéng va nhiét do tron xay dung dugc nhu trén
hinh 1.
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Hinh 1. Do thi twong quan giita chi phi nang luwong riéng A,
va nhiét dp tron T

Thong qua sb liéu kiém tra, can cir vao
phuong trinh twong quan va dd thi biéu dién
mbi quan h¢ gitta nhiét do trén voi chi phi
ning luong riéng (hinh 1) cho thiy: Tuong
quan gitra nhié¢t do tron vdi chi phi nang lugng
riéng ca may tron theo quy luat phi tuyén. Chi
phi nang lugng riéng giam manh khi nhiét tron
T tang tir 160 — 170 °C, & khoang nhiét do tir
170 — 174 °C chi phi niang luong riéng giam
cham va tang khi nhié¢t d§ trdn tang 1én qua
175°C.

b. Anh heong cua thoi gian tron t dén chi phi

nang luwong riéng A,

Thi nghiém duoc tién hanh véi trinh tu thay
d6i nhiét d6 budng tron ¢ 5 mic: 4, 6, 8, 10, 12
ph; nhiét do tron giit & 170 °C; sb vong quay
truc vit n = 50 v/ph. Tir két qua thi nghiém va xir
1y s6 liéu bang phan mém tmg dung nhan duoc

két qua sau:
- M6 hinh hdi qui:
A, =-232.156+253.063t —4.274t> (3)

- D) thi trong quan giira chi phi nang luong
riéng va thoi gian tron xay dung dugc nhu trén
hinh 2.
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Hinh 2. Dé thi twong quan giita chi phi ning lwong riéng A,
va thoi gian tron t
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Tir két qua thuc nghiém cho thy chi phi
nang lugng riéng cia may tron tang ty I¢ voi
thoi gian tron va quy luat tuong quan trong

khoang nghién ctru 1a phi tuyén.

c. Anh hwéng ciia toc @é quay truc vit tron n
dén chi phi nang heong riéng A,

Thi nghiém duoc tién hanh véi trinh tu thay doi
tdc d6 quay truc vit tron & 5 mirc: 40, 45, 50, 55, 60
v/ph; nhiét d6 tron gitr & 170 °C; thoi gian tron 8
ph. Tur két qua thi nghiém va xt 1y sb liéu bang

phan mém tng dung nhéan duoc két qué sau:

- M6 hinh hdi qui:
A =1619.597 -22.102n+0.389n°  (4)

- P4 thi twong quan giita chi phi ning luong
riéng va toc do quay truc vit tron xdy dung
duoc nhu trén hinh 3.

Thong qua s6 liéu kiém tra, cin cir vao
phuong trinh twong quan va do thi biéu dién
mbi quan h¢ gitra nhiét do trén véi chi phi
ning luong riéng (hinh 3), cho thiy chi phi
nang lugng riéng cia may tron tang ty 1¢ véi
tbc d0 quay truc vit tron va quy ludt tuong
quan trong khoang nghién ctru 1a phi tuyén.
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Hinh 3. Do thi twong quan giiva chi phi ning lrong riéng A, va téc dé
quay truc vit tron n

Nhén xét chung: Cac théng sd cong nghé
co ban cua ché d6 tron 1a nhiét do tron, thoi
gian tron va van tde quay tryc vit tron c6 anh
huong 16n toé1 chi phi nang luong ri€ng cua
méy. Qua cac sd lidu thyc nghiém va dd thi
trén cac hinh 1, 2, 3, ta ¢6 thé nhan thfiy chi phi
nang luong riéng ty 1€ nghich véi nhiét do tron
trong khoang 7 ting tir 160 — 174 °C, khi nhiét
do tron tang qua tir 175 °C chi phi ning luong
riéng lai tang ty 1€ v6&i nhiét do trdn. Chi phi
ning lugng riéng ting ty 1& thuan voi chiéu
tang cta thoi gian tron va toc do quay tryc vit
trén, tuy nhién cac quy luat nay la phi tuyén.

Trong khoang nghién ctru ctia cac thong so6 ché

dd tron, chi phi nang lugng riéng cia may tron
la tr 700 — 2200 Wh/kg.

3.2. Két qua thwe nghiém da yéu t6

Két qua thuc nghiém don yéu td cho
thdy anh hudng cua ting thong sb: T, ¢ va
n vao ham muc tiéu A4, 1a phi tuyén, theo
d6 chung t6i khong tién hanh quy hoach thuc
nghiém bac nhat ma thuc hién ngay quy hoach
thuc nghiém bac hai theo phuong an trung tdm
hop thanh truc giao. Vung nghién ctru, muc thi
nghiém va gia tri mi hoa cua théng s6 dau vao
(thong sb diéu khién) duoc lwa chon cé tinh
dén yéu cau vé do dong déu cia san pham tron

nhu gidi thi¢u ¢ bang 1.
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Bang 1. Gid tri ma héa va thwc nghiém cua cdc thong so dau vao

Théng sb Ky higu  Pon vi Mure Khoang bién
-1 0 +1 thién
Nhiét d6 tron X, °c 160 170 180 10
Téc d6 truc vit X v/phat 40 50 60 10
Thoi gian tron X3 phut 4 8 12 4

Thi nghiém duogc tién hanh theo ma tran
trung tdm hop thanh tryc giao 3 thong sb. Su

dung phan mém qui hoach thuc nghiém ta tinh

dugc cac h¢ so va phuong trinh dang ma cua

ham chi phi nang lugng riéng:

A =112112.071-1275.347X, +3.804X? +591.501.X, + 0.681X,X, —32.712.X> —

—243.404X, —0.374X, X, +0.113X, X, +3.135X7 (5)

Sau khi thyc hién cac phép kiém tra tinh
ddng nhit cua phuong sai, kiém tra muc y
nghia cua cac hé s6 mé hinh toan, kiém tra tinh
twong thich ctia mo hinh, kiém tra kha ning
lam viéc ctia mé hinh cho thiy: phuong sai cia
thi nghiém 13 déng nhat, mo hinh (4) 1a twong

thich va la hiru ich trong st dung.

Chuyén phirong trinh hoi qui vé dang thuec.
Pé chuyén phuong trinh (4) vé dang thyc ta

thay céac gia tri X;; Xo; X3 bﬁng céc bién T; n;

t, theo cong thuc sau:

X» i io (6)

0] day: x; - gia tri thuc ctua bién Xi; Xjo - gla
tri thuc cua bién X; & muc “ 0 TN - ) gia
(khoang bién thién) cua bién X;. Sau khi tinh
toan nhan duoc phuong hdi qui dang thyc cua

ham chi phi nang lugng riéng:

A, =1229.830-92.1317 +0.0387° +90.727n +0.007nT —0.372n" +

+57.575t — 5.085¢T + 0.03tn + 196t (7

3.3. Pé xuit cac thong sb6 cong nghé ché do
tron hop ly

Ché d6 tron hop 1y 1a ché do véi cac thong
s6 T, n va t duoc xéac dinh tuong Ung dé ham
muc tiéu (7) dat cuc tiéu trong cac diéu kién:

- Do tron déu cua san pham dap tmg yéu
cau san xuat H = f{T,n,t) > 90 %;

- C4c diéu kién bién: 160 ’C < T<180"C;
40 v/iph < n <60 v/ph; 4 ph < t <12 ph;

- Khéi luong thé tich san pham dap Gng:
y=0,86—0,98 g/cm’.

Bai toan duoc giai theo phuong phap khao
sat cuc tri cia ham nhiéu bién. Két qua nhan

duoc chi phi ning luong riéng nhod nhit 4, =
1610,4 (Wh/kg) khi nhié¢t d§ trdén 7 = 169,8
(°C), thoi gian tron 7 = 9.9 (phit) va tde do truc
vit n =50,3(v/ph).

Két qua khao nghiém may theo cac thong sb
cong nghé ché d6 tron tim duoc cho théy sai s&
vé chi phi ning luong riéng so véi bai toan tim
cuc tri khong qué 5%. Nhu vay, bo thong s6
cong nghé ché d6 tron hat gd nhua trén may
Leistritz nhu da néu trén 1a hop ly.

IV. KET LUAN

- T nghién ctu co s& khoa hoc vé cong
nghé tao gd nhya, vé co ché tron vat li¢u roi da

phan tich va tong hop duoc cac thong sb cong
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nghé co ban cia ché d6 tron va su tac dong
tuong hd giita ching trong qua trinh tron tao
hat gd nhya 1a nhiét 6 tron 7, thoi gian tron ¢

va toc do quay truc vit may tron .

- Bang nghién ciru thyc nghiém di xay
dung dugc cac cong thirc thuc nghiém xéc
dinh anh huong cua cac thong s6 ché tron lua
chon nghién ctru dén chi tiéu dic trung quan
trong vé kinh té - ky thuat 1a chi phi ning
luong riéng cho thiét bi trén — cac cong thirc
(2), (3) va (4). Nhitng két qua nay la co so
quan trong phuc vu giai bai toan tdi vu hod xac
dinh céc thong sd t6i wu cho qua trinh tron dam

bdo nang cao hi¢u qua san xuat.

- ba xac lap va dé xuit dugc bo céc thong
s6 cong nghé ché do tron hop 1y tao hat gb
nhya tr nguyén li¢u bot g5 cao su va hat nhua
Polypropylen 348 (PP348) trén may tron
Leistritz, khi d6 dam bao muc tiéu toi giam chi

phi ning luong riéng va dap ung yéu cau cao
vé d6 dong déu cua san pham tron. Két qua
nay ciing c6 thé ap dung vao thuc t& cho cac
thiét bj tron c6 tinh ning cong nghé tuong

dong voi may tron Leistritz.
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THE INFLUENCE OF SOME TECHNOLOGICAL PARAMETERS
TO SPECIFIC ENERGY COST OF WOOD PLASTIC COMPOSITE
MIXER LEISTRITZ

Hoang Viet

SUMMARY

Technology research, engineering manufacturing wood plastic composite (WPC) materials in our country is
very interesting. This article introduces the research results of a study to determine the influence of some
technological parameters of mixing regime make WPC to specific energy cost on the common equipment are
mixer Leistritz. Empirical research results have identified the mathematical equations indicate the influence of
three basic technological parameters of mixing regime are mixing temperature 7, mixing time ¢, speed rotary
mixing screw n to specific energy cost 4,. From theoretical analysis and synthesis experimental results has
established and recommendations a set of parameters reasonable mixing regime make WPC from raw materials
rubber wood pulp and Polypropylen 348 (PP348) on mixer Leistritz: 7= 169,8°C; ¢ = 9.9 Min; n = 50.3 RPM.
While ensuring minimum target specific energy costs and meet the high demands on the homogeneity of the
product. This result may also be applied in reality for equipment, these re have technology features homologous
to mixer Leistritz, contribute to improving the production efficiency.

Keywords: Experimentanlize, mixing regime, mixing temperature, mixing time, specific energy, WPC.
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