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CHUONG 2
THIET BI PUN

1. Gidi thi¢u

Nhiém vu chinh cta thiét bj dun 13 tao nén 4p suat du 16n dé day vat liéu
qua khuon. Ap suit nay phu thudc: cdu trac hinh hoc cua khudn, tinh chét
dong chay cua vat lidu va téc do chay.

Plastics extrunder (thiét bi dun nhua): di chuyén, bom nhuya.

Plasticating extrunder (thiét bi dun gia cong): khong chi van chuyén nhua
ma con lam nhuyén hodc nong chay vat liéu nhya. Vat liéu dang hat ran duoc
cap vao thiét bj va dua nhya da nong chay dén khuon.

Thiét bi dun nhya noéng chay ma khong lam chay nhwa dugc goi 1a melt-fed
extrunder.

2. Céu triic may dun

Fig. 1. Parts of an extruder: A, screw; B, barrel; C, heater; D, thermocouple; E, feed
throat; F, hopper; G, thrust bearing; H, gear reducer; I, motor; J, deep-channel feed section;
K, tapered channel transition section; and L, shallow channel metering section (20).

A: tryc vit, B: thin may dun (xylanh), C: thiét bi gia nhiét, D: dau do nhiét
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E: hong cip liéu, F: Phéu cip liéu, G: giam ap luc day, H: giam toc bang
banh rang, I: motor, J:ving cap liéu, K: ving nén, L: ving day
3. Cac loai thiét bij dun
3.1. Loai don truc vit
Trong coéng nghiép chat déo, c6 3 loai may dun chinh: dun truc vit, dun

pittdng, va dun trong hay dia (it sir dung hon).

3.2. Loai hai truc vit:
Loai 2 truc, cung chiéu: Hai truc dit canh nhau, quay cung chiéu v&i nhau
(Co-rotating twin screw extrunder). Dung & téc d6 cao 200 — 500 vong/phut

(rpm). Céc loai thiét bi méi co thé dat téc d6 1000 - 1600 rpm.

Fig. 2. A co-rotating twin screw extruder.
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Fig. 3. Conical twin screw extruder

Loai hai truc nguoc chiéu (counter-rotating twin screw extrunder): tbc do
lam viéc phu thudc vao ung dung. St dung chi yéu dé phdi tron
(compounding), chay ¢ téc do 200-500 rpm. Loai toc d6 thap hay sir dung
hon, 10 — 40 rpm.

Loai ngugc chiéu ¢ dic tinh van chuyén tot hon so véi loai cing chiéu.
Mot dic tinh khac dé phan biét may dun 1a mic do an khép vao nhau (screws
intermeshing) cia canh tryuc vit .

Thong thuong, céc truc vit xen vao nhau. Hai truc vit khong xen ké nhau co
ru diém 1a khong co tiép xuc giira kim loai-kim loai. Ty s6 L/D dat dén 100:1
hay cao hon. L/D cua truc vit xen ké nhau thuong nho hon 60:1. Mot nhugc
diém cua loai hai truc khong an khép nhau 1a kha nang tron bi han ché.

May dun kiéu pittdng: nhd pitttong tao mot luc day vat lidu di qua khudn
(Fig.5). Loai nay c6 ving déy liéu tét, tao duoc ap suat cao. Nhuoc diém 1a
kha nang lam néng chay vat li¢u thép. Thiét bi c6 thé hoat dong lién tuc, tde
d6 day chuyén rat thap, tir 25-75 cm/h.

3.3. Cac thanh phan cta thiét bi dun
3.3.1. Truc vit

Hinh tru dai, c6 cac canh xoan xung quanh. Cac chtic ning cua truc vit -

van chuyén, gia nhiét, nong chay va tron vat li¢u nhya. Po 6n dinh cua qua

trinh lam viéc, chat lugng san pham phu thudc nhiéu vao truc vit.
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(h); Bé day cua canh vit (axial flight width); Budc vit (Pitch); Goc nghién cua

canh vit (Helix angle)
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Fig. 4. Counter-rotating serews: (a) fully intermeshing; (b) partially intermeshing; and
(e) nonintermeshing (tangential ).t
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Fig. 5. Schematic of a ram extruder.
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Fig. 6. A single flighted extruder screw.

3.3.2. Than cua may dun
Co dang hinh try. Bén trong duogc phu vat li€u clng, chéng mai mon. Trén
than mdy, c6 cac 16 thong khi dé thoat cac chét bay hoi c6 trong nhuya - goi 1a

qua trinh tach khi (devolatilization). Vi du nhu tach luong 4m trong nhya hat
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Fig. 7. A vented extruder barrel with a two-stage screw.
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3.3.3. Cdp liéu

B6 phan cép liéu duoc ndi vao than may dun. Hong cép liéu (feed throat)
¢6 hé théng nudc 1am mat tranh hién twong néng chay vat lidu, dinh vao thanh
thiét bi. Chiéu dai cua hong khoang 1,5 lan , rong khoang % dudng kinh cua
than may dun.

Mot sb may dun khong c6 hong cép liéu, liéu duoc dua truc tiép vao than
may dun. Uu diém: chi phi thap, it chi tiét, khong kho khan dé bo tri hong cap
li¢u v61 than may dun. Nhuoc diém: rat kho tao duoc cach nhiét gifta vung
nhiét d0 cao than may véi vung nhiét do thép hong cép liéu, rat khé 1am lanh

hong cap liéu.
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Fig. 8. Preferred geometry for feed opening in the feed throat.

Phéu nap liéu duoc thiét ké sao cho dam bao dong vat lidu chay 6n dinh.

Co céc thiét bj hd tro dé gitp qua trinh nap liéu 6n dinh.

Top view
Top view

| . Side view
Side view _
lsometric view lsometric view

Fig. 9. Good hopper design (left) and poor hopper design (right).
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Fig. 10. Example of crammer feeder.
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3.3.4. Gia nhiét va lam lanh

Céac thiét bi gia nhiét béng dién duogc dat doc theo than may dun. Cac may
dun thuong co it nhét 3 vung nhiét d¢ doc theo chiéu dai cua than may dun.
Cac may dun dai hon, c6 trén 8 ving nhiét d6. Mdi ving c6 hé thdng gia nhiét
va lam lanh riéng, c6 sensor do nhiét do. Nhiét d§ thuong do bén trong than
may. Khuon co thé c6 mot hay nhiéu vung nhiét do phu thudc vao do phirc
tap cua nd. Khuon thuong dugc gia nhiét, it khi phai lam lanh.

Than may dun phai lam lanh néu nhiét do cia nhya tang, tranh lam nhiét do
ctia thAn may dun ting qua gidi han cho phép. Piéu nay ciing xay ra tuong tu
khi dtn nhua c6 do nhét cao, tde dd dun 16n. Lam lanh c6 thé b'ﬁmg khong khi.

Quat gi6 dit & phia dudi may dun, mdi quat 1am lanh cho mdi ving.

Barrel heater

Hopper
\ \ Ba@vQW / Fead throat
T ——— 2T Tt .
2 A D W f

Fig. 11. Extruder with barrel heaters and blowers for cooling.

Khi can ldy di mot lugng nhiét 16n, c6 thé dung nude. May dun hoat dong
tot nhat khi truc vit cép da nang luong cho qué trinh, gia nhié¢t hoac lam lanh
cling sé it di. Do vy, v6i may dun truc vit don, 1am lanh bang khong khi 1a
du. Nudc 1am lanh qua nhanh sé& giy khé khan cho viéc khéng ché dung nhiét
do.

3.3.5. Pun nong va lam lanh truc vit
Truc vit duoc dun ndng hay lam lanh phia bén trong truc vit, chat 16ng trao

doi nhiét tuan hoan bén trong.
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Water in

Water out

Fig. 12. Circulating a heat transfer fluid through the screw.

3.3.6. Tam chdn (breaker plate)
Puoc dit ¢ cudi than may dun, 1a mot tadm kim loai day, dang dia, c6 10.
Muc dich chinh: d& cac luéi loc, ngan can chuyén dong xody cua nhua
nong chay khi ra khoi truc vit. TAm chan hudng nhya chay theo mot dudng
thang vao khudng. C6 thé két hop bd phan khudy dao vao tim chan nay. TAm
chan khudy ddo nay co nhiéu rdnh nho dan, s& chia nho dong chay, kéo dai

dong chay.Thiét bi ndy s& cai thién khudy dao phan bd va phan tan.

Fig. 13. Example of a mixing breaker plate.

Luéi loc nhién vu: giit lai cac tap chat. Thong thuong, nhiéu tdm loc dugc
két lai voi nhau, bat dau 13 tim lué6i tho, tiép dén 13 cac tim lué6i co kich thude
nho dan, réi mot tim ludi tho, ap sat vao tdm chin. Tam lué6i tho sau cung chi
lam nhiém vy d& tdm ludi tinh. Sép xép cac ludi loc tao nén hop loc (screen
pack)

3.3.7. Hop loc (screen pack)

Bai gidng Thiét bi CN polymer TS. Lé Minh Duc



10
Ngoai chirc ning loc cac tap chat, hop loc con lam ting khudy tron trong
may dun. Hop loc thuong gém: ludi loc 20 mesh, tiép dén 1a 40, 60, 80, luéi
20 mesh dugc ap sat vao tim chan. (mesh: sb diy kim loai dan luéi trén 1
inch - 25mm, mesh cang cao, 16 ludi cang nho).

400 —
200 —

200 —

Micron rating

100 —

| | | | |
100 200 300 400 500

Mesh value

Fig. 14. The micron rating vs the mesh value for wire mesh screens.

Micron rate: kich thudc hat co thé di qua luoi loc.

So sanh cac vat liéu lam ludi loc

Wire mesh Wire mesh  Sintered metal Random metal
square weave  Dutch twill powder fibers
Gel capture Poor Fair Good Very good
Contaminant capacity Fair Good Fair Very good
Permeability Very good Poor Fair Good
Price Low Fair High High

3.3.8. Pdu tao hinh (The Extrunsion Die)

PAiu tao hinh dit ¢ dau ra cua may dun. Tao ra san phém v6i hinh dang
mong mudn. Pau tao hinh dang vanh khuyén (annular die) dung tao ng, boc
day dién. Pau tao hinh c6 khe (slit die) dung tao mang mong, tam. Pau dun
circular die dung dé tao san phém dang so1, que. Pau tao hinh profile dé tao
cac san phém co cac hinh dang khac. Pau tao hinh dugc dinh danh theo loai

san pham nén ta c6 thé goi: dau tao hinh tam, mang mong . . .
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Inlet channel Manifold

Land region

Fig. 16. The three main elements of an extrusion die.

Kénh dan vao cta dau tao hinh duogc thiét ké phu hop voi dau ra cua may
dun. C6 3 thanh phan chinh cia may dun: kénh dan vao (inlet chanel), mat da
dién (manifold) va ving phang (land region). Kénh din vao dugc thiét ké sao
cho van tdc dong cit ngang ctia nhya néng chay 1a khong doi trong sudt qua

trinh di chuyén.
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Die

T \ | Mandrel/pin

Breaker plate recess Torpedo Retaining ring

Fig. 17. Example of in-line tubing or pipe die.
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Trén hinh Fig.17, khi nhya vao dau tao hinh, chay quanh torpedo. Qua cic
dau vong kiéng (spider legs), nhwa chay thanh dong déu din. Chay vé dinh
chop, san phém dang 6ng duoc tao ra.

Vi ¢6 rat nhiéu bién anh huong dén kich thuéc va hinh dang ctia nhya dun
nén rat khé du doan chinh xac kich thude va hinh dang ctia nhya khi ra khéi
dau tao hinh. Chinh vi diéu nay, sé rat kho khan khi tinh toan kénh dong nhya
chay trong dau tao hinh dé c6 dugc san pham mong mudn. Thudng thiét ké
dau tao hinh chu yéu dva vao kinh nghiém!!

Trén Fig.18, 1a mot dang dién hinh cta dau tao hinh ctia may dun dong thoi
(coextrunsion die) hay sir dung trong cong nghiép. Pau tao hinh nay c6 thé
tao ra san pham co6 nhiéu 16p trong mot cong doan. C6 hai hé chinh: hé cap
(feed block system) va hé nhiéu 16 (multimanifold system). Trong hé cap, céc

dong nhira khac nhau dugc két hop va di vao dau tao hinh ciia may dun don.

=
\ . \ Feed port section
\\ /f/ Programming section

Transition section

|
o | /

Fig. 18. Example of a feed block system.
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Fig. 25. Example of a multimanifold sheet die.

Loai nhiéu 13, cac dong nhwa nong chay khac nhau di vao dau tao hinh
riéng biét, mdi dong nhya c6 mot 16 vao riéng. Cac dong nhua s& két hop voi
nhau & gan dau ra dé tao nén san pham c6 nhiéu 16p.

3.3.9. Dong co

Pong co dién dung dé kéo quay truc vit. Téc dd quay cta dong co 1800
rpm. Téc d6 quay cua truc vit thudng 100 rpm. Do vAy can ¢ bd phan giam
tdc. Khi gin truc tiép dong co va hop sd - truyén dong tryuc tiép (direct drive).
Néu truyén dong qua diy dai (cu-roa) giita dong co va hop giam tdc - truyén
dong gian tiép (indirect drive).

bong co DC dugc st dung trong nhitng nam 90, bay gio thuong st dung
dong co AC.

Screw Speed Variation at Different Screw Speeds

Screw speed, Screw speed Screw speed

rpm variation, rpm variation, %
100 1 1
10 1 10

Bai gidng Thiét bi CN polymer TS. Lé Minh Duc



14

ol

[]
olll NN

- S—————

Fig. 19. Example of extruder with direct drive.

Fig. 20. Example of an extruder with indirect drive.

Can phai st dung bo giam tdc, vi tbe dd ctia motor 16n hon nhiéu so véi tdc
d6 cua truc vit. Thuong ty 16 nay 1a 15:1 dén 20:1; ¢ thé thip nhat 5:1 va cao
nhét 1a 40:1.

Pé tao ra d6 6n dinh ctia san pham, bom béng ring (gear pump) dugc gin
thém vao may dun, dit gitta may dun va du tao hinh. Vat liéu di vao ving
khong gian giira hai banh rang va di chuyén 1én phia trude. Khi hai banh ring
bat dau an khop vao nhau, nhua noéng chay bi day ra khoi banh rang va di ra

khoi bom.
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Nhya trong banh rang dugc bom banh rang déy, tao ra do 6n dinh & dau ra
tdt hon 1a khong c6 bom banh rang. Mgt thuan loi khéc 1a tao ra mot ap luc
hiéu qua cho may dun. Bom banh rang dugc stir dung trong truong hop: 1) dun
v6i d6 chinh xac cao, yéu cau do 6n dinh & du ra nho hon 1%, ii) khi may
dun khong tao ra du ap luc, vi du trong may dun c6 thoat khi can hoat dong &

ap suat cao.

Figure 3.11 A gear pump used in a typical extrusion system.

Tuy nhién, khi str dung bom banh rang can chd y i) khi trong nhya c6 cac
hat don c6 tinh mai mon cao, banh rang s€ bi mai mon, lam giam d¢ chinh xac
ctia bom. ii) nhya néng chay sé hoat dong nhu 1a chat bdi tron. Néu nhya luu

lai trong bom 14au (15 phut hay 1au hon), véi nhiét do cao, nhya s€ phan huy.
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4. Mot vai day chuyén san xuat co sir dung may dun

4.1. Day chuyén tao 6ng

X

Extruder
Gear Lasear
pump gauge
\\T—='T Water trough Puller Cutter
Air _,B | | e
/-' | [ | [
Crosshead

Ultrasonic Transducer
transducer fixtura

Tubing/pipe

Fig. 22. Ultrasonic wall thickness gauge.

4.2. Day chuyén tao mang hay tdm phang

Three roll stack

Winder

Heducev Barrel

Feed throat
Motor

Fig. 23. Components of a sheet or flat film extrusion line.

Bai gidng Thiét bi CN polymer TS. Lé Minh Duc



17
4.3. Day chuyén tao mang bang cach dic (cast film)

Hopper Stripping roll
Film die f“

S

Surface ,
%‘ ,ff treatment 7% B
fa I' PPy
A §7T

Winder

/

7 /

Air Chill Edge trim Thickness
knite roll  slitter scanning system

Fig. 24. Components of a cast film extrusion line

4.4. Phu nhua Ién cac vat liéu khac

Polymer melt

Pressure roll

Pay-off

Fig. 26. Schematic of extrusion coating operation.

N

Uncoated substrate
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4.5. Tao l6p

Pay-off ‘\

Upper
| nip roll
M Web 1
| Die )} .
! ) /'I
Web 2 + h%wrzil
|

Pay-off ‘/
i

Fig. 27. Schematic of extrusion lamination.

4.6. Thoi mang

Nip rolls | Layflat

s

Collapsing ™~ Idler roll

frame

Bubble N

e

| \[ / Winder

| Roll of film

Idler roll 7

Fig. 28. Schematic of blown film line.
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4.7. Tron bang may dun

Main polymer Feed port
feed port for filler

\/

Vent port

f

Die Pelletizer

Collection bin

Twin screw extruder

C |
Fig. 29. Typical extrusion compounding line.

Main polymer Feed port Three roll stack

feed port for filler

Ventport Gear Cooling section Nip rolls

Winder
|
Fig. 30. Extrusion compounding line with in-line shaping.
4.8. Day chuyén dun profile
Feeding
Dryer
Hopper Measurement
Die -
=
[l=i] . - i =
Extruder Calibrator Cooling ‘:—_,'_" ) Cutter
Gear pump Haul-off

Fig. 31. Components of a profile extrusion line.
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5. Cac cong doan ciia thiét bj dun

Cac chtric ning cua may dun: van chuyén chat ran, néng chiy hodc lam
nhuyén déo, tron, van chuyén vat liéu dang ndng chay, tach khi, dinh hinh san
pham. Cac chirc nang ndy c¢6 quan hé qua lai 13n nhau.

Churc ning cuia mdi ving trong may dun phu thudc hinh dang may dun, dic
tinh cua nhua, diéu kién hoat dong ctia may. Ranh gidi cua cac phén trén truc
vit 1a ¢ dinh nhung ranh gidi ctia cac ving chirc ning c6 thé thay do6i theo
tinh chat cta nhua va diéu kién hoat dong cua may dun.

5.1. Van chuyén vat liéu rin

Vit liéu s& di chuyén trong phéu cip liéu va doc theo phuong ban kinh cia
truc vit. Trong phéu cép liéu, vat li€u di chuyén do tac dung cua trong luc
(gravity induced conveying). Doc theo truc vit, luc ma sat tdc dong 1én nhya,
cach nay duoc goi 1a van chuyén do luc kéo (drag induced conveying). Trong
ving van chuyén vat liéu ran, ving néng chay, ving van chuyén vat liéu nong
chay, vat liéu van chuyén duogc cling theo co ché nay.

5.1.1. Co ché trong luc

Dong chay khé phtic tap trong ving nay. Khi vat liéu gébm hat c6 kich
thudce 16n, nho, hat nhé tach khoéi cac hat 16n, tao nén dong chay khong on
dinh trong phéu. Piéu nay gy ra d6 bat 6n dinh & dau ra cia may dun.

Véi cac vat liéu kho thao tac: phan bd kich thudce hat trong mdt vung rong,
mat d6 khéi thdp, may dun can phai cai tién dé hoat dong c6 hiéu qua - dudng
kinh ving cip liéu 16n hon & ving xép dit (metering section, ving day); hoic
dung phéu cép liu ¢ vit tai. Trong mot sb trudng hop co6 thé dung ving cap
c6 ranh xodn. Cac tinh chat khéi quan trong: mat do khodi, do nén, hé sb ma
sat trong, h¢ s6 ma sat ngoai, kich thudc va phan bd kich thude, hinh dang va
phan bd hinh dang hat.

Mat d6 khoi 1a khéi luong riéng cta vat lidu, ké ca thé tich khoang tréng

gitta cac hat (khoi luong/thé tich). Mat do khéi cua vat liéu sau khi tao hat
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thuong bang 60% mat d6 thong thuong. Néu vt liéu c6 mat do khdi nho hon
30% mat do thuc, viéc van chuyén s€ gap rac rbi, can phai thay thiét bi. Vat
lidu c6 d6 nén cao sé& kho thao tac, dé gip tré ngai trong phéu cép liéu.

Hé sb ma sat trong 1a ma sat gitra cdc hat nhya voi nhau. Hé s6 ma sat
ngoai 1a ma sat giira cac hat nhya va cac bé mit khac nhu bé mat xy lanh méy
dun. Viéc van chuyén hi€u qua khi ca ma sat trong va ngoai déu nho. Pé van
chuyén doc may dun hiéu qua, ma sat thanh mday dun phai cao, ma sat truc vit
nho.

Thiét ké phéu cép liéu anh huong 16n dén dong chay trong phéu. Nén tranh
viéc dong lai vat liéu trong phéu. Phéu co tiét dién hinh tron tt hon tiét dién

vuong hodc chir nhat.

\ / ISOMETRIC
VIEW

~<—Circular cross section—- T
| |

Il"l:l'll l". II|I
"I'ul I'|I |
\“.I"- \
H\\ |". |

I
| (. |'I|l
I

Oval cross section

f )
[ <«——— Circular outlet >

SECTION A_A SECTION B_B

Fig. 32. The diamondback feed hopper (U.S. Pat. 4958741).
Pé dam bao dong chay trong phéu 6n dinh, c6 thé: i)khudy ddo nhe vat
liéu, tach vat liéu ra khoi thanh phéu, c6 hiéu qua véi cac vat liéu co do bam
dinh cao, ii) tao rung dong dé tranh tic phéu, phé lién két cau (bridge) giira

cac vat li¢u, ii1) dung vit xoan trong phéu (crammer feeder) dé cap liéu.
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D0 mo cua hong cép liéu cling anh hudng dén su van chuyén cua vat liéu
trong may dun. Véi loai vat liéu co do chay khoi thap, can mé rong hong tiép
liéu theo chiéu cua di chuyén cua canh truc vit.
5.1.2. Van chuyén do luc kéo
Do luc ma sat nhua s€ van chuyén doc theo chiéu dai cta truc vit. Khi truc
vit quay, luc ma sat gitta nhya va truc vit déy vat li¢u Ién phia trudc. Luc ma

sat nao lam cho vat liéu van chuyén 1én phia trudc va lyc nao gitr vat li¢u lai.

Friction on the screw results in rotation with the screw

WWW\ ’ VLSS S A

Friction on the barrel results in forward motion

Fig. 33. Driving force and retarding force in conveying along the extruder screw.

Khi vat liéu chuyén 1én phia trudc do truc vit quay, dudng nhu luc ma sat
gilta nhya va truc vit [am cho vat liéu tién 1én phia trudec.

Nghe c6 vé hop 1y, nhung thuc ra khong hoan toan dién ra nhu vay. Luc
ma sat tai thanh may dun d3 day vat liéu tién 1én phia trudc. Néu thanh mdy
dun khong c6 ma sat, vat li¢u s€ roi vao cac ranh cua truc vit va chi co chuyén
dong tron. Thuc vay, ma sat trén thanh may dun la diéu kién can dé van
chuyén vat liéu 1én phia trudc. Khong c¢6 ma sat s& khong co van chuyén.
5.1.3. Cdp nghéo vdt liéu (starve feeding)

Vat liéu ro1 truc tiép vao truc vit, khong luu lai & phéu cép. Vit liéu phu
mot 10p trén ranh vit chi bang vai 1an duong kinh truc. Khi rinh truc vit
khong day hoan toan, ap sudt trén vat liéu nhua s& khong ting, it nhiét sinh ra

do ma sat va khuay trdn.
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Céch cip liéu nay s& giam chiéu dai hiéu qua ctia may dun, c6 loi néu may
dun dai hon chiéu dai can thiét trong qua trinh gia cong. Tuy nhién, khi chiéu
dai t61 han, cach cé'lp li¢u nay s€ dan dén hoat dong kém hi¢u qua.

Véi may dun hai tryc vit toc do cao, cach cép liéu nay kha pho bién. Vai
may dun don truc thi it ph6 bién hon. Kiéu cap liéu nay con giam tai cho dong
co cua may dun, gidm nhi¢t d tao ra khi nhya néng chay, co thé bo sung
nhiéu thanh phan phdi tron chi can mot cong cép liéu.

Trong cong doan tron, phdi tron cap nghéo vat liéu hay duoc str dung vi c6
thé loai bo dugc su von cuc cua chét don.

5.1.4. Cdp liéu c6 rdnh xodn

bong luc dé van chuyén vat liéu 13 luc ma sat cia bé mit thanh trong cua
may dun. Luc ma sat co thé bi anh huéng boi nhiét d6 thanh xy lanh. Tuy
nhién anh huéng nay khong 16n. Mot phuong phap dé ting ma sat thanh
xylanh 13 gia cong cac ranh & bé mit trong. Viéc nay sé anh huong kha 16n
dén dic tinh cdp liéu ciia may dun. Ranh thuong chay doc theo than may,
chiéu dai khoang vai 1an duong kinh. Phia ngoai cac phan c6 ranh, thuong

duoc lam lanh dé tranh nhua nong chay tai cac vi tri nay.

Section B-B - A

)/ —

DO
% =
®® 6O @

Fig. 34. Grooved feed section with adjustable groove depth.
Trén hinh Fig.34, cic ranh ¢ phan cap li¢u cia may dun co6 thé diéu chinh
dugc. Cé thé thay doi cach van chuyén vat liéu phu hop véi dac tinh cia nhya

va cdu trac may dun. C6 thé diéu chinh trong luc may dang van hanh.
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Nhu vay, co thé dit c6 dinh do sau cua rinh dé c¢6 dugc dao dong ap luc la
nho nhat tai dau ra ctia may dun.

Mot vai wu diém: 1)nang suat it phu thudc vao ap luc ra nén do 6n dinh cua
qua trinh dun dugc cai thién 2) ning suit cao hon 3) c6 thé dun loai nhua c6

khéi luong phan tir cao

Grooved feed extruder

/

Smooth bore extruder

Output ——

Pressure ——
Fig. 35. Output vs discharge pressure for grooved feed vs smooth bore extruder.

Nhuoc diém: 1)Phai 1am lanh phan c6 ranh dé tranh hién tugng néng chay
nhua trong ranh. Piéu ndy 1am giam hiéu suit ning luong va may dun hoat
dong phirc tap, 2) Xuat hién tng luc (stress) cao trong ranh, gdy mai mon.
Can quan tam dén viéc lua chon vt liéu, 3) Ap suét trong ranh 16n, 70 — 140
Mpa. Thanh may dun phai chiu duoc 4p suat 1on. 4)May dun loai nay duogc
thiét ké dic biét. Néu thiét ké binh thuong s& gip khé khian nhu qua nhiét cua
nhua, 16p kim loai chéng mai mon 5) Tai trong 16n cho dong co, luc x0an cho
truc vit 16n.

Pé ting hiéu qua van chuyén, ngoai ting ma sat cia thanh may dun, con co
thé gidm ma sat trén truc vit. Thuc hi¢n bé'mg cach: thiét ké truc vit thich hop,

nhiét dd truc vit, vat liéu lam truc vit.
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Good design Poor design
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Slngle flighted screw Double flighted screw
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Large flight flank radius Small flight flank radius
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Large helix angle (pitch) Small helix angle (pitch)

Fig. 36. Measures to reduce screw friction by screw design.

Giam ma sat truc vit c6 thé thyuc hién bang viéc dot nong bén trong truc vit
(dung dau dé trao d6i nhiét). Mot cach khac, dat bd phan gia nhiét bén trong
truc vit. Xu ly hodc phu moét 16p kim loai khac 1én bé mat truc vit co thé giam
ma sat bé mat.

5.2. Nong chay

Nong chay trong may dun xay ra khi nhya dat dén nhiét 0 nong chay. Co
hai dang nong chay xdy ra trong may dun
5.2.1. Néng chay tiép gidp(contiguous solid melting CSM)

Céac hat ran bi nén chat, quay doc theo chiéu dai cua kénh truc vit. Mot 16p
nhya néng chiay mong hinh thanh gitta cic hat ran va than mdy dun. Nong
chay thuong xay ra giira bé mit tiép xtic pha gitta hat rin va mang nhwa ndng

chay.
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Fig. 37. Contiguous solids melting in single screw extruders.

Nhua tiép tuc noéng chay duoc thu vao trong mang nhya, nhung bi day ra,
ép vao canh truc vit dang hoat dong. Kiéu nay thuong thiy véi may dun don
truc vit.

5.2.2. Nong chay phan tan (dispersed solid melting DSM)

Céc hat ran phan tan trong mot moi trudng ndng chay. Chung giam kich
thudc cho dén khi chay hoan toan. Kiéu nong chay nay thuong thiy trong
may dun hai truc vit, may dun don truc phéi tron. Theo chiéu dai cua truc,
néng chay xay ra & diém 1 — 2D. Trong may dun don truc chiéu dai nay 1a 10-

15D
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Fig. 38. Dispersed solids melting in single screw extruders.
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Pay 1a diém khac biét quan trong ctua may dun don truc va hai tryc vit.
Trong may dun don truc vit, ving vin chuyén va ndng chay cua vat liéu
khoang 15-20D. Piéu nay c6 nghia trong may dun 25L/D, khong nhiéu
khoang trong cho viéc van chuyén nong chay, tron va tach khi. Néu tach khi,
chiéu dai ctia may dun phai 30-35D. Trong may dun hai truc vit, ving vén
chuyén va néng chay vat liéu chi c6 thé rong dén 5-6D. Néu may dun hai tryc
vit dai 30D, c6 nghia van con khong gian cho trdn, tach khi, phan tng hod
hoc. Do d6 may dun hai tryc st dung linh hoat hon may dun don truc.

Ly thuyét CSM do Tadmor phét trién nhitng nim 60. Ching ta c6 thé xac
dinh sy anh huong cua tinh chit nhua, diéu kién gia cong, cAu trac cla tryc vit
dén nong chay cua nhua.

C6 hai ngudn nhiét cho néng chay. Ngudn nhiét tir bén ngoai than, qua
mang nhwa néng chay roi dén 16p vat lidu. Mot ngudn khac 13 nhiét nhot
(viscous heating) trong mang nhya néng chay. Lugng nhi¢t nhét nay xac dinh
bang do nhdt cua vat lidu va tde d6 truot trén mang noéng chay.

Co ché néng chay nay duoc goi 13 di chuyén nong chdy do kéo (drag
induced melt removal). Vat liéu nong chdy khi tao ra thém vao mang nong
chay bi kéo ra khoi vung ndng chay do truc vit quay. Do vay, mang ndong chay
con lai rit mong, giéi han duy tri tbc d6 nong chay cao. Néu cac chét vira bi
noéng chay khong duoc day ra, chiéu day mang nong chay sé& ting dan, hiéu
suit nong chay giam nhanh chong. Ly do nay dé giai thich trong may dun don
truc, hiéu suat nong chdy cao hon nhiéu so véi may dun pittong va ciing 1a 1y
do trong cac may dun thoi 16n, thuong st dung may dun truc vit hon 1a may
dun pittong (ram extrunder).

Chiéu day ctia mang néng chay rd rang 1a mot thong sd quan trong trong
qué trinh nong chay. Mang néng chay mong 1a quan trong dé duy tri hiéu suét
nong chay cao. Khi mang néng chdy mong, s€ tao ra nhiét nhdt cao trong

mang nong chay va nhiét tir thanh may dun truyén dén khéi vat liéu ran nhanh
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chong hon. Chiéu day ban dau ctia mang nong chay 1a khoang ho ciia canh
truc vit (flight clearance). Khodng hd cang 16n, mang nong chay cang day.
Truc vit hay thanh may dun b1 mon s€ lam tdng khoang hé, s€ anh hudng
khong tot dén qua trinh néng chay ciia nhya va hoat dong chung ctia may dun.

Khi tang nhié¢t 4o thanh xylanh, nhya duoc cép nhiéu nhiét dé nong chay.
Nhiét d6 cao, do nhét cia mang nhya nong chay, sinh nhiét nhdt giam. Néu
giam sinh nhiét nhét nhidu hon nhiét thadn may dun thi hiéu Gng tong cong 13
giam téc do nong chay. Piéu nay nghe c6 vé khong dung. Tuy nhién, khi tc

d0 truc vit cao, nhiét sinh ra cht yéu 13 nhiét nhot.
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Fig. 39. The effect of the number of flights on the melting length.
Goc xodn ctia canh truc vit anh hudng 16n dén hiéu qua ndng chay. Khi goc
tang, dé nong chay hoan toan, chiéu dai nong chay trén truc giam. Hiéu qua
noéng chay cao nhat khi goc nghiéng 90°. Géc nghiéng nay tét cho viéc noéng

chay
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