CONG NGHE VAT LIEU
DAI CUONG

VAT LIEU POLYMER

Vat liéu polymer trong ddi s6ng

R *

Cac Ung dung polymer

= Chat déo: 2 loai =Cao su: mach polymer
» nhiét déo (thermoplastic) thang, c6 lién két ngang
» nhiét ran (thermosetting) va do dan hoi cao

Cac Ung dung polymer

= Sgi: c6 thé kéo thanh = Chat két dinh: dung

sgi chi dai. két dinh cac bé mat cla
PA (nylon), PEs (dacron),
PAN (sgi acrylic)

2 vat liéu rén

Cac Ung dung polymer

=X0p (foams): chira cac =Mang (films): c6 bé
16 réng nhd day 0,025 - 0,125 mm
duing san pham bao bi

Polymer

= poly = nhiéu meros = phan

= Polymer la hgp chat cao phan tr ma cau
tric ctia nd la tap hdp nhiéu dan vj cau
tric co tinh 13p lai.

= Cac dan vi nay lién két nhau bdi lién két
cong hoa tri.




= Monomer
Dimer
Trimer

= Tetramer
Oligomer
Polymer
Pre-polymer

Thuat ngir

: cdu trdc 1 don vi

: cdu trdc 2 don vi

: cdu trdc 3 don vi

: cdu trdc 4 don vi

: cdu trdc mot s6 dan vi

: cdu trdc nhiéu don vi

: cau tric so khdi dé tao polymer

Cau tric mot s6 polymer

CH,—-CH, CH-CH;
i
CHy
n n
Palyethyl Mp = 130° t0 140°C " .
Al LI Tgp: _ioEC Palypropylene MP = 165° 1o 175°C

Ty= -20°Clo -5°C

! =l
0-CH~CH,-0-C G CH-CH,
! @ "

Pol lene Terephthalate (PE Mp = 245° 10 265°C
ey 2 GED Toirers  Polysiyene Ty= 80°t0 +H110°C
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Hinh dang phén tir polymer

Phén loai polymer — Ngutn goc

= Polymer tong hgp: PE,
PP, PVC, PS, PET

= Polymer thién nhién:
g0, cao su, cotton, len,
da, to

Phén loai polymer — Cau tric

= Polymer mach thang
(c6 nhanh hodc khong)
= Nhua nhiét déo, cao su
chua luu hda
= Polymer mang |ugi hay
mang khong gian
= Nhua nhiét rén, cao su
luu héa
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Phén loai polymer — Cau truc

Nhua phenolic : o
(@) i

Phén loai polymer — Cau tric

H CH, H CH.
i 2

\
—CH, CH—CH, CH—

|

§ | crosslinks

| ¢ between

S | polymer chains

o —CH, CH—CH, CH—
et P I

n He o o on
nafural rubber vulcanized rubber

polyisoprene \_/t%b
Cao su thién nhién @\/_\S

luru héa S5

Pbéng phén I8p thé

= Tinh chat tactic
= Biéu thi sy s3p xép clia cAc nhém thé quanh
mach chinh ctia polymer.
= DO tactic lién quan dén do két tinh.
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Pong phan lap the
s Tinh chat tactic
- o H HHHHH !TI H
= Isotactic: nhém R n&m 0 VS S N A S N
mot bén mach phéan tdr 5 ® & ® k ® ! ®
= Syndiotactic: nhém R HEH®HHHE®
nam thay doi tuan tu g et
hai bén mach phan tur. i ® ok @ HOH
4 4 H HH H (RP H H
= Atactic: nhom R nam 00 S N S N B G T
thay doi ngau nhién ) @ ! ® Ak é)

Dbong phan hinh hoc

- — . cis= polyisoprene

= trans- polyisoprene

Tinh chét cta polymer nhiét déo

Tensile Elastic 1z0d
Strength % Modulus  Density Impact
(psi) Elongation (psi) (g/em’) (it Ib/in.)
Polyethylene (PE)
Low-density 3,000 80 40,000 092 9.0
High-density 5,500 130 180,000 096 40
Ultrahigh molecular weight 7,000 350 100,000 0934 300
Polyvinyl chioride (PVC) 9,000 100 600,000 140
Polypropylene (PP) 6,000 700 220,000 090 10
Polystyrene (PS) 8,000 ) 450,000 106 04
Polyacrylonitile (PAN) 9,000 a 580,000 115 a8
Polymethyl methacrylate (PMMA) 12,000 5 450,000 122 05
(acrylic, Plexiglas)
Polychlorotrifluorcethylene 6,000 250 300000 215 26
Polytetraflucroethylene 7,000 400 80,000 217 30
(PTFE, Teflon)
Polyoxy methylene (POM) 12,000 75 520,000 142 23
(acetal)
Polyamide (PA) 12,000 300 500,000 114 21
(nylon)
Polyester (PET) 10,500 300 600,000 136 06
Polycarbonate (PC) 11,000 130 400000 120 160
Polyimide (P1) 17,000 10 300000 139 15
Polyetheretherketone (PEEK) 10,200 150 550,000 131 16
Polyphenylene sulfide (PPS) 9,500 2 480,000 130 05
Polyether sulfone (PES) 12,200 ES) 350,000 137 16
Polyamide-imide (PAI) 27,000 15 730,000 139 4.0




Tinh chét clia polymer nhiét ran

Tinh chat cla cao su

Tensile Elastic
Strength % Modulus Density
(psi) Elongation (psi) (g/cm3)
Phenolics 9,000 2 1300 1.27
Amines 10,000 1 1600 1.50
Polyesters 13,000 S 650 1.28
Epoxies 15,000 6 500 1.25
Urethanes 10,000 6 1.30
Silicone 4,000 0 1200 1.55

Tensile
Strength % Density
(psi) Elongation (g/cm3)

Polyisoprene 3000 800 0.93
Polybutadiene 3500 094
Polyisobutylene 4000 350 0.92
Polychloroprene (Neoprene) 3500 800 1.24
Butadiene-styrene (BS or SBR rubber) 3000 2000 1.0
Butadiene-acrylonitrile 700 400 1.0
Silicones 1000 700 15
Thermoplastic elastomers 5000 1300 1.06
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Diéu ché polymer

Crude Oil or Natural Gas

——
Petroleum Products

———
Monomer

.
Polymer

Polymerization

O
0% O

Monomer Polymer 21

Cac phudng phap ché tao

s Phuong phap tring hgp

= Phuong phép trung ngung
= Phuaong phap bién tinh

= Phuong phap tron hgp
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Phugng phap trung hgp
= K&t hdp mot so I16n phan ti ma khong
tach ra cac san pham phu

= Phan ng tring hgp la phan ('ng clia phan
tir khong no
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ADDITION POLYMERIZATION
(CHAIN POLYMERIZATION)

Monomers
One type of reactive Plus residual monomer A
and very small amount of
growing chains —A*

Polymer

+ Initiator R*

M* & M —— s M- M*
24




Phugng phap trung hgp

s Cd ché phan Ung trung hgp
= GOc tu do: chat khoi mao cé thé 1a cac
peroxid, azo, diazo ....

= Jor: chét khoi mao cé thé la cac xUc tac AIC,,
BF;, SnCl,, kim loai kiém, kiém thé, acid, chat
cd kim, chat phic ...
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Phugng phap trung hgp

s Cac giai doan phan (fng trung hgp
= Khai mao: doi hoi nang lugng cao, xay ra
cham
= Phét trién mach: n&ng lugng hoat hda nho,
xay ra nhanh
= Ngdt mach: ndng lugng hoat hod nho, t6c do
cao

Phugng phap trung hgp

Initiation
@_40 m 60-80°C %_@
_—
0—0 -0
henzoyl peroxide benzoyl radieal
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Phugng phap trung hgp

Termination
0, 0, [0 Q
H OCH; OCH; ‘i' OCH; T }‘—U('Hx
. + Re RTX R
H CHs H  CH3 any radical source H _CHs H CHs

29
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Phugng phap trung hgp
Propagation

O, Q,
H>=?—U(‘H_: H S—ocH;
R* + = R .
initiator radical CH; H CH:
methyl methacrylate initial polymer chain
0, « 0 0,
) H t)\*—. l)('Hz+ H}_}'(K‘H: - ii >—U(”H\ )f OCH3
, | |
H CH H CH3 H o CHy H CHs
growing polymer chain
28
Phugng phap trung hgp
Phan (rng tring hgp goc tu do cla ethylene
Khai mao
RafL A 71
o ™ — oH
H H
30




Phugng phap trung hgp
Phan (rng tring hgp goc tu do cla ethylene

Phét trién mach

il
C—C / \
@ A H

H H

H H

LT i
@—c C—C—Cr ——> Jr(f—(fﬁ
[
H H H H

==}
L}

31

Ngat mach

Phugng phap trung hgp

Phan (rng tring hgp goc tu do cla ethylene

HHHH/_\‘[\HHHH
G I
HHHH HHHH

CRERELE
B A A
HHEHHHHHN

Phugng phap trung hgp

Phan (rng tring hgp goc tu do cla ethylene

Ngat mach R

u H HEH
L Ll
e é‘:(‘!—é‘l—(‘!w
'EE HHHH 33

Phugng phap trung hgp

Trung hgp anion
CH;—CH,—CHo—CHy—Li
butyl lithium

Chat khai mao:

Qua trinh thanh lap mét carbanion:

H
|-
CHy~CHy-CHyCHy~Li  —>  CHyCH-CHp—tF + Lt
H
Lo, RO
+ i
CH3—CH;—CHp—Ci, Li L=C e
| M H
" o
CHy—CHy~CHy~CH—C— cI:? L
H H
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Phugng phap trung hgp
-
Cac monomer dién hinh
Nnr_l::ﬂ Ohernical Sorucuse “r-l.ﬂ.:l! Ohermical Sorucuse
By CHy=CHy Wimylidine chioeide a
Tetrlumenylere CFy=CFy =t
Buadicee CH,=CH—CH=CH, Lo —
]‘.;;;"‘ o Vied scrsme (I)‘.'(“L
L CHy=CH
CHy=C—CH=CH, - i .
Chlomprme aQ ‘:‘\
CH=C—CH=CH, - b ot
Styrene CH,==CH A R
| CH,=CH
Mcthri mahmryiaer CDOCH,
on, =
Viasd chikomade l!H\
Mot mrytare \IUHIH
CHy=(H
34
Phugng phap trung hgp
5 .
Trung hgp anion
Giai doan khai mao:
H
H /\H
CHy—CH— O, c‘: L \CQ?/ —_—
3 CHy—CH— ik /A
]\{\A H
T
CHI—CHZ—CHZ—CH27$7$? iry
H H

36




Phugng phap trung hgp
Trung hgp anion
Giai doan phat trién mach:

H H H H
[ b ﬂ/
CH;-CH;—CH;—CH,—C—C3: Li +

C=C
] i 5
i o M H

Khéng cd cd ché ngat mach két hgp. LIVING POLYMER!!!
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PrEy
—— CH;—CHZ—CHZ—CHZ—C—(‘Z—(‘Z—(‘:-: i
I‘{ I‘{ HHHH
—
H H

Phugng phap trung hgp

Trung hgp anion

’ A N Monomer Chemical Structure
Cac monomer dién hinh: Buadion: CH,—CH—CII—CH,
Styrene

CH,;=CH
Cdc monomer vdi cdc
nhém nit dién t co thé
6n dinh carbanion

Acrylonitrile oN
CHy=CH

Methyl methacrylate COOCH;

]
cH=¢
CH,

Ethylene oxide o
HyC—CH,
0.

C
( (‘//

Ny 39

Tetrahydrofuran

Caprolactam

Phugng phap trung hgp
Trung hgp cation
Vi chat khoi mao Aluminum trichloride

(|:1 orbital tréng

lezTKD
Cl
Cl H C1
H
AN [
Cl—z—“d(] '0—H —— Cl—A4l-0]
1 Cl Ll

Sy hinh thanh phic AICly/H,0

#“

Phugng phap trung hgp

Trung hgp anion

Tuy nhién...

M2+ NH,—> MH + NHP

Trong dung méi "protic", cé thé cé
su truyén mach sang dung moi

Khéng cd cd ché ngdt mach két hgp. LIVING POLYMER!!
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Phugng phap trung hgp
Trung hgp cation

R

R )
./\ | L. carbocation
AL CHy=C — = A—CHg—fli o
} 3
(‘:HJ (|ZH3 TH]
A—CHZ—(‘:L/(Q:? . A—CHQ—?—CHr
CHy CHy CHy
CH;

\
—

CH;

CHy

\
C+

CHy
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Phugng phap trung hgp

Trung hgp cation

Qua trinh trung hgp cation clia isobutylene
Giai doan khai mao

s ol
B i
o H ‘ P —— Hy—C + 01—1?1701{
CH:*“: (‘;Hj cl
CH;

42




Phugng phap trung hgp

Trung hgp cation

Qua trinh trung hgp cation clia isobutylene
Giai doan phat trién mach

CH; CH; CH; CHy

\ \ |
H—CHZ—(::“' + CHy=C —— H—CH;—C—CH;—'T+

CHy CHy CHs CHy

o
. H+CH2—(‘J{TCH27?+

CH; CHy
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Phugng phap trung hgp

Trung hgp cation

Ngat mach trong tring hgp cation \H
Truyén mach sang monomer CcH, H—c‘—l—[
H+c1{z_<:4;cﬂz_c‘*

H CH; CH;j
CHy H,C@H’/—\ Cs
>, CHy=—C
H—|—0H2—c4n—crlz—c| ‘
CHy CHy CHy

:fH, ﬁl—[g CHy

— HAH—ChCHC + CH |J|_**

CH, CH, CHy
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Phugng phap trung hgp

Trung hgp cation

Ngat mach trong tring hgp cation
Truyén mach sang chat khai mao

|
CHy u_ ol B
\ Sl |

H+CH2—(‘:JH—CHZ—C|+ Cl—zi;l—:(:)H

CH; CH; ol

Phugng phap trung hgp

Trung hgp cation

Ngat mach trong tring hgp cation

Ngdt mach
C‘ng (|J]-[] c|:1
H+CH;—C#CH27("J+ 01—1?170}1
CHy CHy a

\
e HJrCHg—ﬁirCHzf(lj—Cl + Cl—AI—0H
CH CH;
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Phugng phap trung hgp
Trung hgp cation

Cac monomer dién hinh:

< L 2 M Chemical Struct
Céc monomer vdi cic 1 WL’L";‘" — C":““
. - VAL eat . sobotylkns
nhdm cho dién tir cd thé R LT
6n dinh carbocation P
Vinyl methyl ether CHy=CH
OCH,

Styrene CH,=CH
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Cong nghé trung hgp

= Trung hop déng thé:
= Trung hop khéi: PMMA, PS ...
= Trung hdp dung dich: PVAc, Acrylat ...
= Tring hap di thé:
= Trung hdp nhii tuang: SBR, PVC ...
= Trung hdp huyén phu: PS, PMMA, PVC, PAN

48




Cong nghé trung hgp

Trung hgp huyén phu
id Rapid
Stirring
Suspended Beads of '
mer

Maonot
+ Initiator

Monomer va chét khoi mao khong tan trong nuGc
CG hat — 5 micron

Can khudy dé tranh két tu 4

Cong nghé trung hgp

Micelle Swollen
with Monoerer.

Trung hgp nhii tuang

Spherical Micelle

Monoepee Dropcs
Saia vy o

......

Susfactant Molecurle 50

Phugng phap tring ngung
Step growth polymerization

= K&t hgp mot so I16n phan tir kem theo su
tach ra cta cac chat thap phan tir nhu
nudc, NH;, rugu, HCI ...

= Phan ng tring hgp la phan (rng gilra cac
nhdom chrc ...

= Phan (ng trung ngung la phan Ung can
bang.
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Phugng phap tring ngung

Vai polymer...
Polyesters (ngung tu acid dicarboxylic va dialcohol)

(8]

Il Il
HO—C—(CH,)—C—OH + HO—(CH,)—OH

(8]
1] [l
= HO—C—(CHy);—C—0—(CHy);,—OH + H;0

0 Q
1 i
xw[c—o—(cna}m—o—c—(crl,)“lv

O

Il
Y= ===0~{CHy)—OH
52

I
X = HO—C—(CHp)y—

Phugng phap tring ngung

Vai polymer... cu

p y 3 =C=0

Polyurethanes + HO—(CHy)s—OH
(cong diisocyanates Hexamethylene diol
va dialcohols) it ¥

Toluene diisocyanate
(TD1)

o
Il
—(CHy)g —C—i@?—cu,
l‘tAH
o=C

“0—(CHy)+0—
n

A rypical aromatic / aliphatic polyurcthane
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Phugng phap trung ngung

Vai polymer...

Bisphenol A
Polycarbonates

o
OO

CH;,

COCl,
-HA

tofo-tl

Bisphenol A Polycarbonate
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Phugng phap trung ngung

Vai polymer...

Nylon 6,6
i i
H;N~CHy)y—NH, +  CQ—C—(CHy)—C—Cl
Hexamethylene diamine Adipoyl chloride
1] .lzl)
L HZN*(Clla)efli{{_lCHzJa_C—G + HOl
H
va tiép tuc...
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Phugng phap tring ngung

Tong hgp Nylon 6,6

Phugng phap trung ngung

Tong hgp nhua PF

H H
= H

|

H H H H H

I O S A

o I o | o | o | o |
H H O H H /? f (“ f\

O — wu n JOL u H

H H H H H H H H H H

H H H H H

(a)

oot
o0, ¢ 9 -
o 0 o

oo,

57

H H H H H H (e} H H H (o]
H H
N | | 7 I I
N—C—C—C—C—C—C—N] + H—0—C—C—C—C—C—O0—H
w7 0L C LT Sw [ |
H H H H H H H H H H
Hexamethylene Adipic acid
diamine
- H H H H H H H l O H H H H O
N, | A | L L L L
/Nf(‘f?f(‘f(l‘7(|‘7(|,7({7N7c7 7(|‘7(‘7(|‘7C707u + H0
= H H H H H H H H H H H
Nylon 6,6 Nudéc
56
Phugng phap trung ngung
Polyamides
o o HO O
i i H NI
HN—R'— NHz+ HO— C—R"—C=OH —= {N-R'-NC-R"C), +H0

Polyesters

o HO [¢]
. TR i il
40— R'= OH + HOC—R"— COH —» (.oﬁ R'—J)c—n"fc}x +H0

Polycarbonates

0
I i
Cl-C—Cl + HO—R'—OH —» (’“'*00*0'),( +HEl
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Cong nghé trung ngung

= Trung ngung khoi ndng chay

= Trung ngung trong dung dich

= Trung ngung trén bé mdt phan pha léng
= Trling ngung pha ran
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Phan (g bién d@di hda hoc
= Phan 'ng polymer tuang tu: CA, CAB, PVA
= Phan (ing tirng mat xich phéan tir
= San phdm khéng d6ng nhat
= Phan Ung dai phan ti: P& luu hoa cao su
= Dai phan tir tham gia nhu’ mot don vi tac chat
= P.Ung chi xay ra & vai tam hoat dong cua

phan tor
= San phdm cd cdu trdc mang ludi 2D hay 3D

60




Tron hgp polymer

= La phudng phap nhanh nhat dé cé mét
polymer mdi, dap (fng nhanh yéu cau thi
truang.
= Bdng cach chon lya thich hgp = mot vat
li€u polymer mdi co tinh nang tot tir cac
polymer thanh phan.
= Tron hgp PS va PPO cho san pham dé chay,
de gia cong, co cd tinh cao, chdng chay, kho
phan huy
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Cong nghé tron hgp

= Tron hgp G trang thai ndng chay
= Dé thuc hién
= C6 kha ndng xay ra cac phan (rng cat mach
= Qua trinh cham
= Tron hgp G trang thai dung dich
= Kho chon dung m6i thich hgp cho ca 2

polymer
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Cong nghé tron hgp

= Tron hgp & dang latex
= SU dung nhiéu phu gia
= KT xuyén mang
= CN phtic tap
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Mot sO polymer tron hgp

Polybend Tén thwong mai | Nha sin xuit
PPO/PS Noryl GE Plastics
Nylon/ABS Triax 1000 Monsanto
PPO/Nylon Noryl GTX GE Plastics
PC/PBT Xenoy GE Plastics
PET/PBT Valox GE Plastics
PC/PET Makrolend Mobay
Nylon/PE Selar RB Du Pont
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Khoi lugng phéan tir trung binh

Number-average, H,l

Weight-average, Mw

Amount of polymer — =

Molecular weight ——=
65

D0 phén tan khoi lugng phan tor

Khdi lugng phén tlr trung binh s6

Khéi lugng phéan tir trung binh khdi

D6 phén tan (Chi sé phan tan)

My =XWiMi=

__ TINiMi

L Ni
INiM;
ENi.Mi

_ MiNi
EMi.Ni

Mw

PDI =—

Mn
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Thuat ngir (tt)

= Homopolymer: polymer tao bdi mot loai don vi
cau trdc
= Copolymer: polymer tao bdi 2 loai don vi cdu
trac
= Copolymer khoi
= Copolymer ghép
= Copolymer cdu tric tuan hoan
= Copolymer cau triic ngau nhién
= Heteropolymer: polymer tao bdi nhiéu loai don
vi cau trdc
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Copolymer

‘.'....." %00 Random copolymer

& Alternating copolymer
-\"-‘,...""'0-

Block copolymer
MM

Graft copolymer

i
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Polymer tinh thé, v dinh hinh

CRYSTAILINE AMCRPHOUS LEZUID CRYSTALLNE

MEIT |
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Polymer tinh thé, v dinh hinh

Polymer vo dinh hinh Polymer bén tinh thé
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Trang thai vat ly dac trung

= Trang thai pha cd ban cta Pol v6 dinh

hinh

= Trang thai thay tinh

= Trang thai cao su (mém cao)

= Trang thai chay nhdt
= Trang thai pha ca ban cla Pol két tinh

= Trang thai két tinh

= Trang thai ndng chay
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Trang thai pha cta Pol VBH

Trang thai Trang thai Trang thai
Thuy tinh Cao su Chay nhdt

Chuyén déng
Phan t&r

Dao dbng

Dao dong Pos o
an ma

Nguyén t&r

Tg : Nhiét d6 chuyén thuy tinh
Tf : Nhiét do chay nhét
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Trang théi pha cla Pol tinh thé

Trang thai Trang thai
Két tinh No6ng chay

Dao dong
Nguyén t&r trong
mang tinh thé

Chuyén déng
Phén tr

Tm: Nhiét d6 ndng chay

Puong cong bién dang

Ung ;
sudt Ceramic
Kim loai
Polymer
Bién dang -
Anh hugng cta nhiét d6
n ng clia nhiét do
80 | \ T \ T 2
4°C (40°F)
70 polymethyl methacrylate —10
% (PMMA) -
20°C (68°F) 8 =
T 50 30°C (86°F) 4 &
E -]
g 4o 40°C (104°F) 2
& 1 g
¥ 50 d, 5
50°C (122°F) i
20
To 1.327 2
10 60°C (140°F)
o | \ \ | 5
0 0.1 0.2 0.4
Strain
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Tinh chat vat ly dac trung
T T S R T
o pagies
= el C: Elastomer i
Loff i
00 1 2 3 4 5 ‘6 J7 78
Yéu to anh hudng
dang dudng cong bién dang
Ung Chidu ting van toc
sudt bién dang
Chiéu giam
nhiét do
Chiéu téng
do két tinh

Bién dang
77

Tinh chat dan nhét cia polymer

Elastic
3 s
2 g
) ’ J:l_
% Time 5 & Time t,
(a) )
Viscoelastic
Viscous
3 s
g g
& 7

78




Hién tugng dan tré

Ung
sudt

Bién dang

Cac phugng phap gia céng

= Phuagng phap duc ép
= Phli hdp cho gia cdng nhya nhiét ran, cao su
= San pham dugc dinh hinh theo 3 chiéu
= Tao hinh vat liéu & trang thai chay nhét
= Thiét bi gia cong gom may ép va khuon
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Cac phugng phap gia cong
= Phugng phap duc ép

A\g

Sy
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Cac phugng phap gia céng
= Phuagng phap duc ép
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Cac phugng phap gia cong
= Phugng phap duc ép

1 1

Heat and ‘ ““‘ Platen
Cooling \?%‘771 Mold Plunger
P Guide Pins
A

Hydraulic ——+——> — || ‘
Pressure [ Hydraulic Plunger

|

[ Mold Cavity

Platen
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Cac phugng phap gia cong

= Phuong phap dun
= Thudng st dung cho nhua nhiét déo, cao su
= Ché tao san phdm dang thanh hinh. Bugc
dinh hinh theo 2 chiéu
= Thiét bi gia cong gom:
] Méy dun
= Dau tao hinh
= Hé thGng XU ly phoi dun
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Cac phugng phap gia cong
= Phuong phap dun

Cac phugng phap gia céng
= Phuong phap dun
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Cac phugng phap gia cong
= Phuong phap dun

EXTRUDER

BACKFRESSURE
REGULATING VALVE

PLASTICISING CYLINDER
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Cac phugng phap gia céng
= Phuong phap dun
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Cac phugng phap gia cong
= Phuong phap dun

Cac phugng phap gia cong
= Phuong phap dun
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Cac phugng phap gia cong
= Phuong phap dun

Cac phugng phap gia céng

= Phuong phap ép phun
= Thich hdp cho gia cong nhua nhiét déo
= San phdm dudc dinh hinh chinh xac theo 3
chiéu

= Nang suat cao
= Thiét bi gia cong gom may ép phun va khudn
duc
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Cac phugng phap gia cong
= Phuong phap ép phun

Cac phugng phap gia céng
= Phuaong phap ép phun
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Cac phugng phap gia cong
= Phuong phap ép phun
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Cac phugng phap gia cong
= Phuong phap ép phun
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Cac phugng phap gia cong
= Phuong phap ép phun
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Cac phugng phap gia céng
= Phuong phap ép phun
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Cac phugng phap gia cong
= Phuong phap ép phun

99

Cac phugng phap gia céng
= Phuang phép ép phun thdi
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