Bai tip: Mon Tinh chat co ly polymer
Vé tinh chat co 1y, m§t so tinh chat gia cong cac loai
polymer nhiét déo, nhiét rian, composite, cao su
Lop: 12kvl
Ho tén: Truwong Quang Trung
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A.NHUA NHIET DEO
1. Khai niém:

Nhuya nhiét déo 1a nhom vat liéu Polyme c6 kha nang 1ap lai nhiéu lan qua trinh
chay mém dudi tac dung nhiét va trd nén déng rin (dinh hinh) khi duoc 1am ngudi. Trong
qua trinh tac dong nhiét ctia n6 chi thay doi tinh chat vat 1y khong c6 phan tmg hoa hoc
Xay ra.

Do dac tinh nhu vy ma nhya nhiét déo c6 kha nang tai sinh nhiéu 1an, chinh vi
vay ma nhirng phé pham phat sinh trong qua trinh san xuat déu c6 kha ning tai ché duoc.

2. Mt s6 loai nhua nhiét déo thong dung

2.1 PE ( Polyethlene)

2.1.1 Cong thirc ciu tao
(-CH2-CH2 -)n

2.1.2 Phén loai

Chi s6 chay

STT TEN TI TRONG
(9/10phut)
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1 | HDPE (high density | 0.95 — 0.97 (d¢ két tinh 16n c6 0.1-20

polyethylene) c4u tao mach thang)

2 | LDPE (low density | 0.91 —0.93 (d9 két tinh thap) 0.1-60
polyethylene)

3 | LLDPE (linear low | C6 khoi lugng riéng thap, mach 0.9-50

density polyethylene) | thing, c6 T% thép.

2.1.3 Cac thong s co ban

Thong s HDPE LDPE
Ti trong 0.95-0.96 0.92-0.93
Do hut nudce trong 24 gio <0.01% <0.02%
Do két tinh (%) 85— 95 60 — 70
Diém hoa mém (°C) 120 90
Nhiét do chay (°C) 133 112
Chi s chay g/10phut 0.1-20 0.1-60
Do cing Shore 60 — 65 30-35
Do dan dai (%) 200 — 400 400 — 600
Luc kéo dut (kg/cm®) 220 — 300 114 — 150

2.1.4 Tinh chat
< MO0 va mau tring, ti trong nhoé hon 1.
s La polymer két tinh, muc do két tinh phu thudc mat do6 mach nhanh, mach nhanh
nhiéu thi d6 két tinh thap.
«» D0 hoa tan:
+ O nhiét d6 thuong, PE khong tan trong bat cir dung méi nao, nhung dé tiép
xuc lau véi khi hidrocacbon thom da clo hoa thi bi truong.
+ O nhiét do trén 70°C, PE tan yéu trong toluene, xilen, amin axetat, dau

thong, paraffin...
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+ O nhiét d6 cao, PE cling khong tan trong nudc, rugu béo, acid axetic,
acetone, éte étylic, glyxérin, dau lanh va mot s6 dau thao moc khéc. ..

% Khi dbt v6i ngon Itra ¢6 thé chay va c6 mui paraffin.

< Céch dién tot.

< Do khang nudc cao, khong hit 4m.

< PE khong phan cuc nén c¢6 d6 chong thim cao dbi voi hoi cia nhitng chat long
phan cuc.

% Khang hoa chat tdt.

+ Khang thoi tiét kém, bi 140 hoa duéi tac dung cua oxi khong khi, tia cuc tim, nhiét.
Trong qué trinh 140 hoa d6 dan dai twong ddi va do chiu lanh cta polymer giam, xuat
hién tinh gion va ntt.

+ D06 bam dinh kém.

2.1.5 Ung dung

< Gidy cach dién, day cap va chi tiét dién, mang va tim

% San pham khang dung méi va dau nhét: thung chira dung méi, chai lo, bao bi. ..

% San pham cong nghiép: két nudc ngot, két bia (can chat chdng UV), nap chai nudc
tuong, nip chai twong 6t (khong can chit chéng UV)...

2.1.6 Qué trinh gia céng

Nguyén liéu dé san xuét PE 1a etylen (CzH,), chu yéu thu dugc tir viée cracking dau mo

Nhua Polyetylen c6 nhiéu loai: HDPE, LDPE, LLDPE, VLDPE, nhung trong thi truong phé
bién 1a 2 loai HDPE va LDPE.

HDPE 14 PE c6 khéi luong riéng 16n. Co thé san xuat theo 2 phuong phap:
+Ap suét trung binh (30 +40 atm)
+Ap suét thap (3 +4 atm)
LDPE 1a PE c6 khéi luong riéng bé. San xuat theo phuong phép ap suit cao
(1500 +2500 atm).
e Ciutao

Phan tir polyetylen co céu tao mach thing dai gom nhitng nhom etylen, ngodi ra con cé
nhirng mach nhanh. PE 14 polymer khong phan cuc, monome ludng cuc o =0.
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Néu mach nhanh cang nhiéu va cang dai thi d6 két tinh cang kém. PE c6 d két tinh tuong
d6i cao va khac nhau d6i v6i mdi loai. Trong PE phan tinh thé lam cho mach cting nén bén nhiét
do, bén v&i tac dung co hoc, con phén vo dinh hinh lam cho mach mém.

Céu tao ctia PE phu thudc vao phuong phap san xuat. Polyethylene thudng duoc phan loai
theo ty trong, khdi lwong trén don vi thé tich (g/cm® hay Ib/in®). Khi nao bat ky polymer ngudi tir
trang thai néng chay,mét sé mach polymer c6 thé sap xép thanh nhitng viing két tinh c6 trat tu
cao, xép chat. Piéu nay s& xay ra ¢ nhimng ving c¢6 mau dang lip lai va mang nhitng phén tir dai.
Trong nhitng ving c6 mau dang bt thuong, nhu nhitng diém ré nhanh hay dau mach, sy két tinh
khong xuat hién va nhitng ving nay dugc goi 12 vo dinh hinh (vo trat ty). Mot sd polymer, nhu
polystyrene thuong mai, thi hoan toan vo dinh hinh vi sy can tré toan bo cau trac phan tir da
ngan su két tinh

Low-Density Polyethylene (LDPE)

Polyethylen thap ty trong (LDPE) dugc tong hop theo mot cach hinh thanh polymer nhiéu
nhanh. N6 ¢6 nhiéu mach nhanh ngin (mach C4-C6) va cac mach nhanh dai (v6i sé C gan bang
mach chinh) xép doc mach chinh va ca hé kéo dai nhu xuwong séng. Nhitng diém ré nhanh doc
trén mach chinh nhu nhiing diém gy tan ra trat tu cua hé théng va ngan sy két tinh cuc bd. Hé
qué cua mirc do két tinh thap 1 ty trong thip. LDPE thudng c6 ty trong 0,91 — 0.93 g/em?

LDPE tuong ddi d& gia cong nhiét. So v6i cac cap PE khéac, né nong chay & ving nhiét
d6 tuong dbi thap (105 toi 115°C) va khong doi hoi dong co may dun cong sudt 1on. LDPE dung
cho thoi mang tuong d6i nhét, nhung nhd pham vi rong vé d6 phan nhanh tao ra ving gia cong
kha rong va do bén cao trong bong bong néng chay. Nho bong bong 6n dinh ma trong gia cong
mang thdi ta c6 thé chay kiéu 6ng try dai, hay con goi 1a duong swong thap (low frost-line height,
pocket bubble). Mang thdi tir LDPE cho cam giac mém mai. Ngoai ra, dan nhiét LDPE rat dé.
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HDPE

LLDPE

LDPE

CAu tric khong gian cua PE
High-Density Polyethylene (HDPE)

Polyethylene ty trong cao (HDPE) duogc tong hop boi mot phuong phap rat khac véi cach
tong hop LDPE. Két qua 1a polymer thu dugc c¢6 mach rat thang. That ra, HDPE duoc trang hop
v6oi mot it comonomer tao vai nhanh mach ngfm duogc dat ¢ y doc theo mach chinh dé lam
polymer dé gia cong hon. Mach polymer thang va it nhanh kénh cang nay lam cho polymer c6 do
két tinh cao. HDPE do viy c6 ty trong cao hon LDPE va ndm trong khoang 0.93 to 0.96 g/cms.
Do d6 két tinh cao va cdu triic phan tir dong nhat hon LDPE, HDPE c6 nhiét d6 nong chay cao
hon (130 dén 135°C) va ving gia cong hep hon. N6 ciing doi hoi dong co dun cong suit cao hon.
HDPE c6 d6 bén dai cao hon trong cac polyethylene. Mot sé quy trinh cai tién gia cong HDPE
¢6 thé cho san phdm mang moéng 0.008 - 0.0lmm. Hon nita, nhd do két tinh cao, mang thdi
HDPE c6 tinh can khi t6t hon cac mang tir LDPE.

2.2 PP (polypropylene)

2.2.1 Cong thirc cdu tao
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CHj
CH—CH,-

2.2.2 Cdc théng sé co bin
+ Titrong: 0,9 -0,92
+ Do hap thu nude trong 24h: <0,01%
+ Do két tinh : 70%
+ Nhiét dd néng chdy : 160°C — 170°C
+ Chi sb chay : 2 — 60 g/10 phut
+ D9 cung Shore (ASTM — D2240) : 90-95
+ Luc kéo dut : 250 — 400 kg/cm?
+ Do dan dai : 300 — 800%
2.2.3 Tinh chit
+ Khong mau, ban trong sudt.
+ Do bén kéo, d6 cung cao hon PE.
+ Céch dién tan sb cao tot.
+ Chiu va dap kém.
+ Khang nhiét tot hon PE, dic biét tinh chat co hoc tot & nhiét do cao.
+ Don & nhiét do thap.
+ Kémbén UV.
+ D@ chay.
+ Bam dinh kém.
2.2.4 Ung dung
% San pham can d9 ctng : nip chai nudc ngot, than va nap bat myc, hdp nit trang,

hop dung thit. ..
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% San pham khang hoa chat : chai lo thudc y té, mang mong bao bi, dng dan, nip
thung chtra dung moi...

% Dung cach dién tan so cao : tam, vat kep cach dién...

2.2.5 Qua trinh gia cong

Nguyén liéu dé san xuét PP 1a propylen, duoc tach tir khi cracking ddu mo hodc tir san
pham dau mo.

Vi mbi mic xich c¢6 mdt nhém —CH3 nén mach cung hon PE vi thé do bén co, bén nhiét do
16n hon PE.

Cong thirc cau tao:

C|3“3
__C_ _CHZ_

Hinh 3.3: Cau trac khong gian ctiaPE

Ta thay cong thirc ciia PP c6 nguyén tir

H & C bac 3 rat linh dong do d6 PP dé bi oxi hoa, l40 hoa

e Tinh chit

> Tinh chdt Iy nhiét (@3 bén nhiét)

+Nhiét do néng chay cao tp= 160 +170°C

+On dinh ¢ 150°C khi khong ¢ ngoai luc

+Chiu dugc nudce soi lau, khong bi bién dang.

+0 155°C, PP vén con & thé ran, nhung dén gan nhiét d6 néng chay PP chuyén sang
trang thai mém cao (nhu cao su).

+Khi giam tir nhiét ¢ néng chay dén 120°C, PP bat dau két tinh — nhiét do két tinh cao
» Kha nang chiu anh sang mdt troi:

Do c6 nguyén tir H & C bac 3 linh dong nén dé bi oxi hoa, 130 hoa.
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% PP khong c6 chét on dinh
- Dudi anh sang khuyét tin van 6n dinh tinh chit trong 2 nam.
C6 4nh sang truc tiép thi chi sau vai thang s& bi gion va pha huy ngay.
< PP c6 chét 6n dinh (hodc dung mudi than 2%) dudi anh sang truc tiép (tia cuc tim)
thi sau 2 nim tinh chat khéng thay doi, bén trong 20 nim.
» D¢ bén hod hoc
O nhiét @6 thudng, PP khong tan trong cac dung mdi hiru co, ngay ca khi tiép xuc 1au, ma chi
truong trong cac cacbuahydro thom va clo hod. Nhung & nhiét do trén 80°C thi PP bét diu tan
trong hai loai dung moi trén.
Polymer c6 d6 két tinh 16n bén hoa chat hon polymer c6 do két tinh bé.
PP thuc té xem nhu khéng hit nude, mirc hut am <0,01%
» D¢ bén co hoc
Trong lugng phén tr nam trong khoang 80.000 +200.000
Ty trong thap d=0,9 +0,92 ( ~ dVLDPE =0,09 +0,91)
- b gian dai: € % =300-800% (cao hon PE)

Nhiét do gion gy thip hon PE: (-5°C) +(-15°C)

2.3 ABS (Arylonitrile Butadiene Styrene)
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2.3.1 Céng thire ciu tgo

'CH ,CH = CHCH ,) (C,H,CH ~CH ,) (CH , TCHOCN )~ -

2

2.3.2 Cdc théng sé co ban
+ Titrong: 1,04 — 1,06
+ Nhiét d6 bién dang nhiét: 60 — 120°C
+ Do bén dut: 350 — 600 Kg/em®
+ DO dan dai: 10 — 50%
2.3.3 Tinh chit
% Dong tring hop, do két tinh thap.
< Do bén nhiét, o bén va dap tét hon PS.
% Tinh chét phu thudc vao cac thanh phan dong trung hop.
e Khi ham lugng acronitrile tang thi:
+ Giam d6 bén kéo, modun dan hoi, do cung va do cach dién tan sb cao.
+ Tiang do bén va dap, khang dung méi, khang nhiét.
e Khi ham lugng Butadiene ting thi:
+ Giam d6 bén kéo, modun dan hoi, do cing.
+ Tiang do bén va dap, khang mai, mon do dan dai.
e Khi ham lugng Styrene tang: do chay khi gia nhiét ting, cing hon nhung
gion.
2.3.4 Ung dung
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% Lam suot chi, nuat tivi, vo tivi, vo may giat, vo dién thoai, canh quat dién, vo
may anh, v vali...
K/

< Ep dun ra cic loai tim sir dung cho nhiéu phuong phap gia cong khac nhau cho

ra nhiéu san pham khac nhau.
2.4 PET (Polyethylene Terephtalate)

2.4.1 Cong thire ciu tgo

HOCH:CH200C @co %OCHzCHzOOC @CO }OCHzCHzOH
n

2.4.2 Tong quan

Polyethylene terephthalate ( duoc goi 1a PET, PETE hodc PETP hoac PET-P) la nhya nhiét
déo, thudc loai nhya polyester va dugc dung trong téng hop xo soi, vat dung dd uéng , thirc an
va cac loai chat 16ng; ¢6 thé ép phun dé tao hinh; va trong k¥ nghé thuong két hop véi xo thiy
tinh. PET 1a mot trong s6 nhitng nguyén vt lidu str dung trong viéc san xuat soi tha cong.

Cac dac tinh cua PET duoc quyét dinh boi qué trinh xtr 1y nhiét, né co thé ton tai ca hai: vo
dinh hinh (trong sudt) va & dang két tinh (mau tring duc). Monomer ciia PET c6 thé dugc téng
hop bdi phan ung ester hoa gifra acid terepthalic va ethylene glycol tao ra nuéc, hoac phan tng
transester hoa giita ethylene glycol va dimethyl terepthalate, methanol 1a san pham. Sy polymer
hoa duoc tién hanh boi mot qua trinh da tring ngung cia cac monomer (ngay lap tic sau quéa
trinh ester hoa hodc transester hoa ) véi ethylene glycol 14 san pham (ethylene glycol duoc thu
hoi trong san xuat ).

Hau hét cong nghiép PET trén thé gidi 1a tong hop soi (chiém 60%) cung cip cho khoang
30% nhu cau cta thé giéi. Trong linh vyc vai soi, PET dugc tng dung lam polyester két hop voéi
cotton. Hau hét, PET duoc img dung dun ép tao san pham.
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PET duoc san xuit dudi tén thuong mai Arnite, Impet va Rynite, Ertalyte, Hostaphan,
Melinex va Mylar films, va Dacron, Diolen, Terylene va Trevira fibers.

H O
T 0
O LG C I
- ? | D c___
H H

PET c¢6 thé duoc boc boi vo cimg hay lam vo cimg boc vat dung, quyét dinh bai bé day 16p
va lugng nhya can thiét. N6 tao thanh mot mang chdng thdm khi va am rat tot. Chai PET chua
duogc céc loai thirc udng nhu rugu va cac loai khac, bén va chiu dugc va dap manh. PET ¢ mau
tu nhién véi do trong sudt cao.

PET c6 thé kéo thanh mang mong (thudng duoc goi véi tén thuong mai 1a mylar). PET
thudng duge bao boc véi nhom dé 1am giam tinh dan tir, 1am cho né c6 tinh phan chiéu va chin
sang. Chai PET 1a mot loai vat dung rat t6t va dugc sir dung rong rai dé dung do udng long. PET
hoic Dacron ciing dugc st dung nhu 1a mot 16p vat liéu cach nhiét phii phan ngoai cia tram vii
try qudc té (ISS). Ngoai ra, su kep PET vao gitta mang polyvinyl alcol s& lam ting su ngin tham
thau khi oxygen.

Khi c6 su gia cudng hat hay soi thily tinh, nd tré nén ctng mot cach dang ké va bén hon.

PET 1a mét dang ban ban két tinh, dugc mua ban dudi tén thuong mai 1a Rynite, Arnite,
Hostadur&Crastin.

PET Ia mét loai bao bi thuc pham quan trong c6 ché tao mang hoic tao dang chai lo do boi
cac tinh chat :

- Bén co hoc cao, cd kha niang chiu dung luc xé va luc va cham, chiu dung sy mai
mon cao, c6 do cang virng cao.

- Tro véi méi trudng thuc pham.
Trong sudt.
Chéng tham khi O,, va CO, tét hon cac loai nhua khéc.
Khi duoc gia nhiét dén 200°C hoic 1am lanh & — 90°C,céu tric héa hoc cia mach
PET vén dugc giit nguyén, tinh chéng thim khi hoi vin khong thay d6i khi nhiét do
khoang 100°C

Cong dung:
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Do tinh chéng tham rit cao nén PET duoc ding lam chai, binh dyng nuéc tinh khiét, nudc
giai khat co gas....
Mét vai théng s6 vit 1y:
Béng 2.4.2: Thong s6 vat Iy PET

Cong thuc phan tu (C10HgOy)n
Khéi lugng riéng (dang vo dinh hinh) 1.370 g/em®
Khéi luong riéng (dang két tinh) 1.455 g/cm?®
Ung suit kéo 55-75 Mpa
Giéi han dan hoi 50-150 %
Nhiét d6 thiy tinh 75°C
Piém nong chay 260°C
Do dan nhiét 0.24 W/mK

Mot trong nhiing dac tinh quan trong cua PET 1a dg nhdt.

D6 nhét cua chat duoc decilit/ gram (dl/g) phu thudc vao do dai mach polymer. B9 dai mach
clia polymer cang dai, d6 rin cang cao, nén do nhét cang cao. D dai ciia mot polymer cua thé
dugc déu chinh thong qua qua trinh polymer hoa.

D0 nhét cua mot vai dang:

D) nhat (decilit/gram — dl/g) Dang
0.6 Soi
0.65 Mang mong
0.76-0.84 Chai lo
0.85 Day thung

PET c6 kha nang hiit am. Khi bi 4m, trong qua trinh gia cong PET, su thily phan s& dién ra tai
bé mit tiép xuc gitta nudc va PET, nguyén nhan nay 1am giam phan tir luong ctia PET (hay d6
nhét) va nhitng dic tinh co 1y cta néd. Vi thé truée khi nhyua dugc gia cong, do am phai duoc loai
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bo khoi nhya. Co thé thuc hién duge béng cach st dung chat hat 4m hodc séy trude khi dua vao
gia cong.

2.4.3 Phuwong phap gia cong

Hat nhya PET duoc tao ra bang nhiéu phuong phap tuy thudc vao yéu ciu san phdm tao ra.

Qua trinh tao san pham chu yéu 1a ép phun va thdi chai. Qué trinh tao san phim thong thuong
bao gém nhing budc sau

inh2.
0.2:
Quy
trinh
Kiém tra tao

san

3
2.4.4 Cac Phwong Phap Tong Hop PET
a. Phan ung gitra Acid Terephtalic va Etylen Glycol

Phan g gom 2 giai doan

Giai doan 1: Hon hop TPA va EG dugc gia nhiét, phan (mg tring ngung xdy ra tao BHET (
bis-(hydroxyletyl)terephtalat) va céc oligome c6 phan tir lugng thap.
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n HOOC COOH+ 20HOCH;CH;0H

l Nhiét do
0O 0O
Hy H; [ I Hy Hy
HO—C~=C =0—C C—0—C -C~-0H
bis(2-hydroxyetyl) terephtalat (BHET)
+
2nH;0

+
i i
HO‘{“C*@*C—O—CHQCWO+H
X

Oligome (x=2-5)

Giai doan 2: Phan (mg tring ngung tiép tuc xay ra tao PET. Sau phan tmg, EG con du, PET
c¢6 dang long chay nhét. Néu 1am lanh ngay trong nudce sé tao thanh PET v6 dinh hinh.

O O ,
I | 1. Xc tac, 4p suét kém, 285°C
HO—+C C—0—CH,CH, O+H -
X 2. Polyme héa, 220°C

QOligome (x = 2-5)

| I
HO J[c—<©>~c—o—cmcr42 O]LH
11

polyetylen terephtalat (n=130-150)
W=25 000

Xuc tac thuong dung la antimony trioxid, muoi cua titanium, germanium, cobalt, mangan,
magnesium va kém. Xuc tac sir dung véi nong do thich hgp dé lam tang van toc phan ung.

b. Phan wng trans este hoa giira Dimetyl Terephtalat (DMT) va EG
Phan tng diéu ché DMT tir TPA va Methanol.
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HOOC@COOH + 2 CH;0H

@
I
H:C—0O C@C O—CH3

Dimetyl Terephtalat (DMT)
+

2 H;O

Phan g Trans este hoa gitra DMT va EG, metanol 1a mot trong cac san pham.

O O

n ch_o_%@é_o_ma + 2nOHCH,CH,0H

Dimetyl Terephtalat (DMT) ‘“'

(@

(@)
Hz Hs I I Ho Ho
HO—C -Cc -O—C C—0O—C -C -OH

bis(2-hy droxyetyl) terephtalat (BHET)

T1ep tuc trang ngueng

HO{ II @ e O— CHQCHQO]_H + 1 OHCHQQHQ()H

c. Phan ung giira terephtaloyl diclorid va Etylen Glycol

0 0
" *\C@C&’ + n HOCH,CH,OH
e he l
0

0
[ I
HOJ[0~©7C—0—CHQCH20][H + 2nHCl
1n
PET

Phan Ung nay xay ra nhanh va hiéu sut cao. Tuy nhién do clorua acid rat dat nén phuong
phéap khong duoc str dung trong cong nghiép.
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2.4.4 Tinh chit
e Trong nhu thuy tinh
e Do hat 4m thap, 6n dinh kich thuéc.
e Kha nang giir khi cao (chai nudc co gas)
e Khang va dap tot.
e Kha ning chiu nhiét kém (& 70 °C chai PET d bi bién dang)
e Chu ky ép san pham rat ngan.
2.4.5 Ung dung
e Chi tiét trong xe hoi, di¢n va dién tu
e Chai nudc giai khat.
e Mang bao goi thuc pham, soi. ..

2.5 PS ( Polystyren)

2.5 .1 Céng thirc ciu tao

H,C CH — CH, CH — CH, — CH —

& &

PolyStyren

2.5.2 Cdc théng sé co bin
v Titrong: 1.05-1.1
v Chi s chay: 1 — 8 g/10pht
Do bén kéo dut : 400 — 450 kg/cm?
v' D6 dan dai thap: 1 —2 %
v' Do cing Brinel: 14 — 16 kg/mm?
2.5. 3 Tinh chit
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Vo6 dinh hinh
Khéng phan cuc, d6 két tinh thip, do trong sudt cao, d& nhuém mau.
D6 bén co hoc thap, do din dai thap, 46 bén va dap kém, gion.
Nhiét d6 bién dang nhiét thap.
Céach dién tan sd cao tot.
Hoa tan trong benzen, aceton, MEK.
Chiu hoa chét (kiém, H,S0O,, HCI, cac axit hitu co) va nudc cao.

2.5.4 Ung dung
San pham nhua tai sinh: ly, hop...
Céch dién tan sb cao: vo hop, thung dién, éng, vat liéu cach dién...
Son: nhua Alkyd bién tinh Styren, son Epoxy bién tinh Styren...

2.5.5Qua trinh gia céng
Pa s cac san pham 1am tir ho nhura styrene gia cong ép phun. Nhua styrene c6 do
co rut nhd, d§ chinh xac kich thudc cao. Nhya styrene cé bién tinh cao su
c6wu diém tao sanpham 16n do dong chay tbt. Cac loai nhwra styrene c6 tinh
chat dan dién rat tot, kha ning dtic cac chi tiét chinh x4c cao, gia thanh vira phai.
Chung dung cho cac &p dung cach dién, cac phén két cAu cua cong ngh¢, dién tir
va truyén thong: nhu dién thoai ( v6 boc ABS, cac phan bén trong SB va SAN )
SB va ABS khang va dap ¢ nhiét do thap t6t nén dugc dung dé san xuat cic phan
vo boc trong va ngoai trong k¥ ngh¢ lanh.Trong nganh phuong thién giao thong,
SB va terpolymer dung 1am 16p 16t . vo boc, bang diéu khién, bo tai nhiét, ABS

dung lam than xe hoi thé thao. ..

2.6 POM (Polyoxymethylene)

2.6.1 Cong thirc ciu tao
[_O _CHZ_]n
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2.6.2 Cdc théng sé co ban
v Titrong: 1.41 —1.425.
Do két tinh: khoang 75%.
Chiu dugc nhiét do: 120 — 150°C
2.6.3 Tinh Chiit

Nhua két tinh, mau tréng stra, nhya ban trong subt.

AN

b0 kéo cang cang, do bén udn va module dan hdi cao.
Hut am thép.
Chiu hoéa chat kha tét.

2.6.4 Ung dung

D N NI NN

v' Bénh ring, hop s6, s6t cam, tay quay....

v' Lo xo dan hdi, 10 xo dfa....
2.6.5 Qué trinh gia céng
POM 1a 1 loai nhya ky thuit, c6 tinh cing cao ngay cd & nhiét do thép (nhiét do
chuyén tinh -60*C, duy tri tinh khang va va dap & -40*C),d6 mai mon thap.POM
thuong duoc dung lam céc chi tiét ky thuat trong may do kiém, dién tor, co khi chinh xac
Khuon nén gia nhiét 1én tdi 60 — 130*C dé tao két tinh va cdu tric bé mit t6t.Do co
ngét gia cong phu thudc vao nhiét o khudn,lén hon 3% xudng dén khoang 1%.Nhiét do

gia cong khong qua 220*C vi gdy nguy hiém do phan huy tao khi formaldehyde.
2.7 PBT(polybutylene terephtalate)

2.7.1 Cong thic ciu tao:
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Polybutylene Terephihalate
2.7.2 Cdc théng sé co ban
v Nhiét d6 thuy tinh hoa: 22°C.
Nhiét d6 ndng chay: 224 - 228°C.
D6 bén kéo: 560 kg/cm?.
2.7.3 Tinh chit:
Nhua két tinh.

ANEEAN

Khang nhiét cao.

Hép thu nudc thép, on dinh kich thude.
Khang hoa chat.

Khé&ng mai mon cao.

Céach dién tot

AN NN N Y R N

Néu dugc gia cudng soi thuy tinh thi do bén kéo ting, dién thé xuyén thing ting.
2.7.4 Ung dung
Cong tic dién, vo dong co dién, nip bugi, chép dén, tay nam cira xe 6t6, nap thung

chtra nhién liéu,......
2.8 PA (Poliamide)

2.8.1 Cong thirc ciu tao:
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2.8.2 Céc thong sé co bin

v" Ti trong: 1.02 — 1.16.

v' Do bén dit: 350 — 900 kg/cm?

v' D0 dan dai: 10 —40 %

v Nhiét d6 nong chay: 135 — 238 °C
2.8.3 Tinh chit

Do két tinh cao, mau tréng stra.

Do hap thy nude cao.

Tinh chdng ma sat va tinh boi tron tot.

Céach dién tét.

AN NN N

Khang hoa chét (trir phenol, crezol, acid manh).
2.8.4 Ung dung

Gia cong ép dun dé san xuit:

v' Mang mong bao bi cho cac san pham.

v' Kéo s¢i dat ludi danh cd, sgi ban chay ring, sgi cho cac loai dung cu thé
thao...(thuong dung Nylon 6; Nylon 6,6).

v San xuét dng cac loai ( Nylon 11 —12).

v' Boc day cap dién ( Nylon 6 — 10)

Gia cong ép phun: banh ring hop sd, banh xe nhwa, dung cu thé thao, vo 6t, chi

tiét quat dién.
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2.8.5 Qua trinh gia cong

PA gia cudng khoang 50%, 1a chat déo k¥ thuat thuong sir dung nhat, 4p dung trong céac
linh vuc cha yéu yéu cau d6 bén va déap, khang chan dong, hap thu tiéng on va rung dong,
bén dn mon va mon: Pém ma sat, con lan, thanh din chuyén dong truot, chdt an
toan...PA con duoc dung trong cong ngh¢ dién va dién tir nhu vat liéu cach nhiét c6 do
bén kéo va chiu nhiét d6 nhu thanh chuyén mach, cdc phan dac. ky thuat thuat khang
xang dau dudi mui xe hoi. Khuon nén gilt nhiét & nhiét do6 cao >100*C cho do két tinh
cao,khong tap trung tmg suét,cau trac ddng nhat va d6 cting bé mit cao. Thudng gia nhiét

khuén ¢ 140 — 170*C.

2.9 Polymethylmethacrylate (PMMA)

2.9.1 Cong thirc ciu tao, cac thong sb co ban

1. Cong thirc cdu tao

-
H2C—-?

n
C=0
/

O

“CH,

*PMMA
v -Tén IUPAC
-Poly (methyl-2 methylpropenoate)

-Thudc tinh

v
v' -Céc tén khac: Poly (methyl methacrylate) (PMMA), methyl methacrylate nhya
v
v -Codng thirc hoa hoc: (C502HS8) n
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-Khéi lugng phén tir khac nhau
-Mat do: 1,18 g/ cm3
-Diém néng chay: 160 ° C (320 ° F) [2]
-Chi sb khuc xa (nD): 1,4905 & 589,3 nm. [3]
v' -Cho héa chit & trang thai tiéu chuan (25 ° C (77 ° F), 100 kPa)
2.9.2 Tinh chat

D N NI NN

(PMMA), mét loai nhira tong hop duoc san xuét tir sy trung hop cia methyl
methacrylate. Mot nhya trong sudt va cimg chic, PMMA thuong dugc sir dung thay thé
cho kinh trong cac san pham nhu cira s6, giéng troiva tin may bay. Né duoc ban dudi
thuong hi¢u Plexiglass, Lucite, va Perspex.

PMMA, mdt este cua axit metacrylic (CH2 = C [CH3] CO2H), thudc ho acrylic quan
trong cua cac loai nhua. Trong san xuét hién dai, no dugc lay chil yéu tir propylene, mot
hop chét tinh ché tir cac phan phan doan nhe cta diu thd. Propylene va benzene dugc
phan ng véi nhau dé tao CUMENE, hoic isopropylbenzene; cac CUMENE duoc oxy
hoa thanh CUMENE hydroperoxide, duoc xir 1y bang acid dé tao thanh acetone; acetone
duoc 1an luot chuyén doi trong mot qua trinh ba budc dé methyl methacrylate (CH2 = C
[CH3] CO2CH3), mot chat 1ong d& chay. Methyl methacrylate, & dang 16ng s6 luong 16n
hoic treo giot nhu tét trong nude, duge polyme (phan tir ciia n6 lién két voi nhau véi sb
lwong 16n) dudi anh hudng cua ngudi khoi xudng cac ge tu do dé tao thanh PMMA réan.

CAu tric cua polymer lap di lap lai don vi la:

i
H,C—C
| n
C=0
/
O

“CH,

2.9.3 Qua trinh gia cong
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Trong ép phun, PMMA kho chay hon polystyrene, nén dau 16 hodc cong phun can c6
duong kinh 16n.Can thiét sdy kho vat liéu trude khi gia cong dé bé mit san pham dep (
vat liéu dé ¢ nhiét d6 70 — 100*C , 4 — 5 gid, do cao cua khéi vat liéu khong qua 4 cm ).
Nhiét d6 khuon cao 1am giam ning suit nhung giam tng suit trong san pham duc.

PMMA dung 1am kinh dén cac loai; cac d6 dung vé sinh nha tim, dia vi tinh...

2.10 Styrene-acrylonit-copol (SAN)

CN

2.10.1 Cong thirc cAu tao
2.10.2 Thong sb co ban
v' Cong thirc hoa hoc: (C8H8) n (C3H3N)
v' Hoa chét ¢ trang thai tiéu chuan (25 ° C (77 ° F), 100 kPa)
v' SAN tuong tu dugc st dung nhu polystyrene. Giéng nhu polystyrene, n6 dé v
khi chiu tdc dung co hoc. Cac copolymer c6 mdt nhiét dg thiy tinh 16n hon 100 °
C do céac don vi acrylonitrile trong chudi, do dé 1am cho vat liéu chiu dugc nhiét
do cao.
2.10.3 Ung dung:
-Bugc str dung lam hop dung thire an, do dung nha bép, cac san ph'?lm may tinh, vat liéu
bao bi, hop dung pin va soi quang nhwra. N6 ¢ ciu trac lién quan dén nhua ABS, noi
polybutadiene dugc polyme hoa voi SAN dé cung cdp cho mot loai vat liéu kho khin hon
nhiéu. Cac chudi cao su tao thanh cac giai doan riéng biét ma 1a 10-20 micromet dudng
kinh. Khi san phém dugc nhdn manh, crazing tur cac hat, giup gia ting sic manh cta cac
polymer. Phuong phap cta toi luyén cao su di duogc str dung dé ting cuong cac polyme
khéc nhu PMMA va nylon
2.10.4 Qua trinh gia cbng:
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SAN ép phun ¢ 210*C, 150 bar, d¢ co rut 0.5%. Vat li¢u phai giit kho, Vat liu nay
phai nong chay khi c6 dd nhét cao.

SAN dung cho cac dang bao bi trong sudt, khéng v, tiép xuc thyc phdm nhay
oxy hoa va UV.

2.11 Polybutylene (PB)

2.11.1 Cong thirc ciu tao

e ____[___

Ll o B

2.11.2 Thong sb co ban:Polybutene

v Céc tén khac:polybutene-1, poly (1-butene), PB

v’ S6 dang ky CAS9003-28-5

v' Cong thirc hoa hoc: (C4H8) n

v’ Mait d6: 0,95 g/ cm3

v' Diém néng chay 135 ° C (275 ° F; 408 K)

v hop chit lién quan: 1-butene (monomer)
2.11.3 Qua trinh, phwong phap gia cong:
-Nhiét trén 190 ° C, PB c6 thé d& dang duoc nén dac, duc phun, théi khubn , ép dun, va
han. N6 khong ¢ xu hudng nit giy do tmg suét cao. Do ¢ cdu triic tinh thé va trong
luong phén tir cao, PB c6 d bén va dap cao. PB ¢ d6 linh dong, chiu tic dong tét va co
phuc hdi dan héi tét.
-Dic diém, tinh chat: Polybutylene gdm ba hinh thirc két tinh khac nhau. Két tinh tao
atactic véi do nong chay 106,5 © C. tao dang syndiotactic & 124 ° C va mat do 0,89 g/
cm3. O nhiét 46 phong, né tu chuyén doi sang dang isotactic voi diém nong chay 135 ©

Cvamatdd 0,95 g/ cm3.
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-PBc6 kha nang chéng lai cac hoa chat nhu chat téy rira, dau, chit béo, axit, bazo, rugu,
xeton, hydrocacbon béo (ké ca nudc). N6 cho thiy sirc dé khang véi cac hydrocacbon
thom va clo cling nhu axit oxy hoa hon cac polyme khic nhu polysulfone va polyamide
6/6.

- Cac tinh ning khac bao gdm khang mai mon rat tbt, khang thim wét va phan tan t6t cac
chat don. N6 tuwong thich véi polypropylene, cao su, ethylene propylene, cac chat dan hoi
va nhua nhiét déo.

2.12 Polytetrafluoroethylene (PTFE)

2.12.1 Céng thic cau tao

#
Ak

Polytetrafiuoroethylene repeat unit, The degree of
polymerization, n Is often very high (>1000)

2.12.2 Thong s6 k¥ thuat
v' Tén IUPAC: poly (1,1,2,2-tetrafluoroethylene)
v" Céc tén khac: Syncolon, Fluon, Poly (tetrafluoroethene), Poly
(difluoromethylene), Poly (tetrafluoroethylene)
Dinh danh: Chit viét tit PTFE
Thuoc tinh:
Cong thirc hoa hoc: (C2F4) n
Mat d6: 2200 kg / m3
Piém néng chay: 600 K (327 ° C)
v DAn nhiét: 0,25 W/ (m - K)
2.12.3 Qua trinh hinh thanh, phuong phap gia cong

AN N N NN
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PTFE la san pham cta phan tmg tring hop gdc tu do cua tetrafluoroethylene. Phuong
trinh tong quat la:

n F2C=CF2 — 1/n - {F2C-CF2} n-
Boi vi tetrafluoroethylene c6 thé bi phan huy dé tetrafluoromethane va carbon, thiét bi
dic biét can thiét cho su trang hop dé ngin chin cac diém c6 thé tao ra nhitng phan tng
phu nay. Qua trinh nay thudng duoc bat dau véi persulfate, ma homolyzes dé tao ra cac
gbc sulfate:

[03S0-0S03]2=2S04 - -

Két qua 1 polymer dugc tao thanh véi nhom ester sulfat. Béi vi PTFE it tan trong hau hét
cac dung moai, trung hop dugc thuc hién nhu mot nhii twong trong nude. Qua trinh nay
tao ra mot hé thong treo cua cac hat polymer. Ngoai ra, sy tring hop duoc tién hanh bang
cach str dung mot bé mit PFOS v.v....
2.12.4 Ung dung
PTFE dugc str dung nhu mét 16p phu chéng dinh cho chio va dung cu nha bép. N6 tro
khong phan tng, mot phan do do bén cia lién két cacbon-flo va vi vay né thuong duoc
sir dung trong cac thung chira va dudng 6ng cho héa chat phan ing va an mon. Trudng
hop str dung nhu mot chét boi tron, PTFE 1am giam ma sat, mai mon va tiéu thu ning
lugng ctia may moc. N6 ciing thuong duge sir dung nhu mot loai vat liéu ghép trong phau
thuat.

2.13 Poly Fluorinated ethylene propylene (PFEP)
2.13.1 Cong thirc cau tao

“"CFz_CFz CFQ_CF_—

L CR UM
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2.13.2 Thong s6 ky thuat
v Mat d6: 2150 kg / m3
v Modul uén: 586 MPa
v Do bén kéo: 23 MPa
v D6 gian dai: (pha v&) 325%
v' Do bén gap:(Khac nhau)
v/ Biém néng chay: 260 ° C
v/ Hoat dong toi da tai nhiét do: 204 ° C
v Do hat nude (ASTM) <0,01% sau 24 gio
v/ Hang s6 dién moi (Dk)
+ta1 IMHz 2.1
v Yéu t6 tan
+tai IMHz 0,0007
v" Khéng Arc <300 giay
v’ Dién trd suat & mic 50% R.H.> 1016 Q m
2.13.3 Qua trinh hinh thanh va gia céng polymer

FEP 1a san pham cta phan tng tring hop gdc tu do hdn hop cua tetrafluoroethylene va
hexafluoropropylene. Hon hop nay duoc vu tién dé bu dip cho nhiing phan tng c6 hiéu
suat thap ciia cac thanh phan chira propylene. Qua trinh nay thuong duoc khoi mao véi
peroxydisulfate, hemolyzed dé tao ra cac gdc sulfate. Boi vi FEP 1a kém tan trong hau hét
cac dung moi, qua trinh trung hop dugc thyc hién nhu mét nhi twong trong nudc, thuong
str dung mot bé mat nhu PFOS. Céc polymer c6 chira khoang 5% thanh phan propylene.
2.13.3 Ung dung

-Giéng nhu PTFE, FEP dugc str dung chu yéu cho hé théng day dién, cap déng truc, hé
thong day dién cho day may tinh va thiét bi k¥ thuat, cac loai cap dong truc nhu RG-316.
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-Trong san xuit cac bo phan tong hop chét luong cao, chang han nhu trong cac nganh
cdng nghiép hang khéng vii try, FEP phim c6 thé duoc sir dung dé bao vé khuén trong
qué trinh bao dudng.

-Do tinh linh hoat, kha ning khang cy dé tin cong hoa hoc va tinh truyén quang, vat liéu
nay, cung voi PFA thuong duge sir dung cho thiét bi phong thi nghiém nhya va cac loai
6ng c6 lién quan dén qua trinh quan trong hodc chiu 4n mon cao. Nhan hiéu GmbH,
Finemech, Savillex va Nalgene ciing dugc biét cic nha cung cép cac thiét bi phong thi

nghiém.
B. NHU'A NHIET RAN

1. Khai niém
La loai Polyme khi bi tac dong cua nhiét hoac cac giai phap xu li héa hoc tré nén
cung ran (dinh hinh san phﬁm ) hay n61 mdt cach khac dudi tdc dong cua nhiét, chit xac
tac hay chit dong rin va ap suat loai nhua nay xay ra phan tmg hoa hoc va tao bén trong
mang ludi cac lién két ngang (khau mach) tao thanh cau trac khong gian ba chiéu.

2 Cac loai nhua nhiét rin théng dung va g dung
2.1 Nhua UPE ( Unsaturated Polyester )

2.1.1 Giéi thiéu

Nhua polyester dugc st dung rong rai trong cong nghé composite, polyester loai
nay thuong 13 loai khong no, c6 kha ning dong rin ¢ dang long hodc ¢ dang rin néu cé
diéu kién thich hop. Thong thudng nguoi ta goi polyester khong no 1a nhua polyester hay
ngan gon hon 1a polyester.

Vé mit hoa hoc, né con cé kha niang tham gia phan ting hoéa hoc véi cac nhom
khac (tuc 1a tao lién két) nho chét xuc tac, xuc tién, dé tao ra san phém cudi cung dong
ran. Qué trinh phan tng ndy sinh nhiét, dugc goi 1a phan tng két ndi ngang.

Phu thudc vao loai va ti 1€ ham lugng nguyén li€u thd, nguoi ta tao ra nhiéu loai

nhya ( resin ) khac nhau c6 déc tinh co 1i tr1 khac nhau cho nhiéu muc dich st dung.
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Vi du: Resin da dung, Resin chéng chay, Resin chiu hoa chit, Resin giam mui

Styren, Resin duc, Resin déo, Resin chay....

e (Cong thirc ciu tao: -R-COO-R-
O
[
CH; COOH P
Jlll-l—(}.l-l2 + x [ :O
OH OH COOH &
O
PG Isophthalic acid MA
200-225°C
O
I
— - C s
CH, (|31‘13
: —0—(|JI-I—CI'12—0—C—CI-I=CH— C—_CH—CH,— O+
| [
- o O O : s
Unsaturated Polyester Resin

e Vi R 1a nhdom c6 ndi doi,khong no.

e Tuy thudc vao nguyén liéu téng hop.Vi du nhu anhydrite maleic:
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2.1.2 Phén logi
Polyester c6 nhiéu loai, di tir cac acid, glycol va monomer khéc nhau, mdi loai ¢6
nhiing tinh chat khac nhau.
C06 hai loai polyester chinh thuong str dung trong cong nghé composite:

e Nhuya orthophthalic cho tinh kinh té cao, dugc st dung rong réi, ding lam
cac san pham compozit da dung chu yéu dit dudi mai che, it chiu anh hudng thoi tiét va
anh sdng mat troi .

e Nhua isophthalic c6 kha ning chiu méi truong ngoai troi,chiu hoa chét tét
hon ortho-resin. Loai nay ing dung lam Gelcoat, lam khuon, cac san phém dat ngoai troi
(thung chira, bé boi....)

2.1.3 Tinh chit
N6 duoc hiéu 1a tinh chat vat 1y va con phu thudc nhiéu vao cac yéu to:
+ Thanh phan nguyén liéu (loai va ty 18 tac chat st dung)
+ Phuong phap téng hop
+ Trong lugng phan tir
+ Hé doéng rin (monomer, chét xtc tac, chat xuc tién)
+ Hé chat don
Bang cach thay ddi cac yéu to trén, nguoi ta s& tao ra nhiéu loai nhya UPE c6 cac
tinh chit dic biét khac nhau tuy thudc vao yéu cAu st dung.
Tinh khang hoa chét cia UPE :
+Khang Acid loang : Tét

+Khang Kiém loang; Tét
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+Khang dau, m¢ Vura phai

+Khang Hydrocacbon béo : Kém
+Khang Hydrocacbon thom: Kém
+Khang Hydrocacbon Halogen: Kém
+Khang con : Tét

+ Pac tinh vat 1i cha yéu :

+Trong luong riéng : 1,1-1,46 kg/l
+D¢ cting (Rockwell) : 70-115
+Strc bén kéo (MN/m?): 42-91
+Modun kéo (GN/m?): 2-4,5
+Strc bén nén (MN/m?): 90-250
+Co ngot (%): 0,004-0,008
+Heé sb thim nude (%): 0,15-0,6
+Nhiét riéng (Kj/g.°C): 0,3

+Hé s6 dan nhiét (W/m.°C): 0,21

+Hé sb dan no dai (/°C): (9,9-18)*10°

2.1.4 Ung dung
Nhuya Polyester dugc ung dung rdng rdi nhu nhitng vat licu Compozit. Su phat
trién ciia n6 di huéng nganh coéng nghiép nhya tao ra nhitng san pham tng dung thu

vi.C6 1& hau hét trong linh vuc x4y dung va hang khong vil tru.
2.2 Nhwa Vinylester

2.2.1 Gioi thi¢u
Vinylester c¢6 cdu trac twong ty nhu polyester, nhung diém khéc biét chu yéu cua
nd véi polyester 1a vi tri phan ung, thuong 1a ¢ cudi mach phén tir do vinyl ester chi co
két d6i C=C ¢ hai dau mach.
2.2.2 Tinh chit
Toan bd chiéu dai mach phan tir déu sin chiu tai, nghia 14 vinylester dai va dan

hoéi, chiu tng sudt moi tot hon polyester. Vinylester c6 it nhom ester hon polyester
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(UPE), nhom ester rat d& bi thuy phan, ttrc 13 vinylester khang nudc tot hon cac polyester
khac, do vy no6 thudng duoc Gmg dung 1am 6ng dan va bon chira hoa chat.
Vinylester chiu nhiét tot (chi bién dang ¢ nhiét do cao)
2.2.3 Ung dung
Khi so sanh véi polyester thi s nhom ester trong vinyl ester it hon, nghia 13 vinyl
ester it bi anh hudng boi phan tmg thuy phan. Thuong dung vat liéu nay nhu 1a 16p phu
bén ngoai cho san pham ngip trong nudc, nhu 1a vo ngoai cua tau, thuyen.

Gia thanh Vinylester dat gap 2-3 lan UPE.
2.3 Nhuwa Epoxy

2.3.1 Gidi thiéu

Nhua epoxy dugc tao thanh tir nhitng mach phan tur dai, co cau truc tuong tu
vinylester, voi nhom epoxy phan tng ¢ vi tri cudi mach.

Epoxy la dai dién cho mot s6 nhua cé tinh ning tot nhat hién nay. Noi chung,
epoxy c6 tinh nang co 1y, khang méi trudng hon han cac nhya khac, 13 loai nhua duogc sir
dung nhiéu nhat trong céac chi tiét may bay. Véi tinh chat két dinh va kha ning khang
nudc tuyét voi ctia minh, epoxy rat 1y tuong dé sir dung trong nganh dong tau, 13 16p 16t
chinh cho tau chat luong cao hodc 1a 16p phu bén ngoai vo tau hay thay cho polyester dé
bi thiy phan bdi nudc va gelcoat.

Cong thirc ciu tao:

C'H;
%@%—@D—CHE—?H—CHE—D}—
C'Hy OH n

2.3.2 Tinh chit

% Kha nang khang nudc ciia epoxy rat t6t do nhya epoxy khong c6 nhom ester. Do
do:

% Chiu Uing suét co va nhiét tdt , dai va khéng nhiét tdt hon mach thrflng do ¢o6 hai

vong thom & vi tri trung tam.
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% Ca nhya epoxy 1ong va tac nhan dong ran déu c6 do nhét thap thuan loi qua trinh
gia cong.

% Epoxy dong rin dé dang va nhanh chéng & nhiét do phong tir 5-150°C, tuy cach
lua chon chit dong ran.

< DO co ngdt thap trong khi dong ran. Luc két dinh, tinh chit co 1y cua epoxy duoc
tang cudng boi tinh cach dién va kha nang khang hoa chat.

Dic tinh vat li chu véu :

Trong lugng riéng : 1,11-1,4 kg/l
Do cung (Rockwell) : 80-110

Ste bén kéo(MN/m?): 28-91

Mbdun kéo(GN/m?): 2,4

Stre bén nén(MN/m?): 100-175

Co ngot(%): 0,001-0,004
Hé s6 tham nude(%): 0,08-0,15
Nhiét riéng (Kj/g.°C): 0,25

Hé s6 dan nhiét (W/m.°C): 0,21

Hé s6 din no dai (/°C): (8,1-11,7)*107

2.3.3 Ung dung
-Ung dung cta epoxy rat da dang, n6 dugc dung lam: keo dan, hdn hop xur 1y bé

mat, hdn hop d6, sealant, bot trét, son....
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2.4Polyurethane (PUR and PU)

2.4.1 Cong thirc ciu tao:

H

— I —
+R—N—C—0-
—nN
O
nO=C=N-©CH2-©N=C=O + NHO-CHzCHzOH

4,4- MDI ethane-1,2-diol

o) o)
] 1
=~ - OronOryloocens
H H \

a polyurethane

n

the urethane linkage

2.4.2 Qua trinh hinh thanh

-Polyurethane dugc san xuat bang cach tron hai hay nhiéu dong chat long. Cac
dong polyol chira chat xtc tac, hoat dong bé mit v.v... Hai thanh phan nay duoc goi la
mot hé thdng polyurethane, hodc chi don gian 13 mot hé thong. Céc isocyanate thuong
duogc goi 1a 'B-side' hay chi 12 'iso’. Su pha tron cua céc polyol va cac chat phu gia khac
thuong duoc goi 1a "A-side’'. Hoén hop nay cling co thé duoc go1 la mdt 'nhya' hodc 'nhya
pha tron”. Phu gia nhya PU c6 thé bao gém nhiéu loai, Cac mbi lién két chéo, bé mat,
chét chéng chay, bot mau, va cac chit don. Qua trinh tao Polyurethane co thé duoc thuc
hién trong mot loat cacthanh phﬁn mat do va dé cung khéac nhau béng cach thay ddi cac

isocyanate, polyol hodc chét phu gia.
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C. VAT LIEU COMPOSITE ( COMPOZIT )

1. Gidi thiéu
Vat liéu Composite la vat liéu dugc ché tao téng hop tir hai hay nhiéu vat liéu khac
nhau nhim muc dich tao ra mot vat liéu méi ¢6 tinh nang uu viét hon han vat liéu ban
dau. Vat liéu Composite dugc cdu tao tir cac thanh phén ¢t nhim dam bao cho
Composite c6 dugc cac dac tinh co hoc can thiét va vat liéu nén dam bao cho cac thanh
phan ctia Composite lién két, 1am viéc hai hoa véi nhau.
2. Tinh chét
Trong diéu kién sir dung cac vat li¢u ding tiéu chuén thi vat liéu composite co
nhitng uu diém chu yéu sau
+ Nhe nhung ctiing virng, chiu va dap, udn, kéo tot
+ Chiu hoa chét, khong sét gi, chong an mon. Pic tinh nay thich hop cho bién va
khi hau ving bién.
+ Chju thoi tiét, chdng tia tir ngoai, chdng 130 hoa nén rat bén .
+ Chiju nhiét, chiu lanh, chong chay.
+ Céch dién, cach nhiét tot.
+ Chiu ma sat, cuong do luc, nhiét dé cao (thé hién & composite sgi carbon)
+ Hap thu song dién tir tot (composite — thiy tinh)
+ Khong thAm nudc, khong doc hai.
+ Bao tri, bao dudng, sira chita dé dang, chi phi thép.
+ Mau sic da dang, dep bén vi duoc pha ngay trong nguyén liéu.
+ Thiét ké, tao dang thuan lo1i, da dang, c6 nhiéu cong ngh¢ dé lua chon
3 Phan loai
3.1 Vat liéu composite ion dang s¢i: Khi vat li¢u ting cuong c6 dang soi, ta
goi d6 13 composite don dang soi, chat don dang soi gia cudng ting co 1y tinh cho

polymer nén.
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3.2 Vit li¢u composite don dang hat :Khi vat liéu tdng cuong c6 dang hat, cac
tiéu phan hat d6n phan tan vao polymer nén. Hat khac soi & chd n6 khéng c6 kich thude
wu tién. Phan loai theo ban chat, thanh phﬁn:

s Composite nén hitu co (nhya, hat) cung véi vat liéu cdt ¢ dang: soi hitu co
(polyamide, kevlar...), Sgi khoang (thuy tinh, carbon...), s¢i kim loai (Bo, nhém...)

% Composite nén kim loai: nén kim loai (hop kim Titan, hop kim Al,...) cing
v6i1 don dang hat: soi kim loai (Bo), soi khoang (Si, C)...

% Composite nén khoang (gdm) véi vat liéu cot dang: soi kim loai (Bo), hat kim
loai (chat gbm), hat gbm (cacbua, Nito)...

4 Ciu tric vit liéu Composite
a. Polymer nén
+La chat két dinh, tao moi trudng phan tan, dong vai tro truyén (mg suat sang don
khi ¢6 ngoai luc tac dung 1én vat liéu. C6 thé tao thanh tir mot chat hodc hdn hop nhiéu
chat duoc tron 1an mot cach déng nhét tao thé lién tuc.
+Trong thuc té, nguoi ta co thé st dung nhya nhiét ran hay nhya nhiét déo lam
polymer nén:

¢ Nhuya nhié¢t déo: PE, PS, ABS, PVC...don duogc tron voi nhya, gia cong trén
may ép phun & trang thai nong chay.

< Nhua nhiét rin: PU, PP, UF, Epoxy, Polyester khong no, gia cong dudi ap
sudt va nhiét do cao, riéng v6i epoxy va polyester khong no co thé tién hanh ¢ diéu kién
thuong, gia cong bang tay (hand lay- up method). Nhin chung, nhwa nhiét rin cho vt liéu
co co tinh cao hon nhua nhiét déo.

b. Chat dén (cét)

Dong vai tro 1a chit chiu ing suét tip trung vi don thuong cé tinh chat co 1y cao
hon nhya. Ngudi ta danh gia don dua trén cac dac diém sau:

% Tinh gia cudong co hoc.

% Tinh khang hoa chat, méi truong, nhiét do.

% Phan tan vao nhua tot.

*,

0

. Truyén nhiét, giai nhi¢t tdt.
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% Thuan lgi cho qua trinh gia cong.
+* Gia thanh ha, nhe.

Tuy thudc vao timg yéu cau cho timg loai san pham ma ngudi ta co thé chon loai
vat liéu don cho thich hgp. C6 hai dang don:

% Don dang soi: s¢i ¢o tinh nang co 1y hoa cao hon don dang hat, tuy nhién, soi
c6 gia thanh cao hon, thuong dung dé ché tao cac loai vat liéu cao cép nhu: soi thay tinh,
so1 carbon, so1 Bo, so1 cacbua silic, soi amide...

+ Don dang hat: thuong dugce st dung 1a : silica, CaCOg, véy mica, Véy kim loai,
don khoang, cao lanh, dat sét, bot talc, hay graphite, carbon. .. kha ning gia cudng co tinh
ctia chét don dang hat dugc sir dung véi muc dich sau:

* Gidm gia thanh.

= Tang thé tich can thiét ddi v4i don tro, ting do bén co 1y, hoa, nhiét, dién,
kha ning cham chay di véi don ting cuong.

= Dé dtc khudn, gidm su tao bot khi trong nhura c6 d6 nhét cao.

= (Cai thién tinh chat bé mat vat liéu, chéng co rat khi dong ran, che khuat soi
trong cau tao ting cuong soi, giam toa nhiét khi dong ran. Cot soi ciing c6 thé 1a soi ty
nhién (s¢1 day, so1 gai, soi lanh, xo dua, xo tre, bong...), cO thé 1a soi nhan tao (so1 thuy
tinh, soi vai, soi poliamit...). Tuy theo yéu cau st dung ma ngudi ta ché tao soi thanh
nhiéu dang khac nhau : soi ngén, soi dai, soi roi, thm soi. ..

= Viéc tron thém cac loai cdt soi nay vao hon hop c6 tac dung lam tang do bén
co hoc cling nhu do bén héa hoc cua vat liéu PC nhu : kha nang chiu dugc va dap; do
gian nd cao; kha nang cach am tt; tinh chiu ma sat - mai mon; do nén, d6 uén déo va do
kéo dut cao; kha niang chiu dugc trong mdi truong an mon nhu: mudi, kiém, axit...
Nhitng kha ning d6 da chimg to tinh wu viét cia hé thong vat liéu PC méi so véi cac loai
Polyme thong thuong. Va, ciing chinh vi nhitng tinh nidng wu viét 4y ma hé thong vat liéu
PC di dugc str dung rong rii trong san xuét ciing nhu trong doi song.

c. Chdt pha lodng
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Tinh chit cua polyester phu thudc khong nhing vao ham luong nbi doi va nhom
ete, vao mach thom hay théng, murc do da ty ma con phu thudc vao tinh chét cta tac nhan
nbi ngang — monomer.

Cac monomer khau mach ngang dugc dung dé dong trung hop véi cac ndi doi
trong nhua UPE, tao két ngang, thudng 1a chat c6 do nhét thap (dang 16ng) nén con co tac
dung lam giam d nhét ctia hdn hop, do vay ching con duge goi 1a chit pha lodng.

Monomer pha loing phai théa mén cac diéu kién sau:

< DPong tring hop tét voi polyester, khong tring hop riéng ré tao san pham
khong dong nhat, lam anh hudng dén tinh chat cua san pham, hodc con sét lai monomer
1am san phdm mém déo, kém bén.

%+ Monomer phai tao hdn hgp dong nhit véi polyester, tot nhat 13 dung méi cho
polyester. Luc d6 né hoa tan hoan toan vao gitra cdc mach phan tir polyester, tao thuan lgi
cho phan img dong ran va tao dd nhét thuan 1gi cho qué trinh gia cong.

% Nhiét do s6i cao, kho bay hoi trong qua trinh gia cong va bao quan.

% Nhiét phan tng dong tring hop thap, san phadm ddng tring hop it co rut.

% ltdoc.

Pé dong ran polyester, ngudi ta dung cac monomer : styrene, metyl meta acrylat
(MMA), vinyl, triallil xianuarat, ... trong d6 styrene duoc sit dung nhiéu nhét do c6
nhitng tinh chat wu viét:

< C6 d6 nhét thap.

< Tuong hop tot v4i polyester, kha ning dong tring hop cao, tu tring hop thap.

% Poéng ran nhya nhanh.

% San pham chju thoi tiét tot, co 1y tinh cao, cach dién tot.

% Kha ning tu bc chay thap.
d. Chat tach khudn, chdt lam kin va cdc phu gia khdc
Chat réc khuon:

= Chét roc khuon c6 tac dung ngin can nhya bam dinh vao bé mit khuén.
= Chat réc khuon dung trong dap tay 1a loai chat roc khudn ngoai dugc boi truc

tiép 1én khuon.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

= Mot s6 chit roc khuon: wax, silicon, diu mé, mé heo. ..

Chét lam kin:

= Vé6i khuon lam tir cac vat liéu x6p nhu gd, thach cao thi can phai boi chat lam
kin trude khi dung chit réc khuon.

= Cac chit lam kin x4m nhap vao cac 16 x6p, ngin chin nhya bam vao.

= Mot s6 chat 1am kin: Cellulose acetate, wax, silicon, stearic acid, nhua furane,
véc ni, son mai...

Chét tay bot khi:

» Bot khi lam san phém composite bi giam do chiu luc, do chiu thoi tiét va tham
my bé mit.

* Luogng thuong st dung: 0.2-0.5% luong nhuya.

= Luu y: nén cho chit tiy bot khi vao nhua trude khi ding cac thanh phan khac.

Chét thAm uét soi:

= C6 tac dung ting kha nang thdm udt soi gitp sir dung don nhiéu hon.

* Luong dung: 0.5-1.5% so v&i don.

Chét tang d6 phan tan.

Chat ngan thoat hoi styrene.

e. X(c tac — Xiic tién

XUc tac:

Céc chat xtic tac chi duoc cho vao nhwa trude khi gia cong. Vai tro cta chung 1a
tao gbc tu do kich dong cho qua trinh xtic tic phan (mg dong tring hop.

Tac nhan kich thich cho su tao thanh géc tu do co thé 1a chat xuc tién, birc xa anh
sang, tia tir ngoai hay nhiét d6. Chat xtc tic gdm cac loai:

Xuc tac Peroxide:

Peroxide : thong dung nhét 1a benzoil-peroxide. N6 1a loai bot tréng, ton tai ¢ ba
dang: kho (khoang 5% am), paste trong nudc (khoang 25% nudc), va thong dung nhét 13
paste trong tricresyl-phosphonate hay dimetyl phthalate (khoang 70% peroxide). N6 duoc

ding dé dong rin nhya polyester (¢ nhiét do khoang trén 80°¢) va thuong duoc ding voi
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ti 1€ 0,5-2% so v61 nhya. Khi cho vao nhya n6 thuong & dang paste. Ngoai ra cac chét
xuc tac thudc loai peroxide con co6:

+ Di-t-butyl peroxide (CHs)3-C-0O-O-C-(CHs);

+ Di-acetyl peroxide (CH5)3-CO-0-O-OC-(CHs);

+ Hydroperoxide

+ t-butyl-hydroperoxide (CH3);-COOH

+ Cumen-hydroperoxide CgHs-C-(CH3),-O-OH.

Hai loai MEKP va HCH duogc dung dé déng rian ngudi cho nhya polyester:

= MEKP la tén viét tat caa Metyl Ethyl Keton Peroxide, n6 thuc chat 1a hdn
hop ctia mot s6 hop chat peroxide, thanh phan thay d6i tiy thudc vao nha san xuat. N6 13
chat oxi hoa manh nén phai tranh tiép xtic vdi oxi.

= HCH la san pham phan ung giita Hydroperoxide voi Cyclohexanol peroxide va
duoc goi tén 1a cyclo-hexanol peroxide. Tuy nhién né 1a hdn hop cua it nhat hai trong bén
chat sau (theo Criegree, Schorenberg va Becke)

Xuc tac azo va diazo

= Diazo aminobenzen: C¢Hs-NH-N=N-C¢Hs5

* Dinitric cua acid diizobutyric: NC(CH3),-N=N-C(CHj3),-COO-CN

» Dimetyl ester cud acid diizobutyric: C,Hs-OOC-C(CHj),-N=N-C(CH3),-COO-C,Hs
Chit xiic tién:

Chét xtc tién 13 chat dong vai trd xuc tac cho phan tmg tao gbe tu do cta chat xic
tac. Dung chat xtc tién s& giam dugc nhiét do va thoi gian dong ran mot cach dang ké va
c6 thé déng rin ngudi. Gom cac loai:

Xiic tién kim logi: Xtc tién kim loai 12 mubi cta kim loai chuyén tiép nhu: cobalt,
chi, mangan, ceri, ... va cac acid nhu: naphthenic, linoleic, octonic,... hoa tan tdt trong
polymer. Loai xuc tac nay thuong dung chung véi cac chét xtc tac dang hydroperoxit
(MEKP, HCH). Naphthenic-cobalt 13 loai thong dung nhét thuong ding. Ngoai xiic tién
kim loai ¢ dang mudi, nguoi ta con dung dang phtrc, vi du: Ferrocen, dang phirc
dicyclopentadienyl cua st dung dé xuc tién cho cumen peroxit khi cin dong ran nhanh &

nhiét 6 khoang 80°C. Amin bac ba.
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4.5 Cac cong nghé gia cong vat liéu Composite
Trong cong nghé composite nhét thiét phai c6 khudn. Sau khi tach khoi khuén, bé
mit san pham (mot hay ca hai mit tuy phuong phap gia cong) bong lang, c6 mau sic day
du, khong qua budc hoan tat san phim nhu khi gia céng nhua nhiét déo. Vi thé, khuén
dong vai trd rat quan trong trong viée quyét dinh chit luong,vé dep ctia san pham.
Cong nghé tmg dung rong rai nhat trong nganh tai Viét Nam ciing nhu trén thé
gidi 1a cong nghé dbc tiép xtic cho san phim bong lang mot mit, gdm hai loai sau :
< Trai 16p bang tay (Hand lay up).
% Trai 16p bang sting phun ban (Spray up).
Pé c6 san pham bong lang ca hai mat,ding cac cong nghé sau :
% Cong nghé dic chuyén (RTM-Resin transfer moulding)
% Cong nghé duc nén (compression moulding)
% Co6ng nghé quén soi (Filament Winding)
% Cong nghé duc kéo (Fultrusion)
s Cong ngh¢ tao 16p lién tyc (continuous laminating)
% Cong nghé duc vira thuy tinh (Plaster Glass)
% Cong ngh¢ ép phun (injection moulding thermoplastics)
% Codng ngh¢ duc ép co phan tng gia cuong (RRIM-Reinforced reaction injection
moulding).
4.6 Ung dung
< Tau thuyén, bon chira nudce, bon chira hoa chit. ..
% Cau kién nha may hoa chit, phong thi nghiém.
% CAu kién trong may dién tir, vach cach nhiét.
% Vo may bay, bé phong tén lira, cau kién cho nganh hang khéng vii tru.

% VOm mai che, hd boi.
D. Cao Su

-Cao su hay elastome 1a mdt loai san pham cua polyme. Do dac diém cau tao, cao

su 1a loai vat lidu co do dan hdi rat cao, d6 co gian khi kéo c6 thé dat téi 700 — 800%,
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co tinh chéng thdm nudc, chiu ma sat, it bi mai mon va c6 kha nang giam chan dong
tdt, c6 do cach dién, cich nhiét va cdch Am cao v.v. nén cao su 13 loai vat liéu c6
y nghia quan trong ddi voi doi séng va k¥ thuat.

-Cao su theo nguén géc héa hoc ¢6 thé chia 1am hai loai 1 cao su tu nhién va cao

su nhan tao.

1.Cao su tw nhién.

+ Chu tric:

- Cong thuc cau tao:
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- Tat ca cac mat xich isopren déu c6 cau hinh cis nhu sau: * TH; 2y

Cao su ty nhién 12 san pham l4y tir nhya ciy cao su co tén he- ve —a thudng moc
& nhitng ving nhiét di nhu Viét Nam, no 14 san pham tring hop cia izopren tu nhién
v6i cong thirc hoa hoc 1a (C5H8)n va cong thic cau tao nhu sau
CH2=CH-C=CH2
|
CH3

+Dic diém ndi bat trong ciu tao trén 13 ¢6 hai mbi lién két kép nén khi nung dén
500C cao su bi hoa mém va trd nén dinh, con & niét dd thép n6 hoa gion.

+Cao su hoa tan trong cacbua hydr6 va cacbon disunfua (CS2).

+Cao su 1a chat vo dinh hinh nhu khi chiu kéo lai 1 chét tinh thé co su sép Xép trat tu

trong khong gian. Khi bé lyc tac dung cao su trd lai 1a chat vo dinh hinh.
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+Nhuge diém co ban cla cao su ty nhién 1a dé bi hoa gion ¢ nhiét do thap dé bi
mém va chay dinh & nhiét d6 cao, c6 d6 bén co sat yéu, hoa tan trong xing va dau v.v.
vi vdy cao su nguyén chit hau nhu khong dugc sir dung trong thuc té.

+Dé c6 thé sir dung duogc, cao su can phai dugc tién hanh luu héa. Ban chit cia qua
trinh ndy 14 cdc nguyén tir luu huynh két hop v6i nhitng mach polyme izopren tao
thanh nhitng doan bic ciu, 1am cho cac phan tir polyme ctia cao su ty nhién c6 ciu tao
thanh mach lu6i. Pay 1a mot qua trinh thuan nghich xay ra & nhiét d6 cao. Su két hop
gitta luu huynh va polyme c6 thé biéu dién bang so dd trén hinh 10.5 . Trong qua trinh
nay nguyén tir luvu huynh 13 vong tron den tao thanh nhitng doan bac cau lam cho céc

phan tir cao su ty nhién c6 cau tao ludi.

Luu y rang do thyc té khong ding cao su tw nhién cho nén danh tir cao su
ding trong k¥ thuat cling nhu doi song duoc hiéu 13 cao su di dugc luu hoa. Cao su
sau khi duoc luu hoa, céc tinh chat duoc cai thién rd rét, tinh chiu nhiét tang, co tinh
nang cao, tinh hoa tan dugc khic phuc.
+Tuy thudc vao lugng luu huynh cho vao cao su co thé thu duge cac loai cao su sau
day:
+Cao su mém (1 — 3% S) c6 d6 dan hoi va do bén rit cao (LI = 150— 500%).
+Cao su ctrng — €bonit (30 — 35% S) 1a vat liéu clrng c6 tinh chiu nhiét, chiu va

dap t6t (2 — 6%)

2.Elastome (Cao su tong hop).

+ Cao su nhan tao la loai cao su dugc trung hop tu chit butadien hay divinyl do
Lebedep thyc hién thanh cong 1an dau tién nim 1909. Nguyén liéu dé ché tao ra cao
su nhén tao 13 c¢dn, dau mo va khi ty nhién. Luong cao su nhan tao dugc san Xuét ngay
cang ting thay thé dan cho cao su tu nhién. Hién nay trén 50% san pham cao su dugc

ché tao tir cao su nhan tao. Céc loai cao su nhan tao dién hinh 1a cao su Styren —
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butadien (SBR) va cao su silicon.
+Trong cao su luu hoa, ngudi ta con cod thé cho them mot sb loai chit don khac nhau
nhu bot phén, bot than) hay chat nhudm mau, chit xtc tac dé tdng nhanh qua trinh luu
hoa. Cao su dugc st dung rong rai trong cong nghiép dién lam vat liéu cach dién, day
dan céc loai cap.
+Tinh dan hoi ctia cao su c0 lién quan dén céu tric dicdac.

+ Khi chiu tac dung cua luc kéo F no6 bi kéo cang ra, phan tir tr¢ nén g'?m nhu mach

théng. Khi hét luc tac dung no tr¢ lai trang thai ban dau
3.Cao su buna, cao su buna =S va cao su buna =N

- Cao su buna c6 tinh dan hoi va d6 bén kém hon cao su thién nhién. Khi dung
buta-1,3-dien & 100C, polime sinh ra chira 77% don vi trans-1,4 va 7% don vi cis-1,4
(con lai 12 san pham trung hop 1,2). Con ¢ 1000C sinh ra polime chira 56% don vi
trans-1,4 va 25% don vi cis-1,4 (con lai 1a san pham tring hop 1,2)

-Cao su buna —S c6 tinh dan hoi cao

-Cao su buna — N ¢6 tinh chong dau tét

4, Cao su Isopren

- Trung hop isopren c6 h¢ xuc tac dac biét, ta dugc poliisopren goi la cao su
isopren, cdu hinh cis chiém =~ 94 %, gan gidng cao su thién nhién

- Ngoai ra ngudi ta con san xuat policloropren va polifloropren. Cac polime nay
déu c6 dic tinh dan hdi nén duge goi 12 cao su cloropren va cao su floropren. Chiing

bén v4i ddu m& hon cao su isopren
5.Dac diém cua cao su tong hop:

- Céu trac: mang ludi thua. Pan hoi cao (max).

- Ché tao : luu hoa.
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Polyme + Luu huynh (S) Nung : T-cao
- Gia cong bang cac phuong phap:
+ Duc ép.

+ Puc dun.
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