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Tém tit: Bai bao trinh bay cac két qua phan tich mau vt liéu 16i bac @ truc chan
Vit ngogi nhap. Mau vt liéu dwoc xir ly bzing phuwong phap chiét Soxhlet két hop nhiét
phan, dwoc xdc dinh thanh phan bang cdc kj thudt phan tich hién dai nhw: hong ngoai
(FT-IR), tan xa tia X (EDX), phdn tich nhiét vi sai (TGA) va sdc ky khi ghép noi khoi
phé (GC-MS). Két qua phan tich cho thdy, vt liéu 16i bac ¢6 thanh phan chinh la cao su
nitril, chat héa déo dioctyl phtalate va cdc loai bét don va phu gia vé co. Tong ham
luwong chat hitu co la 65,231%, than den: 24,121%; tro vé co: 10,666%, trong do, MoS,
chiém 15% tong tro vé co.

Tir khéa: Phan tich thanh phan; Bac d& truc chan vit; Cao su nitril.
1. PAT VAN PE

Bac dd truc chan vit [a mot co céu quan trong, co tac dung ¢d dinh va nang d& truc chan vit
cua tau thuy, gitp chan vit lam viéc 6n dinh, giam ma sat, tiét kiém nhién liéu dong co, giam an
mon, ting tudi tho lam viéc cua chéan vit. Hién nay, cac loai bac d& boi tron lam mat bang nudc
d3 thay thé hoan toan bac boi tron bang dau. Bac d& phai dam bao cac yéu cau co ban nhu: co do
bén co 1y cao, hé sb6 ma sat gitta truc va bac nho, bén mai mon, giam chin tbt, bén moi truong,
khong bi thay d6i kich thudce khi 1am viéc trong méi truong nude [1-3].

Bac d& truc chan vit cho tau hai quan cua hing Johnson Cutless gdm hai b phén 13 40 bac va
161 bac [4]. Trong d06, 161 bac 1a by phan chiu tdc dung cia lyc ma sat li€n tuc trong qua trinh tau
van hanh. Viéc phéan tich, [am rd ban chat vat liéu 15i bac c6 vy nghia quan trong nham dinh
hudng nghién ciru, ché tao bac d& thay thé cho san phém ngoai nhap.

Céc k¥ thuat hién dai nhu: phd hong ngoai (FT-IR), phéan tich nhiét vi sai (DTG), phan tich
tan xa tia X (XRD) va phd GC-MS la cac phuong phap hiéu qua trong phan tich thanh phén vat
liéu polymer [5-9]. Trong nghién ctru nay, chung t6i sir dung phwong phap chiét soxhlet két hop
nhiét phan dé pha mu, va sir dung cac ky thuat hién dai nham 1am rd ban chat va ham lugng cta
cac thanh phan chinh trong mau vét liu 161 bac.

2. PHUONG PHAP NGHIEN CUU

2.1. Héa chit, thiét bi
2.1.1. Hoa chat - Madu vt liéu 16i bac hang Johnson Cutless

- Cao su nitril Krylac 3345F

- Ethanol (AR), 99%, Sigma Alrich

- Chloroform (AR), 99%, Sigma Aldrich

- Axit nitric ddc (AR), Sigma Aldrich

- Nudc cét
2.1.2. Thiét bi phan tich

- Thiét bi phd hdng ngoai FTIR model Brucker Tensor Il - My

- Thiét bi phan tich nhiét vi sai Labsys Evo - Canada

- Thiét bj phan tich GC-MS Model Scion 456 - My

- Thiét bj SEM-EDX JED 2300, JEOL - Nhat Ban
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2.2. Phuong phap phén tich
Phirong phdp xit Iy mdu

MaAu vat liéu }6i bac duoc cit tir bac d& truc chan vit ngoai nhép va dugc xtr Iy va phan tich
theo quy trinh thé hién trén hinh 1.

Vit liéu 161 bac

v
y v v
Tro héa TG-DTG Chiét trong etanol
v v /v
EDX Dich chiét Vat lidu sau chiét
IR Nhiét phan Chiét chloroform
v ,
IR GC-MS
v \ 4 v * *
Phu gia vo Ham luong Loai chét Loai cao Phuy gia
co thanh phan hoa déo su hiru co

Hinh 1. Quy trinh xit 1y va phén tich mau.

Phuong phap phén tich phé héng ngoai: Can, qét nho mﬁu, Vat~liéu 161 bac, boc trong giéy loc
va dua vao bg chiét Soxhlet dung tich 100 mL. Tién hanh chiét mau trong vong 16 gio voi toc do
chiét 1a 5 lan/gio. Mau vat liéu sau khi chiét duoc say ¢ 100 °C trong vong 5 gio va céan lai khoi
lugng sau chiét. Nhiét phan mau vat liéu sau khi chiét trong 6ng nghiém thu san pham nhi¢t phén
dang 16ng. Tién hanh quét san pham nhiét phan va cac dich chiét thu dugc trén mang KBr va do
pho hong ngoai bang thiet bi pho hong ngoai FTIR model Brucker Tensor II tai Vién Hoa hoc-
Vit liéuw/Vién KH-CN quén su.

Phuong phép phan tich GC-MS: dich chiét chloroform duoc tién hanh ghi phé GC-MS trén
thi€t bi Scion 456 GC-MS tai khoa Hda, truong Pai hoc KHTN, Pai hoc Quoc gia Ha Noi.

Phuong phap phan tich EDX: Tro hoa mAu bang cach nung mau & nhiét do 800 °C & mdi
truong khi trong vong 4 gio. Mau vét liéu trude tro hda va mau tro duge phén tich trén thi€t b
SEVM-EDX JED 2300, JEOL tai Vién Hoa hoc-Vit li€u de xac dinh chung loai va thanh phan cac
chat v6 co co trong vat li€u.

Phuong phéap phéan tich nhiét: M?lu vat li¢u 161 bac dugc phan tich nhiét theo chu trinh nhiét
dugc quy dinh boi ISO 9924, cu thé nhu sau [6]:

- Do trong moi trudng khi nito: mau dugc gia nhiét lén 600 °C, tbc do 20 °C/phit dé nhiét
phan hoan toan polyme trong mau do. Duy tri mau ¢ nhiét d6 600 °C sao cho khoi lugng mau
khong thay doi. Pua mau vé 400 °C va duy tri nhiét d6 nay trong 5 phut.

- Do trong mdi truong khong khi: chuyen mdi truong tur khi N, sang khong khi, tir tr gia nhiét
mAu tir 400 °C 1én 800 °C vdi téc dd 10 °C/phut. Duy tri & 800 °C cho dén khi khdi lugng miu
khong thay doi.
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3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh polymer nén
Két qua do phd hong ’ngoai cua mAu vat liéu 15i bac sau nhiét phan dugc thé hién trén hinh 2.

Ph6 hdng ngoai co su xudt hién cua céac pic didc trung cho dao dong hoa tri cua lién két C-N tai s6
séng 2237,43 cm™, céc pic dic trung ctia dao dong hoa tri va bién dang lién két C-H no cta mach
hydrocacbon tai 2929 cm™, 2861cm™ va 1454 cm™, 1378 cm™. Pic tai vi tri 1594 cm™ dic trung
cho dao dong hoa tri cta li€n két CH,=CH-. Tai vi trf 968 cm™ 1a dao dong dac trung cho cAu
trdc trans-1,4 butadien. Pho IR cua san pham sau nhiét phan c6 sy tring lip cao voi pho IR cia
cao su nitril Krylac 3345F va phd chudn ctia cao su nitril theo ISO 4650 [6]. Két qua phd hong
ngoai cho théy polymer nén st dung dé ché tao 13i bac d& truc chan vit 12 cao su nitril.
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Hinh 2. Phé IR ciia méu nhiét phan va ciia cao su nitril Krylac 3345F.

3.2. Két qua xac dinh chit héa déo

Chat hoa déo 1a thanh phan quan trong, khong thé thiéu trong cac san pham cao su. Cao su
nitril c6 d6 phéan cuc cao nén cac san phdm cao su nitril thuong st dung cac chat hoa déo co do
phan cyc manh. St dung dung moéi etanol chiét chat hoa déo khoi mau vat liéu co ‘ghe giam thiéu
hién tugng nhicu phd do cac hop chat hitu co khac géy nén. Pho IR cua dich chiét etanol dugce
thé hién trén hinh 3.
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Hinh 3. Phé hong ngoai mau dich chiét chira chat héa déo.
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Ngoai cac pic ddc trung cho lién két hydrocacbon no, phd IR trén hinh con xuét hién cac pic
dac trung cho lién két C=0 tai 1730 cm™, cua vong benzen tai 1664 cm™ va 1454 cm™. Du chta
nhiéu pic gdy nhidu, nhung céac pic dic trung ké trén cho thdy chat hoa déo sir dung thudc ho
ester cua axit carboxylic thom.

Str dung thém k¥ thuat phan tich GC-MS da lam sang to ban chat ciia chat hoa déo. Pho GC-
MS cua dich chiét (h1nh 4) cho thay chit c6 thoi gian luu 12,749 phit ¢6 phd MS hoan toan
trung khop voi hop chat dioctyl phthalat (DOP). DOP 1a chit héa déo dugc sir dung rong rii cho
céc san pham cao su thién nhién va cao su tong hop.
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Hinh 4. Phé khoi hiwong (MS) ciia chdt héa déo.
3.3. Két qua xac dinh ham lwong cac thanh phan chinh
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Hinh 5. Gidn do phan tich nhiét ciia mau vat liéu 16 bac.

Ham luong cac thanh phan chinh trong miu 15i bac dugc xac dinh bang phuong phap phan
tich nhiét vi sai. Gian do  phén tich nhiét vi sai cho thiy, thanh phan hitu co bao gdm cao su, nhua
hoa déo va phu gia chiém 65,213%, thanh phan bot don vo co chiém 24,121%, con lai 1a tro
chiém ty 1¢ 10,666%. Pic hap thu nhiét cyc dai ¢ 470,28 °C tuong ung nhiét do phan hiy cta
thanh phan polymer, phu hop vai cac cong bo ddc trung cua cao su nitril [10].

3.4. Két qua xac dinh thanh phan phu gia v co

Sau khi nung vt ligu 13 bac, mau tro thu dugc chiém 10,666% khoi lwgng mau ban dau. Cac
thanh phan phu‘ gia v co trong mau vat liéu va mau tro dugc g(éc dinl~1 bang k¥ thuat tan xa tia X
(EDX). Gian do EDX va ham luong trung binh cac nguyén t6 ciia mau vat liéu trude va sau khi
tro hoa dugc thé hién trén hinh 6 va bang 1.
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Counts
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Hinh 6. Gidn do EDX ciia vit liéu 16i bac (a) va mau tro héa (b).

Bing 1. Thanh phan nguyén té mau vt liéu 16i bac va mdu tro héa.

Nguyén tb Miu vit liéu Miu tro héa
C 88,78
Na - 11,38
) 4,35 11,38
S 1,16 20,63
Si - 1,61
Ca 3,08 34,46
Zn 2,63 -
Mo - 15,07

Két qua phén tich cho thay, mau vat liéu str dung than den lam bot don chinh do chtra luong
16n cacbon trong thanh phan. Vit lidu c6 hé luu hoa 1a lwu huynh véi xtc tac 1a k&m oxit, bot don
v0 co gom CaCO;, Na,CO,4 va SiO,. Pay déu 1a cac bot don vo co thong thudng, dugce sir dung
phd bién trong san pham cao su. Bang chu y, molipden (Mo) chiém t6i 15% trong miu tro. Két
qua phén tich cho thiy su trang khép véi cac cong bd trén thé gidi [11-12]. MoS, da duogc st
dung 1am tang kha nang ty bodi tron, lam mat cho 161 bac. Tu d6, giam hé s6 ma sat, tang cuong
do bén va do 6n dinh str dung ctia bac dd truc chan vit.

4. KET LUAN

Két qua nghién ctru, khao sat thanh phﬁn vat liéu 161 bac d& truc chan vit da xac dinh duoc 161
bac duogc ché tao trén co s& cao su nitril, chat hoa déo 1a DOP, bt don 1a than den, hé luu hoa 1a
lwu huynh, xic tac lwu hoa 1a ZnO. Ham lugng cac thanh phan chinh nhu sau: tong ham luong
chét hitu co: 65,231%, than den: 24,121%; tro vo co: 10,666%, trong d6, MoS; chiém t&i 15%
téng tro vo co. Két qua phan tich ké trén 1a co s& dé xay dung don nguyén liéu ché tao vat liéu
16i bac d& truc chan vit, gop phan quan trong vao cong tac ndi dia hoa san phim ngoai nhap.

Léi cdm on: Nhém tac gia cam on su tai tro' vé kinh phi cia dé tdi cap Vién Khoa hoc va Cong nghé
quan sy cho nghién ciru nay.
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ABSTRACT

COMPOSITONAL ANALYSIS OF MATERIAL
USED MANUFACRURING IMPORTED BEARING

The compositions of material of imported bearing was determined. Material sample
was treated by Soxhle extratrion and pyrolysis methods, then characterized by some
techniques such as: Infrared spectrocopy (IR), thermo gravity analysis (TGA) and gas
chromatography/mass spectrometry (GC/MS). The experimental results showed that the
bearing material includes nitril rubber, DOP plasticizer and inorganic fillers and
additives. The organic content is 65,231%, carbon black is 24,121% and organic ash is
10,666% with 15% MoS,.

Keywords: Compositional analysis; Bearing material; Nitril rubber.
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