Théng tin khoa hoc céng nghé

ANH HUONG CUA THAN CHi VA MOLIPDEN DISUNFUA TOI
HINH THAI VA TiNH CHIU MAI MON CUA VAT LIEU COMPOSITE
NEN POLYETYLEN TRONG LUONG PHAN TU SIEU CAO

NGUYEN BUC ANH", PANIN S. V.%%)

1. PAT VAN PE

Polyetylen trong luong phan tir si€u cao (Ultra high molecular weight
polyethylene - UHMW-PE) va vat liéu composite dwa trén nén UHMW-PE s¢ hitu
mot loat cac dac tinh k¥ thuat wu viét nhu do bén cao, hé sb ma sat nho, do chiu mai
mon cao, tinh chéng an mon cao... Vi vay UHMW-PE duoc tng dung dé ché tao cac
chi tiét chiu d6 bén va dap cao va chiu mai mon 16n nhu: Banh rang, b truc, rong
roc... Tham chi UHMW-PE con dugc ting dung dé ché tao cac loai khép nhéan tao,
ring gia... Cc co tinh k¥ thuat nay c6 thé dugc cai thién bang cach bo sung céc loai
phu gia khac nhau nham mé rong pham vi (mg dung ciia vat liéu nay nay trong cac
nganh ché tao may, cong ngh¢ hda hoc, y hoc, ky thuat dién tu... [1].

Trong nhimg nim gan day di c6 nhiéu cong trinh nghién ctru vé viée sir dung
chit phu gia kich thude micro (10 m) va nano (10 m) dé ting tinh chiu mai mon
cua vat li€éu composite tir polyme [2 - 8]. Trong d6 phu gia than chi (graphit) va
molipden disunfua (MoS,) di duoc nhiéu tac gia chi y dén vi tinh chiu mai mon cao
cua hai loai chét nay. Bai bdo ndy trinh bay cac két qua cua viéc ing dung phu gia
than chi va molipden disunfua MoS, (kich thudc micro) vao vat lidu composite nén
UHMW-PE nhim tang co tinh va do chiu mai mon.

2. VAT LIEU VA PHUONG PHAP THU NGHIEM

Trong nghién ctru st dung bot UHMW-PE nhan hi¢u GUR 2122 san xuét tai
cong ty Ticona (CHLB Drc) voi khoi lwgng phan tir 3 triéu d.v.C, phu gia than chi,
MoS; c6 kich thudc 2 - 3 pm. Cac mau composite thir nghiém duoc ché tao bang
phuong phép ép nong, ap suat 10 MPa, nhiét d6 190°C, toc do 1am lanh 3 - 4 °C/phit.
D3 ché tao cac mau vat liéu véi 3%, 5% va 10% than chi hay MoS, dé thu nghiém

Do chiu mai mon duoc do bang may thir ma sat quay SMT- 1 theo tiéu chuan
GOST 23.224-86 voi tai trong vat ning 160 N, tbc do quay 100 vong/phit. Tinh
chat co hoc duoc do bang may thir tong hop Instron-5582 theo tiéu chuin GOST
1947-84. Po ctng cua vat liéu theo thang Shore duoc do bang may do d6 clng
Instron 902 theo tiéu chuan GOST 263-75. Céu truc phan tir dwoc quan sat dudi kinh
hién vi dién tir SEM LEO EVO 50, Zeiss.
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3. KET QUA VA THAO LUAN

Tinh chét co 1y va tinh chdng mai mon cua vat liéu composite nén UHMW-PE
phu gia than chi va MoS; vdi cac ty 1& khac nhau vé khéi luong (3%, 5%, 10%) c6
su thay ddi so v6i UHMW-PE nguyén chat. Sy phu thudc ctia mét sé tinh chat co 1y

cua vat liéu theo su thay ddi vé phﬁn tram khoi lugng cua chét phu gia dugc dua ra

tai bang 1.
Bang 1. Tinh chit co 1y cua vat liéu composite UHMW-PE
Vit li¢u rilé%g, Dg cing Glfal;an Gioi han d};i@ ti’ii:llg
g/cm3 Shore MPa bén, MPa abi, %

UHMW- PE 0,93 56,7 19,2 30,3 470
UHMW-PE + 3% than chi | 0,95 57,5 19,5 30,3 471
UHMW-PE + 5% than chi | 0,96 57,5 19,3 29,7 513
UHMW-PE + 10% than chi| 0,98 57,6 20,1 28,6 531
UHMW-PE + 3% MoS, 0,95 56,7 18,4 27,2 494
UHMW-PE + 5% MoS, 0,98 56,9 18,6 26,9 515
UHMW-PE + 10% MoS; 1,01 56,9 18,2 26,7 535

Két qua cho thay tinh chéat dan hdi déo cua vat lidu composite nén UHMW-PE
(gi6i han chay, gi6i han bén) giam xudng khi ting ham lugng cia than chi va Mo$S,
tir 3 - 10% khdi lugng. Khi thém MoS; tinh chat dan hoi déo cua vat liéu giam
xudng nhiéu hon so voi khi thém than chi. Khéi lugng riéng cua vat liéu ting dan
theo su gia tang ham lugng chat phy gia. D cing vat lidu theo thang Shore hau nhu
khong thay doi. Do gidn dai tuong dbi ciing tang theo su ting % khdi luong chat phu
gia. MoS; va graphit déu c6 tac dung lam ting do dan dai (ting thém khoang 60% &
ham lugng 10% chét don) va c6 xu hudng tac dung tuong duong nhau.

Chung t6i cling da xac dinh do chiu mai mon cua tat ca cac mau vat liéu & trén.
Trong hinh 1 biéu dién su phu thudc cia dién tich mai mon vao thoi gian cia cac

loai vat liéu.
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Hinh 1. Sy phu thudc cia dién tich mai mon theo thoi gian ciia cac mau vt ligu

Hinh 1 cho thdy, khi thém phu gia than chi va MoS,, tbc d6 mai mon cua vét
lidu giam dang ké. Két qua cho thiy vt liéu co toc do chiu mai mon tét nhit thu
duogc khi thém 5% than chi. Sy phu thudc cuong do mai mon (tinh béng mmz/phﬁt)
vao phan tram khoi lugng chat don duoc thé hién ¢ hinh 2.
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Hinh 2. Sy phuy thudc cudng d6 mai mon vao phan tram ty 1& chat phu gia
1 - UHMW-PE; 2 - 97%UHMW-PE+3% than chi; 3 - 95%UHMW-PE+5% than chi;
4 - 90%UHMW-PE+10% than chi; 5 - 97%UHMW-PE+3% MoS;;
6 - 95%UHMW-PE+5% MoS;; 7 - 90%UHMW-PE+10% MoS,
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Hinh 2 cho théy, khi thém 5% than chi d6 chiu mai mon giam xubng & muc
thip nhét (ting 1én gan 2 1an so v6i miu khong sir dung phu gia). Khi thém than chi
v6i ty 1& khdi lugng 16n (hon 10% khéi lugng) d6 chiu mai mon cia vat liéu bat dau
giam Xuéng. D0 chiu mai mon cua vat li¢u composite nén UHMW-PE phu gia MoS,
tang dan theo sy tang ty 1 phan trim khdi lwong MoS, dugc khao sat trong thanh
phan vat liéu. Két qua t6t nhat thu duoc & mau 90% UHMW-PE + 10% MoS,, do
chiu mai mon tang 1én khoang 1,8 lan.

Hinh 3. Anh chup kinh hién vi dién tir
SEM cac mau vat liéu:

a - UHMW-PE nguyén chit;
b - 95% UHMW-PE + 5% than chi;
¢ - 90% UHMW-PE + 10% MoS..

Két qua chup ciu tric phan tir bang kinh hién vi dién tir cho thiy, & méu
UHMW-PE khong c6 phu gia ciling nhu & cic mau composite UHMW-PE + than chi
va UHMW-PE + MoS, déu quan sat dugc cAu truc hat tron. Hon nita & cic mau vat
liéu composite UHMW-PE + 5% than chi va mau UHMW-PE + 10% MoS,, duong
kinh hat nhé hon nhiéu so véi dudng kinh hat UHMW-PE khong c6 phu gia (hinh 3).

4. KET LUAN

- Viéc str dung phu gia than chi va molopden disunfua MoS, khong lam thay doi
dang ké do cimg (theo thang Shore) cua vat liéu composite nén UHMW-PE. Khi ting
10% khdi luong chét phu gia ndi trén, gidi han bén cua vat liéu giam 6 - 12 %, do gidn
dai trong ddi tang tir 60 - 65%.

- Do chiu mai mon cua vat liéu composite UHMW-PE véi than chi hay MoS,
tang 1én dang ké so véi khi khong c¢6 phu gia. Khi thém 5% khdi lugng than chi thu
dugc composite c6 dd chiu mai mon tét nhat (tang 1én khoang 2 1an).
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SUMMARY

THE IMPACT OF GRAPHITE AND MOLYBDENUM DISULFIDE ON
STRUCTURE AND PROPERTIES OF COMPOSITE MATERIALS
BASED ON ULTRA HIGH MOLECULAR WEIGHT-POLYETHYLENE

The effect of various fillers (graphite, MoS,;) on the mechanical and
tribological properties of ultra high molecular weight-polyethylene (UHMW-PE) is
studied. The modification of UHMW-PE by graphite or MoS, leads to a
substantially enhance in its tribological properties but not change substantially their
mechanical properties. The results of analysis SEM shows that modification
UHMW-PE by these fillers leads to the formation of supramolecular spherulitic
structure. The friction resistance of UHMW-PE increases about two times with 5%

graphite (particle size 2 - 3 um).

Twr khoa: Ultra high molecular weight polyethylene, tribological, mechanical
properties, graphite, molybdenum disulphide.
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