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T O M TAT 

Bdi bdo tiinh bdy nghiin cdu dnh hudng cua thdnh phdn din hi sd ma sdt cua vdt liiu ma sdt 
thiiu kit trin ca si ddng tao hinh bang ep ndng. Kit qui tht nghiim cho thdy, khi ti le thdnh phdn cac 
hat cdng tiong nen ting, hi so ma sdt cua vit liiu tdng 

Ttt khda: Vdt lilu ma sdt, Ep ndng Hisdma sat. 

ABSTRACT 

Shawn Hl'^lT'^^f"!. ''f'''l'"-'""''S' hot pressed bronze sintered friction material. Result 
Shawn that, increase ofPe weight percentage lead to Increase erf friction coefficient of material. 

Keyworks: Frichon material; Hot press sintering; Friction Coefficient. 
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Hien nay, d i cd mdt sd nghien cdu vf vat 
Ufu ma sat luyen ktai bdt nfn ddng tao hmh bang 
phuong phap ep ngudi - thifu kft [1,3,4,5,8]; 
trong do dang chu f nhat la cac ngUf n cflu vf 
inh hudng cfla thanh phin vat heu vi chf dp lim 
vifc ctia loai vat hfu nay 

Theo tii Ufu [6], Al hoi tan het vio Cu 
tap dm^ dich ran Al - Cu. Die tinh eo ly vat lieu 
ma sat thifu kft nfn ddng tang len dai^ kf khi 
hpp kun hda bd sung nhdm vdi ham lupng khac 
nhau vi dat gia tri tdi flu d mdt him luong nhat 
dinh. Die bift, cd nhflng thdng sd tang gap 2 den 
2.5 lin so vdi kta chfla bd sung them Al. 

Theo kft qui ngUen eflu dfloc cdng bd 
bdi trong tii heu [10] df ting he sd ma sat, bpt 
sit dupe dua vio trong thinh phin cua v$t Ufu 
ma sit nen ddng Sat ed dp bfn va dd cflng eao 
hdn nfn ddng do dd trong qui trinh lim viec 
bf mjt cua nen ddng sf mdn trfldc lam cae hat 
sit nhd Ifn trfn nfn va Iam tang dp nhim cua bf 
mat dan dfn tang hf sd ma sat, ddng dtah fldt tdt 
hfln vdi sat va qui trmh khufeh tin cia gifla hai 
vat heu manh hdn lim ting Ufn ket gifla sat vi 
nfn ddng SiO, dflpe l i thinh phin cd tmh tro so 
vdi v}t Ufu nfn ddng vi cd Ufn kft yfu vdi nen 
do tuih dinh fldt thip. d tde dO tnlpt thap, Idp 
ming oxy hda edn mdng, cic hat SiO, nhd Ifn 
khdi bf mat vat lieu ma sat, ngin ein qui trinh 
trupt tflong ddi gifla hai bf mat ddi tiep va tao ra 
hf sd ma sit cao hdn so vdi cic miu cd hat thfp. 
O tdc do trupt cao, SiO, lim giim mflc dp mdn 
eua vit hfu ma sit do nam chen gifla Idp oxit vi 
duy tri sfl tdn tai cua Idp nay NgUde lai, Idp oxit 
I?i giim taf n tflpng vd eua eic hat SiO, vi giam 
nhe mflc dp eao xfldc eua cie hat cflng doi vdi 
cic bf msit ddi tifp. 

nang chdng bien dang. Theo tic gia, cae mau cd 
2%-4% oxit nhdm duy tri tdt nhat hf sd ma sit d 
ntaf t dp cao va cho ifldng mdn nhd nhat vdi co 
chf mdn l i han dinh. 

Theo [2], man vat lieu ma sit cd chfla 
hat cflng klch thflde nano cd he sd ma sit cao 
hdn so vdi cae mau cd chfla hat cflng kich 
thfldc micro. Hon nfla, khi nang lam vifc d 
difu kifn trflflt khac ngtaft, tai va tde dp thay 
ddi hf sd ma sat vi sfl dn dinh eua die ttah ma 
sit cung dflpc cii ttaf n. 

Tii Ueu [9], trinh biy anh hfldng cua 
chat bdi tron ran ed inh hfldng dang ke dfn 
dae tinh ma sat eua, chat bdi tron rin giup 
htah thinh Idp tribo tflong ddi ben lim tang 
khi ning ehiu mdn d tde dp trflflt 2,6 m/s. Vifn 
Nghifn cflu Cd khi, BO Cdng ThUong cung 
trien khai ngtafn cflu che tjo thfl ngtafm fp 
ndng vat Ueu ma sat Iim dia Iy hpp. 

Hifn nay, rapt sd co sd da dau tU day 
truyen quy md nhd sin xuat dia ly hpp ma sat 
sfla chfla thay thf, nhflng sin Ifldng cia eic 
boat ddng nay rat thap va chat Iflpng sin phim 
khdng dap flng dflpc yfu ciu cua dia ly hflp sfl 
dung trong hop sd tfl dOng eua xe d td du lich, 
trong khi nhu cau thi tnldng dia ly hpp ma sit 
fldt ding cho hpp sd txf ddng cin hing chflc trieu 
sin phim/nam. Df dip flng phan nio nhu ciu 
eua xa hdi trong van df niy, die tmh ma sit cua 
vit Ufu luyen kun bOt trfn co sd ddng dflpc lfla 
chpn nghifn cflu. 

2.D6lTi;aNGVAPHirONGPHAPNGHl£N 

cut; 

. , - ^ • " " i ' ? ' ^ **" ° " ' " * * " "* • " ' ' " ' ^ ° '"'""'"S Pl-iP thfltog ding nhat df chf 
mndoivdivathfomasatnenddngdadfloecdng t,o vat Ufn td hpp nfn ktai foai tfl hdn h™ bdt 
bo trong t i . heu [I . Sfl ed mat cia oxit nhdm li ep vi ttafu kft. Df tang mit dp cua v i t S u td 
lim giam mit dd cua cac mau va eai thifn kha hpp can phii tang lfle ep ̂  ntaf t dO ftif u i S ^ 
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Ting ntaft do ttafu ket l i bien phap hieu 
qui df tang mat dp eua vat Ufu to hop, tuy ntafn, 
cich nay dii ttach hpp vdi bdt cd nhift dp ndng 
chay thap, hdn nfla khi ntaft dp ttafu kft qua 
eao, sfl eo ngdt qua Idn se lam thay ddi ban hinh 
dang, kich thfldc cia vifn ep nhfl mong mudn, 
die bift la khi ttafu kft ed sfl tham gia cia pha 
long, nfu Iflong pha long qua ldn cd the giy ra 
ttaf n tich do pha Idng ed xu hfldng chiy xudng. 

Dl che tao vjt Ueu td hpp vdi mat dp 
cao ein kft hcfp fp va thieu ket vio mdt edng 
doan (ep ndng). Kta ep ndng ed hai qui trinh 
song song xay ra, dd li qua trinh bifn dang deo, 
Ifn chat cia cie hat hOt din dfn bifn eflng hat 
bpt vi qui trinh kft tmh lai. Hai qui trtah niy 
cd tic dflng tfldng hd lan nhau. Bien dang deo 
lim xd If ch mang ttah thf(nanglflpngtfldoldn, 
khdng dn dinh) lim qui trtah kft tinh lai xay 
la nhanh hon, cic hat tinh thf mdi dfldc hmh 
thinh cd kich thflde nhd hon vi lien kft chat che 
vdi nhau. Ngupc lai, kft tmh lai tap ra cic hat 
mdi deo hon, mfm hon nen qui trinh fp dupc 
tifp tuc mi khdng cin phii ting lfle fp. 

Muc dich cia nghifn cflu niy li inh 
hfldng cua thinh phan vit Ueu chf tao vjt lifu td 
hpp ma sit trfn cfl sd ddng dflpc thfle hien theo 
quy trtah cdng nghf nhfl htah 1. 

Ep so bd, nham tao hinh ban dau eho vjt 
Ufu td hop, edn ttafu kft sd bd nham tao mjt 
dp nhit dmh eho vit Ufu td hdp tap thuin lpi 
eho qua trtah ep ndng tiep theo, hdn nfla trong 
qua trinh ttafu kft sd bd, ming oxit tren cic h t̂ 
ddi^ dfldc hoin nguyfn ciii^ gop phin thfle diy 
qua trtah ep ndng. 

Bii bio trtah biy anh hfldng cia thinh 
phan Fe, Alfl^ sif u min dfn hf so ma sat cia vjt 
Ufu dfldc khao sat. 

Bdt ddng 663 efl hat 75 pm dflpe sfl dung 
lim nen vdi thinh phin 6% Zn, 6%Sn, 3%Pb, vdi 
can trie dung dich ran a, etectic o+6 vi pha Pb. 
Cic hat rdi r^c dang cau trong nen eia Pb eung 
vdi dung dich ran Cu - Sn cd hf sd ma sit thap, 
eii thifn kha nang tfl bdi trdn eia nen. Dung 
dich ran a, bao gdm: Cu-Zn tang kha ning dan 
dau ra khdi bf mat tiep xic eia ejp ma sit qua 
cae ro xdp trong khi vln dim bio dp bfn cua 
nfn. 

X 

Cpnbfig 

S*afiikm 

"''"'•••Sadlcdngnghtchltaovdtltiumasdtthliu 
kit nen ddng 

Hmh Z Khudn vd sdn phdm nhdn dUdc sau kkiip ning 

Qua trtah trdn dflpc tifn hinh trong 
miy trdn, thdi gian trpn hdn hpp bdt 2 gid vdi 
t^ If bi/bOt l i 3/1, tdc dd quay 60 vdng/phflt, mdi 
tnldng bio vf li cdn nham trinh sfl dxi hoi bft. 
Vit Ufu ma sit thieu kft nfn ddng ed thinh phJn 
nhfl trong bing 1 vi 2. 

Sau kta trOn dfu, hdn hpp hot vjt Ufu dflpc 
ep vi ttafu kft ddng thdi vdi ntaft dp 950 -C trong 
mdi tnldng hoan nguyfn (hdn hpp bOt graphit 
vi than hoa), thdi gian ttafu kft 2ph. 
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3. KET QUA VA T H A O L U A N 

S ^ ^ x ™ r . ^ " r ' ' * * " " ' * ° - ' ' " ° S ' ' ^ ' ' * ° ° * ' ' - ' ' " ^ ' ' « S « ' ^ ' ' « ' « ™ - ' ™ t i I f e i a b d sat a u ^ xem xet va thao luin. 

Bdng LTile n^On trdn bdt nguyin lieu ddu vdo vdi ti le Fe khdc nhau 

~ ' ^ ^ ^ ^ ^ %Kh6iltf9ng 
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1-3 
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Bnh 3. Cdu true tlvl cua vdt hiu tl hap ma sdt thiiu kit nln ding 5%Fe,3% Alp^ 

Qua inh chflp tf vi ta tha^cac ving ciu tnic man den trfn htah 4a ed kieh thfldc nho hon 

^ n J l d ^ r ' ^ " ^ ' ! ° 5 '"^ ^ " * ' ' "^^ '^ * ^ ^ '^' " ^ "«" ̂  ^ vung ciu W c m t u t n tdn 
wong ddi ldn vdi ̂ c Unh dang khic nhau. Die bift li trong cic vflng man den d T l ^ e T i T o h ^ 

D f̂_xie^dtah he sd ma sat, cam bifn lfle 9257BA eia hing Kisler dupe sfl dung vdi eic thdng 
&6 trong bang 

Bdng 2. Thdng sd cd bdn cua cdm biin lUc 
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He sd ma sat efla mlu diiac do theo so dd 
chdt trfn dia theo tifu chuan tifu ehuan ASTM 
G115-10 -2013 (Standard Guide for Measurmg 
and Reportmg Friction Coetfidents); 

Hinh 4. Sa do do hi so ma sdt 

Hinh 5. Do hi sl ma sdt theo sa dlpln-on-dlsk; Tieu 

chudn ASTM GI15-I0 -20J3 (Standard Guide for 

Measuring and Reporting Friction Coeffidents) 

Trong cic tai lifu hfldng dan thift kf tinh 
toin ly hpp, ddi vdi cjp ly hpp lim vifc trong mdi 
trfldng difl, hf sd ma sat khuyfn cio sfl dung la 
0,1 vi ip lfle lim vifc tdi da ddi vdi vit Ufu ma 
sit luyfn kun bOt li 0,8 N/mm'; Gia tri lfle ma 
sit dflpe liy tflong dfldng vdi ap lfle phip tuyfn 
tfl 0,3 dfn 0,8 vdi dO phin giii 0,05 N/mm'. 

Trong tta ngtafm nay ta nhjn thay, trong 
khoang lira vifc thiet kf, he so raa sit tang khi 
ip lfle phip tuyfn ting, tay nhifn, hf sd ma sit 
khdng tang va cd giira xudng thip kta ip iflc 
tifp xflc tifn tdi gidi ban lim viec. Nguyfn nhan 
l i d ip lfle ldn xay ra qui trinh mdn khde Uft vi 
lim hinh thinh Idp oxit + ldm loai ndng chiy cd 
tinh bdi tron gifla hai be mjt ddi tifp. 

Tfldng tfl nhu vat Ufu ma sat ttafu ket 
bang phuong phip fp ngupi - thifu kft. sit lim 
tang hf so raa sat kta ti If ting trong vjt Ufu ma 
sat, ly do li ddng duih fldt tdt hdn vdi sit vi qua 
trmh khufeh tan eia gifla hai vat lifu m|nh hon 
lim ting lifn ket gifla sat va nfn ddng, ddng thdi 
sat ed dp bfn va dp eflng cao hdn nfn Cu, do dd, 
trong qua trinh lam vifc bf mjt cia nfn ddng 
se mdn trUde, lim cac hat sat nhd Ifn trfn nfn 
vi lim tang dO nhim eia bf mjt djn dfn ting 
hf sd ma sit. Thfl hai, mflc dp dtah cia sat vi 
bf mjt ddi tifp - thudng l i thfp vi gang due cao 
hdn do dd cic hat sit cd xu hudng bin dinh vio 
vjt Ufu ddi tiep dudi tie ddng cia tii vi ntaft 
raa sit din dfn tang hf sd raa sat Tuy nhifn, khi 
tdc dd trflpt cao, ntaft dp lira vifc cao. tao difu 
kifn thuan Ipi cho vifc hmh thinh Idp pxit ngin 
sfl tifp xuc gifla hai be mat ddi Hep, din dfn hf 
sd ma sit giim. Hf sd ma sit cia eic miu thl 
ngtaem cao hon so vdi thdng sd cho trong cic tii 
Ufu chuin, vl phfldng phap ep vi ttafu kft ddng 
thdi thue diy qui trtah khufeh tan gifla eic hat 
khn loai nfn, gifla cic hjt kim loai ed dO eflng 
khae nhau nhfl ddng vi sit, eung nhfl lim tang 
dp bfn Ufn kft gifla hat cflng vd co vdi nfn. 

4.KETLUAN 

Hinh « f),.„„ l i „•, L- . ^™°8 khoing lira vifc thift kf, hf sd ma 

v « „ : 2 f « 1 - ° T ^ ' f * ' ' ' ' ™ " * -ttingkhiaplflephiptayfnting,taynhifn,hf 
. . """"tdohmhbangphuangphdpipndng sd ma sit giim xfldng thip kta ip lfle qui ldn. 
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ip lfle l S ^ ! t a ' t l M M ' * ' " ? ' ° ' ' ' » ' T * ' " ' " ' ^ ' ^ ' ^ S hfsd ma sit. Tuy ntafn, kta 

..%.pxflc;Sbf„S.S!^p"S.l?^;^t^tlt*^^^ 

phfldngph4^rvittSStS'T°'™"^**™«^°^'-°'^°"8-^'-^ 
vjtUeu.? ^ ^ ' " '™«*'"* ' '=* 'y ' ! ' ' ^«° l 'W,> '«cht ingif lae iehat th inhphintrong 
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