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TOM TAT

Truong PH K thugt Cong nghép —PH Thai Nguyén
2\/ien Cong ngi — Tong ac Ky thugt Quic phong

Bai bao gbi thiéu qua trinh tHit ké, ché tao may xAaalinh dic tinh ma sat - moma \at liéu. Cac
phuong phéap thit ké, gia cong tién én; phrong phap tich &p he théng cim bién, didu khién hién
dai da dugc &p ding trong qua trinh éhtao may. Két qua kiém tra cho thy hé thdng 1am vic tt
va tin dy tuong duong vGi thiét bi nhap khéu tir cac réc phat trén.

Tir khéa: Ddc tinh ma sat — mon — bdptm, may kém tra ma sat —

mé hinh CHt trén bia

GIOI THIEU
May danh giaddac tinh ma sat - mon theo mé
hinh Pin - on - Disk la & khéng tté thiéu
trong cac trung tdm nghiénre va dao to
lién quandén nganh G khi va Coéng nghvat
liéu. M6 hinh nay @ng dap ¢ng tiéu chdn
danh gia va bao céoéhsd ma sat ASTM
G115-10 -2013 (Standard Guide for
Measuring and Reporting Friction
Coefficients) éng nhr tiéu chin danh gia
mon theo s dd chdt trén \at liéu hat mai:
ASTM G132 -
Method for Pin Abrasion Testingjia © chic
ASTM, Hoa Ky [2-4]. Pay la md hinhdanh
gi4 h& s ma sat vaugng mon nhanhia VAt
lieu va cac B mat duoc gia cong theo cac
phrong phap khac nhauwimau ¢ dang chot.
Can af vao tiéu chan nay, nhéu cdng ty trén
thé gioi da cte tao va chao ban céc thibj
danh gia ma sat - monsivgia tr hang chic
ngan 6i hang tém ngan USD.
MO HINH VA NGUYEN LY HOAT BDONG
May do ma sat - mon co nguyén ly lanéwi
nhu hinh 1.Dic tinh ma sat - monia k& mat
mau nghién @u dugc xac dinh thong qua
chuyén dong trong doi giita méu ¢ dang ctot
(pin) va chi tét dbi tiép (disk). Khi cldt c6 xu
huéng chugn dong, lxc ma séat hinh thanté
chéng lai xu hudng chugn dong d6. bé dap
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96-2013 (Standard Test

monghes ma sat, éc dé mon,

rng duoc yéu éu lam viéc, thiét bi do ma sat

- mon én cb ¢ thding g4 fip chi tét chinh
xac, am bién lyc, dong @ co didu khién toc
d0.Tai Viét nam, thét bi danh giadic tinh ma
sat - mon i chi duogc treong Pai hoc Bach
khoa Ha Ni va Hoc vién Ky thuat Quan g
trang b (Hinh 2). Hu hét cac hat dong
nghién &u lién quandén danh giadic tinh
ma sat - mont@ Vit liéu aia nha teong déu
phai chuyén vé mot trong haidon vi néi trén
dé thuc hign.

Hinh 1. Nguyén ly lam ¥t aia maydo ma sat - mon

Tai truong Pai hoc Ky thuit Céng nghip,
Pai hoc Thai Nguy&n, nlu thiét bi thi
nghiém hién dai tr cAc nréc phat trén da
dugc dau tr. Tuy nhién do ngtn lyc han ché,
thiét bi danh gia ma sat - mon e duoc dau
tu thichdang.bé nang cao cit lugng dao to
va nghién 6u khoa hc, viéc trang b thiét bi
danh gia ma sat va mon 1a nhauahiét yéu
ddi voi nha trong. Hién nay c6 mt giai phap
duoc nhiéu treong dai hoc va trung tam
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nghién ¢u trén tié giéi sir dung |a tich kyp
cac Kt ciu oo khi tr ché tao chinh xac ¥i
cac thét bi hién dai khac @a @ s nhu bién
tan, dong @ servo, @m bién do hrc, K théng
hién &, chuyén doi tin hiéu, cac pAn mém
xir ly sb liéu thi nghém da ning.

Hinh 2. Thiét bi do ma sat-mon-bdi tm CERT-
USA aia Hoc vién Ky thuit quan &

Xuit phéat tr nhu du thec & coa hat dong
nghién &u khoa hc vadao to tai Truong
bai hoc Ky thuat Cong nghdp, két hop voi

cAc tiéu chén ASTM G115-10 -2013, G132 -

96-2013 [2-4], mb hinh m&jo ma sat - mon
dugc d& xuit, hinh 3. May thi ngkm
tribology Pin-on-disk duoc dung dé mé
phong cké do lam viéc cia 2 chi tét truot
tuong ddi véi nhau trong mdi trong khéng
khi haic chit long. Toc do truot twong ddi
giita 2 chi tét dwoc xacdinh théng quadc do
quay @ia dia va v tri cia ctot tréndia. Tai
trong lam véc (i da 200N)duoc thiét lap
boi khdi lwong dia qu nang. Bé dam bao
chét thi nghém Iludn vudng goc &i dia, toan
bo cum chi tiét kep chbt chi cé thé truot 1&n
xuéng theo phrong thing diang theo chugn
dong trong ddi giita ac va tu din heéng.
Hé s5 ma saf duoc xacdinh theo cong tinc
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Trong do Fpsla luc ma satN la lec tacdong

gitta mu 1én k& mit chi tiét ddi tiép.

Lwong mondugc xacdinh king khbi lwong

hoic chiéu cao theo pirong vuéng goc &i bé

mit ddi tiép caa mhu bi mai mon khi hai chi
tiét di tiép truot twong ddi véi toc do, ap lrc

phép tugn, mdi trdng xung quanh va niti

d6 nhét dinh.

THIET KE MO HINH

Cac Kt cau av khi dugc thiét ké theo [1]. M6
hinh may tinhdugc thiét ké va tinh toan &

dung cac modun tht ké 3D va tich phan®
ng suit, bién dang aia plin mém Inventor
2013 [5].

Hinh 3. M6 hinh mayio ma sat mon

Pia (disk)dugc din dong bing dong @ servo
Panaservo 3 phiiéu khién bing bién tan, tc

do quay tr 0 — 3000 vg/p, cdng 810,75 KW.
Bién tin dwoc st dung la lai Omron 3G3JV,
3 pha, 200V, c6ng dtimax 0,75 KW, in &

diéu khién 1-400 Hz,d6 phan gii tin $:

0,1Hz.

Cam bién lyc 9257 BA @a hang Kistleduoc

lva chon dé tich hop cho & théng do hai
thanh plin luc Fysva N.Day la laai cam bién

c6 do chinh xac di 0,01 N, éin & do ti 20
kHz. Hinh 5 1a md hinh 3Déhthéng géa fip

cam bién Kistler va kp miu sr dung 6ng kep

dan Hoi.
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Toan I cum miu - am bién do luc co the
truot Ién xubng nke nhang nbr hé théng & bi
tuyén tinh (Linear Ball Bearing). Cac chéti
15, ranh toot, 16 ga trén maydéu dugc gia
cong king may diéu khién & CNC
(Computer Numerical Controlfam bao cac
chi tiét duoc lip ghép chinh xac va chéry
doéng Wi do nhay cao.

¥ |

Hinh 7. Cam bién do liec dicoc ldp trén may TN

TINH TOAN VA KIEM NGHIEM MOT SO
CUM CHI TIET CHINH SU DUNG
PHUONG PHAP PHAN TU HOU HAN
Hinh 4. May xacdinh dac tinh ma sat - modroc vat \Iiéu,duqc ar dyng c\ho c,éc chi & dan,g
ché tgo byi nhém nghién u try la thép 4OX: @n or vao cacuc o ban tac
dung Ién toc lap dia thi nghém va tm dan
huéng thing deng, Kt qua tinh toan & dung
phan tir hitu han FEM dugc biéu dién trong
hinh 8 va 9. Tuc lip dia thi nghém ding
dugc tinh toan, Kim tra theo phong phap
truyén thbng bao gm céac rdc tinh & bo,
5 _ kiém nghém truc V& do bén moi, kiém trado
cing aia tuc theo tai lbu [1].

,
Hinh 5. M6 hinh I thdng ga @m bién va kep miu

Hinh 8. Két qui tinh toan phan dng suit trén
- . truc lap dia thi nghém st dung phrong phap
Hinh 6. O bi tuyén tinh trong e cdu trueet ditng phan tr hitu hgn

el
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Hinh 9. Sy @6 va It qui tinh toan phan d:ng
suit trén try dan hréng ding st dung phrong
phéap plin t: hitu han

UNG DUNG PANH GIA PO MON CUA
MOT SO MAU VAT LIEU

Thiét bi thi nghgm ma sat — momiuoc i
dung dé¢ danh gia ¥t li<u ma sat én dong

dugc ché tao bing phrong phap ép nong.

Cudng d6 mon va 1§ sb ma sat ta cac riu
c6 ti 1é sit va nhit d6 ép khac nhautuwoc
danh gia va so sanhsivmét s5 cong B khoa
hoc trén tie gioi.

Céc nmiu trong hinh 10 c6 thanh i thong

nhit theo kidi luong: 6% Zn, 6%Sn, 3 Pb,

3%, 3 Fe, 10% C va ph con hi la dong. Cac
mau duoc €ép nong trong khudn graphitam
d6 cao king phrong phéap nung &n ng.
Thoi gian gir nhiét 2 phat. Cac Au duogc
kiém tra Hc d6 mon theo tiéu chim ASTM

KET QUA VA THAO LUAN

Két qua do h¢ sb ma séatduoc thé hién trong
hinh 11. Theo & qua do, ¢ s5 mau ép néng
& nhiét d6 70046 C c6 ¢ sb ma sat thp nhit,

tbc d6 mon tinh cho @it mét tuot trén ghy

rap cao nhit. Trong khidd, mau ép néngo

nhiét d6 1000d6 C c6 & sb ma sét cao i

ddng thyi ¢o toc do mon thip nht.
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Hinh 11. Quan I¥ giiza h¢ 6 ma séat va nigt dg
ép néng ¥t liéu ma sat én déng. (Gip ma sat lam
viéc trong clé dg co bodi ton, e dé triret 2,355
m/s, &pdc 0,4N/mrh, vt liéu doi tiép: thép
30X/T)

Két qua do he s5 ma séat vadc d6 mon phu
hop V6i cac nghién €u trong mrge va trén th
gidi vé vat lidu luyén kim bot nén dong cé ht

G132 - 96 (2013) va ASTM G115-10(2013) €ing phantan (7, 8].

cua © chrc ASTM, Hoa K, [2-4]. Dién tich
tiép xdc 200 mrf diéu kién tiép xuc: khong
boi tron, ¢ do truot 0,785 m/s, thi gian
truot: 2 phat, apuc tiép xdc phap tusn: 0,07
N/mn¥, gidy rap: P1000. Sau & mot mau,
gidy rapdugc thay ndi.

Hinh 10. Mdu vt liéu ma sat chtzo hing
phuong phap ép néngdv nhiét dé khac nhau
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Hinh 12. Quan I# giiFa t3c 46 mon va nhit dg ép

néng \it lidu ma séat én déng. (tneot kho, c dg

truot 0,785 m/s; &pic tiép xic phap tusn 0,07
N/mn?, gidy rap P1000)



Nguyén Vin Giapvahtg

Tap chi KHOA FQC & CONG NGFE

118(04): 31- 41

KET LUAN

May danh giadac tinh ma sat - mon do nhém
nghién ¢u thiét ké ché tao cé hinh tirc dep,
lam viéc tin dy, 6n dinh. Nhém nghién
da nang cao Bu qua khai thac thit bi chat
luong cao &n c6 dia nha teong. Thiét bi co
thé tng ding trong hat dong nghién 6u
khoa lc vadao o aia cac nganhcckhi,
ky thuat vat liéu, vat liéu dién, v.v. Dé nang
cao hgu qua cia thiét bi, co thé nang cao &p
chinh xac @a 6 bi truc lip dia thi nghém,
nang caodd cirng viing aia axim lip cm
bién: giam rung dong do dong @ va b
truyén dai gay ra. Thit bi c6 thé mo rong
kha ning do bing cach 4p thém am do ma
sat mon theo ché cht trén it tru (pin -
on - drum).

TAI LI EU THAM KHAO

[1]. Trinh cHit, L& Van Uyén, Tinh toan tht ké

hé dan dong a khi, Nxb Giao dc, 2007.

[2]. ASTM G115-10(2013) , Standard Guide for
Measuring and Reporting Friction Coefficients,
http://www.astm.org/ Standards/G115.htm

SUMMARY

[3]. ASTM G132 - 96(2013), Standard Test
Method for Pin Abrasion Testing, http:/
www.astm.org/Standards/G132.htm,

[4]. ASTM G99 - 05(2010), Standard Test
Method for Wear Testing with a Pin-on-Disk
Apparatus,  http://www.astm.org/  Standards/
G99.htm

[5]. CSM Instruments SA, Rue de la Gare 4,
Galileo Center, CH-2034, eseux,
SWITZERLAND, http://www.csm-instruments
com/ en/Pin-on-Disk-Tribometer

[6]. Inventor Professional for Education, Free
software download for students & educators,
http://www.autodesk.com/ education/free-software
/inventor-professional

[7]. Vii Lai Hoang, Hoang Anh Quanginh
huong aia ham rgng TiC ©i co tinh aia Vat liéu
compozit Cu — TiC, Ki KHKT buc-Luyén Kim
Viét Nam, www.ducluyenkim.com

[8]. Glenn Kwabena Gyimah, Dong Chen, and
Ping Huang, Dry Sliding Studies of Porosity on
Sintered Cu-based Brake Materials, Transaction
on control and mechanical systems, vol. 2, no. 5,
pp. 219-224, may, 2013.

AN STUDY ON FABRICATING TRIBOLOGY TESTING MACHINE

Nguyen Van Giap"*, Nguyen Ha Tuarf, Nguyen Trung Thanh',
Vu Lai Hoang®, Nguyen Hong Kond, Lam Hoang Linh*
College of Technology — TN@nstitute of Technology — General Department ofebeé Engineering

The paper presents process on designing and mamufgc Tribology Testing Machine.
Advanced methods on designing, manufacturing, mteryy sensor, control system were
implemented. The wear loss and friction coeffitiesting result shows that the machine runs as
well and reliably as one imported from developiogmtries.

Key words: Tribological characteristics, Tribology Testing Mdne, Friction Coefficicent, Wear

loss, Pin - on - disk.
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