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TOM TAT
Panh gia chinh xéc tudi bén cta da mai cé y nghia kinh té - ky thuat quan trong va thuong dua
trén cac chi tiéu: hé sé kha néng cét cua da; tinh chét hinh hoc té vi bé mét chi tiét, luc cat, nhiét cét,
rung déng va s bién déi cua ching trong qua trinh mai.v.v. Tuy nhién viéc danh gia tudi bén cia dé
thuong gap nhiéu khé khdn do quy luat phén bb hat mai trong da, sw hinh thanh Iui cat trén hat mai,
qua trinh tw mai séc la ngéu nhién.

Khi danh gia tudi bén cua da mai thong qua cac quy luat bién doi thanh phan luc tiép tuyén P;
/l_J’IC hq’é’ng kinh f’y theo thoi gian mai, sw tha_y dé[ trér] do thi cda cac tizénf] phép lwc cat nay, khi da
bat dau mon khoc liét, thurong khéng ré nét dan dén két qua danh gia tudi bén thiéu chinh xac.

Dé danh gia tubi bén cua dé mai tac gid da dé xuét st dung chi tiéu téng hop la hé sé luc cat

P ] ) ) . ) ) .
K p = —~. Két qué nghién ctru cho thay: khi da mon khoc liét trén do thj hé s K, xuéat hién diém gay
y
r6 nét hon han so véi khi str dung céc chi tiéu P, va P, déc Iap. Diéu nay gidp cho viéc danh gia tudi
bén cua da mai dé dang va chinh xac hon.
T khoa: Tudi bén ctia da mai; hé so lwc cat.

ABSTRACT

Accurate evaluation of grinding wheel life plays an important role in both economic and
technical aspects, it has been done based on norms: cutting capacity ratio, micro properties of the
ground surfaces, cutting forces, cutting vibrations and their variations in the grinding process.
However, the evaluation lifetime of grinding wheel is diffcult because grits distribution law in the wheel,
the formation of cutting edges of the grits, self-sharpening grinding are accidental.

When evaluate lifetime of grinding wheel by the laws of variation in tangential and radial forces
according the grinding time, the changes in the graphs of the cutting forces when the grinding wheel
starts to be severely worn, are usually not clear so that the results of the evaluation lifetime of grinding
wheel are decreased of accuracy

P
In this study, the author proposed a combination norm presented in the form of Kp =—-.The
y
results showed that when severe wear was appeared on the grinding wheel, on the graph of K,
started a change much clearer than when independent P, and P, norms were used. This help to
evaluate the grinding wheel life more easily accurately.

Keywords: Grinding wheel life; cutting force factor.

. MO DAU Tudi bén ctia d4 mai duoe hidu 1a khodng

Mai l1a mot phuong phap gia cong tinh thoi gian 1am viéc lién tuc cta da mai gitra hai
dugc sir dyng rat pho bién trong nganh ché tao 14n sira da. Khai niém vé tudi bén ciia d4 mai
may. Viéc nghién ctru nang cao tudi bén cia da phirc tap hon nhiéu so véi khai niém vé tudi bén
mai ¢6 y nghia kinh té - k§ thuat rat 16n. clia cac loai dung cu cit co ludi cit xac dinh

khac vi da mai c6 kha nang tu mai sac. bé danh
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gi4 tudi bén ciia ¢4 mai, co thé sir dung cac chi
tiéu nhu: tinh chat hinh hoc t& bé mit, luc cat
va su bién d6i ctia n6 theo thoi gian, rung dong
trong qué trinh cat.v.v.[1,2,4]. Bai bao nay trinh
bay mot phuong phap nghién ctru thyc nghiém
danh gi4 tudi bén cua da thong qua danh g1a luc
cit va sy bién ddi ctia n6 trong qua trinh cat khi
mai trén may mai tron ngoai.

Ly thuyét va thyc nghiém da chimg minh
rang: khi ¢4 mon céac thanh phan lyc cit s& bién
d6i theo thoi gian.

- Thong thudng, quy luét bién doi cua luc
tiép tuyén P, nhu sau: O giai doan mon binh
thuong lyc P, s& ting. Khi d4 mon khdc liét thi
P, c¢6 xu hudng giam. Vi vay co thé lay thoi
diém lyc P, bat dau c6 xu hudng giam lam chi
tiéu danh gia tudi bén ctia ¢a mai [1,3].

- Lyc hudng kinh Py thi quy luat phé
bién 1a: & giai doan mon b1nh thuong lyc Py sé
tang. Khi ¢4 mon khéc liét Py tang manh. Vi
vay, c6 thé ldy thoi diém luc P bat dau ting
manh 1am chi tiéu dénh gid tudi bén cia da
[1,3]. Tuy nhién, quy luat bién d6i cua lyc cat
theo thoi gian con phu thudce vao nhiéu yéu té.
Dic biét 1a ché do cat khi mai va kha niang ty
mai sic cia da. Vi vy su giam cua lyc P, va su
tang manh cua lyc Py khi da bat dau mon khéc
ligt trong nhiéu tmo‘ng hop khong rd nét nén

néu dung cac chi tiéu nay mot cach doc 1ap s&
gap kho khan [1,5].

Pé danh gia chinh xac thoi diém da bat
dau mon khoc 1iét thong qua chi ti€u luc cat, tac
gia d€ xuat sir dung chi tiéu tong hop la hé so

K, = % Quy ludt phd bién ciia hé sb K, la:
y

trong giai doan mon binh thuong K, gidam. Khi
da mon khdc liét K, giam manh. Vi vay, co thé
lay thoi diém hé sé Kp bat ddu giam manh lam
chi tiéu danh gia tudi bén cua da mai. Uu diém
ndi bat cua viéc dung hé s0 Kp 1a quy luét cua
n6 khi da mon khoc liét rd nét horn rat nhidu so
voi khi dung 2 chi tiéu doc 1ap 1a P, va Py nén
viéc danh gia dé dang va chinh xéac hon.

Dé danh gia tudi bén ciia da mai thong
qua chi tiéu v& luc cit, cic tac gia gidi thidu
mdt mo hinh nghién ciru thuc nghiém vdi hé
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thfing do hqém chjnh do duoc 2 thanh phén luc
cat la luc tiép tuyén P, va luc hudng kinh Py.
I1. MO TA THi NGHIEM
2.1 Trang thiét bi thi nghi¢m

May: mdy mai tron ngoai 3b6153.

Dd mai: 24A 4011 CM1 6 K5 A -TI 11
400.50.203 .35m/s.

Vat lieu gia cong: Thép 45, d0 cung
HRC =45 - 48

Thiét bi do luc cdt gé‘m:

- Bo cam })ién: hai miii tdm dong vai tro
1a phan ttr dan hoi trén d6 c6 dan céac tenzo dién
tré.

- B(f) khuyéch dai: Card BDK16; l?(f)
chuyén doi AD: Dapbook 216; Phan mém diéu
khién: DASYLab 5.02.02-32bit - Hang IOTech-
My.

- Thiét bi xuét sé lidu: may tinh ca nhan
PC va may in.
2.2 Ché d9 cong nghé

Mai tron ngoai c6 tam chay dao doc.

Ché d¢ cdt: V4=35m/s; ng=1670v/p; Ny =
160v/p; Sq= 1m/p; S, = 0.01lmm/htd.

Ché dé sira da: Vg = 35mls; Sq= 0,5m/p;
t=0,015mm.

2.3 Qua trinh thi nghiém

Sau khi diéu chinh hé thong cong nghé
dam bao cac yéu cau ky thuat, tién hanh mai
tron ngoai chay dao doc voi ché do cit da xéac
dinh nhu trén. Hai thanh phan lyc cit P, va Py
dugc do ty dong va dir li€u duogc Chuyén vao
file trong may tinh. Két qua duoc 1y dé danh
gia 1a lyc cit trung binh ctia mot chu trinh mai
(6 hanh trinh kép va bang 85 gidy).

I11. KET QUA VA THAO LUAN
3.1 Két qua

S6 liéu thi nghiém duoc tong hop & bang
1. Str dung phan mén Matlap R11 cho két qua
1a quy luat bién d6i cua cac thanh phan luc cit
va hé s6 luc cat K, theo thoi gian mai (d6 thi &
hinh 1 va hinh 2).
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Bang 1. Két qua thi nghiém.

P T/gian | Ghi P T/gian | Ghi
TT [ P(N) | Py(N) P mai(s) | cha TT 1 PAN) | Py(N) P, mai(s) | cha
1 | 3445 | 70.26 | 0.4903 85 12 | 37.04 | 70.05 | 0.5288 85
2 | 33.34 | 61.32 | 0.5437 85 13 | 35.46 | 62.95 | 0.5633 85
3 | 29.51 | 53.40 | 0.5526 85 14 | 36.83 | 70.07 | 0.5256 85
4 | 31.15 | 54.33 | 0.5733 85 15 | 36.04 | 67.70 | 0.5323 85
5 | 31.09 | 55.99 | 0.5553 85 16 | 37.86 | 81.02 | 0.4673 85
6 | 31.09 | 56.74 | 0.5479 85 17 | 36.35 | 70.02 | 0.5191 85
7 | 30.85 | 56.87 | 0.5425 85 18 | 42.32 | 82.61 | 0.5123 85
8 | 33.94 | 66.09 | 0.5135 85 19 | 37.79 | 73.79 | 0.5121 85
9 | 35.15 | 67.15 | 0.5235 85 20 | 40.81 | 83.54 | 0.4885 85
10 | 37.21 | 69.48 | 0.5355 85 21 | 36.94 | 81.42 | 0.4537 85
11 | 4020 | 74.13 | 0.5423 85 22 | 34.44 | 85.69 | 0.4019 85

Do thi luc cét

100

Pz, Py (N)

SO chu trinh mai

Hinh 1. Quy ludt bién doi ciia cdc thanh phan lic cat.

SO chu trinh mai

Hinh 2. Quy ludt bién doi ciia hé sé luc cat K,.

3.2 Thio luin két qua

Tir két qua thi nghiém cho thay khi d4 bét
déu mon khoc li€t thi xuat hién cac diém gay
trén cac do thi (diém A trén cac do thi ¢ hinh 1
va 2), 1a diém ma khi P, dang tang chuyén sang
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tang manh; P, dang tang chuyén sang giam; K,
dang giam chuyén sang giam manh.

Néu dénh gi4 tudi bén ciia da mai thong
qua chi tiéu doc 1ap la cac thanh phén luc cat
Py; P, thi diém géy A trén cac d06 thi hinh 1 1a
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khong 16 nét nén viéc danh gia s€ gap kho khan
va khong chinh xéc.

P

Néu str dung chi tiéu 1a hé so K 0 = =

y
thi diém giy A trén d6 thi ¢ hinh 2 13 rd rang
hon. Sau thoi diém A, sy giam cua hé $b Kp rt
1d nét. Vi vay viéc danh gia tudi bén cta da mai
s€ thuan loi va chinh xac hon so voi viéc dung
céc chi tiéu doc 1ap 1a cac thanh phan lyc cét Py;
P,.

Hé so lyc cat Kp ==

y
rit 16n trong viéc danh gia tinh cat cat cia d4
mai, khi K, 16n tinh cat got cia ¢4 mai cao va
nguoc lai. Vi trong cong thic trén, thanh phan
luc P, dong vai trd 1a luc tao phoi, khi P, 16n,
tinh cat got cua da cao; thanh ph?m luc Py déac
trung cho ma sat trong ving cit, khi Py nho, ma
sat trong ving cit nho, bién dang dan hdi cua
hé théng cong nghé nho do do sai sb gia cong
s& giam [3; 5]. Nhu vy, ngoai viéc ding dé
danh gia tudi bén, tri s6 va quy luat bién dbi cua
hé s6 luc cit K, con gitip chung ta danh gia
dugc tinh cat got va su suy giam tinh cét cia d4
theo thoi gian mai.

con c6 y nghia

Trén d0 thi ¢ hinh 2 cho thay tir chu
trinh mai thir 20 da bat dau mon khoc liét. Tudi
bén cia da mai trong truong hop cu thé nay
dugc xac dinh theo cong thic:

T=nxt=20x85=1700 (giagy) =
28,33 (phut)

Trong do:

n 13 s6 chu trinh mai, n = 20.

714 thoi gian mdi chu trinh. T = 85 gidy.
IV. KET LUAN

~ C6 thé sir dyng chi tiéu la cac thanh

phan luc cat Py, P, dé danh tudi bé cua da mai,
khi str dung cac chi ti€u nay thi quy luét trong
nhi€u truong la khong rd nét. Tuy nhién, khi
dung cac chi ti€u nay co6 uu di€ém noi bat 1a rat
thuan lgi cho viéc tu dong hoa qua trinh stra da
khi mai.

Khi sir dung cac chi tiéu dé danh gia tudi

bén clia d4 mai 1a hé s6 K = P i quy luét
Py

13 nét hon nén viéc danh gia tudi bén thuan loi

va chinh xac hon.
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