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KHAO SAT ANH HUONG CUA VAN TOC CHAY DAO VONG
DEN DO NHAM BE MAT KHI MAI TREN MAY MAI TRON UG20

SURVEYING THE EFFECT OF ROUND KNIFE RUNNING SPEED
TO SURFACE ROUGHNESS WHEN GRINDING ON ROUND GRINDING MACHINE
UG20

Nguyén Khic Chinh, Trwong Nguyén Hién, Ngb Vin Giang
Khoa Co khi ché tao, Truong Dai hoc Su pham K§¥ thuat Vinh

TOM TAT

Dura vao két qua khdo sat thuc nghiém mai tron ngoai trén vdt lieu thép C45 da qua nhiét
luyén dé danh gid do nham bé mat Ra dat duoc sau khi gia cong, tu do tim ra dwoc mién toi wu ciia
cdc thong s6 cong nghé khi mai trén may mai tron UG20. Két qua nay sé la co s6 khoa hoc cho cdc
ban hoc vién, sinh vién va nhitng nguoi lam ky thudt trong linh vuc gia cong tham khao va dp dung,
dong thoi sé la co s khoa hoc dé mo réng pham vi nghién ciru cho cdc ban sinh vién nganh Ché
tao may, Khoa Co khi ché tao, Truong Dai hoc Sw pham K3 thudt Vinh trong nhitng nam tiép theo.

Tir khéa: PG nham Ra; Mdi tron; Ché dé cdt khi mai.
ABSTRACT

Based on the results of experimental survey of external circular grinding on heat-treated C45
steel material to evaluate the surface roughness Ra achieved after machining, thereby finding the
optimal range of technological parameters when grinding on external circular grinder UG20. This
result will be a scientific basis for practitioners, students and technicians in the field of machining
to refer to and apply, and will also be a scientific basis to expand the scope of research for students
majoring in Machine Manufacturing, Faculty of Mechanical Engineering, Vinh University of
Technical Education in the following years.

Keywords: Roughness Ra; Rounded grinding; Cutting mode when grinding.

1. MO PAU Ngay nay, véi hé thong san xuét linh

hoat va tich hgp, mai ciing dugc danh gia la

Nhu ching ta da biét, mai la mot phuong
phap gia cong tinh c6 thé dat do chinh xéc cap
(6 + 7) va cap 46 nham bé mit (8 = 10) nén mai
thuong dugc chon lam phuong phap gia cong
tinh 14n cudi cho céc chi tiét sau nhiét luyén va
quyét dinh dén chat lugng bé mit san pham.

mot chién lugce va la chia khoa dé nang cao chat
luong bé mat cho cac san pham chi tiét khi gia
cong.

Chét luong chi tiét khi mai phu thudc
vao rat nhiéu thong sé cong nghé nhu van tdc

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 309, thang 11 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU’U - TRAO BOI

cit, lugng chay dao, chiéu sau cit, kiéu da mai,
loai hat mai, dung dich tron nguoi,... va thuong
dugc danh gia thong qua chét lugng bé mit chi
tiét sau khi mai. Viéc phan tich anh hudng cia
cac thong sd cong nghé s& giup ich cho viée
nhan biét dugc cac dic trung ctia qua trinh gia
cong mai, mirc do anh hudng cia cac thong sb
d6 dén chat luong chi tiét gia cong.

Hién nay, dd c6 rat nhiéu cac nghién
ctru, phan tich vé dnh hudng cia thong sb cong
nghé nhu anh hudng cta thong sb t (chiéu siu
cit), S (luong chay dao), V (van tc cit) dén
d6 nham bé mit. Tuy nhién, viéc phan tich anh
huong cua yéu t6 Vs  (van tdc chay dao vong)
dén do nham bé mat Ra khi mai tron trén may
van nang con it dugc dé cap dén.

Mat khac, Truong Pai hoc Su pham K§
thuat Vinh da duoc dau tu méi 01 may mai tron
hiéu UG22 (Made in England). Pé nang cao
hi€u qua str dung, gitp ich cho viéc giang day,
hoc tap can c6 nhimg nghién ctru chuyén siu
trén thiét bi nay.

Két qua nghién ctru nay sé& 1a co s¢ khoa
hoc cho céc ban hoc vién, sinh vién va nhiing
nguoi lam k¥ thuat trong linh vyc gia cong co
khi tham khéo va ap dung, dong thoi sé 13 co s
khoa hoc dé mé rong pham vi nghién ciru cho
cac ban sinh vién nganh Ché tao may, Khoa Co
khi ché tao, Truong Pai hoc Su pham K§ thuat
Vinh trong nhitng nam tiép theo.

2. NQI DUNG NGHIEN CUU
2.1. P6i twong nghién ciru

May mai tron UG20 (Made in England),
cac thong sd ky thuat cia may nhu sau:

Khoang cach chdng tdm: 500, 750 mm;
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Chiéu cao trung tdm: 135 mm; Tai
trong toi da phoi khi chéng tim: 100 kg; Puong
kinh mai ngoai toi da: @180 mm; Goc xoay dau
mang da mai: 30°; Pon vi cai dat tb1 thiéu (diéu
chinh vi mo): 0.001 mm; Mot vong quay vo
lang (phan d9): 2 (0.005) mm; Kich thudc da
mai (DK ngoai, Rong, PK 15): 400*50*203
mm; Téc d6 da mai (truyén dong dai) 50 Hz:
1670 vong/p;

Hinh 2.1. May mai tron UG20

Van tdc d4 mai: 35m/s; Cong suat dong
co dau da: 4kw (5.36hp); Con truc chinh: MT3;
Téc do truc chinh (c6 thé thay doi): 50HZ, 25-
380 vong/phut; Con u dong: MT3; Goc xoay
ban: -3 +12; Tdc do hanh trinh: 50-5400 mm/p;
bong co truc da mai: 2.2 KW (4P); Truc chinh
mang phoi: 0.37 KW (4P); Bom thuy luc: 0.37
KW (4P); Bom lam mat: 0.18 KW (2P); Truc
chinh dau mai 16: 0.18 KW (2P); Bé chira chét
long thuy luc: 63L; Bé lam mat: 110 L; Trong
luong may: 2000 Kg.

2.2. Pham vi nghién ciru
Nghién ctru anh hudng ctua lugng chay
dao vong (Sv) dén do nham bé mat (Ra) trén

vat liéu thép cac bon két cau C45 da qua nhiét
luyén dat do cing (57 + 59) HRC.
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2.3. Qua trinh nghién ciru
2.3.1. Vit li¢u diing dé khdo sdt

Str dung thép cac bon két ciu C45 da
qua nhi¢t luyén dat do ctrng (57 +59) HRC lam
mau thir cho qua trinh mai, ddy 1a loai thép
thong dung duoc str dung rong rai trong nganh
co khi. Chi tiét mAu thir cho qua trinh khao sat
c6 kich thude ¢ 35 x 150.

Thanh phan hoa hoc ctia thép cic bon
két cau C45, don vi tinh %:

Hinh 2.2. Chi tiét mau thir

Cacbon: 0,42 + 0,5 (%); Silic: 0,42 +
0,5 (%); Mangan: 0,42 = 0,5 (%); Photpho:
< 0,035; Luu huynh: < 0,04; Crom: < 0,025;
Niken: < 0,025; Dong: < 0,025.

2.3.2. Da mai

Loai da mai: WA60H, kich thudc da
400 x 50 x 203.

Thong s6 k¥ thuat hat mai: Mau sac:
Xanh; Do ctiing: 8,2 Mohs; Vi d cting: 2870;
Ky hiéu c& hat mai: Size 80; Kich thudc hat
mai: 300 pm.

2.3.3. Théng so ché dp cit ciia qud trinh khéo
sat

Bdng 1. Théng s6 ché do cdt

Théng sb Pon vi Gia tri
Van tbc cét m/gidy 35
Chiéu sdu ct mm 0.005
Luong chay dao doc
(Sd) m/p 0.78

Céc gia tri khdo sat lugng chay dao
vong (Sv) lan luot 1a: 2,7; 5,7; 6,8; 11,6; 14.6;
17,5; 20,5; 23,5; 26,4; 29,4; 32.4; 35,3; 38,3
(mét/phut).

3. KET QUA KHAO SAT VA THAO LUAN
3.1. Két quéa do dd nham (Ra) sau khi mai

Viéc do d6 nhan duoc thuc hién trén
may do TR100 cta hing Time Group Inc, xuét
xtr Trung Quéc, su dung dau do co hoc, chon
khoang do chuan L =5 mm, duong kinh dau do
1um, két qua do 14y theo tiéu chuan ISO, thang
do Ra.

Thong s6 may nhu sau:

Model: TR100; Thong s do do nham:
Ra, Rz; Chiéu dai duong quét: 6 mm; Tdc
d6 duong quét: 1 mm/s; Ngudng chiéu dai:
0.25mm/0.8mm/2.5mm;

Hinh 3.1. Do do nham trén mat tru
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Chiéu

dai

udc

luong:
1.25mm/4.0mm/5.0mm; Pham vi do: Ra: 0.05-
10um; Rz: 0.1-50pum; Dung sai: < +15%; Kha
nang 1ap lai: < 12%; BJ loc: RC Analogue;
Bo cam bién: Ap dién; Ban kinh va goc cua
diém do: Kim cuong, ban kinh: 10+2.5um,

Bang 2. Két qua do dé nham Ra

Goc 90° (+5° hodc -10°); Do 4m: < 80%; Nhiét
do lam viéc: 0°C dén 40°C; Nhiét do luu trir:
-25°C dén 60°C; Ngudn cung cap: 3.6V/2 x pin
NiMH; Bén nén: No; Bo sac: DC 9V, 8-12h
(thoi gian sac); Kich thudc (mm): 125x73x26;
Trong luong (g): 200.

Lwong chay Vin toc
Vatligu cit | Thinghigm Y30 0CCat | odocsa | Chicusau | chaydao /DY nhim Ra
o : (m/s) . catt (mm) | vong V(Sv) (pm)
(m/p) /
(m/p)
1 35 0.78 0.005 27 0.68
2 35 0.78 0.005 5.7 0.73
3 35 0.78 0.005 6.8 1.04
4 35 0.78 0.005 11.6 0.78
5 35 0.78 0.005 14.6 0.94
Thép C4s 6 35 0.78 0.005 17.5 0.77
nhiét luyén
dat do cimg 7 35 0.78 0.005 20.5 1.01
57 HRC + 59
HRC 8 35 0.78 0.005 235 0.7
9 35 0.78 0.005 26.4 0.8
10 35 0.78 0.005 29.4 0.65
1 35 0.78 0.005 32.4 0.6
12 35 0.78 0.005 35.3 0.78
13 35 0.78 0.005 38.3 0.68
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3.3. Théo ludn

Tir bang 2 xdy dung db thi mo ta mbi
quan h¢ gitta van toc chay dao vong véi do
nham bé mat.

BIEU DO THE HIEN QUAN HE GIUA VAN TOC CHAY

DAO VONG VOI DO NHAM BE MAT

o 101

08 078
7 0.68
0.65 :
N o/

DG nlvam Ra (micromer)
=
=

] T T—T T T T L e —T ™
L7 57 68 116 146 175 205 235 264 294 324 383 383

Vin téc chay dao vong Sv (mévphiu)

Hinh 3.2. Do thi thé hién quan hé van t6c chay dao
vong V(Sv) dén dp nham bé mat

Tir hinh 3.2 cho thay:

- Trong ving khao sat van tc chay dao
vong V(Sv) =2,7 + 29,4 (mét/phut) d0 nham do
duoc bién thién khong theo xu hudng nao (1én
xubng that thuong), didu nay duoc giai thich
nhu sau: Pay 13 nhing thi nghiém dau, trudc
khi tién hanh thi nghiém, da mai da duoc mai
stra, nhitng hat mai trén bé mat ngoai ciing ctia
d4 duoc lam sic canh tao ra nhitng géc nhon
nén khong c6 R mili dao. Pong thoi, tai ving
nély, Vén téc chay dao vong rat thip so voi van
tc cit cua da (V =35 m/p) (phodi quay cham
s0 voi d4) dan den tai mot vi tri trén pho1 da
mai s€ tham gia cat got nhiéu lan, vi vay bé mat
da gia cong s€ bi ct lai tao ra nhiing vét xude
lam cho bé mat xuét hién d6 nham Ra khong on
dinh va thuong c¢6 xu hudng tang cao.

- Trong vung khao sat van toc chay dao

vong V(Sv) = 29,4 =+ 32,4 (mét/phut), d0 nham
c6 su bién thién 6n dinh theo chiéu huéng giam

dan va dat duoc gia tri t6i wu tai vi tri V(Sv) =
32,4 mét/phut véi gia tri Ra = 0.6 um. Diéu nay
dugc ly gidi nhu sau: Tai vung khéo sat nay, da
mai da thuc hién mot sd thi nghiém trude do
nén nhiing canh sdc cta hat mai da duoc lam
clin tao ra R, gia tri R nay twong thich v&i chidu
sdu cat t = 0.05, dong thoi tai ving khao sat
nay, toc d6 quay cia phoi va téc do quay cua
da co sy twong thich véi nhau (V, = 35 m/p, V
phoi = 32,4 m/p) nén khong c6 hién tugng cat
lai, vi vay Ra ctia ctia bé mat dat két qua tdi wu.

- Trong vung khao sat V(Sv) = 32,4+
38,3 (mét/phut), dd nhdm cé xu hudng tang va
cling khong tudn theo quy luat. Piéu nay duoc
Iy giai nhu sau: Tai thoi diém nay, da mai da
thuc hién duge mot sb thi nghiém dan dén hat
mai di bi mon nhiéu (R miii dao 16n), do vay
kha ning cit got ciia hat mai giam dan (giong
nhu dao cun dan dén d4 mai bi tro). Bén canh
d6, do R miii dao 1én két hop voi van tde chay
dao vong V(Sv) cao hon so voi van tdc cit
cua da (phoi quay nhanh hon da), trong khi do6
chiéu sau cét (t) khong doi nén dan dén hién
tugng trugt dao xay ra, vi vay 16p kim loai trén
bé mat chi tiét co hién tuong bi ddn nén vung
kim loai, do d6 d nham tang dan.

- Tuy nhién tai vung khao sat V(Sv) =
2,7 +29,4 va V(Sv) = 32,4 = 38,3 (mét/phut),
d6 nham van co hién tuong ting giam that
thuong va trén do thi van con nhimg diém chua
tuan theo quy ludt cta nghién ctu 1y thuyét,
van dé nay mot phan do yéu t6 chu quan d6 1a
két qua tac gia do dugc 14 str dung may do bang
dau do co hoc, két qua do trén may nay né phu
thudc rat nhiéu yéu td nhu vi tri dat dau do,
d6 thing bang cua thiét bi (46 nghiéng cia dau
do), duong kinh dau do, ban kinh 16m nhip nhé
té vi bé mit ctia ving do,... nén cho ra két qua
bi bién dong khong theo quy luat nhat dinh.
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4. KET LUAN

Duya vao cac phan tich, tinh toan trong
dé tai két hop voi két qua khao sat thuc nghiém
gia cong mai tron ngoai trén vat li¢u thép C45
da qua nhiét luyén dat d¢ cung 57 + 59 (HRC)
dé danh gia do nham bé mat Ra dat duge sau
khi gia cong, budc dau co thé dua ra két luan
nhu sau:

D06 nham bé mit (Ra) sau khi gia cong
mai dé dat duge gia tri tdi wu phu thudc vao
rat nhiéu cac yéu t6 gia cong nhu: Cong suit
may, do cing viing cua hé théng cong nghé,
da mai, phoi, tudi ngudi va ché do cét... Trong
mot diéu kién san xuét nhat dinh, khi cac yéu td
nhu céng suat, do cimg viing cta hé thong cong
nghé, d4 mai va phoi khong thé thay doi duoc
thi yéu t6 vé& “ché do cat” nguoi thg co thé truc
tiép tac dong dé nang cao do nhan bong bé mit
chi tiét gia cong. Tir két qua khao sat va nhiing
phan tich trén co thé thiy rang, trong yéu té
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“ché d6 cat” c6 thong s6 van tdc chay dao vong
V(Sv) ¢6 anh hudng truc tiép dén do nham cua
bé mat gia cong va dé dat duge gia tri Ra tdi vu
nay can diéu chinh mién toc do chay dao vong
“V(Sv)” (tbc d6 quay ctia phoi) phai 1an can voi
toc do cat cia da “V . (téc d6 quay cua dd).
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