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ANH HUONG CUA THONG SO CHE B0 CAT TOI DO NHAM
BE MAT CHI TIET KHI MAI THEP C45 BA QUA NHIET LUYEN
TREN MAY MAI TRON G20x750

EFFECT OF CUTTING MODE PARAMETERS ON DETAILED SURFACE
ROUGHNESS WHEN GRINDING HEAT-TREATED C45 STEEL ON G20x750
ROUND GRINDING MACHINE

ThS. Piau Tan Cuwong, ThS. Ngé Ngoc Son
Khoa Co khi Ché tao, Truong Dai hoc Su pham K thuat Vinh

TOM TAT

Ngay nay, cac san pham co khi yéu cau chdt lwong ngay cang cao. Pé ning cao chdt heong
sdan phdam, mot mdt nguoi ta sir dung ngay cang nhiéu cdc logi vét liéu c6 co' Iy tinh tot, mdt khdc
ndng cao dé chinh xdc gia céng va chat heong bé mdt. Mai la phirong phdp gia cong ddp g dwoc
cdc yéu cau dé nén né da, dang va sé tiép tuc dwoc nghién ciru va hoan thién.

Do dé, viéc nghién ciru anh hieong ciia ché dé cat dén chdt lwong bé mdt chi tiét mdy khi mai
thép C45 trén mdy mai tron UG20 x750 nham dwa ra khuyén cdo cho giang vién, sinh vién thic
hanh trén mdy cé thé chon ding cdc thong sé ché dé cdt phit hop dé gia cong san pham (bdi tip
cia sinh vién) la van dé can thiét.

Tir khoa: Anh huong; Ché do cdt; Chdt lwong bé mdt; Méay mai tron UG20x750.
ABSTRACT

Today, mechanical products require increasingly high quality. To improve product quality,
on the one hand, people use more and more materials with good mechanical properties, and on the
other hand, improve machining accuracy and surface quality. Grinding is a machining method that
meets those requirements, so it has been and will continue to be researched and perfected.

Therefore, studying the influence of cutting mode on the surface quality of machine parts
when grinding C45 steel on the UG20x750 circular grinder is to provide recommendations for
lecturers and students practicing on the machine to choose the correct parameters. The number of
appropriate cutting modes to process the product (student exercise) is a necessary issue.

Keywords: Affect; Cutting mode, Surface quality; Circular grinder UG20x750.
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1. MO PAU

Trong gia cong cat got noéi chung va
gia cong mai noi riéng, c6 rat nhidu yéu t6 anh
hudng dén d6 chinh x4c gia cong va chat lugng
bé mit chi tiét may. Cac thong s6 anh hudng
dén quéd trinh cit bao gébm: Hé thdng cong
nghé, ché do cit, dung dich tron nguoi, vat li¢u
lam dung cu cit va vat liéu gia cong, v.v...

Mb hinh nghién ctru anh hudng ctia ché
dd cat dén nham bé mat thé hién trén hinh 1.
Trong d6, dau vao la cac thong s6 ciia qua trinh
mai, con du ra 1a do nhdm bé mit cua chi tiét
may.

Rs Re=fiSn)
Ché & cit Nham bé mit
St * Qud trinh méi b R R,

Hinh 1. M6 hinh thi nghiém tong quat.

Thong qua diéu chinh cac thong s6 ché
dd cét s, v va t, ta xac dinh d6 nhin cta bé mat
ctia chi tiét gia cong tuong tng voi mdi tri s6 s,
v va t khac nhau, tir 46 tim ra mbi lién hé giira
s, v va t t6i do nhin ciia bé mit chi tiét gia cong.

2. CAC THONG SO CONG NGHE CO
BAN CUA HE THONG THi NGHIEM VA
QUA TRINH THUC NGHIEM

2.1. Cac thong sé cong nghé co ban ciia hé
thong thi nghi¢m

» May:
May tién dugc st dung trong cac thi

nghiém cit 1a may mai UG20 x750. Cac thong
sO co ban ctia may trong bang 1.

Bdng 1. Cac thong so co ban cua may mai

UG20 x750.
Chiéu dai ti da Ngoai 750mm
cua phoi Trong 100mm
Trong 1uo’ngi j[01 da cua 100kg
phoi
Buong’ km;h 1({’1j1 nhat 200mm
c6 thé mai
Chiéu cao tAm 135mm
Khoang cach tam 750mm
Tdc d6 truc banh mai 1670v/p
Kich & bnh mai ®400x50x203mm
ngoai
Kich c& banh mai trong O30x25x10mm
Cong sue}t. dong.cor dau 4 Kw
mai ngoai
Cong su;}t d?ng co dau 0.75 Kw
gia cong
Cong sua}t' dong co dau 1.1 Kw
mai trong
Cong suat dong co
bom thuy luc 0,75 Kw
Cong suat d9ng co lam 0.125 Kw
mat
» Da mai:

b4 su dung thi nghiém la da mai Hai
Duong c6 ky hi¢u sau:

Cn46TB 400x50x203.45 m/s.
>

Dung cu sua da:

Stra d4 bang da kim cuong loai 7 hat ¢
ky hi¢u sau: 88-C6-8960.

Ché do stra da: S,= 1 m/p;
t .= 0,01 mm/htd.
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» Phuong phap mai:

Mai c6 tdm chay dao doc. Véi ché do
cat: V, =35 m/s; n = 160 + 240 v/p; S, = 0,45
+0,75 m/p; t=0,005+ 0,01mm [4].

» Dung dich lam ngudi:

Trong khi cat, sir dung dung dich lam
ngudi emuxin 5% dé lam ngudi ving cit, khi
cit dung dich duoc phun tryc tiép vao ving gia
cong voi luu lugng 20 (L/phat).

> Thiét bi do d9 nham chi tiét sau gia cong:

Viéc do do nham cua chi tiét sau gia
cong duoc thuc hién biang may do do6 nham.
Viéc do dugc thuc hién trén may do TR200 cua
hang Time Group Inc, xuét xtr Trung Qudc, sir
dung dau do co hoc, chon khoang do chuin L=
3mm, duong kinh dau do 1um, két qua do ldy
theo tiéu chuan ISO. Hinh anh méy va hinh anh
qua trinh do dugc mo phdong trén hinh 2 cua
phong thi nghiém do luong Truong Pai hoc Su
pham K¥ thuat Vinh.

Hinh 2. Pau do thuc hién do do nhdam.

2.2. Tién trinh thi nghiém

Qua trinh thi nghi¢ém dugc thuc hién
theo cac budc sau:

Budc 1: Tai mdi diém thi nghiém tién
hanh stra da véi bo thong s6 cong nghé sura da
sau: S =1 m/p; t = 0,01 mm/htd.

Budc 2: Tién hanh mai tron ngoai chay
dao doc vé6i ché do cong ngh¢ mai V=35 m/s;
n_, S, tthay doi. Trong qua trinh mai ti€én hanh
do cac thong s6 chat luong bé mat gom R , R .

Két qua do cua tit ca cac diém thi
nghiém dugc tinh todn va tong hop trong bang

sau:

Bang 2. Gia tri cua s, n, t tai cdc diém thi nghiém.

TT S, n, t R, R,
(m/ph) | (v/ph) | (mm) | (um) | (um)
1 0,45 0,50 | 3,30
160
2 0,75 0,58 | 3,74
0,005
3 0,45 0,52 | 3,42
240
4 0,75 0,62 | 4,14
5 0,45 0,68 | 4,25
160
6 0,75 0,76 | 4,89
0,01
7 0,45 0,71 | 4,34
240
8 0,75 0,82 | 5,03

» Xay dung ma tran quy hoach thuc nghiém:

Céac thong sb dau vao dwoc mi hoa
la: X, =8, X, =V, X, = t. Khi d¢, s diém thi
nghiém can thiét N la: N = 2" [3].

Trong do, n 1a thong 6 ddu vao, n = 3,
do d6 N =23 =8 (diém). Ttr do, ta tién hanh thi
nghiém voi két qua sau.
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Bdng 3. Ma trgn thuc nghi¢m.

TT X, X, X, |S,(m/ph) | n_ (v/ph) | t(mm) | R(um) R (um)
1 -1 -1 -1 0,45 160 0,005 0,50 3,30
2 1 -1 -1 0,75 160 0,005 0,58 3,74
3 -1 1 -1 0,45 240 0,005 0,52 3,42
4 1 1 -1 0,75 240 0,005 0,62 4,14
5 -1 -1 1 0,45 160 0,010 0,68 4,25
6 1 -1 1 0,75 160 0,010 0,76 4,89
7 -1 1 1 0,45 240 0,010 0,71 4,34
8 1 1 1 0,75 240 0,010 0,82 5,03
> Xirly sb liéu bang phan mém Matlab 7.9.0:  C45 da qua nhiét luyén.
Phuong trinh pié‘u hién mdi quan hé két Tém tat cach giai nhu sau:
hop gitra cac thong s6 dau vao va thong so dau )
ra ¢6 dang phuong trinh [2]: Ham ly thuyét c6 dang:
R, =A4,.8"n* 1" () J =by+bx, +b,x, +byx, 3)

Lay logarit 2 vé, ta co:
logR =logA +A logS+A,.logn+A,logt

bat:
logR =y;logS=x;logn=x;logt=x;
logA,=b;A =b;A =b,; A, =b.

Ta co:

y=b,+b .x+b,x, +b,x, (2)
Trong phuong trinh (1), y, x, x,, X, d&

biét, cac h¢ s6 b, b , b,, b, can dugc xac dinh.

Giai phuong trinh theo phuong phap quy hoach

thuc nghiém toan phan dang 2.

Str dung phan mém Matlab 7.9 giai cac
phuong trinh trén, ta dugc két qua nghién ciru
quy hoach thuc nghiém khi mai tron ngoai thép

Chuyén vé hé toa d6 khong thir nguyén.
Gia tr1 cua chung dugc cho trong bang sau:

Bdng 4. Cdc gid tri co s¢ va khodng bién déng ciia
cdc thong so.

Tinh chat | S, (m/ph) | n_ (v/ph) | t(mm)
Gidtricosd | 0,60 200 0,0075
Khoang bien |, | 40 0,0025

dong

Tinh cac hé sb bj, ta tim duoc ham hdi
quy thuc nghiém dang:

y=b,+b.x, +b,.x, +b,.x,

“4)

Tinh t,d¢ kiém dinh tinh c6 ¥ nghfa cua
cac hé so theo chuan so Student.
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Kiém tra su phi hop cua ham hdi quy murc a = 0,05; tra bang tim F.
V. . .
Béng cach giai twong tu v6i R , két qua
Co: §2 =11897.107 va S2, =0,4059.10~,  duoc cho trong bang sau:
: S;
Theo tiéu chuan Fisher, F, =—%  chon

2
s

Bdng 5. Cdc hé sé ciia phwong trinh hoi quy
thuc nghiém.

Hé s6 R, (um) R, (um) T, F,

b —-0,1939 0,6124

0 t=77,00 t=171,20
b 0,0315 0,0328

! t=12,51 t=9,17

F,=0,0341 F,=77,9365 2,306 99,3

b 0,0122 0,0101

2 t=4,85 t=2,82
b 0,0635 0,0518

3 t=25,22 t=14,48

Nhan thiy tit ca cac t déu 16n hon T, Phuong trinh (5) va (6) 1a ham cu thé

nén cac h¢ so b, déu c6 nghia. Cac F, déu nho cua quan h¢ (2.11).

hon F, nén phuong trinh phu hop. i S
D0 thi bi€u dien moi quan hé gitra nham
Phuong trinh hoi quy thuc nghiém: bé mat (R,R) va ché d6 cit (S, n, t) tai diém
co s6 S=0,6 m/p; n=200 v/p; t=0,0075 mm.
R:y=-0,1939 + 0,0315x, + 0,0122x, +
0,0635x; » Vi S =0,6 m/p.
R:y = 06124 + 0,0328x, + 0,0101x, + _
0,0518x,. ——

Sau khi doi bién va mii h6a nham bé
mat c6 quan hé theo dang:

Ra — 2,9023.S0,284 .n0,1386 .t0’4219 (5)

Chitu 2u 1 ) 4w Sevang quay iwp) Chiew s ot tiewm) 4 1 Fee———

R, =14,4313.8%%" n™"" 21 (6) Hinh 3. D6 thi quan hé gidta R , R_véi n, ¢ khi
S = 0,6 m/p.
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» V&in =200 v/p.

D o e Fla v 5, |
Guns by cn REvoi 5.1

i -
~" a8 \.\\\ -
7 M o
] - o7
10 . — "0

i) O owiesmn ettt 00" ey
Hinh 4. Do thi quan hé gitta R, R vdi§, t khi
n =200 v/p.

> Vo6it=0,0075 mm.

Cuan bos st R vei 3, Duan b e P vei 5, 0
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Hinh 5. D6 thi quan hé giita R, R voi S, n khi
t=0,0075 mm.

3. KET LUAN CHUNG VA HUONG
NGHIEN CU'U TIEP THEO

> Két luan chung:
- Xay dung dwgc mdi quan hé giira

nham bé mit véi ché do cat khi mai thép C45
da qua nhiét luyén trén may mai tron UG20 x

750 1a: R, = 2,9023.5 %% 50135 £04219.

Rz — 14,43 13 .SO._Q,‘S‘S? -nO._lld-]‘ .rﬂ'._34-1-1

- Két qua nghién ctru c¢6 thé duge sir
dung dé diéu khién tSi wu héa qua trinh mai
hay c6 thé ap dung cac két qua nghién ctru vao
thuc té san xudt va lam tai liéu tham khao cho
giang vién giang day va cho sinh vién hoc tap
tai xuong cua Truong Pai hoc Su pham K¥
thuat Vinh.

> Hudng nghién ctu tiép theo:

Nghién ctru tng dung két qua vao thuc
tién san xuat khi gia cong cac loai vat liéu kho
gia cong, dic biét 1a vat liéu ché tao khuon
mau. %
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