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NGHIEN CUU SU ANH HUONG CUA CHE B0 CAT
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Tém tit: Thép khéng gi hay con goila inox Ia mét loai thép hop kim chira Cr (véi ham luong Crtdi thiéu 10,5% khéi
lurong). Khi ham luong Cr di cao, trén bé mét né sé hinh thanh mét I6p mang thu déng oxit crom cé téc dung ngén
¢dn qud trinh tao gi va &n mon vao I6p vét liéu. Chinh nho ddc diém dé ma thép khéng gi dwoc ding nhiéu trong
ché tao do gia dung, ché tao thiét bi diing trong linh vire y té. Loai vét liéu ndy c6 do déo cao, nhiét phat sinh 16n
nén qué trinh c&t cé nhiing hién tuong xay ra véi mirc d va tan xuét khac nhiéu so véi khi gia céng kim loai khéc.
Diéu do da anh hudng Ion dén chét lrgng bé mat sau khi gia céng, do bén dung cu... Cac két qua nghién ctru
durorc trinh bay trong bai bao nay da chi ré méi quan hé gitka ché do cat (V, S, t) voi do nham bé mat chi tiét sau khi
tién la co'sé cho viéc lira chon ché dé cét khi gia céng cat got chitiét ché tao bang SUS 304.

Tirkhoa: Thép khéng gi: SUS 304; ché dé cét; mbi quan hé; d6 nham bé mét.

Research on the affection of the cutting mode on the surface harsh of sus 304 suspension materials

Abstract: Stainless steel is a Cralloy steel (with a Cr content of at least 10,5% by weight). When the Cr content is
high enough, on the surface it forms a passive membrane of chromium oxide to prevent both rusting and erosion
process of the material. Thanks to that feature, stainless steel is used widely in the manufacture of home
appliances and equipment used in the medical field. This type of material has high plasticity and heat generation,
so the process of cutting occurs with different levels and frequency from other metals. This has a great influence
on surface quality after machining and tool durability, etc. The results of the study presented in this paper show the
relationship between cutting mode (V, S, t) and the surface roughness after turning which is the basis for the
cutting mode selection during machining of parts made with SUS 304.
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@ 1. Gioithigu
Tinh céng nghé |4 mét trong nhirng tinh chat céng nghé quan trong ctia vat liéu béi né anh huwdng truc
tiép dén nang suat, chat lwong khi gia cong, do bén va tudi tho clia dung cu cét. Tinh céng nghé ctia vat liéu lién
quan trwe tiép véi thanh phan héa hoc va ciu tric cia vat liéu, nd con chiu anh hwéng rat Ién caa tinh chat co
hoc, vatly... Tinh cong nghé cua vét liéu phu thudc vao ciu tric mang tinh thé cia vatliéu gia cong, vat liéu dung
cu cat, két cAu dung cu cat va diéu kién béi tron 1am ngudi [1]. Mot trong nhirng khai niém vé tinh cong nghé
thwéng hay dwoc str dung la tinh céng nghé déng hoc va dong lwc hoc. Tinh céng nghé dong hoc la tinh cong
nghé dugc xac dinh theo quan diém vé van tdc tach boc vét liéu. Tinh cdng nghé dong luc hoc la tinh céng nghé
dwoc xét theo quan diém lwc cét [2]. Néu coi tinh cong nghé ctlia mac thép khéng gi dé& gia cong nhatAlS|1 416 1a
100% thi tinh cong nghé tét nhat clia thép SUS 304 chi dat tir 50% dén 60% [2]. Cac loai thép khéng gi duwgc mé
t& c6 tinh dinh khi cat, cho thay xu thé tao ra phoi day, tao ra leo dao. Diéu nay dan dén giam tudi bén dao va giam
chét lwong bé mat. Cac dic tinh chung nay 1a do céc thudc tinh: d6 bén cao, d6 bén udn 16n, d6 dai Ién va rat
mém, do dan nhiét thp. Nai chung, vat liéu khéng gi théng dung va cac mac dé gia cong twong dwong cang
ctrng cang khé gia cong. Vi vay khi gia céng cat got néi chung va khi tién néi riéng loai vat liéu nay can phai lva
chon dwoc ché do gia cong hop ly. Tinh cong nghé twong déi clia cac loai thép khéng gi théng dung va mét sb vat
liéu trong dwong dwge mo ta trén Hinh 1.
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Hinh 1. Tinh c6ng nghé tuong doi cia céc loai thép [3]

@ 2.Vat ligu, thiét bi, dung cu thwe nghiém va phwong phap nghién ciru

2.1 Nghién ctru swranh huwrdng ciia ché dé cat dén chat lwong bé mat khi tién vat liéu SUS 304

Thép SUS 304 1a loai vat liéu cé tinh bén cao, khi gia cong nhiét phat sinh rat Ién va dé hinh thanh phoi bam
(leo dao) &nh hwéng dén nang suét gia cong, chat lwgng bé méat va tudi bén dao. Van toc cat |a yéu t6 quan trong
anh hwéng dén nhap nho té vi lop bé mét gia cdng. Cac nghién ctru [3, 4] da chi ra rang khi cat thép cacbon va hop
kim & van toc thap, nhiét cat khéng cao, bién dang khéng nhidu, chat lwong bé mét gia cong thap, khi ting van toc
cat thi luc cat, nhiét cat tang, gay bién dang déo manh nén chét liong bé mét cao hon (chigu cao nhép nhé té vi lép
bé& mat thap). Tién la phwong phap tao hinh theo vét, bé& mat gia cdng dwoc tao thanh do vét clia dao dé lai nén
lwong chay dao co anh huéng twong dbi lén dén do nham bé mat. Theo tai liéu Cong nghé ché tao may [5] thi chiéu
cao nhap nha té vi Ra ty 1& thuan vai lwgng chay dao. Chigu sau catla yéu td ¢6 anh hwdng nhd nhat dén chat lwong
b& mat. Cac nghién clru thire nghiém cho thay rang khi thay ddi chidu sau cat thi lwc cat don vi thay dbi, sw thay doi
dé anh huwéng dén dé ctrng virng clia hé thdng cong nghé, do dé c6 anh hudng dén chat lvong bé mét gia cong.
Nhuw vay sw anh hwdng clia ché do cat dén chat lwgng bé mét khi gia cong thép Cacbon va hop kim cia né da duwoc
lam r6. Khi phay thép khong gi SUS 304 trén trung tam gia cong, cac tac gia [6] da lam ré mbi quan hé gitra nham bé
mat véi ché do cat khi tién trong d6 anh hudng clia lvong chay dao |a Ién nhat. Vay khi tién thép khéng gi thi sw anh
hwéng ctia ché d6 cat dén dé nhap nhé té vilép bé mét can duoc 1am rd théng qua nghién clru thue nghiém.

2.2 Hé théng, thiét bi diing thwe nghiém

Pé xac dinh anh hwéng clia ba théng sd ché do cat nhw: van toc cét (V), lwgng chay dao (S) va chiéu sau cat
(f) dén d6 nham bé mét chi tiét gia cong SUS 304 voi so db thuwe nghiém dworc thé hién trén Hinh 2:

'd ~\ i
Chuén bi phéi, may, Ga dat chi tiét | Chon ché do Gia cong
dao, do ga I&n may = cat (V. S,t)

N 'd "
Nhan xét Kiém tra sy ton tai X ly s6 liéu xac Kiém tra
cla cac tham so dinh ham héi quy nham bé mét

| —

Hinh 2. So db thuc nghiém

May gia céng khi thuc nghiém: May tién CNC MORISEIKI-SL253 ctia Nhat Ban, st dung hé diéu khién
FANUC, cong suat ddong co 15KW, toc do truc chinh I&n nhat 4500 vong/phut.

Thiét bi do d6 nham bé mat: Do chiéu cao nhap nhé té vi Iop bé mat bang thiét bj chuyén dung la may do
SJ-201-Mitutoyo co cac théng sb ky thuat: Hién thi LCD tiéu chuan DIN, 1SO, JIS, ANSI; do phan giai 0,32/300um,
0,08/75um, 0,04/9,4um; bd chuyén ddi A/D: RS-232; phan mém diéu khién va xtr Iy s6 liéu MSTAT W 32 4.0 nhw
trén Hinh 3:
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Hinh 3. Thiét bj do dung trong thuc nghiém Hinh 4. Phéi mau SUS 304 dung trong thue nghiém

Vét liéu va phoi thure nghiém: Vat liéu str dung trong thi nghiém la SUS 304 cé kha nang chéng an mon
hoa hoc cao, it bi nhi&m tir, d& gia cong udn, cét got, han,... véithanh phan chinh chira 7.0% Niken, 16.0% Crom,
Carbon 0.08%. Tat ca cac phoéi gia cong déu co cung kich thuée nhw trén Hinh 4:

Ché dé cat dung trong thue nghiém: Can clr vao phwong phap gia cong va vat liéu gia céng, can clr vao
ché do cét khi gia cong [3,5,6,7] ta lwa chon ché do cat khi thuc nghiém van tée cat V, lwong chay dao S va chigu
sau catt nhw sau:

V.= 100m/phdt; v, = 50 m/phat; V, = 75m/phut; S, = 0,2mm/vong; S, = 0,05 mm/ivong; S, = 0,125mmivong;
t..=1mm;t,=0,1mm;t,=0,5mm.

Dung cu cét ding trong thue nghiém: St dung dao gdn manh hep kim clrng co cac kich thwee nhw Hinh 5

vaBang1:
%

d
di

Hinh 5. Manh hop kim cét dung trong thuc nghiém

Bang 1. Cac kich thude cua manh hop kim cing

m;:‘llﬁr:lg‘mc:f:ng I (mm) d (mm) s di r
DNGP110402 FN - EX 11,60 9,525 4,76 3,81 0,2
DNGP110404 FN - EX 11,60 9,525 4,76 3,81 0,4
DNGP150602 FN - EX 15,50 12,700 6,35 52 0,2
DNGP150604 FN- EX 15,50 12,700 6,35 5,2 0,4
DNGP150608 FN- EX 15,50 12,700 6,35 5,2 0,8

trong d6: rla ban kinh mi dac, mm; /,d,s la kich thwéc manh hop kim, mm; d, 1a dwérng kinh cia 16 ga manh hop
kim, mm
(@ 3.Thwcnghiém va phantich anh hwéng cta ché dé cit dén dé nham bé miat khitién SUS 304

3.1 Két qua anh hwéng ciia dén ché dé cat dén d6 nham bé mat khi tién SUS 304

Sau khi tién hanh cat 11 mau thi nghiém thép SUS 304, chuyén cac bién ttr tw nhién sang ma hoa khong
thtr nguyén, thay déi 1an lwot cac yéu td van tbe cat, lwong chay dao va chiu sau cit dén ché do cat. Qua trinh
cat dwoc thure hién theo bang ma tran thi nghiém, sau khi gia cong tién hanh do kiém do nham bé mat chi tiét clia
tirng mau. Két qua thwe nghiém dwoc ghi trong Bang 2.
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Bang 2. Bang quy hoach thuc nghiém anh hudng ché dé cat dén do nham bé mat

P66 nham Ra
y
(um)
0,26
0,37
3.0
3
0,39
0,32
3.6
3,34
1,47
1,46
1,43

Bién ma héa Bién thwc nghiém

X1 X2 X3
= = =
+1 -1 -1
-1 ] -1
+1 il -1
= =1 +1
+1 -1 +1
-1 +1 +1
il +1 +1
0 0 0
0 0 0
0 0 0

(mm/vong)
0,05
0,05

0,2 0,1
0.2 0,1
0,05 il
0,05 1
0,2 1
0,2 1
0,125 0,5
0,125 0,5
0,125 0,5

(mm)
0,1
0,1

2alo|e|~e|a|swiv-| S

3.2 Xirly két qua anh hwéng déng théi cida V, S, t dén dé nham bé mat thép SUS 304

Str dung phwong phap quy hoach thwe nghiém trwe giao dé xac dinh anh huéng déng théi van tbc cat (V),

lweng chay dao (S) va chiéu sau cat (f) dén d6 nham bé mat thép SUS 304. Gia thiét méi quan hé gitra dd nham

bé mat v&icac yeu to che dd cat la ham phituyén cé dang:
R=f(V,St)=K V? Sbife

trong d6: a,b,cla hé sb mi cin xac dinh.

(1)

Tuyén tinh hoa phwong trinh phi tuyén béng cach logarit co' sé e hai vé clia phwong trinh ta dwoc:
In(Ry) = In(K) + a.In(V) + b.In(Sy) + c.In(t) (2)
pat: y = In(R,), ag = In(K), a; =a,a; =b, az =¢, x; =In(V); x, = In(S,), x3 = In(t°)
Khidé phuwongtrinh(1)cédang: ¥y = ap + a;.x; + az.x; + az.xs (3)
Véi: a, a,, a,, a,1a cac hé s clia phwong trinh hdi quy thwe nghiém
Ma tran thwe nghiém triee giao: [X].[A] = [Y] (4)

Ma tran théng sé dau vao [X] 1a logarit co sé e cac gia tri V, S, tdung trong thi nghiém.

Ma tranthéng sb daura[Y] co cac hé sé |a logarit co sé e cac gia tri d6 nham do dwgc trén mau thi nghiém.

Nhan ca hai vé ctia (4) vai ma tran chuyén vi ciia ma tran [X].

= [XI". [X].[4] = [X]".[¥]
Dat[M] = [X]".[X], ta co: [MI[A] = [X]T.[Y]

Gia str det (M)= 0 thi [M] 1a ma tran kha nghich khi dé nghiém cltia hé la:
[4] = [M]~ [X]7.[Y]

T két qua trén Bang 2 cac thong sé thi nghiém dworc logarit hoa véi sé liéu nhw Bang 3:
Bang 3. Két qua logarit héa dnh hudng ché dé cét dén do nham bé mét R,

(%)

Bién thwe nghiém

D56 nham
Ra(um)

In(v)

In(s)

In(1)

In(Ra)

-
=

"4
(m/p)

S
(mm/ph)

(mm)

50

0,05

0,1

0,26

3,91202

-2,95573

-2,30258

-1,34707

100

0,05

0,1

0,37

4,60517

-2,95573

-2,30258

-0,99425

50

0,2

0,1

3.0

3,91202

-1,60943

-2,30258

1,1314

100

0,2

0,1

3,1

4,60517

-1,60943

-2,30258

1,16315

50

0,05

1

0,39

3,91202

-2,95573

0

-0,9416

100

0,05

1

0,32

4,60517

-2,95573

0

-1,13943

50

0,2

1

3.6

3,91202

-1,60943

0

1,28093

100

0,2

1

3,34

4,60517

-1,60943

0

1,20597

75

0,125

0,5

1,47

4,31748

-2,07944

-0,69314

0,38526

75

0,125

0,5

1,46

4,31748

-2,07944

-0,69314

0,37844

g = (<=1 [ < EN] [0 15, E YT CF (N

75

0,125

0,5

1,43

4,31748

-2,07944

-0,69314

0,38526
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Sir dung phan mém MATLAB R2008b [8] gidi hé ta cé nghiém:

a; 1,65308
as 0,04415

Ta co phwong trinh hdi quy thwe nghiém chuyén vé bién ma hoa x,, x,, x, nhw sau:

vy =3,75365+ 0,10147x; + 1,65308 x, + 0,04415x,

Vay phwong trinh hdi quy dang thwe mé ta sw phu thudc dd nham bé mat véi cac thong sé ché do catla:
R =42 3553. V0‘10147.Sl'65308. t0,04415

Dung phan mém Table Curve 3D cac tac gia da biéu dién phwong trinh quan hé gitra dd nham R, véi
théng s6 ché do cat nhw vantbc cat V, lweng chay dao S va chiéu sau cat tnhw trén dé thi Hinh 6, 7, 8:

apy [3,75365
[4] = “1] — |010147 | i K = e% = 42,3553; a, = 0,10147; a, = 1,65308; as = 0,04415
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Hinh 7. Suranh hudéng cta tva V dén ham muc tiéu R,  Hinh 8. S anh hudng ctia t va S dén ham muc tiéu R,

Trén db thj trong cac Hinh 6 + 8 cho thay quy luat anh hudng clia cac yéu tdé dau vao dén ham muc tiéu:
Khi van toc cat V dao dong tir 50 + 100 (m/p); lwong chay dao S thay ddi tir 0,05 + 0,2 (mm/vong); chiéu sau cét t
dao dong ttr 0,1 + 1(mm) thi ham d6 nham bé mét R, ctia thép SUS 304 dao dong tir 0,26 + 3,6 um. Trong ba yéu
té clia ché do cat thi lwong chay dao 1a yéu td co anh hwéng 16n nhat dén dé nham bé mét ciing twong tw két qua
nghién clru trvdre day ciia Nguy&n Thanh Binh va cac déng nghiép [6] khi nghién ctru anh hwéng clia ché do cat
dén qua trinh gia cong thép SUS 304 trén may phay va trung tam véi didu kién gia cong bang dung cu nhiéu lwdi
céat va qua trinh gia céng gian doan, c6 va dap nén it hinh thanh phoi bam. Trong nghién ctru nay cac tac gia st
dung phwong phap gia cong tién nén khac vai cac nghién ciru [6] 1a cat lién tuc, khong co va dap. Két qua nghién
ctru la co s cho viéc lira chon ché do cat khi tién, khoan thép SUS 304

3.3 Kiém nghiém swphu hop cia cac hé s6 cia phwong trinh hdi quy ai

Bd tin cdy dwoc danh gia theo cong thirc [3]:

o2 _ol2

=X (7)

(8)

1 .
Vi 03 = 7 IR0 Yien)? va o =0y )2
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trong do: v 1aln (R,) thie nghiém do dwoc; y,=In (R,); ¥, 1a gia tri trung binh Ln (R,) theo thirc nghiém do dworc; y'
la In (R,) theo ham hdi quy thure nghiém; N1a sd thi nghiém.

Sau khi tinh toan két quia do tin cay clia cac thong sé thwe nghiém theo cac bién ma hoa dwoc ghi trong Bang 4:
Baéng 4. Két qua tinh toan dé tin cdy cda gia trj thurc nghiém

X Xz X3 Vi ye vieyr | i-yw)® | 0i-y)
3,91202 -2,95573 -2,30258 | -1,34707 |-0,91079 | -0,43628 | 2,20276 0,19034
460517 -2,95573 -2,30258 | -0,99425 | -0,84046 | -0,15379 | 1,27995 0,02365
3,91202 -1,60943 -2,30258 1,1314 | 1,38087 | -0,24947 | 0,98863 0,06224
4,60517 -1,60943 -2,30258 | 1,16315 | 14512 |-0,28805 | 1,05278 0,08297
3,91202 -2,95573 -0,94161 | -0,80913 | -0,13248 | 1,16362 0,01755
4,60517 -2,95573 0 -1,13943 | -0,73879 | -0,40064 | 1,62953 0,16051
3,91202 -1,60943 0 1,28093 | 1,48253 | -0,2016 1,30835 0,04064
4,60517 -1,60943 0 1,20597 | 1,55287 -0,3469 1,14248 0,12034
4,31748 -2,07944 -0,69314 | 0,38526 | 0,71611 | -0,33085 | 0,06158 0,10946
4,31748 -2,07944 -0,69314 | 0,37844 | 0,71611 | -0,33767 | 0,05824 0,11402
4,31748 -2,07944 -0,69314 | 0,38526 | 0,71611 | -0,33085 | 0,06158 0,10946
Téng 1,50805 10,9495 1,03118

Trung binh Yip=0,1371

3

O o N~ W N =

s
o

—_
—

Thay vao cong thirc (6) ta co:
0%3-1,09495: 017-0,103118 = dotin cay r=90,6%
*Xacdinh phrong saidw (S,,) theo céng thire:

52(A)
5%, =
U N-g-1

trong dé: Nla sb thi nghiém (N = 11); kla sé thong s can xac dinh trir a,
$*(4) = ([v]- [X1.[AD".([¥] - [x].[AD
Diing Excell gidi bai toan vé& ma tran, ta tinh dwoc:
52(4) = 0,10312 Thayvao (9)taco Sau = 0,01473 S, = 0,12136
S ton tai clia hé sé ai dwoc xac dinh bdi cong thire:
a;

|thanl 52— 2toang N —k —1,1— &/2)

dumil
trong do: m'la s hang thirii (dwéng chéo chinh) cliama tran M véi: [M] = [X]'. [X];
20,49818 —-4.43769 0,59351  0,10443
[M]—l _ —4,43769  1,03308 —0,00719 -0,10443
0,59351 -0,00719 0,25336 -0,00507
0,10443 —0,00535 -0,00507  0,09053
Thay vao cong thire (11) ta co:
|tt0inh| = 2,156; |t.'}inh| =1,56; |tt2inh| = 8,557 |tt3inh| =182
Tra bang phan b6 Studentvéi (N — k — 1,1 — @/2) .Véidd tin cay r=90,6%; N-k-1=7
= tpang = 1,415
Nhw vay tanhanthay: |than| = thang(V —k — 1,1 — @/2) V6ii=0-3
Kiém tra do tin cay theo chuan Student cho két qua do tin cay la 90,6% do do cac hé sb ai thuc sy ton tai.
Két qua nay |a co sé cho viéc xac dinh ché dd cat hop ly khi tién thép SUS 304 trén may tién va tién téi viéc téi Lru
héa qua trinh gia cong cat got vatliéu thép khéng gi.
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@ 4. Kétluan

Béng nghién ctru thwe nghiém tién thép SUS 304 trén may tién CNC v&i ché do cat V=50 + 100m/phdit,
$=0,05+0,2mm/vong, t=0,1 + Tmm. Két qua thwe nghiém cho thay méi quan hé gitra dd nham bé mat R, voi
ché dé catla motham sé ma:

Ra = 42.3553. \/‘.10147ls1,35305ltﬂ.04415

Két qua trén cho thay khi tdng ché dé cat thi dd nhap nho té vi lép b& mat ting 1én. Tuy nhién, trong ba yéu
td lwa chon clia ché do cét thi lwong chay dao |a yéu tb c6 anh hwéng Ién nhat dén dd nham bé mat. Chiéu sau
cét co anh hudng khong dang k& dén dé nham bé mat. Két qua nay la co s& cho viéc xac dinh ché dd cét hop ly
khi tién thep SUS 304 trén may tién va tién tai téi wu hoa qua trinh gia cong cit got vat liéu thep khong gi.

Tailiéutham khao
1. Nghiém Hung (2002), Giao trinh véat liéu hoc co sé, NXB Khoa hoc va Ky thuat, Ha Noi

2. Ha Bore Thuan (2013), Nghién clru sw dnh hudng cta ché dé coéng nghé dén qua trinh tao phoi va chét luong
bé mat khi phay thép SUS 304, Luan van cao hoc, Pai hoc ky thuat Céng nghiép - Pai hoc Thai Nguyén.

3. Banh Tién Long, Tran Thé Luc, Tran Sy Tly (2001), Nguyén ly gia céng vét liéu, NXB Khoa hoc va Ky thuat, Ha N6i.
4. E. Paul Decarmo, J.l. Black, Ronal A. Koser (1997), Materials and processes in manufacturing, Pretice - Hall
Internatinal.

5.Tran Van Dich va cac cong sw (2008), Coéng nghé ché tao may, NXB Khoa hoc va Ky thuat, Ha Néi.

6. Nguyén Thanh Binh, Pham V&n Bong, Pham Van Bong, Nguy&n Chi Bao (2015), “Nghién ctru &nh hwéng cla
ché dé cat den nham be mat khi gia cong SUS 304 trén trung tdm gia cdng CNC TC.500", Tap chi KHCN Pai hoc
Céng nghiép Ha Ngi, 31:28-33.

7.Nguyén Doan Y (2003), Quy hoach thuce nghiém, NXB Khoa hoc va Ky thuat, Ha Noi.

8. Pham Thi Ngoc Yén, Ngé Hiru Tinh, L& T4n Hung, Nguyén Thi Lan Hwong (2005), Co sé matlab va teing dung,
NXB Khoa hoc va Ky thuat, Ha Noi.

) X A . TAP 11 80 3
TAP CHi KHOA HOC CONG NGHE XAYDUNG —_—

05 - 2017




