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TOM TAT

Thép SKD61 la logi thép dung cu lam ngudi bang khong khi, sir dung phé bién trong nganh
cong nghiép khuon diic va chiu nhiét. Do dg cimg cao, viéc gia cong thép SKD61 bang dao thép
gi6 (HSS) c6 dé cirng thdp hon phéi gdp nhiéu khé khén, dan dén mon dao nhanh va chdt lwong bé
mdt kém. Bai bdo nay trinh bay két qud nghién civu vé dnh hwéng ciia cdc théng so cdt (toc dé cat,
lirong chay dao, chiéu sdu cat) va qud trinh gia nhiét cam iing tir tqi ving cdt dén chat lwong bé
mdt cua chi tiét khi tién thép SKD61 bang dao HSS. Thong qua cdc thi nghiém thuwc nghiém va phén
tich thong ké, két qua cho thdy qud trinh gia nhiét c6 vai tré quan trong trong viéc giam lyc cdt, cdi
thién do nhan bé mdt va giam téc dé mon dao.

Tw khoa: SKD61; Tién cung; HSS,; Gia nhiét cam wng, Do nham bé mat; Chat lwong gia
cong.

ABSTRACT

SKD61 steel is an air-cooled tool steel commonly used in the mold and heat-resistant
industries. Due to its high hardness, machining SKD61 steel with high-speed steel (HSS) tools,
which have lower hardness than the workpiece, is difficult, leading to rapid tool wear and poor
surface quality. This paper presents the results of a study on the influence of cutting parameters
(cutting speed, feed rate, depth of cut) and the induction heating process in the cutting zone on the
surface quality of a workpiece when turning SKD61 steel with HSS tools. Through experimental
experiments and statistical analysis, the results show that the heating process plays an important
role in reducing cutting force, improving surface roughness and reducing tool wear rate.

Keywords: SKD61; Hard turning, HSS; Induction heating; Surface roughness, Machining
quality. &

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026 JEZS
cokhivietnam.vn



NGHIEN CUU - TRAO DOI

1. GIOI THIEU

Gia cong cac vat liéu c6 do cung cao
SKD61 la mdt thach thue 16n trong nganh co
khi ché tao do lyc cét 16n, mon dao nhanh va
chat lugng bé mat kho kiém soat [4], [6]. Khi
ddé cing cua vat lidu tang, qua trinh cit phat
sinh nhiét 6 va tmg suét cao tai ving tiép xuc
dao-phoi 1am giam tudi tho dung cu va anh
hudng dén tinh toan ven bé mit chi tiét [7], [8].
Vi vay, viéc nghién ciru cac phuwong phap hd
trg gia cong nham giam lyc cat va cai thién chat
luong bé mat dang nhan duogc nhiéu su quan
tam.

Trong gia cong ti€n cliing, cac loai dung
cu nhu CBN, PCBN duoc sir dung dé dam bao
kha ning cat 6n dinh. Tuy nhién, chi phi cta
cac loai dung cu nay kha cao va kho 4p dung
rong rdi trong dicu kién san xuat quy moé nho
[2]. Mot hudng tiép can hiéu qua 1 ap dung cac
phuong phap gia nhiét hd tro nham lam giam
do cung cuc bd cua vat li€u tai vung cat.

Céac nghién ctru trude day gia nhiét hd
trg bang laser, cam tmg dé cai thién kha ning
gia cong cac vat liéu cimg bang cach giam luc
cit, han ché mon dao va nang cao chit luong bé
mat [5] Phuong phap gia nhiét cam tng c6 vu
diém vé kha ning gla nhiét cuc bo nhanh va de
tich hop voi hé théng may cong cu [3]. Mot s6
nghién cuu thuc nghiém cling chi ra gia nhiét
hd trg cai thién do nhin bé mit khi tién thép
cung [1].

Xuét phat tir nhitng van dé trén, nghién
clru nay tap trung phan tich anh huong cta diéu
kién cit va quéd trinh gia nhiét cam ung dén
chat lugng bé mit khi tién thép SKD61 bang
dao thép gi6 (HSS) nham dé xuit giai phap gia
cong hiéu qua véi chi phi dung cu thép.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thiét bj

[
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Hinh 1. Tién hanh thi nghiém

- Phoi: Thép SKD61 di toi dén do cimg
50-52 HRC.

- Dung cu: Dao ti€n HSS khong phu,
hinh hoc cit tiéu chuan ISO.

- Hé thong gia nhiét: Cam tng tir tin s6
cao (30-50 kHz), cudn day bo tri song song truc

phoi, khoang cach tir viing cat 3 mm.

- Thiét bi do: May do d6 nham Mitutoyo
SJ-210, camera nhiét, may tién CNC.

2.2. Thiét ké thi nghi¢ém

Bdng 1. Cdc yéu té va mike thi nghiém
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Céc yéu t6 cong nghé va cac mirc thi
nghiém sir dung trong thiét ké thi nghiém theo
phuong phap Box—Behnken (BBD) véi ba mtic
mi hoa (-1, 0, +1) theo Bang 1. Cac bién dau
vao bao gorn tde do cit (V,), lugng chay dao (f),
chiéu sau cat (a) va nhigt do gla nhiét cam ung
(T) dugc lya chon dua trén diéu kién g1a cong
thue té va cac nghién ctru trude day nham dam
béo tinh 6n dinh ctia qua trinh cét. Ba muc cla
mdi yéu td dai dién cho gia tri thép, trung binh
va cao dé danh gia anh huong riéng 1é tuong
tac gilta cac yéu t6 dén do nham bé mit Ra.
Viéc mi héa cac mic thi nghiém s& chuan hoa
dwr li€u va thuan loi cho qué trinh xay dung mo
hinh héi quy béc hai trong phuong phap RSM
Thiét ké BBD glam sO lugng thi nghiém can
thuc hién nhung van dam bao d6 tin cay thong
ké cua mo hinh.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia nhiét do gia nhiét

Gia nhiét cam Gmg 1am mém 16p bé mait
phoi tai thoi diém cat, tir do:

- Giam lyc cat 20-30% so v6i khong gia
nhiét (hinh 1);

- Giam d6 nham bé mat tir 1,85 um
xuong con 0,95 um khi gia nhi¢t & muc 400°C
(hinh 2);

- Giam hién tugng mé dao, mai mon
miii dao HSS duy tri 6n dinh qua 2-3 lan gia
cong lién tuc.

Hinh 1 thé hién anh huéng cta nhiét 4o
gia nhiét cam tmg dén do nham bé mit Ra khi
tién thép SKD61 bang dao HSS. Khi ting nhiét
dod gia nhiét tr 0°C 1én 200°C va 400°C, gia tri
Ra giam rd rét ching to6 qua trinh gia nhiét lam
giam dg cung cuc bd cua vat lidu tai vung cit,

giam lyc cét va cai thién didu kién hinh thanh
phoi nho d6 bé mat gia cong trd nén min hon va
qua trinh cat 6n dinh hon.

Hinh 2 biéu dién biéu dd dap tng bé
mit 3D cua do nham Ra theo vén tdc cét V. va
nhiét do gia nhiét T. Khi ting dong thoi van tdc
cit va nhiét do gia nhi¢t, d0 nham bé mait co xu
hudng giam cho thiy sy két hop gitra gia nhiét
hd tro va ché do cat phu hop cai thién dang ké
chat luong bé mat gia cong. Xu hudng cua bé
mat dap tmg ciing cho thiy ving thong sb toi
wu ndm & vén tdc cét trung binh cao va nhiét do
gia nhiét khoang 400°C.
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3.2. Anh huéng ciia thong sb cit

- Céc thong sb cat nhu van toc cat V.
luong chay dao f va chiéu sau ct a co anh
huong dang ké dén chat luong bé rnat khi tién
thép SKD61 bang dao HSS. Két qua thi nghiém
cho théy khi tang van tdc cat, dd nham bé mat
¢6 xu hudng giam do qua trinh cit dién ra 6n
dinh hon va phoi dugc hinh thanh lién tuc, van
tbc qua cao lam ting nhiét do tai ving cat va
day nhanh qua trinh mon dao.

- D6i voi lugng chay dao, khi gié trj f
tang thi d0 nham bé mat tang 1o rét do chiéu
cao vét nhap nho hinh hoc trén bé mit gia cong
16n hon. Vi vay, lugng chay dao nho cai thién
d6 bong bé mat nhung 1am giam ning sut gia
cong. Trong nghién cltru néy, gia tri £ = 0,10
mm/vg cho thiy su cin bang hop 1y giita chat
luong bé mit va nang sudt.

- Chiéu sdu cat a_ cling anh huong dén
dd nham bé mat va do on dinh cua qua trinh
cat. Khi a_ tang, lyc cat va tai trong 1én dung
cu tang theo, dan dén rung dong va mon dao
nhanh hon, 1am giam chét luong bé mit. Do
do, gia tri a =0,2 mm du’orc xac dinh phu hop
dé dam bao qué trinh cét 6n dinh va duy tri do
nham bé mat & muc thap trong dicu kién gia
cong cua nghién cuu.

3.3. M6 hinh hdi quy bic hai

Trén co sé dir licu thi nghiém thu duoc
tir thiét ké Box—Behnken, mé hinh hdi quy bac
hai duoc xdy duyng nhim mé ta mdi quan hé
gitra cac thong $6 cong ngh¢ va do nham bé mat
Ra. M6 hinh nay cho phép danh gia déng thot
anh huong rleng 1€, twong tac va thanh phan phi
tuyén ciia cac - yéu t6 dén chat luong bé mat gia

cong. Dang tong quat cia md hinh hdi quy béc
hai duoc biéu dién:

Ra=2724-0,015V_+4.2f + 0,852 -0,006T +
0,05V _f-0,121T + 0,08&1}32

Trong d6: Ra la d6 nham bé mat (um),
V. la toc do cat (m/ph) f l1a Iugng chay dao
(mm/vg) a 1a chiéu sau ¢t (mm) va T 14 nhiét
do gia nhlet (°O).

Két qua phan tich thong ké mo hinh c6
hé sb xac dinh R? = 0,94, ching t6 muc do phu
hop cao gitta mo6 hinh va dir liéu thyc nghiém.
Céc hé s6 hoi quy phan anh xu huéng anh huong
ctia cac yéu tb cong nghé dén do nham bé mat.
Trong do, luong chay dao f c6 anh hudng manh
nhit 1am tang gia tri Ra, trong khi tdc do cat V.
va nhi¢t do gia nhi¢t T c6 xu hudng lam giam
d6 nham bé mat phu hop véi co ché cat trong
gla cong thép ctrng, khi gia nhiét cam ung lam
mém lop Vat liéu tai ving cdt va qué trinh tao
phoi dién ra 6n dinh hon.

Ngoai ra, cac thanh phan twong tac va
phi tuyén trong mé hinh két hop gitra cac thong
s6 cit va diéu kién gia nhiét dong vai tro kiém
soat chat luong bé mat. Mo hinh hdi quy bac
hai dugc sir dung dy doan va tdi wu hoa ché
do gia cong, nang cao hi¢u qua khi tién thép
SKD61 biang dao HSS c6 hd trg gia nhiét cam
ung.

4. KET LUAN

- Qua trinh gia nhiét cam ung tu tai
vung cit co tac dong tich cuc 10 rét dén chat
lwong bé mat khi tién thép SKD61 bang dao
HSS, gidam d§ nham trung binh dén 50%.

- Nhi¢t do gia nhiét tdi wu trong nghién
cuu la khoang 400°C lam 6n dinh dao va nang
cao do bong.

- Gia tri toi uu cua céac thong so cat thu duoc

1a: V_=90 m/ph, f= 0,10 mm/vg, a= 0,2 mm.
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- Phuong phdp nay mo ra hudng Ung

dung dao gia ré (HSS) cho gia cong cac vat li¢u
cung khi két hop voi kiém soat nhi¢t do chinh
Xac. %
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