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TOM TAT

Gia céng vt liéu citng sau nhiét luyén 1a xu hudng cong nghé tién tién thay thé cho mai tinh
trong ché tao chi tiét chinh xdc. Tuy nhién, lwc cat 1ém, mon dao nhanh va bién dang dan héi cao
la cdc thach thire chinh. Bai bdo nay tong hop va phdn tich cdc nghién ciru trong va ngoadi nuede vé
gia cong c6 ho tro nhiét (Thermal Assisted Machining — TAM), lc‘zm r6 wu va nhwoc diém ciia timg
phuo’ngphap (laser, cam Lfng, dién tré). Tir d6, nhom tac gid dé xudt hudng nghién ciru tién vt liéu
cu"ng ¢6 hé tro gia nhiét bang dung cu cdt thong dung tich hop cam vmg tir, phil hap Vvéi diéu kién
thiét bi tai Viét Nam. Két qua mé phong va thic nghiém buée dau cho thay lwc cdt giam 25-40%
tuéi tho dao tang 2-3 lan, d¢ nham giam 0,3-0,5 um chitng t6 tinh kha thi img dung trong san xudt
khuén madu va chi tiét chinh xdc.

Tw khéa: Tién vat liéu cung; Gia cong co hé tro nhiét; Dung cu cat thong dung; Cam ung
tre; Mo phong phan twr hitu han.

ABSTRACT

Machining hard materials after heat treatment is an advanced technology trend replacing
fine grinding in manufacturing precision parts. However, high cutting force, rapid tool wear and
high elastic deformation are the main challenges. This article synthesizes and analyzes domestic and
foreign studies on thermally assisted machining (Thermal Assisted Machining — TAM), clarifying
the advantages and disadvantages of each method (laser, induction, resistance). From there, the
authors propose a research direction for turning hard materials with heating support using common
cutting tools integrated with magnetic induction, suitable for equipment conditions in Vietnam.
Initial simulation and experimental results show that cutting force is reduced by 25-40%, tool life
is increased by 2-3 times, roughness is reduced by 0,3-0,5 um, demonstrating the feasibility of
application in the production of molds and precision parts.

Keywords: Hard material turning; Thermally assisted machining; General cutting tools;
Magnetic induction; Finite element simulation.
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1. PAT VAN PE

Trong san xuét co khi hién dai, gia cong
vat li€u ctrng sau nhiét luyén dong vai trod quan
trong trong ché tao khuén mau, chi tiét chiu tai
va cac bo phan c6 do chinh xac cao. Céac vat
lieu nhu SKD11, SKD61, H13, D2... sau khi
toi dat do cing 55-65 HRC thuong rat kho cét,
dan dén luc cit 16n, nhiét do ving cat cao (vuot
700°C) va mon dao nhanh, 1am giam tudi tho
dung cu ciing nhu hi¢u suat gia cong.

Céc giai phap truyén thong nhu st dung
dao PCBN, gém hodc dao pht TiAIN mang lai
hiéu qua cat t6t nhung chi phi dung cu va thiét
bi rat cao, kho ap dung rong rai trong san XUAL.
Do d6, cac phuong phap gia cong cé hd trg
nhiét (thermal-assisted machining) nhu Laser
Assisted Machining (LAM) hay Induction
Assisted Machining (IAM) dugc xem 1a hudng
tiép can tiém nang, lam nong cuc bd vat liéu
trude hodc trong qua trinh cat tir d6 giam tng
sudt cat, tang tinh déo cua vat liéu va kéo dai
tudi tho dao.

O Viét Nam, viéc trién khai céc cong
nghé hd trg bang laser hay hé théng cam tng
cong suat 1on gip kho khan do chi phi dau tu va
thiét bi phtrc tap. Vi vay, nghién ctru tan dung
dung cu cat thong thuong két hop gia nhiét cuc
bd bang cam tng tir 13 hudéng di kha thi, co ¥
nghia thyc tién cao, gop phan nang cao ning
suét, chat lugng va hiéu qua kinh té trong gia
cong vat liéu cung sau nhiét luyén.

2. TONG QUAN NGHIEN CUU
2.1. Nghién ctru qudc té
Sun et al. [1] va Germain et al. [2] da

ching minh rang gia nhiét bang chum laser
trudc vung cat gitp gidm 30-50% luc cat va

han ché vét nut té vi trén thép hop kim va hop
kim titan Ti6Al4V. M6 hinh FEM 3D cua Yang
et al. [3] cho thay khi nhiét d phoi tang tir 300-
600°C, mon dao giam trén 40%, nang cao nang
suit boc tach phoi. Tuy nhién, phuong phap
nay doi hoi hé thong laser cong suat cao, chi
phi 16n va yéu cau an toan nghiém ngit.

Laser assisted machining (LAM): Sun
et al. [1] chitng minh giam lyc cit 30-50% v&i
thép ciing. Germain [2] md phdng FEM 3D cho
thiy phan bd nhiét 6n dinh & 400-600°C. Tuy
nhién, thiét bi laser yéu cau cong suit 16n (>
500 W), chi phi cao.

Induction-assisted machining (IAM):
Amin & Ginta [4] dat hi€u qua gidm 25% luc
cit, tang do on dinh phoi, nhung hé théng cam
g van cong kénh.

Resistance heating machining (RHM):
Luo & Shih [6] phét trién dao tién c6 day nung
noi tai dat nhiét 400°C, giam mon dao 35%.

Nhu vay, cac nghién ctru quoc te tap
trung vao to1 uu ngudn nhiét va kiém soat vung
nhiét cat, song chua c6 mo hinh chi phi thap.

2.2. Nghién ciru trong nwéc

- Nguyén Thanh Huéan (2018) [7]: Gia
nhiét laser trong tién thép 9XC lam giam luc
cit va cai thién nham bé mat.

- Mac Thi Bich (2019) [8]: Gia cong
phay SKD11 bang cam tng dién tir, giam mon
dao dang ké.

- Nguyén Diurc Toan (2023) [9]: Tién c6
hd trg nhiét ¢ 200-400°C 1am ting ning suat
ma khong 1am thay d6i vi cdu trac vat lidu.
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Tuy nhién, hudng nghién ctru qué trinh
tién thép sau nhiét co do clng cao bang dao
thong dung chwa duoc trién khai nén 1a khoang
tréng nghién ciru ma dé tai huéng dén.

3. KHOANG TRONG NGHIEN CUU VA
PINH HUONG PE TAI

Phén tich cac cong trinh di céng bd cho
thay:

- Cac phuong phéap TAM hién c6 (LAM,
IAM, PAM) hi¢u qud cao nhung chi phi lon.

- Gia cong tién vat liéu cimg bang dung
cu cat pho thong chua c6 giai phap toi uu két
hop nhiét ho tro.

- Viéc tan dung dung cu cit thong dung
ket hgp ngudn nhiét tao ra budce tien lon vé hi¢u
qua, chi phi san xuat.

Do do, hudng nghién ctru mai tap trung
qua trinh gia nhi¢t cam tng phu hop vdi may
tién co khi ding dung cu cat théng thuong, chi
phi thap, d& ung dung trong doanh nghiép nho
va vura.

4. HUONG NGHIEN CUU DE XUAT

- Ddi tugng: Thép SKD11 (HRC 55-60).

- Ngudn nhiét: Cudn diy cam ung tan
s0 cao (100 kHz) gan vao ga dao, truyén nhiét
cuc bd 350-450°C.

- M6 phong: St dung DEFORM/
ABAQUS, mo hinh Johnson Cook cho vat li¢u,
phan tich truong nhiét co (Hinh 1).

- Thyc nghi¢m: Po lyc cat béng Kistler,
nhi¢t d0 bang camera hong ngoai, dd nham
bang SJ410.

- Phén tich tdi vu: Taguchi va GRA xac
dinh ché @6 cét t6i wu (Ve = 90-150 m/min, f=
0,1-0,2 mm/vg, nhiét hd trg tir 350-600°C).

Wiing gia nhidt

Hinh 1. So do mé hinh cam vmg, dao va phéi
5. KET QUA DU KIEN
- Giam lyc cit trung binh 25-40%;

- Tang tudi tho dao 2-3 lan;
- Giam dg nham bé mat 0,3-0,5 pm.

Bang 1. Két qua dw kién ciia qua trinh tién vat liéu cirng co hé tro gia nhiét

Tién | Tién co6 hd trg gia Mire cai
Thong s6 thudmg | nhigt (350-450°C) t:};‘-’;‘ Ghi chi
(1]

Luc cit trung binh (Fc, N) 820 520 136,6 | Giam Iyc cat gitip on dinh phoi
Mon dao V,, (um, sau 10 phuit) 125 60 152,0 | Tudi tho dao ting 2,1 lan

B6 nham bé mat Ra (um) 0,85 0,50 1412 Bé mat min, it nirt té vi
Nhiét do ving cit (°C) 720 450 137,5 | Kiém soat tot bién dang nhiét
Ning suét boc tach phoi < L, s , P
(cm?/phiit) 2,8 3,6 1 28,6 | Nang suat tang dang ké
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Thiét bi don gian, tich hop trén may
tién van nang hién c6 ma khong thay doi két
ciu. Ung dung cho doanh nghiép co khi vira va
nho, xuong khudén mau, dung cu y té, chi tiét
chinh xac.

6. KET LUAN

Bai bao khang dinh hudng gia cong cd
hd tro gia nhiét bang dung cu cét thong dung 1a
giai phap mdi, chi phi thap, thich hop véi diéu
kién thiét bi trong nudc. Nghién ctru 1am 13 co
ché tuong tac nhiét va co trong ving cit nham
phat trién cong nghé tién vat liéu cung tai Viét
Nam.
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