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STUDY ON THE INFLUENCE OF TECHNOLOGICAL PARAMETERS ON THE
HARDNESS OF THE PART AFTER TURNING 9XC STEEL (CHILLID STEEL) WITH
ELECTROMAGNETIC INDUCTION HEATING

TS. Nguyén Thanh Huan', ThS. Tran Vit Lam', ThS. Tran Dinh Tai?
'Khoa Co khi, Trudng Dai hoc Kinh té€ Ky thuat Cong nghiép
’Khoa Co khi, Truong Dai hoc Su pham Ky thuat Nam Dinh

TOM TAT

Thép 9XC la thép dung cu cé do tham téi tot, dj ciing cao, chiu mai mon tot, co tinh it thay doi
khi lam viéc & nhiét do cao. Tuy nhién, ding cdc phuong phdp gia cong truyén thong dé gia cong tinh
vat liéu 9XC (thép t6i) gap nhiéu kho khdn do luc cat I6n, dung cu cat mai mon 6n va tinh kinh té thdp.
Hdu hét cdc vat liéu khi dugc nung néng, do ciing déu gidm va dé chinh la co sé cho phuong phdp gia
cong cat got c6 gia nhiét dugc dua vao nghién ciiu va ving dung. Bai bdo nay, dédnh gid dnh hudng ciia
cdc thong s6 cong nghé dén dj ciing ciia chi tiét sau khi tién vat liéu 9XC qua t6i c6 gia nhiét bang cdm
ung dién ti.

Tu khéa: Tién vat liu ciing; Cam ting dién tii; Gia nhiét.
ABSTRACT

The 9XC steel is a tool steel with good permeability, high hardness, good wear resistance, little
mechanical change when working at high temperature. However, using traditional machining methods
for finishing 9XC material (chillid steel) faces many difficulties due to high cutting force, large abrasive
cutting tools and low economy. Most materials when heated, the hardness decreases and that is the basis
for processing hard turning with assisted heating to be researched and applied. This paper, evaluate the
influence of technological parameters on the hardness of the part after turning 9XC material (chillid
steel) with electromagnetic induction heating.

Keywords: Hard material turning; Electromagnetic induction; Heating.

ISSN 2615 - 9910
TAP CHI CO KHI VIET NAM, S6 4 nam 2022
http://cokhivietnam.vn



NGHIEN CU’U - TRAO BOI

1. PAT VAN PE

Vit liéu cling dugc ting dung vao hau
hét cac nganh cong nghiép nhu: Vi try, hang
khong, 6 td, quéc phong, dién ty dong hoa...
[1]. Gia cong ché tao nhiing chi tiét lam bang
vat liéu cung gdp rat nhiéu khé khian nhu:
Dung cu cat phai lam tu vat liéu c6 do cing
cao (kim cuong, CBN), dung cu cit bi mai mon
nhiéu, ndng sudt gia cong thap, chi phi va gia
thanh sdn phdm cao. D€ gia cong dugc vat liéu
cting bang dung cu cat khong qua dic chung, ta
c6 thé nghién ctiu cac gidi phap gia cong nhu:
Ché tao dung cu cat mdéi, phuong phap gia cong
mdi, ché tao thiét bi cat got mdi, nghién ciu
nguyén li gia cong mdi, [3].

S. Sun va cdng su [2] da chi ra rang, khi
gia cong vat liéu cting, dong thoi c6 gia nhiét
trong qud trinh gia cong thi luc cat sé giam, do
nhan bong bé mit tang. C6 nhiéu ngudn nhiét
c6 thé ho trg trong qua trinh gia céng; nghién
ctiu nay da st dung dong dién cadm ting di¢n tu
dé gia nhiét trong qua trinh tién vét liéu thép
9XC qua to6i. Nguon nhiét cam tng dugc tao
ra boi su bién d6i ctia dong dién cam ting bén
trong phoi. Su bién d6i dugc bat dau 6 cudn day
lam viéc quin quanh hodc & mot phia ctia phoi.

2. TRANG THIET BI VAT LIEU THI NGHIEM

Trong qua trinh gia cong ti¢n vat liéu
cling c6 gia nhiét bang cam dng dién tl, yéu
cau cudn cam phai chuyén déng dong thai véi
chuyén dong chay dao doc tai vi tri phia trudc
dung cu cat; hé thong thi nghiém (hinh 1) da
dap ting dugc nhiing diéu kién nay. H¢ thong
thi nghiém gom: May tién Basic 180 Super (1);
phai tién (2) 1a thép hgp kim 9XC, thanh phan
héa hoc nhu bang 1, dugc gia cong tién tho
dat dusng kinh ¢ 300", toi dat 62HRC; cuén
cam va hé thong tao dong dién cam tng dién tu
(3); dao tién (4); may do nhiét do Smart sensor
ARS853B.

Hinh 1. H¢ thong thi nghiém tién cé gia nhiét bang
cdm ving dién ti

Bdng 1. Thanh phdn hod hoc thép 9XC
(% theo khoi luigng):

C | Si | Mn |S (max) | P (max) | Cr | Mo
0,92 1,40,62| 0,024 0,018 | 1,28 | 0,11

3. KET QUA VA THAO LUAN

3.1. Anh hudng cia cic thong s6 cong nghé
dén nhiét do tai vi tri dat mii dao tién trén
bé mat phoi

Nhiét d6 tai vi tri dat mai dao tién trén
bé mat phoi (T) quyét dinh dén co tinh, luc cat,
rung dong va chat lugng bé mit chi tiét sau gia
cong, .... Do do, viéc danh gia anh hudng cta
cac yéu t6 dén nhiét do bé mat tai vi tri ddt mai
dao trén bé mat phoi la rat can thiét.

3.1.1. Anh huéng ciia cong sudt nguén dién
cdam 1ing dién ti dén nhiét d¢ tai vi tri ddt miii
dao tién trén bé mdt phéi

Béng 2. Anh hudng ciia P nguén dién cam ting dién
ti dén T bé mat phoi:

Cong suat (W) Nhiét d(')(l:é)mat phol
1000 52
2500 112
7500 232
15000 645
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Céc thong so6: Toc do vong quay truc
chinh (n) 900 vg/ph, lugng tién dao (s) 0,109
mm/vg, thdi gian gia nhiét ban dau (t,,) 2s dugc
giti c6 dinh. Thay d6i cong suat nguon dién cam
ting (P), ta thiy rang, nhiét d6 bé mat tang khi
cong sudt nguodn dién cam ting ting (bang 2).

3.1.2. Anh huéng ciia téc do vong quay truc
chinh dén nhiét dé tai vi tri ddt miii dao tién
trén bé mdt phoi

Thay d6i n truc chinh, cac théng so
cong ngh¢ khdc dugc gitt c6 dinh nhu t_= 5s,
$=0,109 mm/vg, P=7500W. Két qua trén bang 3,
cho thay néu tang n ctia truc chinh thi T trén bé
mat phoi sé giam va ngugc lai.

Béng 3. Anh hudng ciia n truc chinh dén T trén bé

mat phoi:
Toc do vong quay truc | Nhiét do bé mat phoi
chinh (vg/ph) (°C)
385 495
510 482
900 430
1170 412

3.1.3. Anh hung ciia ligng tién dao dén nhiét
do tai vi tri ddt miii dao tién trén bé mdt phoéi

Thay ddi lugng tién dao, cac thong s6
cong nghé khac dugc giti c6 dinh t,,= 55, n =
900vg/ph, P = 7.500W. Véi két qua trén bang
4, lugng tién dao khong anh hudéng nhiéu dén
nhiét do bé mat phoi.
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Bdng 4. Anh hudng ciia s dén T trén bé mat phoi:

Lugng tién dao Nhiét do bé mat phoi
(mm/vg) (°C)
0,059 459
0,088 448
0,109 430
0,149 402

3.1.4. Anh huéng ciia thoi gian gia nhiét ban
ddu dén nhiét do tai vi tri ddt miii dao tién
trén bé mat phoi

Khi thay déi t, cic thong s6 s =
0,109mm/vg, n = 900vg/ph, P = 7500W dugc
gitf c6 dinh. Trén bang 5, cho thdy t , c6 anh
huéng 16n dén T bé mat.

Bdng 5. Anh hudng ciia t,,dén T trén bé mdt phoi:

Thoi gian gia nhiét | Nhiét dd bé mat phoi
ban dau (s) (°C)
2 232
3 283
4 365
5 430

3.2. Anh huéng ctia qua trinh gia nhiét dén
do cing cua chi tiét sau khi tién co gia nhiét
bang dong dién cam ung dién tu

Can cu vao cac gia tri nhiét do thu
dugc ti cac thi nghiém khao sat trén; ndi dung
nghién ctiu tiép theo tién hanh danh gia anh
hudng ctia nhiét do bé mat dén do cling cta chi
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tiét sau gia cong c6 gia nhiét bang dong dién
cam tng dién tu.
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Hinh 2. Anh huidng cua nhiét do bé mdt phoi dén do
ciing ciia chi tiét sau gia cong

Cac chi tiét sau khi gia cong, dugc dem
di cat day, mai phdng mau, danh bong va thi
do6 cing. Két qua cho thdy (hinh 2), khi tién &
nhiét do thuong 25°C va 112°C, do ¢ su chen
ép cia mii dao nén d¢ cting bé mdt chi tiét tang
khoang 6HV so v6i mau ban dau. Vé6i cac mau
nung & nhiét do tu 232+365°C, do cting bé mat
chi tiét giam ti 5+9 HV, do qua trinh gia nhiét
da khti cac ting sut du. Véi cac mau dugc nung
néng tu 402 + 645°C, do cling bé mat cua chi
tiét tang tu 8 + 12 HV la do hién tugng tiét ra
cac bit nho min [4].

4. KET LUAN

Nghién ctiu nay da danh gia dugc su
anh hudng ctia cac thong s6 cong nghé nhu P,
tbd, n va s dén T tai vi tri dit dao trén bé mat
phoi. Két qua da chi ra rang, n va s anh hudng
khong dang ké dén T bé mat phdi tai vi tri dat
dao.

Nghién ctiu cling da danh gia anh hudng
cua T bé mat phoi dén do cling ctia chi tiét sau
gia cong va cho thdy rdng, d) cling cta chi tiét
c6 thay d6i theo T trén bé mat phoi; nhung su
thay d6i nay 1a khong dang ké va dap ting yéu
cau sau khi gia cong, co tinh ctia chi tiét khong
bi thay ddi so véi vat liéu phoi.

V6i nhiing két qua thu dugc & trén sé la
tién dé cho viéc tiép tuc nghién ctiu ting dung
phuong phap gia cong vat liéu cling c6 gia nhiét
vao trong thuc té san xuat. <
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