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TOM TAT

Bai bao nghzen ciru qua trinh toi cam vng tir cuc b CNC trén cac mau tlzep C45 va §5400.
Cac thong $6 va ket qua gia nhiét dugc mo phonﬂ bang mé hinh cam ung tir truong 3D trén phan
mém COMSOL Mulnphysws 2.1, nham toi wu quda trinh gia nhi¢t. Cugn ddy cam ing dugc n’ner ké
voi ba vong xoan oc phang, nham tao dong dién Foucault dé gia nhiét bé mat chi net Cdc mau thi
nghi¢m duoc danh gia qua phwong phap do do cing dat d‘uoc sau khi t6i va hinh anh thanh phan
kim tuong vat lieu. Thuc nghiém cho thay, t6 chirc Mactenxit dat duogc sau khi t6i quy ét dinh dén
dg cieng bé mdt chi tiét. Hinh anh kim twong cho thdy, t6 chirc Mactenxit xudt hién hau hét iai khu
viee hinh vanh khan nén do cing tai khu viee nay dwoc cai thién ro rét; trong khi tai tam cudn day 16
chire dat dugc la Peclit nén d‘o cieng khong dat yéu cau. Dé dat duoc do cing chi tiét dong déu thi
can phai tién hanh gia, nhiét trén toan bé mat trong qua trinh 101 bang plmong phap di chuven cuon
day theo tirng d‘zem r6i gia nhiét cuc bo tai tirng vi tri nay. Két qua phu"ono an di chuyén cugn day
theo tirng diem két hop 101 cam ing tir cuc bo tai tirng vi tri nay, giup cai thién va phén bé do cung
d‘ong (Teu trén toan bo bé mt chi tiét. ‘

Tir khéa: Té6i cam ing tir; Téi cao tan; Téi bé mat.

ABSTRACT

The aim of this paper is investigate the result of CNC induction hardening process for C45
and SS400 flat surface carbon steel specimens. Experience data and results were simulated and set
upby 3D electro-magnetic model coupled temperature fields of COMSOL Multiphysics 5.0 software.
The heating source of induction process will be created by Foucault current on the the surface of
specimens with flat spiral induction coil. The effect of process will be evaluated by measuring
the hardness and metallographic techniques of material. Results showed that the martensite affect
the hardness off material. The distribution of the hardness area will be depended on the result of
achieved temperature located on the surface which is accordance to the shape of induction coil.
In the annular zone, martensite appears almost surface areas of the annular zone, while pearlite
causes the lowest hardness of the central zone. To upgrade hardness all surface, induction coil must
effect over all areas of specimens. For this purpose, we can move the coil to increase temperature
point by point oppositeon the surface of specimens. An CNC machine is modified to do this moving
task. Results show that the method of moving coil point by point bring the best solution for induction
hardening for flat surface.

Keywords: Induction hardening, high frequency hardening, surface hardening.
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1. GIOI THIEU

Phuong phép t6i cam tng tir bé mat
cho céc chi tiét thép cacbon ham lugng trung
binh dugc st dung rong rai trong cac linh
vue cong nghiép. Ddy 1a mot giai phap nhiét
luyén hiéu qua nham nang cao co tinh bé mat
chi tiét trong cac diéu kién lam viéc chiu mai
mon cao. Dé tai dua trén nguyén 1y cam tng
dién tir khi di chuyén cudén diy mang dong
dién c6 tan s6 thay doi doc theo bé mat chi tiét
can t6i. TUr truong thay doi xuat hién trén bé
mit chi tiét s& sinh ra dong dién Foucault gitp
gia nhiét cuc bd trén bé mat nay. Khi thoi gian
gia nhiét du 16n vugt qua ngudng chuyén bién
Austenit thi tién hanh lam nguéi nhanh bé mit
chi tiét s& nhan dugc vat lidu c6 ciu tric bé
mat cimg hon. Dé tai tap trung phan tich céc
thong sb anh huong dén céu tric va do déng
déu thanh phan thép sau khi t6i nham dem lai
két qua tdi wu nhat [1]. Dya vao mit cét cu
truc vat liéu sau khi toi, tac gia xac dinh cac
diém tai cac vi tri khac nhau dé do thanh phén

2. THONG SO TOI CAM UNG TU

kim tuong vat liéu (Mactenxit, Ferit, Peclit)
lam co so xac dinh chiéu sau 16p tham toi dat
duge. Két qua nhan dugce cho thay cac diém
trén bé mat mau thi nghiém c6 thanh phén
Mactenxit cao nhat va giam dan vé phia bén
trong vat liéu chua duoc thim t6i [2];

Qud trinh gia nhiét cam tmg bang cudn
day dong khi t6i s& duge mé phong trén phan
mém COMSOL Multiphysics 5.0 dé xac dinh
thong s nhiét do tdi wu. Qua trinh t61 cam
g dugc thuc hién ¢ nhiét do 850 - 950°C,
sau d6 tién hanh lam ngudi voi toe do 200 -
250°C/giay dé thu dugc hoan toan Mactenxit
nhu yéu cau [3]. Két qua do tham t6i bé mat
dat dugc 1a 3,5 mm va dg clirng dat trung binh
600 HV (56 HRC). Viéc su dung dong dién
v&i tan sé cao cho phép viéc to1 cam rng cod
thé thuce hién duoc trén céc bé mat kich thude
thude 16n véi cong suat may phat nho. Cac thi
nghiém dugc thuc hién voi cac diéu kién di
chuyén chi tiét so voi cudn day cam g trong
qua trinh to1 [4].

Thanh phan héa hoc thép C45 theo DIN EN 10083-2: 2006:

Bang 1. Thanh phan héa hoc thép C45:

Thanh phan C Si Mn P S Cr | Mo | Ni Cr+
héa hoc Mo + Ni
(Theo ty 1€ %) | 0,42 - 0,50 | <0,40 | 0,50 - 0,80 | <0,045 | <0,045 | <0.40| <0.10 | 040 | <0.63

Thong sb toi thép C45:

- Nhiét do t61: 850°C;

- Mb6i chét lam ngudi: Nudc,

- Téc do lam ngudi: 200 - 250°C/gidy;
- Thoi gian lam ngudi: 0 - 2 gidy;

- D0 cing trudce khi to61: 20 HRC (207 HB);

- D6 cing dat dwoc sau khi t6i: 50 - 55 HRC (482 - 560 HB).
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Thanh phan hoa hoc thép SS400 theo JIS G 3101:2010:

Bang 2. Thanh phan héa hoc thép SS400:

Thanh phén C P S Si Mn Cr | Mo | Ni | Cr+
hoa hoe Mo + Ni
(Theo ty 1€ %) | <0,30 <0,05 <0,05
Thong s t6i thép SS400:

- Nhiét do toi: 900°C;
- M6i chat lam nguéi: Nudc;

- Téc do lam ngudi: 200 - 250 °C/gidy:

- Thoi gian lam ngudi: 0 - 2 gidy;
- D§ cuing trude khi t6i: Nho hon 20 HRC (207 HB);
- D§ cung dat dugc sau khi t6i: 45 - 50 HRC (421 - 482 HB).

3. KET QUA THI NGHIEM

3.1. Miu sb 1: Thép C45 kich thuée 150 x

150 x 10 mm

- Ddc diém: Toi tai mot vi tri trén mau thép.
- Téng thoi gian gia nhiét: 30 gidy.
- Nhiét do 16n nhat dat duge: 905,8°C.
- Tée do 1am ngudi: 200 - 250°C/giay.

’i. e E

Hinh 1: Gia nhiét mau so 1

TAP CHI CO KHI VIET NAM, S6 7 nam 2018

Nhén xét: Nhiét do trén bé mit miu
thép tai khu vue bén trong cudn day (pham vi
duong kinh 25 - 30 mm tinh tir tim cudn day)
chi dat tr 500°C dén 600°C. B¢ cting duoc do
theo tiéu chuan ASTM E18 1998 cua Hiép hoi
Vit liéu va Thir nghi¢ém Hoa Ky, véi thang do
HRC st dung dau do kim cuwong. Po do cung
mau sd 1 bang cach chia lugi bé mit mau thanh
cac 6 co kich thude 10 x 10 mm két qua do do

ctrng nhu sau:
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Hinh 2: Hinh anh sau khi lam ngudi mau so 1
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(L3I

oy
Hinh 4: Biéu do phdn bé dg ciing mau so 1

Dura vao biéu db phan bd d6 ctng trén
toan bé mit ta nhan thy 04 vi tri gitta tim
cudn day (kich thude 20 x 20 mm) do cing
nho nhat, 1an luot 25,1; 30,4; 31,8 va 41,5
HRC.

Gié tri do clng dat dugc 16n nhat va
twong dbi dong déu dugc phan b theo tiét
dién hinh vanh khan véi kich thudce duong
kinh ngoai 110 mm va dudng kinh trong 20
min.

Do cirng trung binh tai cac vi tri duoc
gia nhiét (xét bén trong hinh vanh khin voi
kich thuéc duwong kinh ngoai 110 mm va
duong kmh trong 20 mm) la 59,2 HRC. Gia tri
do cimg rét cao so voi mau ban dau va phu hop
v6i Iy thuyét nhiét luyén.
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Hinh 5: Hinh anh kim tuong mau sé 1 tai khu vue
hinh vanh khan J7

Hinh 6: Hinh anh kim twong mau so 1 tai khu viee
tam cuon day G7

Thanh phén céu trac té vi mau thép sau
khi t6i cam g dugce danh gia bang phuong
phap phan tich kim twong theo tiéu chuan
ASTM E112 1996 cua Hiép hoi Vat liéu va
Thur nghiém Hoa Ky. Két qua phén tich kim
twong tai khu vire hinh vanh khan thi ta ¢6 thé
théy rd sur ton tai cia td chirc Mactenxit, ¢
hinh dang hinh kim mau xam chiém ty 18 16n
trén toan bé mat hinh anh kim tuong.

O khu vuc tim cudn day, do quéa trinh
t6i cam tmg chua dat duge do cimg yéu cau
nén hinh anh tir két qua kim twong cho thiy
cac to chirc Peclit va Ferlt mau trang chiém da
5. Két qua phan tich ciu tric té vi trén phu
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hop véi 1y thuyét nhiét luyén va két qua do do
ctrng bé mit sau khi t6i cam tmg. Chinh thanh
phan Mactenxit dugc tao thanh va chiém da s6
la nguyén nhéan gitp ting do cung bé mat sau
khi toi.

3.2. MAu s6 2: Thép C45 kich thuée 200 x
200 x 10 mm

® T(.80
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Hinh 7: Biéu do phan bo do cirng mau so 2

- Dac diém: Toi mot duong gdom 3 vi tri trén
mau thép.

- Khoang cach gitra hai vi tri: 45 mm. -

- Thoi gian gia nhiét tai mdi vi tri: 30 gidy.

- Nhiét do 16n nhat dat duge: 906°C.

~ Téc do 1am ngudi: 200 - 250°C/giay.

Két qua do do cimg duogc biéu dién ¢
dang biéu dé nhu Hinh 7. Duya trén céc gid trj
do cimg HRC do duogc va biéu do ta thay phén
bd gia tri do cimg bé mit mau thép tuong dbi
dong déu, tuy co su sal khac gitra cac gia tri,
do cting lon chu yéu tap trung tai ving dugc
gia nhiét bén trong cudn déy di qua. Ving tiép
giap gilra cac vi tri gia nhiét do cung thép hon.
Do cling trung binh dat duoc trong khu vue
mau thép sau khi t6i la 47,7 HRC. Tuy nhién,
néu bo qua cac khu vuc tiép giap gitra céc vi tri
thi d¢ cung trung binh dat duoc 1én dén 54,2
HRC. D6 léch chuan cua céac gia tri d§ cung
la 6,7 HRC. Piéu nay chu'ng:, to qua trinh gia
nhiét twong doi dong déu trén toan bé mit.

TAP CHI CO KHI VIET NAM, S6 7 nam 2018

4. KET LUAN

Bai bao da thyc hién mé phong qua trinh
gia nhiét va thyc nghiém téi cam trng tir cho cac
chi tiét phang voi vat liéu C45 va SS400.

Trén co so danh gia cac gia tri do cing
dat duoc trén bé mat mau thép tai cac vi tri khac
nhau cho thay phwong phap t6i cam g tir cuc
bo CNC cho két qua do cimg twong doi dong
déu.

Vi thép C45 sau khi toi cam ing tir s€ dat
do cimg bé mat trung binh 1én dén 50 - 60 HRC.

Vi thép SS400 sau khi té1 cam tng tu
thi d cung bé madt trung binh dat dugc nho
hon 50 HRC. %
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