CONG NGHE

NGHIEN CU'U, TINH TOAN, THIET KE MAY TOI CAM UNG

RESEARCH, CALCULATE, DESIGN INDUCTION HARDENING MACHINE

TOM TAT

Toi cdm ting la mdt phuong phap toi bé mat, trong do mot phan kim loai dugc
nung néng bang cdm (ing va sau do dugc lam ngudi. Kim loai dugc lam nqudi trai
qua mét su bién ddi martensitic, lam tang d cting va do gion cla chi tiét. Lo cdm
ting hay 10 tan s6 lam viéc dva vao hién tugng cdm (ing dién tir. Bai bo trinh bay
két qua nghién ctu, tinh toan, thiét ké may toi cam tng.

Tirkhda: T6i cam ting, dong Foucault, tdn s6, nhiét ndng.

ABSTRACT

Induction hardening is a type of surface hardening in which a metal part is
induction-heated and then quenched. The quenched metal undergoes a
martensitic transformation, increasing the hardness and brittleness of the part.
Induction or frequency furnaces work based on electromagnetic induction. This
paper presents the results of research, calculation and design of induction
hardening machine.

Keywords: Induction hardening, Foucault series, frequency, thermal energy.

'Lép CBT4 - K12, khoa Ca khi, Trudng Dai hoc Cong nghiép Ha Noi
2Ldp CK7 - K12, khoa Co khi, Trudng Dai hoc Cong nghiép Ha Noi
3L6p CBT3 - K12, khoa Co khi, Truting Dai hoc Cdng nghiép Ha Noi
“Ldp CK3 - K12, khoa Ca khi, Trudng Dai hoc (ong nghiép Ha Noi
SKhoa Ca khi, Trudng Dai hoc Cong nghiép Ha Noi

“Email: tuancadd@gmail.com

1.DAT VAN BE

Trong cd khi, nhiét luyén déng vai trdo quan trong vi
nhiét luyén tao cho chi tiét sau khi gia cong cg nhiing tinh
chat can thiét nhu dé cing, d6 bén, d6 déo dai, kha nang
chéng mai mon... va con lam téang tinh céng nghé clia vat
liéu. V6i cac tinh ndng nhu vay, cdng nghé nhiét luyén tré
nén rat can thiét cho nhiéu linh vuc cia di séng. Trong dé,
t6i cdm Ung la mét trong cac cong nghé nhiét luyén tién
tién hién nay.

T6i cdm Ung la mét phuong phap t6i bé mat, trong dé
mot phan kim loai dugc nung néng bang cadm Ung va sau
do6 dugc lam ngudi. Kim loai dugc lam nguéi tradi qua moét
su bién d6i martensitic, lam tang do ciing va do gion cda chi
tiét. Téi cdm ting dugc st dung dé€ lam ciing c6 chon loc céc
khu vuc ctia mét chi tiét hodc cum ldp rap ma khong anh
hudng dén toan bd cac thudc tinh cua chi tiét dé.

Lo cdm Ung hay 16 tan s6 lam viéc dua vao hién tugng
cadm ung dién tu. Khi cho dong dién di qua mot cudn cam
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thi dién nang dugc bién thanh nang lugng cda tu trudng
bién thién. Néu dat vao trong tu trudng bién thién d6 mot
khoi kim loai thi trong khéi kim loai sé xuat hién dong dién
cdm Ung (dong Foucault), nhiét ndng do dong dién nay gay
ra sé nung néng khoi kim loai. Bai bao trinh bay két qua
nghién ctu, tinh toan, thiét ké may t6i cdm ung.

2. GIAI QUYET VAN BE NGHIEN CUU

2.1. Téng quan vé lo dién

Ld cdm Ung c6 nhing uu diém vugttrdi nhu:

- C6 thé truyén nang lugng nhiét cho vat can gia cong
mot cach nhanh chéng va truc tiép, khéng phai qua khau
trung gian nén c6 thé tu ddng hoa d&muic cao va cé thé tién
hanh gia nhiét & moi trudng trung tinh, chan khong.

- C6 thé téi mat ngoai chi tiét vé cling trong rudt mém
mét cach don gidn nhg hiéu tng médt ngoai cta dong cao
tan va vat tdi cé thé c6 hinh dang bat ki.

- Tang dugc nang suat lao dong.

- An toan, dé ché tao.

2.2. Nghién citu ché tao 16 nung kim loai ¢6 diéu khién
nhiétdo

Lo t6i cdm Ung st dung cac thiét bi va c6 cac théng sé
nhu sau:

- B6 d6i nguén 220V - 24V

- Contactor LS GMC - 12

- B6 diéu khién nhiét d6 RCK - Rex C400

- Cudn nung Hailing bang 6ng dong vdéi dudng kinh
5mm va dé day 0,55mm

- Transistor IREP4227

-Tu EM 1200V DC - 0,3uF

- Diode FR207 va Diode FR307

- Cadm bién nhiét do

- Mot sé linh kién khac nhu cudn cam, quat tan nhiét,
diéntré...

Vo 10 t6i cdm Uing dugc ché tao tir thép hdop 10x10x1,
thép tdm cho chiéu day 2mm.

Thong sé ky thuat chinh cuta lo t6i cdm Ung nhu sau:

- Kich thudc khudn khé: 452x254x201Tmm

- Cong suat may: 1000W-220V

- Gidi nhiét bang nudc
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- Diéu chinh dugc cong suat gia nhiét dé quan hé nhiét d6 va thoi gian véi d6 day 16p t6i, biéu d6
- buong kinh vong gia nhiét: 30 mm
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Hinh 4. M6 phdng gia nhiét trén thanh thép (45
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Hinh 5. Biéu d6 quan hé nhiét d va thoi gian véi do day I6p t6i 2mm
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Hinh 6. Bi€u d6 nhiét d6 cac I6p tdi sau 30s
Sau qua trinh mé phdéng, nhom nghién cu rat ra mét

Hinh 3. Bao quat tong thé may s6 théng s6 hagp ly khi van hanh thiét bi nhu sau:
3. MO PHONG QUA TRINH GIANHIET - Nhiét do t6i pht hgp 820 - 830°C

Nhom nghién ctu ti€n hanh khao sat cac tong sé anh - Thai gian bé mat dat nhiét d¢ t6i phu hop la 1,2 gidy
hudng dén chat lugng téi va cong suat 10 t6i. Qua trinh moé - Tuy thudc vao do day 16p t6i ma chon thai gian t6i hgp

phdng gia nhiét trén thanh thép C45 nhu trong hinh 4.Bi€u Iy thong qua biéu d6 nhiét d - thai gian da xay dung duoc.
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4, KET LUAN

Sau qua trinh nghién ctu thiét k& mo phong va tinh
toan trong mdy t6i cdm Ung, nhédm tac gid da thuc hién
dugc mot sé ndi dung sau:

Thiét ké thanh céng may téi cdm Uing co tich hgp tin
hiéu phéan héi nhiét d6. Nang cao chat lugng san pham toi

Khao sat dugc qua trinh gia nhiét trén déi tuong thép
C45. tir d6 6 thé 1ap trinh ty déng héa qua trinh t6i, luyén
thép ty déng (tng dung trén thép C45 va tién dén nhiéu
dsitugng khac)

TAI LIEU THAM KHAO

[1]. Vo Minh Chinh, Pham Qudc Hai, Tran Trong Minh, 2001. Bién tir cong
sudt. Nha xuat ban Khoa hoc va ki thuat.

[2]. Than Ngoc Hoan, Nguyén Trong Théng, 2016. Nguyén ly hoat dong cia
mdy dién. Nha xuat ban Xay dung

[3]. Tran Van Dy, 2006. Ky thudt o dién luyén thép. Nha xudt bén Khoa hoc va
ky thuat.

[4]. Pham Van Tri, 2008. Lo cdng nghiép. Nha xudt ban Khoa hoc va kithuat.

170 | Tap san SINH VIEN NGHIEN CUU KHOA HOC @ Sé 10.2020





