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ANH HUONG CUA VIEC NUNG THEP 40X DE NHIET LUYEN
TRONG MOI TRUONG KHi NI TO

EFFECTS OF BINKING STEEL 40X FOR HEAT TREATMENT
IN A NITROGEN ENVIRONMENT

Lé Phu Cwong*, Cao Xuan Lai, Lé Thai Son
Truong Pai hoc Su pham K¥ thuat Vinh

TOM TAT

Chung toi da cdi tgo lo dién tro CHO thanh 10 nung trong méi truong dwoc cung cap khi N,
bang cdach sir dung phirong phép don gian va tiét kiém chi phi. Két qua dat dwoc khi 16 tang cuong
thém khi N, nung ¢ nhiét do 850°C + 900°C dé nhiét luyén thép 40Xch0 thay hiéu qua tang Ién khi
nung phoi trong méi truong diege cung cap lién tuc khi N, vdiap sudt 0,3at trong qud trinh nung va
gnr nhi¢t khi N, dwoc duwa lién tuc vao lo. Phoi dwoc dwa vdo 16 khi 16 dat nhiét d¢ 400°C. Pé tqo
diéu kién cho qud trinh tham 500°C = 550°C, phéi duweoe giiv nhzez‘ trong 1 gio voi nhiét do va ap. sudt
khong khz nhe trén (d6i véi phdi nung trong méi trieong dwoc cdp lién tuc khi N,). Mot loat mau da
e tién hanh thi nghiém trong ciing nhiét dé va moi trwong nhiét luyen chi khac moi truong nung,
dé doi chu’ng so sanh. Dung may do do cing, kinh hién vi dién tu" dé kiém tra cdc mau thi nghzem
ta thay két qua thay doi, méi truong nung trong 16 dwoc cung cdp thém khi N, chat lwong san pham
sau khi nhiét luyén da tang lén dang ké.

Tw khoa: Khi Nito; Lo nung; Luu luong;, Tham Nito; Chat lwong bé mat.
ABSTRACT

We converted the resistance furnace CHO, into a furnace in a nitrogen-fed environment
using a simple and cost-effective method. The results achieved when the furnace was supplemented
with nitrogen gas at a temperature of 850°C + 900°C to heat 40X alloy steel showed increased
efficiency when heating the workpiece in an environment continuously supplied with nitrogen gas
at a pressure of 0.3at. During the heating and heating process, nitrogen gas is continuously fed into
the furnace. The embryo is put into the furnace when the temperature reaches 400°C. To facilitate
the permeation process at 500°C + 550°C, the workpiece is kept heated for 1 hour with the above
temperature and air pressure (for workpieces heated in an environment continuously supplied
with nitrogen gas). A series of samples were tested at the same temperature and heat treatment
environment, only the firing environment was different, for comparison. Using a hardness tester and
an electron microscope to check the test samples, we found that the results changed. The heating
environment in the furnace was provided with additional nitrogen gas, and the quality of the product
after heat treatment increased significantly.

Keywords: Nitrogen gas; Furnace; Flow rate; Nitriding,; Surface quality.
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1. PAT VAN PE

Nito trong ty nhién xuat hién dudi dang
khi khong mau, khong mui, khong vi. khong
chay va khong doc hai, ¢ didu kién tiéu chuan
chiém 78% theo thé tich cua khi quyén cua
Trai dat nhung s& khong ty nd hd tro su sdng
ma dugc hoa cung khi Oxy [2, 3]. Trong nhiét
luyén, N, gép phan quan trong quy’ét dinh dén
do cung, chat lugng bé mat chi tiét, dam bao
thAm my, nang cao kha ning chéng in mon,
chéng bj Oxy hoéa trén bé mit kim loai [1].

Thim N, xay ra vao khoang 500’°C (5,
6], vi vay khi nung dé nhiét luyén chi tiét thép
40X, dé nhiét luyén chi nén nung dén 850°C,
khong nén nung véi nhiét do cao s& lam t6
chirc hat chi tiét 16n 1én, lam tang tinh gion,
giam tinh déo dai von c6 ctia né [4]. Trong qué
trinh nung trong 10 dién tré dugc cép lién tuc
khi N,, ching t6i nhan thdy san pham da bot
mot phﬁn Oxy hoa, chét lugong bé mat t6t hon,
ddc biét do cung chi tiét sau khi nhiét luyén
dugc cai thién dang ké. Nhu vay, cong nghé
nay nén duoc nhan rong dé nung phoi, phuc vu
qua trinh nhiét luyén.

2. CAC BUOC TIEN HANH
2.1. Piéu kién thi nghiém

Chung t6i da tién hanh thi nghiém véi
12 mau thwr, thye hién ¢ hai ché d6 nung khac
nhau, nung trong moi truong dugc lién tuc cung
cap khi N, véi luu lugng 0,3at, giit nhiét 1h va
nung trong mdi truong khi ty nhién theo céac
cap nhiét do 800°C, 850°C, 900°C. Mdi bac
nhiét do s& c6 4 mau dugc nung trong hai moi
truong khac nhau, sau khi nhiét luyén xong thi
c6 2 mau khong dugc ram, con 2 mau s& ram
trong 10 voi thoi gian 1 phit va dé ngudi trong
khong khi tinh dé dbi chimg so sanh.

Hinh 1.1. Lo nung dung thi nghiém
Ghi chu: 1. Binl‘t chira khi NZ," 2. Bo loc kﬁz’;
3. Van mot chiéu, 4. Cam bién do ap suat,
5. Bé‘ng ho bdo nhiét do; 6. Van an toan,
7. Lo nung; 8. Bo diéu chinh nhiét dé nung.

Hinh 1.3. Mdy do dé cimg bé mdt Matsuzawa
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Hinh 1.4. Nhiét do nung cua cdac lan nhiét luyén
khac nhau

Hinh 1.5. Anh chup d¢ cimg cdc phéi do dwoc

trong qud trinh thi nghiém
2.2. Két qua thi nghiém
San phém sau khi nhié¢t luyén duoc tién
hanh mai bong bé mat trén may mai bong TPN

-1020FR ctia Pai Loan, ta c6 két qua nhu sau:

Bang 1-1. 86 liéu thi nghiém qua cdc lan do

I:Ihlet Mau 1 Maiu2 | Mau3 Mau 4
do nung
o | 4926 | 4585 | 4814 | 462.1
800°C | py HV HV HV
Nhict | 205 | Miu6 | Miu7 | Miug
d6 nung
| 5153 | 5190 | 5107 | 4953
80°C T v HV HV HV
Nhict | 200 | MBu10 | Mau 11 | Miu 12
do nung
| 5758 | 5740 | 561.6 | 5193
200°C 1 Ty HV HV HV

Mau 1; 5; 9 duoc nung trong moi truong
c6 cung cap khi N,, thoi gian nung 1h, gitr nhiét
va lam ngudi trong moi truong nudce sach 20°C.

Mau 2; 6; 10 duoc nung trong moi
truong khi ty nhién Oxy chiém 20,9%, giit
nhiét va lam ngudi trong moi truong nude sach
20°C.

Mau 3; 7; 11 duoc nung trong moi
truong ¢ cung cap khi N,, thoi gian nung 1h
gilt nhiét va lam ngudi trong moi trudong nudc
sach 20°C, sau d6 dugc ram 200°C trong 10
dién tro thoi gian gilr nhi¢t 1 phat va [am ngudi
trong khong khi tinh.

Mau 4; 8; 12 dugc nung trong moi
truong khi ty nhién Oxy chiém 20,9%, giir
nhiét va lam ngudi trong moi truong nude sach
20°C, sau d6 dugc ram 200°C trong 10 di¢n tro
thot gian gitr nhiét 1 phat va lam ngudi trong
khong khi tinh.

Nhin vao két qua do do cung, ta nhan
thay khi phoi duoc nung trong méi trudng cd
cung cap thém N,, d6 ctmg chi ‘tié't giqu tang
1én, tuy nhién con phu thudc nhicu yéu to.

2.3. Xir Iy s6 liéu va thao luin két qua

Tur bang 1-1, sir dung phan mém Excel,
ta c6 do thi sau:

| D5 cirng clia cac chi tiét sau khi nhiét luyén

580
560
540
520
500
480
460 -
440

420

400

80O B50 500
.
—Mau 3

—MEu ]l —Mau 2 Mau 4

Hinh 1.6. Két qua thi nghiém
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T (Hinh 1.6), ta thiy khi nung phoi
trong moi trudng duge cap thém khi N, v6i ap
suat 0.3at, do clirng phoi sau khi nhiét luyén
duoc tang 1én. O giai doan 800°C, ta thay do
cung phoi dugc nung trong moi trudng c6 thém
N, da duogc tang Ién, diéu nay phfl hop V(’)’j cac
nghién ctru cua [2, §]. Khi thdm N, ¢ thé khi
thong thuong chi tiét duge nung téi nhiét do
khoang 510°C (500+575°C) trong mdi trudong
phan hay khi Amoniac. O nhiét d6 thdm Nito,
khi Amoniac phan huy Nito nguyén tir va bi
hap thu boi thép theo phan Gng:

NH, <=>3/2 H, + N(Fe)

Trong phan ing trén, N(Fe) 1a nguyén tu
Nito bi hap thy trén bé mat thép. Thép (chi tiét)
trude khi thAm Nito phai duoc tay rira sach dau
m& va khong con gi hay Oxit trén bé mit. Khi
nung phdi tir nhiét 6 20°C 1én dén 800°C, phoi
duoc trai qua thoi gian ting dan nhiét do nén
khi dén giai doan 500°C thi hién tugng theftm NZ
[1, 3] trong moi truong giau khi N, da bat dau
xay ra, tuy nhién qua trinh nay khong tang mai
theo thoi gian nung, ma s& cham lai dugc thé
hién trén dd thi (Hinh 1.6). Khi nhiét do tang
1én dén 850°C, d6 ctng cua chi tiét dugc tham
va chi tiét khong tham déu tang. Diéu nay duoc
giai thich 1a thép 40X dd duoc nung dén nhiét
d6 chuyén bién pha dé giir nhiét va 1am ngudi
[2], nén ca hai chi tiét dugc tham N, va chi tiét
nung trong moi truong khi tuw nhién déu co6 do
cling tang 1én. Quan sat trén do thi, ta thay khi
nung dén 900°C, do cung cua hai chi tiét dugc
thim va khong thdm déu ting manh do chi tiét
dugc nung trong moi truong giau khi N, higén
tuong thoat cac bon xdy ra cham hon nén do
thim toi s& tot hon [1, 2]. Khi nung dén nhiét
d6 nay, thép 40X da chuyén bién pha hoan toan
nén khi nhiét luyén trong moi truong nudc 13,
hodc méi trudng dan qua nude, chi tiét déu cho
do cung tot, dap Gmg duoc yéu cau ky thuat
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can thiét va day 1a do cting cao nhit ma khi
nhiét luyén thép 40X da dat duoc néu ta tiép tuc
tang nhiét do 1én, d ctmg chi tiét sau khi nhiét
luyén sé giam xubng, vi khi d6 ta nhan dugc
t6 chirc thd dai do hat tinh thé 16n, d két dinh
kém, phoi gion, chit lugng chi tiét kém di, diéu
nay duogc giai thich dé dam bao do bén, d6 cing
cho chi tiét cac san phém sau khi nhiét luyén
thuong dugc ram, dé ddi di mot phﬁn do cung
va ldy d6 déo dai. Tuy nhién, khi nhiét d6 ting
dén 900°C, ta thay chi tiét nung trong 10 thuong
sau khi nhiét luyén do cting cé xu hudng giam
nhiéu so véi chi tiét dugc nung trong 16 ¢6 ting
cudng khi N, d€ nhiét luyén, vi khi nhiét d cao
thép 40X chiu tac dong cua hién tugng Oxy hoa
va thoat cac bon. Nhiét nung cang cao thi hién
tugng Oxy héa va thoat cac bon cang ting dan
dén kim loai mat dan cac bon [4] 1am cho d6
cting khi nhiét luyén giam xudng.

3. KET LUAN

Khi NZ 1a khi tro trong tu nhién nhung
c6 tac dung rat 16n trong qua trinh nhiét luyén,
n6 ¢co tac dung bao vé bé mit chi tiét vira nang
cao do ctng, do bén cua chi tiét nén viée nghién
c?t‘u du:a} khl N, vao nhiét luyén [6] 1a viéc lam
can thiét dé phuc vu giang day cho sinh vién,
ddng thoi tham gia san xuat phuc vu cho cac
nganh cong nghiép & mét nhiém vu quan
trong. Khi cung cap thém khi N, dé nung phéi
can cung cap mdt luong vira du khoang 0,3at,
néu cung cip khi nhiéu hon thi nhiét do cua 1o
s& bi giam xudng vi lac nay khi mang theo nhiét
do moi truong. Chi y gilt nhiét do cua 10 trong
qua trinh nung & 500°C dé tao diéu kién cho
qua trinh tham N, 1én bé mat chi tiét, khong nén
gilt nhiét ¢ nhiét do cao hon 727°C dé thanh
phan chi tiét duoc nung khong bi chuyén bién
pha lam t6 chire hat 16n 1én, anh hudng 16n dén
co tinh cta chi tiét sau khi nhiét luyén. Trong
cac phuong phap xir Iy, dé nang cao do cting bé
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mit chi tiét cin chu y phuong phap héa nhiét
luyén vi phuong phéap nay dé ap dung, ré tién
va phu hop diéu kién cua Viét Nam.

Loi cam on:

Tac gid xin cadm on Ban Giam hi€u va
cac don vi trong Truong Dai hoc Su pham K¥
thuat Vinh da hd tro thoi gian, phuong tién va
co s& vat chat cho nghién ctru nay. <

Ngay nhan bai: 08/12/2023
Ngay phan bi¢n: 15/12/2023

Tai liéu tham khao:

[1]. Luc Van Thuong (2016); “Ung dung céng
nghé tham nito xung Plasma lam ting tinh
chiu mai mon cho cdc chi tiét mdy”, Phong Thi
nghiém trong diém Cong nghé Han va Xu Iy
bé mit, Vién Nghién ciru Co khi.

[2]. Nguyén Ngoc Minh (2015); “Nghién cieu danh
hwong cia cac yéu t6 chinh nham én dinh
cong nghé tham Nito thé khi lén mét s6 loai
thép thong dung o Viét Nam”, Luan an tién si,
DPai hoc Bach khoa Ha Noi.

[3]. Shalaj V.V, Mikhajlov A.G, Novikova E.E,
Terebilov S.V., Novikova T.V (2016), Gas
recirculation impacton the nitrogen oxides
formation in the boiler furnace, Procedia
Engineering 155, PP 434 — 438

[4]. Batrakov P. A (2016), The nitrogen oxide
formation studying at natural gas combustion
in non-circular profile furnaces offire-tube
boilers, Procedia Engineering 152, PP 144 —
150

[5]. Swapnil S.  Deshpande, Pravin P
Deshpande, Manoj J. Rathod (2022), Effect
of gas nitrocarburizing post oxidation on
electrochemical behaviour of AISI 4140 steel
in neutral medium, Proceedings 50, PP 1979—
1982

[6]. https://www.google.com

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 310, thang 12 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn



