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TOM TAT

Céng nghé tham C-N da dang dwoc sur dung rong rai & cdac nude cong nghiép phat trién.
Tai Viét Nam, da co mot s6 nghién ciru ap dung cong nghe nay. Tuy nhién, cac két qua nghién ciru
van o micc do khiém ton. Cong nghé tham C-N cé nhiéu vu diém so véi cong nghé tham C déi véi
mot so”: chung logi san phc_‘fm. Po diéu kién quy mé san xudt nho nén céc doanh n chiép khéng dau
tir thiét bi chuyén dung dé tham C—]\r” nén viéc cai tao thiét bi dé tham C-N trén cac 16 tham C cé ¥
nghia thiét thuc trong thurc té san xudt. n"OH(g: noi dung nghién ciru, thiét bi chuyén tham C ciia hdang
SanYung da dugc cai tao va ing dung dé tham C-N cho mét s¢ loai banh rang ciia xe 6 t6 Komatsu
HM-400-2R dé dat cac yéu cau ky thudt.

Tir khba: Céng nghé tham C-N; Banh rang; Ché tqo.

ABSTRACT

Carbonitriding technique was used widely in the developed countries. In Vietham, there
were some researches concentrating to Carbonitriding technique. However. this technique was
still limitedly researched and applied. Carbonitriding technique has many advantages compare to
carbonizing technique in several products. Due to small scale of production, Vietnam companies
have not equiped the specialized Jfurnaces for carbonitriding, so remolding carburizing furnaces
Jor carbonitriding technique has many practical meanings and applications. In this research, the
remolding Sanyung carburizing furnace SY-829-3 was accomplished and applied to carbonitride
some kinds of gear in Komatsu HM-400-2R cars, in order to obtain the qualified technical
requirements.

Keywords: Carbonitriding technique, gears, manufacture.
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1. DAT VAN PE

Cbng nghé thdm C-N (thAm cacbon nito)
hién nay dang dugc img dung rong rii & cac nudc
tién tién dé nhiét luyén cac san phim dat yéu ciu
cao vé d6 cimg, dong thoi co kha ning chbng
mai mon t6t [3]. Cong nghé thdm thdm C-N c6
mot s vu diém nbi bat so véi cong nghé thim
thdm C (thdm cacbon) thuin tiy:

Thém C-N qué trinh bdo hoa bé mit ddng
thoi hai nguyén t6 Céc bon (C) va Ni to (N) xiy
ra & dai nhiét d6 tuong d5i rong (780° +900°C) va
thép so v&i nhiét d6 thdm C (900°-940°C).

Sir biio hoa N, trong mdi trudng thim
c6 tac dong vao qua trinh khuéch tan cua C,
l1am cho qua trinh bédo héa cta C x4y ra manh
mé hon & khoang nhiét do thép.

Khi c6 su bdo hoa cua C va N trén
bé mit 16p thAm xut hién cac pha giau C-N
tao nén to chirc 16p thdm min khéng ¢6 luéi
Xementit diéu nay lam ting kha ning chéng
mai mon bé mat. Mit khac, trong 16p thim
C-N ludn tdn tai mot lwong Austenit du 1am
cho 16p thdm vira c6 d6 cimg cao lai vira dai
lam téng tudi bén 1am viéc.

- Véi viéc ha thip nhiét d6 thAm xubng
so v6i thdm cac bon tir 40° - 100°C s& lam
giam bién dang nhiét cia san phim, diéu nay
hét strc ¢o ¥ nghia dbi véi cac loai vanh ring
trong dang dng, ciing nhu cac dang tryc ring
c6 chiéu dai 16n hon nhiéu so vé&i dudng kinh
do bi méo va cong khi thim C twong dbi lon.

- Véi viée ha thip nhiét d6 lac thdm
ngoai cac uu diém vé chit lwong san phim dat
dugc thi thim C-N con c6 uu diém lam ting
tudi tho cua 10 trong qua trinh sir dung (tuéi tho
cua day dbt, ndi 10).
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- Khac vé6i cong nghé thim Xianua sir
dung hén hop muéi Xianua thudong giy ra khi
ddc hai cho stre khoe con nguoi cling nhu moi
trudng thi viéc thim C-N thé khi da khic phuc
duoc nhuoc diém néi trén.

Mic du cong nghé thdm C-N c6 nhiéu
ru diém so voi cong nghé thim C thuin tiy
nhung cong nghé thim C-N ciing con mét sé
ton tai nhu khi dua vao thanh phan hdn hop
khi thim nhiéu loai chit thdm thi qué trinh lya
chon va diéu khién gia tri thé thdm tuong ddi
khé khan. Xuét phat tir thuc tién trén, tac gia
da di nghién ctru cai tao thiét bj chuyén thdm C
cua hang SanYung va img dung dé thdm C-N
cho mot sb loai banh rang cua xe 0 t0 Komatsu
HM-400-2R.

2.COSO LY THUYET VE MOI TRUONG
THAM C-N

2.1. Nguén cung cip C va N hoat tinh (C,,
vaN,):

Qua trinh tao ra C, va N, trong moi
truong tham tr cic nguon khi Mé tan CH,,

Propan C,H;, Metanol CH,OH va Amoniac
NH, dugc m6 ta nhu sau:

- Trudng hop chét thim 13 khi Metan CH,:
CH, > C, +2H, (2.1)

- Trudng hop chét thim 1a Propan C,H,:
GHy>C,H,->CH, > C, +2H, (2.2)

- Trudmg hop chit thim 13 Metanol:
CH,0H - CO —»2H, - C,, +%co2 +2H, (2.3)

- Trudng hop chét thAm 13 Amoniac NH,;:
2NH, > CO—>N
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2.2. Luu lwong khi thim

Luu lwong khi thim dwa vao 10 phu
thudc vao cac théng sd nhu dung tich cua lo,
thé tich cua cta 10, thé tich chiém chd cua cac
chi tiét thdm tinh qua thoi gian va ap sudt trong
16 khi tham. Thuong ap suét trong 16 khi thdm
co gid tri khoang: 1,2 at thoi gian luu khi trong
16T, =02=1(h)tay theo kich thudc va
dang lo, Tluu duoc xac dinh theo cong thirc

[1]:

T, Y _mrh-V, (2.5)
0 0
Trong do:

R: Bén kinh ndi 16 (dm);

H: Chiéu sau hitu ich 10 (dm);

Y Thé tich chiém chd vat thim (dm?);
Q: Luong khi dua vao 1o (lit/h).

2.3. Thé C ciia méi trudong thim (C)

Thé cac bon C_cua méi truong tham 1a
ndng d6 C 16n nhét mot 14 thép co thé hép thy
duge sau mot thoi gian @ dai dé can bang duoc
thiét lap. The cac bon C, ty 1€ thuén vai kha
ning cung cap cic bon vao bé mit vét thim,
hay noéi cach khac la phu thudc vao hoat do
cua C, . Trong cic thiét bi thAm hién dai, nguoi
ta lap cac thiét bi dé do gla tri C trong qua
trinh thim. Khi thdm C-N bang cach dua thém
NH, vao moéi truong thdm thi chinh su phan
huy NH, s& 1am tang ap sut riéng phan céc khi
trong moi trudng tham va diéu do6 s& kich hoat
gia tang hoat d¢ cua C va N khi khuéch tan vao
bé mat vat thdm. Goi a, vaa lahoatdd cuaC
va N trong moi truong tham thi ching ducrc
xac dinh theo cong thic [1]:

AGT P,

[ (a)=- 4+] ES (2.6
- fRT " EP_ )
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"y D
A (T s
[.(a)=-— G df e lE (2.7)
o RT " (P,
Trong do:

AG": Ning lugng hoat khuéch tan C;
R: Hang s6 khi;
T: Nhiét do tham.

Pros Py P, Ap suat riéng phan cia
cac khi CO, NH, vaH trong moi truomg tham.

3. THUC NGHIEM QUA TRINH THAM
C-N TREN BANH RANG

3.1. Thiét bi va vat liéu thi nghiém

Qua thuc té nhiét luyén cac loai banh
rang 6 t6 ¢ Cong ty C6 phan Co khi Hong
Linh, ching t6i thay, néu thdm C trén co so
thiét bi va céng nghé dugc chuyén giao tur
hang SanYung nhin chung da dam bao duoc
céc yéu cau vé chat lwong nhu: Do clng, chiéu
sau 16p tham, to chuc té vi clia Iép tham, tuy
nhién, vdi mot sd loai banh rang dac biét voi
két céu 16 trong cua banh ring dong vai tro 1a
ca ngoai cua vong bi (C(")n tru) thi kha ning
chiu mai mon cua céc bé mit nay chua dat yéu
cau tudi tho >6.000(h) lam viée. Thuong thl
sau mot thoi gian lam viéc xudt hién cac vét
ro trén bé mat tru (cén) lin tiép xic véi cic
vién bi, trong khi do dd mon cua Prophm rang
khong dang ké van con c6 kha nang tiép tuc
st dung dugc. V&i muc tiéu khi thAim C-N s
lam tang kha nang chéng mai mon cho bé mat
lan cua bi ciing nhu bé mat bién dang rang thi
s& ting tudi tho cua banh rang. Cac loai vanh
rang khi c¢6 két céu thanh mong néu thyuc hién
qui trinh thim C & nhiét d6 920°C thi bién dang
sau nhiét luyén 1a nguyén nhan chu yéu gy ra
phé pham, vi du nhu khi nhiét luyén vanh ring
267-M5 ciia xe HM 400-2R ty 18 phé pham do
méo vanh rang (d9 6 van cua duong kinh ngoai
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(< 0,2mm la rat cao, c6 khi dén 40% mic di
di co do ga dé giam thiéu d6 méo khi thim va
toi. Bién dang nay cang lon khi nhiét do tham
va thoi gian tham cang tang. Boi vay, chon
cong nghé tham C-N la mot giai phap hop 1y
dé giam phé pham sau nhiét luyén.

Nhu ching ta da biét cac thiét bi thim
C duoc nhap khau va ché tao trong nude hién
nay chi yéu sir dung dé thim C, thiét bi thdm
SY-829-3 ma Cong ty Co phan Co khi Hong
Linh nhdp khau nam 2016, ciing la thiét bi
thim C thudn tay. Dé tién hanh ing dung cong
nghé thdm dong thoi C-N can phai thiét ké lap
dat thém hé thong dan khi CH, vao h¢ thong
(Hmh 1). Sau khi khao sat, chung t6i da thiét ké
ché tao hé thong dan khi Amoniac vao buong
thdm ciing v6i cac van diéu chinh va kiém soat
luu luong khi.

Hinh 1. Thiét bi tham véi dwong dan khi NH,

Nk 8 170 Vanh ring Z67-m95, Sé luong OSvanh
Vithida SCM420 k=11 2mm (5961 HRC)
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Hinh 2. Quy trinh tham C-N
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Sau khi hé théng dugc cai tao ching t6i
tien hanh thuc nghiém tham mot s6 mé cu thé
nhu sau:

- Mé thim s 179 (san phdm la: Vanh
ring Z67-m5; Yéu cau ky thut: Chiéu séu 16p
tham Céac bon h = 0,8+1mm, do cimg bé mat
16p thim 59+61 HRC. Vit liéu ché tao thép
hop kim SCM 420 ciia Nhat Ban).

- Mé tham s6 183 (ché do thdm va cac
yéu cau tham vé co ban gidng mé thdm 179
véi céc diéu chinh 1a ham lugng NH, tr 0,3 1én
0,35 1/ph). '

Véimuc dich han ché bién dang, chung
t6i gé diit cac vanh ring vao bo dd ga chuyén
dung trude day giéng nhu khi tham C. Dé phén
tich khao sat chét 1u0'ng me tham chung toi
dLra vao vao mé thim 08 mau kiém tra, cac
mau kiém tra c6 vat liéu cung loai vai vat liéu
ché tao banh rang SCM 420. Thoi gian, nhiét
do va ham lugng chit tham duoc thé hién nhu
trong hinh 2.

3.2. Két qua td chire té vi 16p thAm:

Hinh 3. T6 chire té vi 16p tham C

Hinh 4. Té chirc té vi l6p tham C-N
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T6 chirc té vi 16p thAm duoc chup trén
kinh hién vi kim loai hoc AXIOVERT-25A ciia
brrc tai b moén Vit li€u, Truong DPai hoc Bach
khoa Ha Ni. So sanh mAu chup tb chirc té vi
cua tham C-N (hlnh 4) va thAm C (hinh 3), ta
thdy ciu tric t vi trén vung thdm khi thdm
C-NvaCta thay Céu triic t& vi trén vung tham
khl thdm C-N dbng déu hon, ving Peclit tién
gan st bé mit con ving nhleu C chi c6 ¢ lop
be mdt < 100 pm, con vdi méu thdm C ving
gan bé mit nhiéu C nén c6 nhidu Xe2 (ving
sang) lam cho 16p thim tuy cimg nhung dé

bong tréc va do dai thép.
P e Metua e S lhue
i i T SRl
%: o -Q‘.,s.
A,T; .
j:i “"“v:_,

“re van kp thae pern

Hinh 5. Biéu d6 quan_hé ham luwong C véi chiéu
sdu lop tham.
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Hinh 6. Biéu d6 quan hé ham lwong N véi chiéu
sdu lop tham.

Vi€c phén tich ham lugng cac nguyén
t6 duoc thuc hién trén may phan tich quang
pho ARL 3460 QES tai Vién Coéng nghé véi
két qua duoc thé hién trén hinh 5 va hinh 6.

Qua biéu db quan hé chung ta thay
rang: Ham luong C va N phu thudc vao chidy
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sdu 16p thdm, néu ting ham lugng N tur 0,3+
0,35 1/phthi ham lugng C khong thay ddi ma
ham lugng N trong 16p tham ting 1én.

Do cimg bé mit 16p thim duoc do trén
may cimg HRC ky hiéu TK-2M cta Nga. Qua
biéu db hinh 7, ta thdy véi mé 179 do clrng bt
déu gidm tir 16p cach bé mit 0,5 mm, con véi
mé 183 d6 cling giam (52+ 53 HRC) Tur 1op
cach bé mit 0,6m (52+53 HRC) chiéu sdu 16p
thdm c6 dd cimg trén 40 HR ddi véi mé 179 1a
1,1 mm véi mé 183 14 1,2mm.

Qua khao sat céc biéu d6 biéu dién mbi
quan hé giita thanh phan chét thim C, N va do
ctmg véi chidu sau 16p thim, chung t6i nhén thay
qua trinh thim d3 dat duoc két qua mong muon.
Véi chét luong 16p thdm da dat dugc d3 minh
chimg hiéu qua thim C-N khi giam nhiét do m01
trudng thdm thanh phan C trong 16p thim van
théa man yéu ciu ky thuat ciia banh rang.

]
]
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e roag e =P (HWI]
oo £0005

(v 38 by 1aa (o)

Hinh 7. Biéu do quan hé gitka d6 cimg véi chiéu
sdu lop tham

3.3. Kiém tra dé bién dang sin phiam

Bang 1. Két qua do d¢ 6 van cia bé mar dinh rang

cua vanh rang Z67-mS5:
Don vi: mm

BRs6123456

Dy dvan [0.24]0.23(0.1]026]0.18 014
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San pham thuc nghiém 1a vanh ring

6 to HM-400-2R c6 duong kinh mat tru
ngoai ¥378,5 mm, dudng kinh dinh rang trong
?¥326,4 mm, duong kinh chan rang @ 348 4mm
va chiéu cao vanh riang 102mm. Trudc day, khi
tham C ¢ nhiét dd 920°C thi dd 6 van cua duong
kinh dinh rang dao dong tir 0,1-0,7 mm vdi cac
vanh ring c6 do 6 van >0,3mm sé& 12 phé phém.
Qua thuec té, ty 1¢ phé phém ciia mot s6 mé thim
vanh ring loai nay nhiéu khi lén dén 40% day
1a ty 1& hoan toan khéng mong mudn. Kiém tra
d6 6 van cua 06 vanh ring & mé thim 179 cho
chung t6i mot két qua hét sirc kha quan sau khi
kiém tra d6 6 van trén bé mat dinh ring khong
c6 vanh rang nao c6 do 6 van > 0,3mm. B0 6
van trén cac vanh rang khong gidng nhau, theo
chiing t6i nd phu thude vao vi tri xép dit trong
buéng 10, hién nay chung t6i chua du $6 lidu dé
tim ra quy ludt anh hudng nay. Nhu vay, vai
viéc giam nhiét do thadm khi thdm C-N do 6 van
cua cac vanh rang da giam mot cach dang ké toi
d6 bién dang do nhiét luyén gay nén, diéu nay
ddng nghia voi lam ting tudi bén cua san pham.

4. KET LUAN

Viéc thim déng thoi C-N, nhiét d6 thim 1a
880°C thip hon so vai khi thim C khoang 40°C
(nhiét do 920°C), véi cing mot thoi gian thim
thi chiéu sau lop tham thay doi khong dang ké.
B¢ cimg lop t ham phia ngoal twong dbi 6n dinh
va ciu trac té vi cua lop thdm phan bd tuong
ddi déu.

Vi két qua do dé bién dang bé mit tru
cua vanh rang, ta théy dd méo cta san pham
giam di tuong d6i rd so vai khi thim C trude
day, vi¢c giam do méo vanh rang s€ lam tang d¢
an khép cua bo tr uyén trong qua trinh lam viéc.

Do dicu kién thuc té vé thiét b thi
nghi¢m, viéc danh gia kha nang chong mai
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mon trén cdc banh ring cta 16p tham C-N so
véi 16p tham C thuan tiy chua duge danh gia
cu thé. Hién tai, viéc danh gia kha nang chéng
mai mon théng qua qua trinh str dung céc banh
ring theo thuc t& van hanh tai cac Cong ty
Than ¢ Quang Ninh.

Két qua nghién ciru va thuc nghiém
ing dung cong nghé tham C-N trén co s¢ cai
tao thiét bi thAm C thé khi da dat duoc nhitng
két qua kha quan trong qué trinh san xuat ché
tao cac loai banh ring dung trong 6 t6, may
xay dung va may néng nghiép dat chat luong
cao thay thé cac san pham nhap ngoai. <
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