Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Thép khong gi ho mactenxit duge (mg dung trong nhimg chi tiét yéu cau do
bén va kha ning chong an mon cao sir dung trong linh vuc dau khi, hoa chat, ché tao
khuén... Khuén ép nhya 1a mot trong nhitng timg dung quan trong nhit ctia méac thép
nay. V6i nhitng khuon ép nhya thong thuong, khuén dugce tao hinh, sau d6 dem
nhiét luyén, cudi cung dem mai va danh bong dé dat kich thudc va do nham bé mat
theo yéu cau.

Thép khong gi mactenxit AISI 420 1a mac thép dugce st dung phd blen hon ca
trong qua trinh ché tao khuon ép nhya. Ché do nhiét luyén thuong duoc tién hanh 1a
t6i trong khoang 1020-1050°C va ram thap ¢ nhiét do 200°C 1ay d6 cting khoang 50
HRC. Nhiét d6 ram thap dugc khuyén cdo sir dung cho thép dung cu dé dam bao kha
ning chong an mon [1, 2]. Tuy nhién, d6i vi mot sé khudn diic nhira 1am viée trong
diéu kién khic nghiét hon nhu khuén nhua PVC va PET (Polyethylene
terephthalate), xir 1y nhiét luyén 1a chua du dé dam bao tudi tho cho khudn duc. Vige
nang cao kha nang chdng mai mon cho bé mat thép sau nhiét luyén la hét stc can
thiét. Mot trong nhimng cong nghé cai thién rat tot kha nang chéng mai mon cua thép
khong gi d6 1a thdm nito [3-6]. Thép khong gi sau thém nito plasma co thé dat d6
cing Ién t61 1400 HV. Tuy nhién, van dé can giai quyet tiép theo d6 1a chi tiét sau
tham nito c6 d6 nham bé mit cao va kha ning chong an mon cua bé mit c6 thé bi
suy giam trong qua trinh nhiét luyén va qua trinh thim [7-9].

Tai Viét Nam, mic du cé rat nhiéu doanh nghiép quy md khac nhau tham gia
san xuat chai nhya PET, nhung toan b§ may moc va hau hét khuén mau déu phai
nhap ngoai. Kho khan trong ché tao khuén mau khéng nam ¢ cong nghé gia cong co
khi, ma chu y€u la céng ngh¢ nhiét luyén va xir Iy bé mat long khudn. BE mit long
khuon can phai c6 cac dic tinh sau:

- Chéng an mon va mai mon trong qua trinh tiép xtic v6i nhwa PET néng chay;

- Chéng dinh va ma sat thip trong qua trinh thao khuén khi nhya PET dong dic;

- Bén bi vé6i sb lan dac khuon rat 16n (>100000 1an), v6i thing giang nhiét
trong thoi gian ngan (~ 20 gidy) trong qua trinh dac phoi.

Gii phap cho vAn dé nay da dugc cac nude tién tién nghién ctru tir 1au va hién
nay van tiép tuc dugc hoan thién. Nguyén ly chung la dya trén viéc lya chon va st
dung vat liéu khuon phu hop (thuong 1a thép khong gi) két hop vai bién tinh bé mat
vat li¢u bang cac k¥ thuat khac nhau. Giai phdp hién dai nhat dang dugc str dung la:

- Ché tao khuédn bang thép khong gi.

- X 1y bé mat long Khuén bang cong nghé duplex, do la két hop cong nghé
hoa nhiét luyén (tham N, tham C,...) lam 16p nén, tiep theo la phu mang cting (TiN,
CrN, AITiN, AITiBN,...) bang phuong phap PVD [10-14].
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Nhiéu nghién ciru di chi ra 16p phi TiN va CrN cé nhimng ddc tinh phu hop
lién quan dén kha ning chiu tai, hé s ma sat, kha niang chéng mai mon, on dinh vé
mat hoa hoc, tinh chit dién hoa va ma sat [12-14]. Nghién clru nay tép trung so sanh
dic tinh 16p pha TiN va CrN 1én nén thép nhiét luyén va thép thdm nito thé khi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Ché tao miu, nhiét luyén va xir Iy bé mit

Quy trinh ché tao miu thur nghiém duogc thé hién nhu hinh 1.

Gia cong tho Nhiét luyén Gia cong ban tinh
(Ra> 1,25 um) > (34 + 38 HRC) > (Ra<0.63 um)
I
\Z
(Tlhz?)n(; e || Giacongtinh 1 Sl ppg pyp (TiN, CN)
a2 50 umm) (Ra<0,03 um) g

Hinh 1. Quy trinh ché tao mau thir nghiém

Thép khong gi mactenxit AISI 420 ctia nha cung cép Daido (Nhat) ¢ thanh
phan vé khéi luong nhu sau: 0,379 %C, 13,490 %Cr, 0,833 %Si, 0,219 %V,
0,1 %Mo, 0,427 %Mn, con lai 1a Fe. Mau dugc cat tur phoi thép @22 mm thanh cac
mau thép nho ¢ kich thudc @22x 7 mm.

Tién hanh toi (1030°C/90 phut) va ram hai lan (580°C/2 gi®) trong 10 t6i chan
khéng Turbo Treater M. Thong s6 qué trinh nhiét luyén dugc Iya chon nhu trén dé
chi tiét dat do cung 34 + 38 HRC. Nhiét do ram dugc lua chon theo nguyen tic 16n
hon nhiét d6 thim ti thiéu 15°C, dé dam bao 6n dinh ciu trac té vi nén trong qua
trinh thAm. Sau khi nhiét luyén, mau thir nghiém va chi tiét dwoc mai dén gidy nham
c6 d6 nham 1200 grit va danh bong béng bot Cr203 sao cho d6 nham bé mit nho hon
0,63 um.

Thép AISI 420 c6 ham luong Cr cao (13% khdi lugng) nén trén bé mat thép
luén tdn tai mot 16p 6xit crom rat mong bao ve. bé qua trinh thdm nito hiéu qua, can
tién hanh thdm ngay sau khi mai va danh béng. Qué trinh thim nito thé khi duoc
tién hanh tai Cong ty Nhiét luyén Detech - Hung Yén. Thong s chinh qua trinh
thAm nhu sau: Nhiét d thAm 520°C, thoi gian thAm 5 gi0, st dung khi thAm NH;
v6i thé thim cao (d6 phan huy thap 24%).

MAu da thdm nito dugc mai qua gidy nham c6 do nham 800, 1000, 1200,
1500, sau d6 dugc danh bong bang bot kim cuong ¢ hat 1 um dé dam bao do nham
bé mit Ra cua chi tiét khoang 0,02 pm nham dam bao kha ning che phu cta 16p phi
PVD vén chi day 1 =3 pm.
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Thyce hién phu CrN bang may phu ho quang Dreva-400 cua Buc. Trudce khi
phii nén nhiét luyén H va nén tham N dugc tay rira, rung siéu am trong con. Qué
trinh phu dugc thyc hién ¢ nhiét d6 300°C, ap suit nén 2,4x1072 Pa, luu lugng khi
Ar 20 mL/phat. Dong hd quang dugc duy tri khoang 60 A, thién ap dé -40 V. Thién
ap dé duoc lwa chon nhiam giam sé luong va c& hat macro trén bé mat mau phu.
Léng dong 16p 1ot Cr va Ti trong khoang 60 gidy trude khi cép khi N2 dé tao mang
nitorit. Dé tao thanh dung hop thirc CrN va TiN va han ché hat macro, luu lugng khi
Na duoc st dung 1an luot 13 350 va 250 mL/phat. Ca hai 16p phi CrN va TiN dugc
thuc hién trong 30 phut.

Ki hiéu mau phu TiN trén nén thép nhiét luyén va tham N lan luot 1a H-TiN
va N-TiN. Tuong ty mau phui CrN trén nén thép nhiét luyén va tham N lan luot la
H-CrN va N-CrN.

2.2. Thir nghiém phén tich dic tinh 16p thAm, phi

Céc 16p tham, phii sau d6 duoc phan tich sit dung cac ky thuat khac nhau.
Thanh phén pha cta 16p thdm, phu duoc thuc hién bang k¥ thuat phéan tich nhiéu xa
tia X (XRD) sur dung thiét bi Panalytical X Pert Pro tai BO mon Vat li€u hoc - Xt 1y
nhiét va bé mit, Trudng Pai hoc Bach khoa Ha Noi. Mau kim twong ctia mit cit
ngang mau thir nghiém duoc tim thyc va quan sat trén kinh hién vi quang hoc
Axiovert 40 MAT, kinh hién vi dién t&r quét JSM-6510LV vé6i phd ké tan xa ning
lugng EDS (INCAx-act) tai Vién K¥ thuat Nhiét doi, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. Kinh hién vi soi nbi Keyence (VHX-7000) duoc st dung dé
chup anh bé mit mau sau phu va xac dinh d6 nham bé mit mau sau phu.

D6 cling bé mit va do ctng té vi duge do trén thiét bi Furture FM- 700e tai
Vién Cong nghé, Bo Cong thuong. Do bam dinh cua l6p phu dugc do theo tiéu
chuan VDI 3198 sir dung dau do Rockwell gia tai 150 kg 1én bé mit mau nghién ciu
st dung thiét bi 751-Wilson Wolpert, sau dé chup anh bé mit vét dam b.%mg kinh
hién vi quang hoc Axioplan 2 tai Vién May mo, B6 Cong thuong. Két qua duoc dbi
chiéu v6i thang phan loai cua tiéu chuan VDI 3198 [15] nhu hinh 2. Ti€u chi dbi
chiéu vé6i thang phan loai dua trén hinh dang, s6 lwong vét nirt t vi xuyén tam, murc
d6 bong troc ctia 16p phu & vi tri xung quanh dudng bao tron bén trén cua vét an. Gia
tri HF cang nho thi do bam dinh cua 16p phu cang tét. Phuong phap do nay doi khi
cling duoc goi la “Mercedes test” trong cac tai li¢u nudc ngoai.

Do dién hoa quét duong cong phan cuc dugc thuc hién trén thiét bi Biologic
VSP 300 tai Vién Ky thuat Nhiét doi. Dung dich dién ly NaCl 3,5% duogc khir oxy
bﬁng cach suc khi nito. Binh do dién hoa str dung 1a loai ba dién cuc tiéu chuan vai
mdt dién cuc ddi bﬁng Platin va dién cuc so sanh calomel bao hoa, dién cuc lam viéc
ndi v6i miu can do. Trude khi do, mau duge lép vao hé dién cuc va ngam 30 phut
trong binh chira dung dich dién ly. Dién tich tiép xtic ciia mau 1a 1 cm? v6i khoang
quét tr -0,25 V dén 0,25 V so vé6i thé mach ho Vocp. Thir nghiém dugc thuc hién voi
toc d6 quét 1 mV/s. Tir duong cong phan cyc cho phép xac dinh dién thé an mon
Ecorr va mét do dong dién dn mon icorr duge xac dinh bang phuong phap ngoai suy
Tafel.

204 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021



Nghién ctru khoa hoc c6ng nghé

Béam dinh tt Bam dinh kém VDI 3198 test

HES A indentaﬁon load

Failure marks

microcracks
gy P I

""Z"’,‘{.‘~;--\"
delamination

e —

= .\

Hinh 2. X4c dinh d6 bam dinh theo tiéu chuin VDI 3198 [15]
Tiép theo, tré khang phan cuc R, dugc tinh theo cong thuc (1).

_ B
Rp B lcorr (1)
Trong do:
Bc-Ba
= 2
ﬁ 2,3(Bc+ Ba) @

Vi Be, Pala hé s6 ddc ctia nhanh ca-tt va nhanh a-nét duoc xéac dinh tir ngoai
suy duong Tafel.

_ Thtr nghiém ma sat bi trén tém phang (ball on flat) dugc thuc hién theo tiéu
chuan ASTM G133-05 st dur}g thiét bi CETR UMT-2 (Hoc vién K¥ thuat Quén sy),
sur dung tai 1 N, bién d6 chuyén dong cia bi 10 mm, tan s6 5 Hz.

3. KET QUA VA BAN LUAN
3.1. Phén tich thanh phin pha

Két qua chup nhiéu xa tia X (XRD) duogc thé hién trong Hinh 3. Di véi 16p
phu trén nén thép nhiét luyén, do 16p phi kha mong nén khi phéan tich XRD c6 thé
phat hién su c6 mit cic pha cua nén thép (hinh 3a, 3c, 3d), d6 la pha mactenxit,
carbid M23Cs. D6i v6i nén 1a thép da thim nito, két qua phén tich cho thiy sy c6 mat
cua cac pha y'-FesN, pha e-Fe3N, va pha (-FexN (hinh 3b, 3e, 3f).

Trong cing mot diéu kién tao 16p pha TiN, mau phii trén nén thép nhiét luyén
H-TiN cho dting hop thirc TiN nhitng mau phii trén nén thép thim nito N-TiN ¢6 16p
TiN van chwa 6n dinh, ngoai tao tinh thé TiN, thi c6 thé tao mot hop thic khac 1a
Ti2N (hinh 3e). Nguyén nhéan c6 thé do luu luong khi hodc thong s6 phu chua phu
hop dé chi tao hop thirc TiN. Két qua phan tich XRD 16p phi CrN trén nén thép
nhiét luyén va thAm nito déu cho théy su tao thanh cta hop thirc CrN.
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Hinh 3. Phan tich XRD mau thir nghiém
(a) Mau nhiét luyén H; (b) ~M?lu tham N; (c) Mau xir 1y kep H-TiN;
(d) Mau xur Iy kép H-CrN; (e) Mau xu ly kép N-TiN; (f) Mau xt Iy kép N-CrN

3.2. Phén tich mit cit ngang 16p thim, phi

L6p pha TiN va CrN day khoang 1 + 2 pm phu trén nén thép tham N thé khi
ctia thép AISI 420 nhu hinh 4 va hinh 5. Chiéu day 16p thim ddi v6i mau phia TiN
khoang 50 um, trong khi d6 d6i vi mau CrN day 55 pm. Dé khang dinh 16p phi
dung 12 hop thire CrN va TiN, phan tich EDS da duoc thyc hién ddi véi 16p phu TiN
(hinh 4a) va CrN (hinh 4b). D6i voi mau phu TiN ty 1é phan trim nguyén tir Ti/N =
41/61. Trong khi d6 véi mau phu CrN ty 18 phan trim nguyén tir Cr/N 1a 46,3/53,7.
Nhu vay véi luu lugng khi N2 dang str dung ctia don vi cho hai 16p phu CrN va TiN
lan luot 1a 350 va 250 mL/phut wu tién tao ra cac 16p phu ding hop thuc.

3.3. Két qua xac dinh dp cirng

L6p phu PVD thong thuong chi mong khong qua 5 pm. Do d6 d6 ciang do trén
be mat 16p phu nhu hinh 6 bi anh huong boi d§ cling cia nén. DY climg cua bé mat
mau pha TiN cao hon CrN trén ca nén nhiét luyén va tham. Do clirng cua nén nhiét
luyén dbi véi mau duoc phi TiN (miu H-TiN) va CrN (miu H-CrN) ting lén lan
luot 14 800 va 560 HVo,1. Do cling ciia nén thép da tham nito d6i véi mau duoc phu
TiN (mau N-TiN) va CrN (mau N-CrN) ting lan luot 14 534 va 318 HVo,1. Nhu vay
so v6i phi trén nén nhiét luyén, mau phii trén nén thép tham nito di giam chénh léch
g suat. Két qua chénh 1éch d6 cing giai thich cho su khac nhau vé d6 bam dinh
giita 16p phi va nén thép mdi chi nhiét luyén va nén thép di thim nito (xem
muc 3.4).
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Lop pha TiN

Nén thép

Hinh 4. Hinh anh mat cét ngang ctia miu xtr ly kép N-TiN
(a) Anh chup kinh hién vi quang hoc 200x (tdm thuc Marble);
(b) Phan tich SEM-EDS tai 16p phu

Electron Image L

Hinh 5. Hinh anh mat cét ngang ctia mau xtr Iy kep N-CrN
(a) Anh chup kinh hién vi quang hoc x500 (tam thuc Vilella);
(b) Anh phan tich SEM-EDS tai l6p phu

3.4. Két qua xac dinh d9 bam dinh

Hinh 7 md ta bé mit miu pht sau thi nghiém do d§ cing HV tho dai
(hinh 7a, Hinh 7b) va phuong phap do HRC véi tai 150 kg (hinh 7c, 7d, 7e, 7f). Ddi
v6i mili ddm Vickers, bé mit 16p phi ciia mau H-CrN (hinh 7a) c¢6 d6 bam dinh
kém, chi véi tai 1 kg.f da xuét hién cac vét niit sau xung quanh vét dam. Trong khi
d6 mau N-CrN chua thiy 16p phu bi bong troc quanh vét ddm ngay ca voi tai 50 kg.f
(hinh 7b).
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MAu thir nghiém

Hinh 6. D6 cting bé mit ciia mau nghién ciru

So sanh hinh anh chup vét an Rockwell tai 150 kg theo tiéu chuan VDI 3198
vé sb lugng vét niit xuyén tim, muc do bong troc tai miéng vét dam co thé nhan thay
mau phi CrN va TiN trén nén thép sau nhiét luyén (hinh 7¢ va 7d) c6 6 bam dinh
thip HF6, nhung khi phu 1én nén thim nito, d6 bam dinh dat mic HF2 ddi v6i mau
N-CrN va HF3 d6i v6i mau N-TiN, vi trén bé mat mau phu N-TiN ngoai cac duong
xuyén tdm con xuét hién bong troc nho.

Lién hé véi két qua do d6 ctng ¢ muc 3.3, ¢6 thé nhan dinh d6 bam dinh ty 1&
nghich véi chénh léch d6 cung giita 16p phu va nén. Nhu vay mau phi TiN, CrN
bang cong nghé phu kép c6 d6 bam dinh rat tot. Ngoai ra, 16p phit TiN c6 do bam
dinh kém hon CrN c¢6 thé dugc giai thich do su twong dong cta 16p phii Cr/CrN d6i
v6i nén thép nhiét luyén (thAm) AISI 420 giau Cr hon 16p pha Ti/TiN.

Hinh 7. Hinh anh vét 4n HRC 150 kg trén bé mat mau phi
(a) Mau H-CrN tai 1 kg.f; (b) Mau N-CrN tdi 50 kg.f; (c) Mau H-TiN tai 150 kg.f;
(d) Mau H-TiN tai 150 kg.f; (¢) Mau N-CrN tai 150 kg.f; (f) Mau N-TiN tai 150 kg.f
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3.5. Két qua do dién hoa

Chat luong bé mit 16p phii c6 quan hé tryc tiép t6i kha ning chdng dn mon
ciia mau thir nghiém. Hinh anh bé mit mau pht CrN va TiN dugc thé hién trong
hinh 8. Quan sat bé mit ca hai miu phu déu thiy xuat hién cac hat macro. Nhung
mau phit CrN c¢6 hat nhé va min hon, trong khi d6 bé mat TiN hat macro 16n hon.
Dong thoi co thé quan sat thay cac 16 thung xuat hién trén bé mat mau pha TiN, day
1a cac 16 thung do hat macro bi bong ra dé lai. D6 dong déu bé mit mau CrN ciing
dugc thé hién qua két qua do d6 nham bé mat mau phu. Mau CrN c6 bé mét min, hat
macro nho min nén c6 Ra = 0,06 um, Rz = 1,01 um. Trong khi d6 d6 nham bé mit
mau TiN ¢6 Ra = 0,47 um, va Rz =4,15 pm.

D9 nham ¢ x500
Ra = 0.06 pm Ra = 0,47 pym
Rz =1.01 pm i Sz=4,15 um :

Hinh 8. Hinh anh bé mit mau phu: (a) N-CrN, (b) N-TiN

Két qua do dn mon dién héa bang phuong phap quét thé dong duoc thé hién
trén hinh 9. Bang k¥ thuat ngoai suy Tafel co thé xac dinh hiéu dién thé an mon, mat
do dong an mon va tr¢ khang phén cuc R, tinh theo cong thire (1), cac két qua the
hién trong Bang 1. Mau sau khi thim N lam giam kha nang chéng an mon cua nén
thép nhiét luyén 420. Nguyén nhén do qua trinh tham co thé da hinh thanh CrN lam
suy giam ham luong Cr cua nén [4, 7, 8]. Do d6 phu PVD la mgt lya chon hop ly dé
nang cao ddng thoi kha ning chéng dn mon va mai mon cho mac thép AISI 420 sau
tham N.

So sanh két qua dn mon cua cac mau phu cho thay mau phi CrN ¢6 kha ning
chéng an mon t6t hon mau phu TiN. Mau phu kép c¢6 kha ning chdng an mon tét
hon mau phii don théng thudng twong tng. Nhu két qua phan tich bé mit ¢ trén mau
pha TiN c¢6 céac 16 thung bé mit 16n, nén dung dich dn mon da thidm nhap vao nén
nhanh hon miu phu CrN. Sy chénh léch giita 16p phu (dién thé duong) v6i nén thép
(thdm, nhiét luyén) di hinh thanh cap pin an mon galvanic [14]. Kha ning chdng in
mon cua 16p phu CrN t6t hon TiN ¢6 thé do voi luu luong khi N, trong ché d6 phi
CrN khoang 350 mL/phut da han ché su xuét hién cac hat macro so véi luu lugng
phu TiN (khoang 200 mL/phut). Nhiéu nghién ciru di chi ra luu lwong khi Na 1a mot
thong sb quan trong dé han ché su xuat hién cac hat macro c6 kich thuéc 16n xuit
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hién trén bé mat méu pha [11]. Dong thoi, d6 bam dinh 16p phu CrN (T1N) trén nén
thép thdm ciing tot hon trén nén thép nhiét luyén ciing co thé gop phan han ché

khuyét tat dang 15 trén bé mat mau phi.
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Hinh 9. Duong Tafel mau thir nghiém
Bang 1. Két qua ngoai suy duong Tafel
Théng s0 H H-CrN | H-TiN N N-TiN N-CrN
icorr (LA/cm?) 4,447 0,850 1,375 7,823 0,235 0,050
Ecorr (V) -0,429 -0,320 | -0,391 -0,468 -0,211 -0,001
Rp (kQ.cm?) 4487 75064 13655 6774 66070 765908

3.6. Két qua do h¢ s6 ma sat

Két qua do hé s6 ma sat duoc thé hién ¢ hinh 10 cho thdy cac mau & trang thai

cung cép, nhiét luyén (toi va ram) c6 hé s6 ma sat phu thudc vao do clng cua mau
d6 1a hé s6 ma sat giam khi d6 cung tang. Trong khi d6 16p thim N x6p c6 hé s6 ma

sat thap (dat 0,304).
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Hinh 10. Két qua xac dinh ma sat trén bé mit mau qua céc trang thai
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Mot diém déang cht ¥ 1a mau pha TiN va CrN trén nén nhiét luyén c6 hé sé ma
sat 1on hon so véi mau tham nito va mau phu duplex. Nguyén nhéan c6 thé giai thich
1a do mau phu trén nén nhiét luyén c6 d6 bam dinh kém, trong qua trinh thtr ma sat,
16p phti c6 thé bi bong ra. Tir 6 lam ting hé sé ma sat cia mau phi don H-TiN va
H-CrN, gia tri hé s6 ma sat twong ting 0,431 va 0,411. L6p phit kép co d6 bam dinh
cao hon 16p phii don va bé mat duoc danh bong trude khi phit dén do nham thp nén
6 hé s6 ma sat nho nht.

4. KET LUAN

- Nghién ctru da tién hanh thidm nito thé khi trén nén thép nhiét luyén AISI
420. Cac két qua cho thay 16p thim nito duoc tao thanh véi d6 day khoang 50 um va
d6 cung tir 1010 dén 1250 HVy,;. Lép pht TiN va CrN ¢6 do day 1 + 2 um dugc phi
1én trén nén thép AISI 420 thdm nito bang phuong phap hd quang ca-tét. Phan tich
XRD va EDS chung té hop thiuc CrN va TiN da dugc tao ra trén bé mit nén (thim,
nhiét luyén).

- B6 bam dinh cta 16p phtu cé quan hé chit ché voi @6 chénh Iéch giira do
cung cua 16p pht va nén: B9 bam dinh 16p phu CrN va TiN trén nén thép tham lan
lugt 1a HF2 va HF3. Trong khi d6 d§ bam dinh lén nén nhiét luyén 1a HF6.

- L6ép phu CrN c6 kha nang chéng dn mon tét hon 16p phi TiN trén ca nén
nhiét luyén (H) va nén tham nito.
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SUMMARY

A RESEARCH ON PVD COATING TECHNOLOGY
ON NITRIDED AISI 420 STAINLESS STEEL

This article presents the technologies of vacuum heat treatment, gas nitriding
and TiN, CrN deposition using PVD cathode arc method for the AISI 420 martensite
stainless steel, a favourite steel grade in manufacturing plastic die mould. The
nitrided layer and the coating were analyzed using various techniques: Analysis of
the phase composition using X-ray diffraction, metallographic analysis using an
optical microscope and scanning electron microscope with the EDS probe,
determination of the surface hardness, the coating adhesion, the potentiodynamic
polarization corrosion test and the “ball on flat” wear test. The experimental results
showed that the nitrided layer was formed with a thickness of about 50 pm and with
a hardness of 1010 HVO0.1 to 1250 HVO0.1. The TiN and CrN coatings thickness
reached a value of 1+2 pum with significantly improved hardness. The XRD and
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EDS analyses showed that the CrN and TiN coatings were formed on the substrate.
Other coating properties such as the adhesion, corrosion resistance and coefficient of
friction were significantly improved when the substrate was nitrided before coating
deposition in comparison with the substrate that has only undergone heat treatment.
The TiN coating has a greater hardness than the CrN coating. Nevertheless, the CrN
coating exhibited better corrosion resistance and coefficient of friction than TiN
coating.

Keywords: Duplex technology, CrN coating, TiN coating, corrosion resistance;
cong nghé duplex, 16p phit CrN, 16p phii TiN, chong dn mon.
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