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XONG NGHE TAO LOP PHU ZrN TREN DE KIM LOAI 

I. tTng dung ciia Idp phii ZrN 
Ldp phu ZrN ed cac dac tinh: dp cimg cao (2600 - 3000HV), tro vl mat hda 

hpc, chju mai mdn tdt, dien trd suat thap, mau sac gidng mau vang 24K, phan xa 
cao vimg budc sdng hdng ngoai khoang tren 85%. Vi vay ldp phii ZrN cd nhieu 
img dung trong thuc te: phii len dung cu cat gpt de tang dp cimg va tudi thp, lam 
hang rao khuech tan trong cdng nghe ban dan, lam gucmg phan xa budc sdng 
viing hdng ngoai, va dac biet diing lam ldp phii trang tri len cac dung cu Icim l<hi. 

Hinh 1: Mdt sd img dung ciia ldp phii ZrN 

Tren the gidi viec nghien cim cdng nghe tao ldp phu ZrN dugc triin khai tit 
nhiing nam 90 ciia thi ky trudc va hien nay da dat d trinh dp rit cao. Cac quy 
trinh cdng nghe tao ldp phii ZrN dupe cac hang bao mat do cdng nghe cd ham 
lupng chat xam cao va gia trj ve mat kinh tl Idn. Hien nay tai Viet Nam chua cd 
cae nghien cuu vl cdng nghe tao ldp phu ZrN cung nhu chua cd bao cao nao tren 
cac tap chi khoa hpc va cac hdi nghj trong nude. Nhdm tac gia xay dung thilt bj 
tao ldp phli ZrN va nghien ciiu cdng nghe tao ldp phii ZrN tren dl kim loai. 
Il.Cdng nghe tao ldp phi ZrN 

Hien nay cd hai phuang phap chinh dl tao ldp phu ZrN dd la phuang phap 
CVD-phuong phap lang dpng hda hpc tit pha hai va phuang phap PVD - phuong 
phap lang dpng vat ly tit pha hoi. 

Qua trinh CVD dupe thuc hien bing each dua cac hpp chat hda hpc d pha 
hai vao trong budng phan img cd chiia cac chi tilt cin pliu. Trong budng phan 
img, cac phan img hda hpc xay ra ngay tren hoac lan can bl mat chi tilt cin phii 



va tao ra ldp vat lieu phii ciing tren be mat chi tiet. Phan img hda hoclrenbemat-^ 
chi tilt dupe thuc hien bing each nang cao nhiet dp chi tiet tit 200-2000°C (thdng 
thudng la 700-1100°C), hoac kich thich bang plasma. Phuang phap phii CVD 
deu yeu cau nhiet dp de cao (tren 700°C). Nhiet dp cao se day manh hieu ling 
khuyech tan, tang cudng dp bam dinh cua ldp phii vdi de, nhung mat khac lai gay 
ra nhieu bien ddi bat lgi ddi vdi vat lieu de, dac biet la cac loai thep dung eu. 
Trong bdi canh nay phucmg phap PVD da dugc nghien cim phat trien nham ha 
thap nhiet dp de trong qua trinh tao mang ddng thdi van dam bao dupe dac tinh 
bam dinh va cac dac tinh co li can thiet cua ldp phii. 

PVD (PVD - Physical Vapor Deposition) la phuong phap cdng nghe lang 
dpng mang bang cac qua trinh vat li tit pha hoi. Cac qua trinh nay dupe thuc hien 
trong budng chan khdng theo cac cdng doan sau: 

1) Chuyen ddi vat lieu tao mang tit pha ran sang trang thai hoi 
2) Van chuyen hai vat lieu tit ngudn bay hoi qua mdi trudng ap suat khi thap 

trong budng chan khdng den be mat de 
3) Lang dpng hoi vat lieu can phii len de tao thanh mang phii 

PVD la ten gpi chung cho mgt hg gdm rat nhieu phuang phap khac nhau. Trong 
sd dd cd 2 phucmg phap dugc sit dung phd bien de tao ldp phii ZrN la: 

• Phuang phap phim xa DC-Magnetron cd cac uu diem: tinh chat ddng deu 
tren mdt dien tich Idn, dp bam dinh cua mang vdi de tuong ddi tdt hmh 
thai be mat tdt phu hpp vdi eac ling dung trong quang hpc. 

• Phuong phap hd quang chan khdng cd tdc dp tao mang cao, dp bam dinh 
cua mang vdi de cao, tinh chat co ly rat tdt, rat phii hpp de che tao ldp 
ma tren dung cu cat gpt va ma trang tri. 

Nhdm tac gia da thiet lap hai thiet bj tao mang bang phuang phap phim xa 
DC - Magnetron va hd quang chan khdng. Va che tao thanh cdng ldp phii ZrN 
tren de kim loai tren hai thiet bj dd, ket qua Idiao sat ve cau tnic va co tinh phii 
hop vdi cae nghien ciiu dupe cdng bd tren the gidi. 
ILLPhirong phap phiin xa DC-Magnetron 

So dd khdi cua phuang phap phiin xa DC-Magnetron dugc the hien d hinh 
2 Khi cd dien trudng cudng do Idn tao ra giua hai dien cue ciing vdi ap suat thich 
hgp thi trong khoang khdng gian giua hai dien cue xuat hien plasma hay cdn ggi 
la Men tupng phdng dien trong khi kem. Cac ion ducmg tao ra trong qua trinh 
phdng dien se dupe gia tdc bdi dien trudng va ban pha vao dien cue am. Neu 
nang lugng ciia cac ion dii Idn va ddng nang nd truyen cho cac nguyen tir vat lieu 
am cue Idn hon mdt gidi han hay cdn gpi la cdng thoat (dac trung cho mdi vat 
lieu) thi se cd nguyen tu hay phan tii vat lieu thoat ra khdi be mat am cue. Cac 

t'^t: Phtibon 



nguyen tit Zr thoat ra khdi be mat bia ket hgp vdi cac nguyen tii N tao thanh hgp 
chat ZrN va lang dgng tren dl kim loai. 

Hinh 2: So dd khdi phuang phap phun xa DC-Magnetron 

Hinh 3: Thiet bi phim xa DC-Magnetron 
U'u diem: 

• Ldp phii ZrN ddng deu tren mdt dien tich Idn. 
• Kich thudc hat nhd. 

0? V/ 



Dp nham be mat nhd chi vai nanomet. 
Dp bam dinh tdt giiia ldp mang va de tdt. 
Phil hgp cho cac iing dimg trong quang hpc. 

Hinh 4: Qua trinh tao mang 
II.2. Phuong phap ho quang chan khong 

Hd quang chan khdng la sir phdng dien vdi ddng dien ed cudng dp Idn 
trong mdi trudng chan khdng giiia hai dien cue ed hieu dien ap thap dat vao. 
Tuang img vdi dien the dat vao, cac dien cue dupe gpi la: cathode- dien the am, 
anode - dien the duong. Trong hau het cac qua trinh hd quang chan khdng vdi 
ddng dien ed cudng dp nhd hon mpt vai kA, cd the quan sat thay mdt chudi cac 
diem sang chdi di chuyen nhanh tren be mat cathode. Diem nay dugc ggi la diem 
cathode (cathode spot). Toan bd qua trinh dien ra trong khoang tit mgt vai giay 
den vai phiit tai mdt khu vuc nao do tren cathode. Trong hd quang chan khdng, 
mdi trudng dan dien la plasma eua vat lieu dien cue dugc bdc hoi va ion hoa cao 
do qua trinh hd quang tao ra. Hien tupng nay cd the md ta mdt each chinh xac han 
la " Ho quang hoi kim loai trong mdi trudng chan khdng", hoac thudng dugc ggi 
la "Hd quang chan khdng". 



Hinh 5- So dd khdi phuong phap hd quang chan khdng 

Hinh 6 Thiet bi ma hd quang chan khdng 



Hinh 7: Hd quang chuyen ddng tren be mat bia va lang dpng mang tren de 

U'u diem phuang phap hd quang: 

• Mat dp ddng ion rat cao do dd cd the dieu khien dupe hinh thai be mat 
mang 

• Dp bam dinh ciia de vdi mang rat tdt do nang lupng cua cac nguyen tii vat 
bia Idn 

• Vat lieu bia phan iing vdi cac chat khi de tao thanh cac mang hpp chat vdi 
hieu suat cao 

• Dp ddng deu ciia ldp ma cao tren mpt dien tich Idn 

• Tdc dp tao mang cd the dieu chinh trong dai rat rdng 

Tuy nhien kich thudc hat che tao bang phucmg phap hd quang cd kich thudc Idn 
do vay phu hpp vdi cae iing dimg ma trang tri va ma tren dung cu cat. 
i n . Quy trinh tao ldp phii ZrN 

Trinh tu cac budc ma mang ZrN tren de kim loai dugc the hien d luu dd 
ben dudi. Cac thao tac lam sach (co, hoa, ly) trudc khi dua chi tiet vao trong 
budng ma cd y nghia dac biet quan trgng. Sau khi lam sach, cac chi tiet dugc ga 
len cac gia dd, sau dd dugc lap vao trong budng chan khdng. Cac budc chuan bj 
de: nung ndng de bang ngudn phat xa nhiet hoac bang ban pha dien tir hoac bang 
ion, an mdn bang ion tao ra bdi hd quang chan khdng hoac bang qua trinh phdng 
dien trong chan khdng. Tiep theo qua trinh ma dupe tien hanh. Viec lam ngudi chi 
tiet da dugc ma la mdt viec khdng don gian ma cdn anh hudng tdi thdi gian eua 
mdt chu trinh, dac biet trong trudng hpp chi tiet cd kich thudc Idn. 



Lam sach so bd de 

Nap chi tiet vao budng chan khdng 

Hiit chan khdng tdi lO'̂ Pa 

Nung ndng de kim loai 

Lam sach de bang plasma 

Tao ldp phli ZrN len de kim loai 

Chd ngudi de 

:JI 
Lay chi tiet ra khdi budng CK 

Hinh 8: Trinh tu cac budc tao ldp phii ZrN bang phuang phap PVD 

Cac thong so tao ldp phu ZrN bang phucng phap phiin xa DC-Magnetron 
• Khoang each tit de den bia Zr la 70 mm 
• Chan khdng co ban 10"̂  Pa. 
• Nung ndng budng chan khdng tai 300 °C, thdi gian 30 phut 
• Luu lupng khi N2 0.9 seem, Ar 13scem 
• Ddng phim xal A 
• Thien apdI-lOOV 
• Thdi gian tao mang: 180 phut cho chieu day ldp mang ed 3 pm. 

Cac thong so tao Idp phii ZrN bing phucng phap phiin xa DC-Magnetron 
• Khoang each tit de den bia Zr la 300 mm 
• Chan khdng co ban 10"' Pa. 
• Nung ndng budng chan khdng tai 300 °C, thdi gian 30 phiit 
• Luu lupng khi N2 50 seem 
• Ddng hd quang 60A 
• Thien apdl-200V 



• Thdi gian tao mang: thdng thudng chieu day cua eac ldp ma ZrN dat tit 2-
Spm/h. 

I.V.Ket qua tieu bieu 

Hinh 9: Khi tai guong tir phan xa vimg budc sdng hdng ngoai phii ldp ma ZrN 
bang phim xa DC - magnetron 

Hinh 10: Mdt sd san pham dugc ma ldp phli ZrN trang tri tren thiet bj PVD tai 
Trung tam Quang dien tir-Vien tfng dung cdng nghe 



Hinh 11: Ma ldp phii ZrN tren dung cu cat 

V. Lgi ich Idnh te - xa hoi 

• Lam chii dugc cdng nghe PVD va tien tdi cd the san xuat cac thiet bi ma 
PVD cho cac yeu cau cua khach hang trong nude. 

• Ma ldp phii ZrN gdp phan nang cao gia ttj gia tang cua cac san pham kim 
khi ciia cac cdng che tao kim khi trong nude. 

• Ma ldp phu ZrN tren dung cu cat de nang cao tinh nang va tudi bin ciia 
dung cu. 

• Phuc vu cac yeu cau dac biet cila qudc phdng. 
• Cdng nghe PVD than thien vdi mdi trudng, khdng thai cac chit va khi ddc 

hai. 
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