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Gi¢i thiéu chung
« Ung dung pht mang lam tang do cirng cla vat liéu

e Mang mong kim cuong




Gioi thiéu chung

Mang madng la mot hay
nhiéu I&p vat liéu duoc ché tao
sao cho chiéu day nho hon rat
nhiéu so v&i cac chiéu con lai
(chiéu réng va chiéu dai). Khai
niém "mong" trong mang mong
rat da dang, c6 thé chi tlr vai l&p
nguyén tir, dén vai nanomet,
hay hang micromet. Khi chiéu
day ciia mang mong du nhoé so
voi quang duwong tw do trung
binh clia dién tr hoac cac chiéu
dai twong tac thi tinh chat cua
mang moéng hoan toan thay doi
so v@i tinh chat cua véat liéu khoi
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Anh chup cit ngang mang méng da I6p
Si/Si02/Cu/lrMn/CoFeB/MgO/CoFeB/Ta/Cu/Au




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

1. MOn dung cu cat

Mon la hién twong pha huy bé mat va sw tach vat liéu ttr mot hoac ca hai bé mat
trong chuyén dong trwot, 1an hoac va cham tuwong doi véi nhau. Eyre va Davis
dinh nghia mon lién quan dén sy hao hut vé khéi lwgng hodc thé tich, dan dén
su thay doi vt qua gidi han cho phép vé hinh dang clia bé mat. N6i chung mon
Xay ra do sw twong tac ciia cac nhap nhé bé mat.

Dao phay cd
o phay can__ &

-

Bé mat chua gia cong

Chiéw sau cat R
et oo L Hinh 1: Phay mat cong‘Phu’c tap bang
Bé mdt mong mudn dao phay cau




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

1. MOn dung cu cat

~ ap (Chiéu sdu cit 1on nhat)
R e |

SRG40C, SRG30C

SRGS0E, SRG50E

APMT1604PDER-M2  BS®

APMT1604PDER-H2

Hinh 2: C4u tao cla lw®i dao ding dé cét

Hinh 3: Hinh dang - kich thwéc ché tao cla than dao ky hiéu SRM va
manh ghép ky hiéu SRG40C, SRG50C, SRG50E, SRG50E,
APMT1604PDER-M2, APMT1604PDER-H2 cla dao nhiéu manh céit
hang Mitssubishi - Nhat Ban




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Cac dang mon clia dung cu cat:

**» Mon theo mat sau

** Mon theo mat truéc

< Mon déng thoi mat trwdc va mat sau
< Cun ludi cat

* Tréc

< M@ |lwdi cat

< Nt lwdi cat

% Hoéng tram trong




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Phan bd cua bi€n dang vA mdn
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f)xy hod,
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Mon do dinh

Phin b6 clia v& nit va mdn

Nhidt tam gidm site bén

P

Van tac ciit

Hinh 4: Anh hwéng cta van téc cit dén co ché mon

khi cét lién tuc
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Moi vt
Mdndo Tuongtic painé  lieu ,
hatmai  hod Iy mar =,
Mon ‘
do dinh

\__/ Kung nhiét

Ung suft udn

Nhi¢t 1im giam siic bén _

~
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Vén t6c ciit

Hinh 5: Anh hwdng cua van téc cat dén co ché mon
khi cat gian doan




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Cac co ché mon ctia dung cu cat:

< Mon do cao xuoc
*** Mon do dinh

** Mon do hat mai

*+ Mon do khuéch tan
“* Mon do 6xy hoa

*** Mon do nhiét




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

2. Mon culla dung cu phu bay hoi

\/@'@

Lép pha bi Nén bi giam
Giai doan 2~ NUL, gay do cimg

Phoi

Hinh 6: So do thé hién 3 giai doan mon mat trwéc chia dung cu thép gié phua TiN

a) Giai doan 1: Ma sat gitra phoi va I&p phu sinh ra nhiét va truyén vao dung cu.

b) Giai doan 2: Du¢i tac dung clia trng suat phap va tiép cung nhiét dé cao dudi I&p phd,
nén bi bién dang déo lam cho I&p phd bi nit, v& cuc bd sau dé bi cudn di cung v&i dong
phoi lam cho nén bi 16 ra. Ma sat va nhiét doé cta vung nay tié€p tuc tang lén.

c) Giai doan 3: Vung mon mat triwdc xuéat hién. Nén cua Iép pha gan vang mon tié€p tuc bi
gidm d6 cirng lam cho l&p phu ti€p tuc bi n&t, v& va cudn di theo phoi. Vung mon mat
trwdc phat trién rong dan lam gidm kha ndng cat got clia dung cu




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Cac cbng nghé phu hién tai c6 mat trén thi trrong

< Phu Titanium Nitride (TiN): tang dé cirng va nhiét dé oxy hba cao

< Phu Titanium Carbo-Nitride (TiCN): thém carbon dé tang do cirng
va boi tron bé mat cta I&p phu

< Phua Titanium Aluminum Nitride (TiAIN hoac AITiN): D6 bén bé
mat cao hon, nang cao tudi tho ctia dao.

< Pha Chromium Nitride (CrN): c6 tinh chat chéng dinh, chéng lai
hién twong leo dao.

< Phu kim cwong: cho hiéu suét gia cong tét nhat khi gia cong vat
liéu khong chira sat




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Vai tro nang cao tudi bén cta vat liéu cat khi dwoc pht mang

Tudi bén (phiit) v&i KT = 0.1 mm

Sau 35' chura phat hién duge mon
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Hinh 7: (&) Quan hé tudi bén cua dao thép gi6é phi PVD theo van téc cat
(b) Dao phay mat dau dung dé phay thép cacbon toi cai thién




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Hardness Hardness

Coating CoatingFRate  TargetPower (kzg'mm® (kgmmT)

Material (A min) (rlowatts) Coating  Bulk
TiN 4400 10 G0+ 88 2000
TiC 2300 10 3IT0£92 2900
ZaN 4000 g 4510= 144 1500
e 1500 g 43402295 2600
HA S800 10 4690=138 1600
HAC 4200 g 000 =40 2700

{Taken from W. L} Sproul article, Ref. 31.)

Hinh 8: Mot so vat liéu thwong duoc str dung dé tao mang clrng va cac dac tinh
cla chung




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Applicanon Thickness | Substrate | Coating composition
Turning of steel, high curting speed, | 12 um CC-P15 TICN)-ALO,-TIN
(mulling of low strength steel)

Tuming of steel, high feed 12 ym CC-P35 | TaC-ALO,-TIN
Tumung of steel, general, 12 pm CC-P20- | TWC{TyC N)-AL0,]
(milling of Jow strength steel) P-40 | Mulnlayer

Tuming of cast iron 10 ym CC-Kl5 | TiC-ALO,

Turning of high sength steel, 8 um CC-P25 | THiC-TIN

twmung of stamless steel

Turming of high swength steel, 8 m CC-M15 | THCN)-TIN

mumung of stamless steel

Threadmg operanon 3 ym CC-P25 TIN-THC-TiN
Interrupted cutting 3 um CC-P45 TIN-TiC-TIN
Machining graphite, plastics, wood, | 5..10 um | CCor Diamond

alumimem, raw AlO;, cemented SiN,

carbide green compacts

Hinh 9: Mot so vat liéu thwong duoc str dung dé tao mang
clrng va bé day cua mang pha




Ung dung phti mang lam tédng dd ctrng ctia vat liéu

Applications Coating material

Curting performance
Outstanding very good good
High alloyed steels, low alloyed steels, Ti-Al-N Ti-C-N TIN
austenitic steels at medium and hugh
cumng speeds

High alloyed steels, low alloyed steels, Ti-C-N Ti-Al-N TN
and austenutic steels at low cutnng speeds
and for interrupted-cut machining

Alumimum alloys, cast aluminum grey T-AlN —_ —
cast iron, Al-Si-alloys

Copper alloys, brass alloys, bronze, CN
aluminum bronze titamium and
ttanium alloys,

Nickel, Ni-alloys, hard alloys, Ti-Al-N —_— -
super alloys

Hinh 9: Mot so vat liéu thwong duoc str dung dé tao mang
clrng va bé day cua mang pha




Mang mong kim cwong

Nhitng k§ sw hoa hoc da tao ra mang mong kim cuong bang cach
“gieo” nhirng nguyén tl¢r Cacbon vao bé mat cua silicon carbide. Nhirng nguyén
ttr kim cwong thu nhé phat trién dang xen vao khoéi t&r dién cla phan tir tao
thanh nhirng hinh chép v&i nhirng tam giac & cac mat.

Nhirng I&p mang bao vé va nhirng con chip may tinh ma né cé thé van
hanh & nhiét dd rat cao c6 mot vai rng dung htra hen ctia mang méng kim
cuong.

Mang mong kim cuong cé nhiéu htvra hen nhat déi voi vat liéu ban dan.
St* dung sv lang dong hoa hoc, cac nha san xuét chat ban dan coé thé tao ra
nhirng mang moéng kim cuwong tong hop.

Mang moéng kim cwong c6 do clrng rat tét va tinh chiu nhiét cao nén
dwoc (rng dung chd yéu vao ki thuat mai mon, cat, sw phi mang bao vé: dién
thoai, déng ho treo twdng, den oleds, con chip may tinh; dung cu gia dinh: 10 vi
ba, 10 hdp banh, 10 swdi, may say quan ao; kinh hién vi; va sir dung anh sang
phét ra tr mang mong kim cwong.




Cac rng dung tién tién

1. Loai lw®i cdt m&i cho gia cong tién tién tién
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Nhirng loai Iwdi cat méi nay ly twdng cho nhitng (rng dung ngan han, gia cong
nhirng chi tiét nhd hoac khi can thém do bén canh cat. Nhitng (rng dung tiéu biéu la cat
gian doan, gia cong vai bén trong hoac gia cong tinh bén trong.

GC1125 c6 dd bén canh cat cao dé gia cong thép khong ri an toan, dé thoat
phoi va c6 do bén can cho viéc cat gian doan.

GC1515 co lgi cho gia cong thép tir sw két hop doc dao cua I&¢p phd ch6ng mon va canh
cat dam bao bén.

GC1125 va GC1515 la huwdng di thdng vao tinh xac thuwc va co6 thé dé du doan truwdc két
qua gia cdng hon vai cac lwdi cat dam bao van hanh 6n dinh va chét lwong chi tiét gia
céng cao v&i tubi tho lwdi cat dai hon.




Cac rng dung tién tién

2. Cong nghé tao I&p pht tién tién

Khai thac tiém nang s dung cula lade (hoac khi ion hoa), cac cbng
nghé ma&i tao dwoc I¢p pha cao cédp bang kim cwong hodc vat liéu giéng kim
cwong (Diamond-Like-Coating - DLC), ziriconi mononitrua (ZrN) va titan nitrua
(TiN). Cac I&p pht nay c6 thé pht 1én kim loai va cac chat nén khac, tao cho vat
liéu dd6 bén va dd chiu mai mon cao hon. Vat liéu clrng nhat duoc biét la kim
cuong, tao dwoc I¢p phd tuyét hdo cho cong cu mai va dau cong cu cat got.
Cong cu cat got duoc phi kim cwong ciing duwoc st dung trong gia céng cat
got va khac cac véat liéu gach, thuy tinh, v.v...




Két luan

C6 hai rng dung chinh vé tinh chat co cia mang mong

% Cac vat liéu duwoc phd mang ctrng lam cho céng cu can dd cirng cao
hon dung trong viéc khoan cat.

<+ Cac vat liéu (cac thiét bj kim loai) dwoc pha [én dé chong lai qua trinh
oxy héa nham tang tudi tho ctia ching.
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