Co ky thudt & Ky thudt co khi dong luc
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Tém tit: Trong khuén diic dp e hop kim nhom, cdc chi tiét chot tao 16 cho sdn
phdm ¢6 toc dé hong nhanh gap 10 lan khuén. Tac dong cia vin toc dong chay Ién,
nhiét do kim logi long va dp lyc diic cao la cac nguyén nhan chinh gdy pha huy bé
mdt chot nhw x6i mon, dinh bam nhom. Cdc tac dong ndy lam giam chat lrong vat
diic va tang chi phi san xudt diic. Lop phii cimg trén co sé nitrit ¢é tac dung bdo vé
bé mat thép khuon chéng lai x6i mon, dinh bam nhém va han ché méi nhiét. Bai bdo
trinh bay cong nghé ché tao I6p phii TiN lén nén khudn tir thép SKD61 bang phwong
phdp ho quang catot. Két qua dat dwoc 16p phLi TiN ¢6 chiéu day 1,52 um, hop thirc
xdp xi 1:1; s0 lwong hat macro kich thuoc rat 1om (9+15 um) trén bé mat it. Khi sir
dung chi tiét khuon diic dp luc co phu TiN dé dic chi tzet mdy tuw hop kim nhom
trong sdan xudt, sé6 heong chi tiét dic dat yéu cdu tang gdp 2 lan so véi khuén sie
dung 161/ chot khuén khéng phii TiN. Lép phii TiN ché tao dwoc c6 do cimg cao, hé
s0 ma sat nho, giam dinh bam nhoém va c6 kha nang lam viéc o 700°C trong diéu
kién san xudt.

Tir khoa: Hb quang catot, Khudn duc ap luc, TiN, SKD61.
1. GIOI THIEU

Khudn duc ap luc cao hop kim nhém dugce st dung dé dic loat 16n céc chi tiét voi hinh
dang phirc tap c6 do bén va do chinh xdc va chét luong bé mit cao. Khudn lam viée lién
tuc trong diéu kién khic nghiét véi tudi tho tir 100.000 dén 300.000 chu ky. Kim loai 1ong
dugc phun vao khuon & nhiét @6 trong khoang 670 + 710 C véi van toe 30 = 100 m/s, ap
luc phun 50 + 80 MPa [1].

Tudi tho khuén giam do céc tic dong cua didu kién duc véi cac nguyén nhan lam hong
bé mat khudn & cac dang: nit do méi co, nhiét; x6i mon do dong chay; an mon va han
dinh ctia nhom 1ong; bién dang, nit vd; tinh chat co hoc suy giam [2].

Thyc té san xut tai nha may Z117- B Qudc phong cho thdy: khuon diic 4p luc hop
kim nhém thuong xay ra héng & cac chi tiét chdt tao 16 cho vat duc. Khi lam viée, chot
chiu tac dong ctia dong kim loai truc tiép, van tbc dong chay 16n, kha nang truyén nhiét
ctia chdt kém. Chét bi dinh bam nhém, x6i mon bé mit 1am giam chét lugng vat dac. Qua
trinh thay chdt phai dimg san xuat dan dén giam ning suat lao dong va ting chi phi san
suét duc.

Ché tao 16p phu TiN trén khuon bang phuong phap h6 quang chan khong c6 cac tinh
chat co, 1y, hoa vuot trdi do c6 hé sd ma sat thap, do cing cao, dd bén bam cao lam ting
kha ning chdng mai mon [4-9].

Cac nghién ctru ung dung 16p phu nang cao tudi tho khudn déu tip trung vao thi
nghiém ddi voi chi tiét chdt trong khuén [5,10-12]. Tuy nhién, cac nghién ciru nay moi
dimg lai ¢ danh gia m6 phong trong phong thi nghiém mot sO diéu kién lam viéc don 1¢
ctia khuon, chua mé ta hét duoc cac diéu kién thuc té xay ra trong khuon.

Bai béo trinh bay nghién ctru ché tao 16p phu TiN bang phuong phap ho quang chan
khong trén nén thép SKD61, tng dung vao thyc té san xuat trong khuon dac ap lyc hop
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kim nhom. Két qua khao sat anh huong cia mot s6 yéu t6 cong nghé chu yéu (néng do khi
nito va nang luong hd quang) 1én hop thire, hinh thai bé mat va chiéu day 16p phu cho thdy
kha ning lam viéc cta chi tiét khudn c6 phu tt hon khong pha TiN.

2. THi NGHIEM

2.1. Ché tao miu thi nghiém

Lép phu TiN duoc léng dong trén nén thép SKD61 theo tiéu chuan JIS. Mau thi
nghiém dé danh gia tinh chat 16p phi ung dung trong san xuat gom hai loai mau: 1. Mau
dung d¢ danh gia tinh chat cua 16p phu hinh la, kich thuéce ¢16, H = 6 mm; 2. Chi ti€t thu
nghiém trong thyc t€ san xuat hinh 11?, phan lam viéc quan trong dugc danh dau L, c6 kich
thuée L = 13 mm. Quy trinh xt ly bé mat trudc khi phi: sau khi gia cong dat kich thudc,
chi tiét dwoc nhiét luyén, tham nito voi chidu sau 16p thdm 0,1 + 0,2 mm, do ctng dat 58
HRC, mai danh bong dat Ra = 0,08 + 0,16 um.
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Hinh 1. Mau thép SKD61 thi nghiém: a) Mau do tinh chat 16p phii;
b) Chi tiét thir nghiém san xudt.
2.2. Ling dong 16p phii

L6p phu TiN duoc ché tao béng phuong phap PVD hé quang chin khong st dung thiét
bi DREVAR 400-VTD (Vién Ung dung cong nghé). Buéng chan khong hinh try hinh 2 c6
kich thudc ¢ = 400 mm, L = 400 mm, d6 chén khong dat 6x10” mbar. Trong budng chin
khong duge ldp 3 dau hd quang cach déu nhau véi goc 120°, mot bia hinh tron kich thudc
70 mm lam tr titan (99,99%) duogc dat ¢ chinh gitra.

Mau sau khi lz‘np sach duoc ga dat vao buéng ché‘n khQng nh1£ trén hinh 2b. Chi tiét
quay cung ga véi toc d6 12 vong/phut; khoang cach gan nhat tr mau dén tdm bia: H = 70
mm, L =70 mm.

Trude khi thuc hién léngNdQng, chi tiét ’duqc lam sach béng ion Ar’, ’V(')’i hru,luqng khi
Ar =50 scem, nguodn catot rong chay ¢ ché do I= 120 A, U =15 V. Theé bias de& U, = 200
V, ap suét budng P, = 1,0x10” mbar, nhiét d6 dé T,= 200 °C, thoi gian lam sach 20 phut.

Mot 16p 16t béng titan ¢ chiu day khoang 150 nm duogc ling dong trén nén thép trude
khi phu TiN. Khi lang dong Ti, duy tri luu luong khi Ar = 10 sccm, N, = 0 scem, thoi gian
1a 1 phat. Sau khi ling dong 16p Ti, diéu chinh luu lwong khi nito vao budng ting tir 0 +
250 scem tién hanh tao 16p phu TiN. Lop titan mong nay giap cho 16p phu TiN dinh bam
tot véi nén SKD61 [5].

Trong qua trinh ling dong TiN duy tri 4p suat budng chan P, = 2,5x107 mbar. Luu
luong khi pitor va argon N, = 2‘50 scem, Ar = 10 sccm, r}hiét do dé Ty = 200 °C, t@c do
quay chi tiét 12 vong/phut. Nguon h6 quang lam viéc ¢ ché @6 I =70 A, U =20V, thé bias
dé U, = 100 V dugc gitr 6 dinh. Thoi gian lang dong TiN la 10 phat. Ché d cong nghé
ché tao 16p phu "[iN duogc thr nghiém, lya chon thong so6 toi wu khi lang dong trén dung cu
cat [20] va chi tiét khuon duc ap lyc hop kim kém [9].
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Hinh 2. Thiét bi chdn khéng DREVAR 400-VTD: a) Thiét bi ché tao 16p phii;
b) So do thiét bi va ga mau.

2.3. Thiét bi do va danh gia cac thong s6 ciia 16p phit

Do trén mau thi nghiém: sir dung thiét bi JEOL-JSM-7600F danh gia hinh thai hoc bé
mat 16p pha TiN théng qua anh hién vi dién t& quét SEM (Scanning Electron
Microscopy); Pong thoi, x4c dinh dugc sb luo’ng va kich thudc hat macro trén bé mit 16p phit
théng qua anh SEM véi dién tich 380x280 wm” hinh 5. Thanh phan hoa hoc 16p phu TiN duoc
xdc dinh qua phd tan xa ning luong tia X (EDS - Energy Dispersive X-ray Spectroscopy) voi
ngudn phat xa 10 kV hinh 4. Chiéu day 16p phii duoc xac dinh qua anh mit cit ngang 16p
pht hinh 6¢.
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Hinh 3. So' do chot thir nghiém trén khudn diic ép hec: a) Chot lap trén khuén diic dp luc;
b) Vi tri dong kim loai tac dong lén chot; c) Toa do chot trong qua trinh lam viéc.

Thir nghiém chdt ¢6 phu trong san xuét thue té: danh gia tudi tho chét co phu va khong
phu TiN trong san xuét va danh gia chét luong bé mit san phém duoc tao thanh. Céc chdt
dugc lip trong khuén dic chi tiét vong 6m theo so dd trén hinh 3a, chdt c6 pha TiN tai vi
tri cOt B, chdt khong phu tai vi tri c6t A, D, C hinh 3b, c.

Xac dinh dong chay kim loai long tac dong dén cac vi tri trén chdt trong qué trinh 1am
viéc tr hé toa do (0,x,y,z): tai géc toa d6 O (0,0,0) 1a vi tri kim loai long dugc dua vao
khuon, tryc y 1a huong dong kim loai vao khuodn, tryc x la huéng dong kim loai vao long
khuén tac dong 1én chét, truc z 1a chiéu cao chét trong khudn voéi toa z, tai mat dau cia
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chdt hinh 3c, kich thudce 1am viéc cta chét trong khuoén la z=L = 13 mm hinh 1b. Vi tri
tac dong cia dong kim loai tic ddng 1én chot dugc xac dinh theo truc x voi cac goc tac
dong khac nhau hinh 3c.

Xac dinh céc vi tri hong trén cl}(")t c6 phu va khong phu TiN sau thir nghiém. Do kich
thude cac vi tri xdy ra mon trén chét sir dung kinh hién vi van nang YUM21 (d6 phén giai
0,001 mm). Quan sat vi tri hong trén kinh hién vi quang hoc Olympus - BX51M-BX51RF-
Japan (d0 phan giai 0,01 mm).

3. KET QUA VA THAO LUAN
3.1. Panh gia hgp thire 16p phi

Hop thire cua 16p phu quyét dinh dén pha va ciu trac pha cling nhu co tinh 16p phu
duogc tao thanh. SO luong hat titan va nito dén va két hop trén bé mat dé phai can bang dé
dat dugc hop thire voi ty 1€ Ti;N;. Qua trinh nay bi anh huong boi cac thong s6 cong nghé
nhu: nang luong nguon ho quang, luu luong khi nito dua vao, the bias de.

Két qua do ph’é) tan xa nang lugng EDS cua 16p phu TiN va do hat macro trén bé mit
hinh 4b,c, cho thay ty 1¢ thanh phan Ti va N tuong ung 50,2:49,8 va 52,4:47,6. Nhu vy,
kha nang ket hop cuia titan va nito trong qua trinh ling dong la tot, hop thire 16p phu TiN
dat duoc gan 1:1, v6i luu lwong khi N, = 250 scem. Diéu nay cho thy cac thong so cong

nghé lya chon de ling dong 16p phui TiN trén nén thép SKD61 1a phu hop dé tao ra hop
thﬁ'C Ti]Nl.

Hinh 4. Pho tan xa nang lwong EDS bé mdt I6p phii TiN:
a) Vi tri do pho tan xg nang lwong;
b) Pho tan xa nang lwong trén bé mat I6p phu;
¢) Pho tan xa nang luong trén bé mat hat macro.
3.2. Hinh thai hoc bé mit 16p pha TiN

Khi ché tao 16p phu bing phuong phép hd quang catot vOi diém catot ludn tao ra cac
giyot kim loai macro dong trén~bé rp.';it dé. Theo [13] h~e,1t Ya‘l ho macro c6 thé l'f‘l nguon cua
vet nit trén bé mat 16p phu, dan dén hinh thanh cac 16 x6p lam giam tinh chong an mon,
do d6 giam wu thé cia 16p phu khi Gtng dung trong thyc t€. Anh SEM chup bé mat 16p
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pht TiN dugc nghién ctru ché tao hinh 5a, cho théy ¢ su tOn tai ciia ca hd va hat macro
vé6i kich thude khac nhau tir < 3 um dén 12 um, tuy nhién, sé luong hat c6 kich thudc
nho < 3 pm chiém s6 lugng 16n; hat kich thudc 16n rét it. Hat va hd macro nay lam giam
sy dong déu ciia bé mit ciing nhu cdu triic, thanh phan hoa hoc va lam ting d6 nhap nho
bé mit 16p phu.
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b)
Hinh 5. Anh SEM bé mdt I6p phii TiN: a) Anh bé mdt I6p phii;
b) Anh mat cat ngang 16p phii.

3.3. S6 lwgng va kich thwéc hat macro
Theo [14] sb luwgng hat macro phu thudc vao vét li€u lam bia (catot) va luu luong khi
nito dua vao. Nhom nghién ctru xac dinh s6 luoc va kich thude hat macro trén bé mat 16p
phii CrN théng qua anh SEM véi dién tich 440x330 pm’. Tong sd lugng hat macro 1a
3410, trong d6, cac hat c6 kich thuéc tr 0 + 1, 1 + 3, 3 =+ 8 um twong tng 1a 2012, 1185 va
213. Tir bang 1 cho thiy sb luong va kich thude hat macro c6 su khac biét so voi [14] khi
cung sir dung phuong phap hd quang catot dé ling dong 16p phu. Nguyén nhan 13 do c6 sy
khac biét vé loai 16p phu, Iuu lwong khi dua vao ciing nhu dién tich quan sat. Tuy nhién,
v6i 16p pha TiN ché tao duoc, quan sat thiy c6 it hat macro véi kich thude 16n nhung xuét
hién ca hat macro c6 kich thudc rat 16n (9+12 pm) hinh 5b. Tinh chéng mai mon cua 16p
phu bi anh hudng béi kich thude va s lugng hat macro do lién két hat macro véi 16p phu
yéu, d6 bén 16p phu giam [13].
Bing 1. S6 lwong hat macro trén bé mdt 16p phii TiN.

Kich thuéc (um)

Téng
0+3 3+6 69 9+12 12+15

S6 luong 352 5 1 1 2 361

3.4. Chiéu day 16p phi

Hinh 5b 1a d4nh SEM ctia mt cét ngang chi tiét mu, chiéu day 16p phi do duoc 1a 1,52
pm voi thiét bi va ché d6 cong nghé h6 quang chén khong sur dung 3 bia nhu trinh bay ¢
trén, téc do ling dong 1a 0,152 pm/phat. Trong trudng hop mau ding yén [13,14] toc do
hinh thanh 16p phu 1a 0,2 pm/phat, cao hon so voi chi tiét quay. Anh SEM bé mat 16p phu
CrN khi mau dimg yén cho thdy kich thudc va su phan bd cac hat macro trén bé mit dong
d€u hon so véi mau quay.
3.5. Co tinh 16p phu
3.5.1. B¢ citng
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Do cing 16p phu TiN tir 24 + 28 GPa ¢ nhiét 46 500 °C theo [6]. P cting té vi 16p phu
TiN 16n nhit do duoc 1a 2927 HV 01 [18]. Nghién ctru cua nhém tac gia [19] ché tao 16p
phit TiN trén nén thép SKH57 bang phuong phap phiin xa magnetron cho thay: do cung
16p phu giam tir 75 + 35 GPa khi nhiét d¢ dé tang tir 330 + 470 °C trong qua trinh ling
dong. D6 cing 16p phu TiN giam khi nhié¢t d¢ 1am viéc tang, twong tu khi tang nhiét do
nén thép khi lang dong.

3.5.2. Mon ciia lop phu

Két qua khao sat mon cua nhom tac gia [15] khi phun hat SiC trén mau phing bang vat
lidu thép 4140 c6 phii cac 16p CrN, TiAIN theo cac goc 30°, 45°, 60° va 90° trong thoi gian
10 phat cho thay: khdi lugng vat liéu mau mat di giam tir 0,0572 + 0,0267 g khi ting gbc
tac dong tir 30° + 90° ddi véi 16p phu TiAIN.

Thir nghiém mai mon bang phwong phép ch’ét ty trén dia quay (pin-on-disc) dbi voi 16p
phu TiN [18] sau 7500 vong quay cua dia c6 két qua: thé tich vat liéu mat di tang tr 0,052
+ 0,706 mm® khi nhiét d6 tang tir 20 + 500 °C.

Nhoém tac gia [19] thtr nghiém phun céac hat 6xit nhém c6 kich thudc 1,2 pm véi van
téc 100 m/s & goc tac dong 90° 1én bé mit 16p phu TiN di chi ra: téc do mon cua 16p phu
TiN giam tir 0,25 + 0,16 pm/phut khi ting nhiét d6 nén trong qua trinh ché tao 16p phu tir
330 + 470 °C.

Céc nghién ctru cho thay kha niang chéng mon cua 16p phii TiN phu thudc vao nhiéu
yeu t0: nhié¢t d cheé tao, nhiét d6 l1am viéc va goc tac dong cac hat ran lén bé mat 16p phu.
3.5.3. Hé s6 ma st

Theo nghién ctru cuia nhom tac gia [4] dua ra hé s6 ma sat cta 16p phu TiN 1a 0,42 khi
thtr nghiém bang phuong phéap rach trén bé mat 16p phi. Hé s6 ma sat cia 16p phu TiN
tang tir 0,5 1én 0,6 khi nhiét d¢ thir nghiém tuong tmg 14 20 °C tang 1én 500 °C [18].

Thir nghiém cim cac chét H13, HI3 + nitrit va H13 + pha TiN vao nhom long, khi
nhom dong dac tién hanh rat cac chot khoi khoi nhom dé xac dinh Iy rat chot [12]. Nhom
nghién ctu chi ra chot c6 phu TiN c6 luc rat chot nhé nhat 55 MPa va dinh bam nhom it
nhat, d6i voi chot H13 + nitrit va H13 lyc rat chot twong g 1a 78 va 195 MPa.

Céc nghién ctru cho thiy hé sb ma sat cta 16p phu TiN nho, giam dinh bam nhom,
gidm lyc rat chot. Tuy nhién, hé s6 ma sat khong 1a dai lugng xac dinh tinh mon hodc dinh
bam cua 16p phu [4].

3.6. Thir nghiém san xuit

Céc chi tiét chdt c6 phi va khong phi TiN duge 1dp vao cing mot bo khudn dic nhom
trén may duc ap lyc ZDC250T dung dé cheé tao chi tiet HOLDER M/C (vong 6m) tai Nha
may co khi 17 - B Quoc phong hinh 3c. By thong s6 chinh trong khi san xuat: nhiét do
nhém 680 + 720 °C; Ap luc ban 135 = 250 kG/cm?; Ap suét khi nén 5,5 + 7 kG/cm?; Ap
sudt nudc lam mat 1 + 2 kG/ecm®.

San pham dugc cong nhan 1a dat yéu cau ky thuat 1a san pham c6 kich thudc 16 dat
$6,67; chidu dai lam viéc voi kich thude L= 13 mm, duong kinh 15 phai nam trong gidi
han dung sai kich thuéc cho phép.

Khi san pham xuat hién 161 vé& bé mit va kich thudc ma qua trinh sira khuon (danh bong
lai) khong khac phuc duoc thi chot thir nghiém dugc xac dinh 1a hdng. So sanh s6 lugng
san pham duc duge dat yéu cau khi su dung khudn voi chot co phu va khong phu TiN duge
the hién trong bang 2.
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Bing 2. S6 lwong san pham dat yéu cau ky thudt
trong qua trinh thi nghiém chot cé phu va khong phu.

Loai cht S6 san pham (chiéc)
Phu TiN 40.000 + 45.000
Khoéng phu TiN 20.000 + 25.000

Thua nghlem trong san xuat cong nghlep [11] v6i chdt c¢6 phu TiN bang phuong phap
PACVD, s6 lugng san pham dat duoc d6i véi chdt khong pha va co pha 1a 7.000 = 12.500
va 16.000 + 46.000.

a) c)
Déng kim loai  Déng kim loai tac 0° 45 90°
vao khudn dong 1én chot
A A
EZzZzizzzzza g
Vit Tiét dién E
b) trén chot rinh dan s d)
Dong ki &
ong kim
loai vao a:\ 3
khuén A __| Tiét dién dong
YT_, chay bi thu hep 00 450 900

Hinh 6. Dong kim loai tac dong lén chot trong qud trinh lam viéc: a) Dong kim logi vao
khuon; b) Tiet dién dong chay bi thu hep; c) Vi tri mon trén chot khong phu (chot C1);
d) Vi tri mon trén chot coé phu (chot Bl).

Trén hinh 6 1a so d6 dong kim loai tac dong vao chdt trong qua trinh lam viée. Véi
cong nghé san xuat 6n dinh vi tri mon trén chdt c6 phu va khong phii do dong kim loai tac
dong 1a gidng nhau. Tuy nhién, mon xay ra manh trén chdt khong phu, dic diém vét mon
khac nhau vé kich thudc va chidu sau. Trén chdt c6 phu 1a cac ving 16p phit bao vé da bi
bong v6i muc d§ khac nhau. Vét mon bt dau xuét hién theo chiéu cao z trén chét, tir (z=
11 mm) dén (z = 9 mm). Trén hinh 6 ciing thiy chdt bi mon manh tai vi tri dong kim loai
huéng 18n, tir vi tri goc 9° véi chét khong phi va -9° dbi voi chdt co phu TiN.

3.6.1. Mon trén chot khéng phii TiN

Trén hinh 3b va hinh 6¢ khéo sat vi tri dong kim loai tac dong truc tiép 1én chét theo
goc tic dong: & goc 90°, ving mon rong, chiéu sdu mon nho; vi tri dong tiép tuyén
(0+45°), dong kim loai bi thu hep hinh 6b.c, vét mon nho, chidu sdu vét mon 1én. Tuy
nhién, tai vi tri goc 180° trén chdt khong xay ra mon. Diéu nay co thé thiy dong kim loai
¢6 ap lyc va van toc 16n 1a dong vao chét va hudng 1én trén theo truc y. Chiéu sau vét mon
16n nhat do duoc 14 0,07 mm, trén chdt C1, tai vi tri goc 9° nhur trén hinh 6b va hinh 7.
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Hinh 7. Chiéu sdu vét mon trén chot khong phu.

So sanh v6i két qua cua [15], khao sat mon khi phun hat SiC trén mau phing bang vét
liéu thép 4140 ¢ phu cac 16p CrN, TiAIN theo cac goc 30°, 45°, 60° va 90°. Két qua thir
nghiém doi vdi chot khong phu trong khuén duc vong 6m cho thay: hinh dang vét mon
thay doi tir dang 6 van t6i tron khi goc phun thay doi tr 30 dén 90°; Dién tich vét mon va
thé tich vét li¢u nén bi mon gidm tuong ing.

Bing 3. Mon trén chot ¢ cac vi tri khdc nhau trong khuén.

... | Khoang cich Kich thudc vét mon Chiéu sdu | Chuvi | Dién tich
Vi tri N £ \ \
chét tur vi tri phun Truc z Trucy vét mon mon mor;
(mm) (mm) (mm) (mm) (mm) | (mm’)
Cl 81,5 1,59 2,5 0,070 7,66 3,10
C2 133,5 1,77 1,8 0,057 6,32 2,99
C3 185,5 5,45 1,90

Circumference: 7.66 mm |

. ; | Circumference: 5.45 mm
M“Area. 3.1 mm

Circumference: 6.32 mm
il Area: 2.99 mm?

a) b) S

Hinh 8. Vét mon chét & cdc vi tri khdc nhau trén khudn:
a) Chot Cl; b) Chét C2; ¢) Chét C3.

Panh gia hong cua chét thir nghiém trén khuon vong 6m quan sat dugc: hinh déng vét
mon thay dbi theo tiét dién va goc tac dong cia dong chay kim loai. Vi tri chdt trong
khuon khac nhau thi chidu sdu mon khac nhau. Tir bang 3 va hinh 8 cho thiy: khoang cach
gan vi tri phun thi van tdc va ap luc dong chay 16n; dién tich, chiéu sdu 16n nhat do dugc 1a
3,10 mm? va 0,070 mm. Tai vi tri xa vi tri phun thi van tde va ap luc dong chay giam, kich
thudc va chiéu sdu vét mon giam.

Nhan xét:

Bé mit khudn dac bi mon trong qua trinh 1am viéc nguyén nhan Ia do sy hoa tan va mat
vat liéu khuon vao kim loai 1éng [16]. Qua trinh han dinh kim loai dtc trén bé mit khuon
khong phu theo co ché hoa 1y [17]. Trong qua trinh lam viéc nhém bam dinh trén bé mat
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chét, cac 16p mong hinh thanh lién kim véi vat liéu nén. Lop dinh bam anh huong xau dén
d6 bong bé mat vat dac hodc gay xuoc bé mat.

L6p dinh bam phat trién dén chidu day nhat dinh dudi tac dong ctia dong chay trong
khudn bong ra khoi bé mit khuon kéo theo mot 16p kim loai nén. Qua nhiéu chu ky duc,
qué trinh mat vat liéu trén bé mit chdt giy hut kich thude 16 din dén vat duc khong dat
yéu ciu ky thuat.

Két qua nhan duoc so sanh voi két qua cua [15] cho thdy vét mon dai & vi tri tic dong
ctia dong kim loai phun vao bé mit khuén c6 goc nho hon 45°, tai vi tri tiét dién dong chay
bi thu hep. Bé mit chdt trong thir nghiém chiu tac dong cta dong chdy kim loai nhom it
gy mon tai vi tri kim loai phun tryc tiép. Mon trén bé mat chdt khong co 16p phu do tac
dong tong hop cua dong chay, dinh bam kim loai nhém long tao lién kim véi nén va 16p
lién kim bong ra khoi bé mat khuon.

3.6.2. Mon trén chot c6 phii TiN

Khi ¢6 16p phu TiN, kim loai nhdm néng chay trén bé mat 16p phu, thay vi chay tryc
tiép trén bé mat khudn bang thép SKD61. Co ché pha huy 16p phu trén bé mat khuén 1a do
qué trinh hinh thanh, phat trién va tao cac diém v& cuc bo trén bé mit 16p phu. Cac nguyén
nhan anh hudéng nhu qua trinh tao 16p phu, tdc dong co hoc, hod hoc cua kim loai 1éng,
chu ky nhiét ctia khuén trong qua trinh duc chi tiét [5]. Mon trén chét c6 phu bi anh huong
boi kha nang lam viée, bao vé cua 16p phu, kha nang dinh bam cua 16p phti véi nén.

Panh gid mon trén chét co phu TiN dugc quan sat sau thir nghiém san xuat trén khuén
vong 6m. Lép phu TiN bong manh va chu yeu & goc tac dong truc tiép 90° hinh 6d. Ving
bong rong cd thé quan sat thdy cic nhap nho bé mit chdt do qua trinh gia cong danh bong
chét trude khi phu. Cac goc tac dong nho ving bong nho6 hon va khong Xudt hién vét mon
sau nhu chdt khong phu. Ciing twong tu nhu cac chdt khong phu, kich thude vét mon giam
khi vi tri chdt xa vi tri phun kim loai vao khudn. Biéu niy c6 thé thay 16p pha chdng dinh
bam nhom long tot, ddng thoi giam ma sat gitra 16p phu va kim loai vat duc gitp qua trinh
rt chdt khoi vat dac dé dang.

Ngoai sy bong troc do tac dong truc tiép cua dong kim loai, 16p pht con bi hong trong
qua trinh lam vi€c do ing suét trong Xuat hién khi nung néng va lam nguéi khuén gay ra
cac vét nut té vi, cac vét nut nay phat trién va kim loai diic dién day vét niit. Khi ting sd
lan phun khuén, kim loai duc tiép xtic voi kim loai nén hinh thanh lién kim. Két hop voi
(g suét sau mot sb qua trinh 1am viéc 16p phu mét kha nang dinh bam va bong ra khoi bé
mat khuon, duoc nhic dén trong [5]. Diéu nay phu hop voi két qua quan sat trén chét duoc
phu TiN st dung trong thir nghiém san xuét tai nha may Z117 - Bo Qudc phong.

Cac nghién ctru v€ vi tri mon, quy ludt mon, anh huong cua dong chay 1a co s¢ xac
dinh dong chay trong khuon, hudng tac dong, vi tri chiu tic dong lon nhét, tir d6 g dung
16p phu TiN trén cac chi tiét c6 xu hudng xay ra hong 16n nhat nham ning cao tudi tho va
nang sut ciing nhu chit lugng vt duc.

4. KET LUAN

L6p phit TiN trén chi tiét khuon dic ap luc hop kim nhom ché tao bang phuong phap
hd quang chan khong trén thiét bi DREVAR 400-VTD dat dwoc: hop thic cia 16p phu
TiN xép xi 1:1 dong déu trén toan bd bé mit, chiéu day 16p phu 1,52 um. Sé luong hat
macro c6 kich thudc 16n trén bé mit it nhung nhung van con hat macro kich thude rat 1on
(9+12 pm). Véi chi tiét khudn c6 phir TiN, sb lugng chi tiét dac dugc dat yéu cau ky thuat
tang gap 2 lan so v&i chi tiét khuon khong phii TiN. Chot khang phit TiN bi x6i mon manh
6 vi tri dong kim loai bi thu hep, goc tac dong nho hon 45°. Chét c6 phu TiN bj bong manh
¢ vi tri dong kim loai tdc dong truc tiép (90°); 16p phit TiN ¢ kha niang lam viéc ¢ nhiét
d6 700 °C, chdng dinh tét va ma sat véi nhom nho.
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ABSTRACT
DEPOSITED THE TiN HARD COATING BY VACUUM CATHODE ARC, USING
FOR ALUMINUM DIE-CASTING OF HOLDER M/C COMPONENT

In the aluminum alloy die cast mold, the pins for creating holes in the
product have a failure speed 10 times faster than that of the mold. The effects of
high flow velocities, liquid metal temperatures and high molding pressures are
the main causes of surface damage such as erosion, adhesion to aluminum. These
effects reduce the quality of the castings and increase the cost of molding.
Nitrile-based hard coatings protect the steel surface against erosion, aluminum
adhesion and reduce thermal fatigue. This paper presents the technology of
manufacture TiN coating on the SKDG61 steel mold base by vacuum cathode arc
method. Results obtained was the TiN coating with a thickness of 1.52 um,
congruence approximate 1: 1; The number of very large macro particles (9+15
um) on the surface is low. When using TiN coated die castings for casting
machine parts from aluminum alloy for production, the required number of
molded parts is doubled compared to TiN coated cores/latches. TiN coatings
were made of high hardness, low coefficient of friction, reduced adhesion to
aluminum and capable of working at 700°C under production conditions.

Keywords: Cathodic arc, Aluminium die casting, TiN, SKD61.
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