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GIAI PHAP LAM KIN VABOI TRON
TRONG DAP THUY TINH PHOI TAM

ANEW METHOD OF SEALING AND LUBRICATION IN HYDROSTATIC FORMING FOR SHEET METAL

TOMTAT

Trong dap vudt thdng throng va dap thdy tinh (sik dung chét 1ng cao ap dé tao hinh), viéc kéo
phdi vao trong Iong ¢di ludn gap kh khénvi kim loai trén phan vanh bi mét 6n dinh. D& tang kha nang
kéo phdi vao long c6i, hau hét déu sir dung chat héi tron. Chat boi tron ndy ¢d téc dung giam dang ké
ma st gira phoi voi cdi, phoi voi bé mét chan, do d6 kim loai thuén tién kéo vao long cdi hon. Tuy
nhién, chat béi tron 1a gi va boi tron nhu thé nao lai la mot van dé can nghién ctu. Doi voi dap vuct
truyén thdng st dung chay cting, ¢di cttng, chat bdi tron thong thudng la dau thiy luc. Hiéu qué dat
dugc khi sir dung chét boi tron kiéu nay kha t6t, gidm dang k& phé pham. Trong dép thly tinh, chét
1ong cao &p duroc sir dung dé tao hinh phdi tam. Trong trdng hop nay, luc chan phdi ting dang ké so
voi dap vudt thong thudng, do vay khi st dung dau thly luc lam chét bdi tron thi khong dat hiéu qua
nhw mong mudn nita. Mot van dé nita d6 Ia viéc lam kin chét 16ng cao &p trong céc két cu khudn dap
thlly tinh. Bdi vi p suat can dé tao hinh thudng rét cao, nén viéc lam kin ciing la mét trong nhirng yéu
0 quan trong quyét dinh dén kha néng tao hinh clia san pham. Bai béo trinh bay gidi phap bdi tron cho
dép thily tinh phdi tam dé tang hiéu qué tao hinh cho sin pham.

Tir khéa: Phuong phap bdi tron, dau thay lyc, nilon, dap thay tinh, chat 1dng ap suét cao.

ABSTRACT

Inevitably, drawing sheet metal into die cavity is difficult in usual drawing and hydristatic
forming (using high-pressured liquid) because of the instability of material on flange. Therefore,
lubricants are used to improve ability to draw sheet metal. Lubricants contribute to reduce friction
considerably between workpiece and die, workpiece and blank holder surface, making material is
drawn into die cavity more conveniently. However, what lubricants are and how to lubricate are
still problems. Lubricants are generally hydraulic pres oil (liquid) in conventional drawing using
rigid punch and die. The efficiency of this kind of lubricant is good, reducing waste substantially. In
hydrostatic forming, high-pressured liquid is used to form sheet metal. Another problem is the
sealing of high-pressure liquid in hydrostatic dies. Because the pressure required to form is usually
very high, sealing is one of the most important determinants of the product's ability to form. In this
case, blank holder force increases significantly, causing the usage of hydraulic press oil not to be
efficient as expected. In this paper, a new method of lubrication in hydrostatic forming for sheet
metal is presented to enhance shaping effectiveness.

Keywords: Method of lubrication, hydraulic press oil, nilon, hydrostatic foring, high-pressured
liquid.
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1.DAT VAN BE

Dap thly tinh la cong nghé tao hinh con
kha méi tai Viet Nam. Bay la phuvong phap st
dung chét ldng c6 ap suat cao dé tao hinh san
pham theo bién dang cuta cdi [1] (Hinh 1).
Trong nhitng nam gan day, phwvong phap nay
dugc nghién clru va phat trién bdi nhiéu
nhém nghién ctu [2,3,4,5] Mot s6 dd duoc
(*ng dung dé ché tao ra cac chi tiét trén xe 6 t0
nhv tam giac treo, truc & gilta khung xe va
dam ngang (hinh 2) véi chat lvgng rét tot. Co
thé nhan thay wu diém nai tréi clia cong nghé
nay thich hop véi tao hinh cac chi tiét vo
mong phtc tap, thich hgp véi nhiéu loai vat
liéu, chét lvong bé mat tot.

a) So dd nguyén Iy b) So d0 qua trinh dap
Hinh 1. So d0 qua trinh tao hinh thly tinh phdi tam [6]

Hinh 2. Mot s6 chi tiét clia 6 t0 duoc dap bang phuong
phap dap thay tinh

Qua trinh tao hinh thay tinh chi tiét tir phoi
tdm don qua cac giai doan nhu sau:
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- Giai doan dong khuén: Lyc dong khubn dwoc tao ra ti
may ép sé cé tac dung chdng nhan phan vanh phoi va lam
kin tranh ro ri chat 1dng trong qua trinh tao hinh thay tinh
(hinh 1bl).

- Giai doan tao hinh tu do: Sau khi déng khuén chat
I6ng cao ap sé dwgc bom vao long c6i, ap sudt thay tinh sé
tac dung déu lén toan bd bé mat phdi, phéi sé bién dang tu
do trong long c6i dén khi cham day c6i (hinh 1bll).

- Giai doan tao hinh hoan chinh; Chat léng ti€p tuc dugc
tang ap suat, dén mot gia tri 4p sudt nao d6 phdi sé bién
dang déo theo bién dang cta long cdi, gia tri ap suat phai
dud 16n dé phoi cé thé dién day hoan toan theo ban kinh
lwgn ctia c6i (hinh 1blll).

Trén thé gidi, cong nghé dap thdy tinh da va dang duoc
nghién citu va (ng dung rat nhiéu vao san xudt. O Viét
Nam, cung véi s phat trién vé trinh do cla khoa hoc ki
thuét ndi chung, cdng nghé nay cling dwgc nghién ciu
nhiéu trong nhitng ndm gan day. Thuc té, khi nghién ctu
vé cong nghé nay gap rat nhiéu khé khan. Mot trong
nhitng van dé khé khan can ké dén dé chinh la van dé lam
kin chat Idng ap suat cao trong qua trinh dap tao hinh.

2. GIAI PHAP LAM KiN CHAT LONG CAO AP

Véi so d6 nguyén ly hinh 1, chéat 1dng 4p suat cao duoc
cung cap tlr nguon cao ap. Chat I6ng tac déng lén bé mat
ngoai clia phoi, kéo phdi vao sat theo bién dang cla coi, tlr
dé san pham dugc tao hinh. Trong qué trinh tao hinh nhw
vay, viéc ro ri sé xay ra tai bé mat tiép xdc gia chan va
phoi. Ching t6i ti€n hanh 1ap m6 hinh thi nghiém gidng so
do hinh 1 cho chi ti€t coc tru nhw hinh 3.
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Hinh 3. Chi tiét cdc tru st dung trong mo hinh thi nghiém
Duva vao so do hinh 1, xady dung bd khudn thi nghiém
nhu hinh 4.
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Hinh 4. Khudn thinghiém 1
Khudn thi nghiém 1 dwoc thiét ké dua vao so doé nguyén
Iy hinh 1. Vi trf lam kin dwoc dét tai sat miéng c6i dé dam
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bdo chat I6ng khdng bi ro ri khi khuén hoat dong. Hau nhw
trong dap vudt théng thuong va cac cong trinh nghién ctru
vé dap thay tinh trvéc day st dung vi tri lam kin nay.

Vi tri nay can dap trng cac yéu cau sau:

- Lam kin chéat I6ng c6 4p sudt cao

- Cho phép phoi cé thé truot trén bé mat giodng lam

kin dé chay vao trong long coi.

Giodng cao su thuong duoc dung dé lam kin chét long
cao ap trong cac xi lanh, cac thiét bi thly luc. Do do, ching
t6i cling lva chon s dung giodng dé lam vat liéu lam kin
trong tredng hgp nay.

Nhu vay, taich mot phan t6 clia giodng tai vi tri lam kin,
ta c6 so do tac dung lic nhw hinh 5.

F1

Hinh 5. So d0 tac dung luc Ién gioang lam kin trong trudng hop khudn thi
nghiém 1

V@i F, - Lyc chan phéi tac dung I1én giodng.

F, - Phoi treot vao trong long cdi sé sinh ra lyc xodn
F, tac dung |én giodng lam kin. V&i F, = WF, trong do pla
hé s6 ma sat clia gioang.

Nhu vay, voi vi tri dat gioang nhuv truong hgp nay,
giodng phai vira chiu lyc nén, vira chiu lyc xoén, dong thoi
phai dam bao dt kin khit dé chat ldng khéng ro ri.

Thuc nghiém cho thay, cao su la vat liéu chiu nén tot,
tuy nhién néu lyc chan phoi F; qua Ién, khi tdc dong lén
gioang sé lam giodng bi nat. Phdi khi bi kéo vao long c6i, sé
treot trén bé mat giodng, sinh ra luc xoan F, tac dung Ién
gioang. Thuc nghiém cho thay, chinh lyc F, nay sé gay gay
giodng ngay khi phéi bt dau bi kéo vao ldng c6i (hinh 6).

/

Hinh 6. Gioang cao su bi gay trong qua trinh kéo phdi vao long c6i

Nhu vay, vat liéu la cao su khéng ddm bao cho lam kin
cho khuon, vi vay san pham khong thé tao hinh duoc.

Thi nghiém voi giodng bang vat liéu dong thay thé cho
cao su cho két qua tuong tu.

Vi céc thi nghiém thuc nghiém, ching téi thdy rang vi
tri dat giodng lam kin nhw vay chwa hop ly. Vi vay chang toi
dwa ra gidi phap khudn thi nghiém 2 nhw hinh 7.
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Hinh 7. Khudn thi nghiém 2

Khudn thi nghiém & hinh 7 cho thay vi tri khac cla
giodng lam kin. V&i két cdu khudn nhu vay, phdi chi duoc
kep gitra chan va c6i, viéc kéo phoi vao long c6i cling dé
dang hon. Vi tri giodng lam kin dugc bé tri trén hinh 7 c6
tac dung lam kin chéat Iéng cao 4p. Cung véi vi tri dat
giodng trén, lvc chan phéi Q., chi tac dung lén bé mat phai.
Gioang cao su ¢ day chi phat huy tinh nang chiu luc nén khi
chét léng tac dung vao. Thyc nghiém da chirng minh,
phuong an nay téi vu hon phueong an théng dung trén
hinh 4 béi qua trinh tao hinh dé dang va chét lvong san
pham t6t (hinh 8).

Hinh 8. Mot s6 san pham dat yéu cau
Két cau khudn véi vij tri dat giodang lam kin hgp ly duoc
thé hién & hinh 9.

Ranh Lip
giviing

Hinh 9. Cdi thay tinh trong trudng hop thi nghiém 2

Nhu vay, véi két cdu nhu truong hop thi nghiém 2, viéc
tao hinh san pham dé dang hon, kich thuwéc va chat lvgng
san pham dat yéu cau. Vi tri dat giodng nhu vay la hop ly.
3. GIAI PHAP BOI TRON TRONG DAP THUY TINH

Trong dap vudt thdng thuong, viéc boi tron gitta phoi
va bé mat chan, phoi va bé mat cbi la rat can thiét. Muc

dich ctia viéc boi tron la giam ma sat dé phoi cé thé thuan
loi kéo vao long cbi dé tao hinh thanh san pham. Chét boi
tron trong dap vuét théng thurdng 1a dau thay lvc hodc hén
hgp nhii tvong phu hgp voi tieng loai vat liéu.

Trong dap vu6t thdy tinh, chat I6ng cao ap thuong
duoc st dung la dau thay luc. O tredng hop dap thiy tinh
nay, van co sv chuyén déng tuong déi gitta phoi va coi,
phdi va chdn, nén van can phai béi tron dé giam ma séat
trong qué trinh chuyén déng clia phéi. Do vay, viéc lva
chon chét boi tron la gi va béi tron nhu thé nao la mot van
dé can quan tam.

Theo cac tai liéu trudc day [4,5] thdy rang, luc chan
trong dap vudt thdy tinh I&n hon lyc chan trong dap vudt
thong thuong rat nhiéu. Viéc s dung dau béi tron nhu
trong dap vudt thdng thudng sé khdng con hop Iy nira, boi
khi lyc chén lén tac ddng vao phdi, I16p bbi tron s€ bi ép
chay ra ngoai, nén bé mat chan va phoi, bé mat coi va phoi
gan nhu sé cham lén nhau, nhu vay sé la tiép xuc gilra thép
voi thép, hé sd ma sat truot la 0,78 [7]. Thuc nghiém cho
thay, v6i viéc bdi tron bang dau thdy luc, san phdm tao
hinh khéng 6n dinh, tham chi khé tao hinh, bi bién maéng
nhiéu va bi rach (hinh 10).

RACH
Hinh 10. S&n pham bdi tron béng du thily luc
Nhu vay ta thay, béi tron thic té la tach bé mat chan va
phoi, phoi va cdi ra khai nhau, tranh tiép xuc truc ti€p. Do
vay, chung t6i st dung mot I6p mang nhuva polythene phu
tryc ti€p Ién phan vanh xuyén cdia phdi nhu hinh 11.

Vanh
phédi boc
nhwa
polythene

Hinh 11. Vanh phdi dugc boc mang nhyra polythene
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Hé s6 ma sat gilta thép va nhua polythene la 0,2 [7] do
vay ma sat gidm dang ké so véi treong hop trén. Do vay,
phoi dugc kéo vao t6t hon, tao hinh san phdm dé dang
hon. Thic nghiém cho thay, cung cac diéu kién veé luc chan
va &p suét chat 16ng nhy véi mau K16 trén hinh 10, mau
K14 dwgce boc mot I¢p nhya polythene trén vanh phdi, san
pham dugc tao hinh dat yéu cau vé chat lwgng cling nhw
kich thudc thé hién trén hinh 12.

Hinh 12. San pham sir dung mang nhua polythene dé bdi tron

Nhu vay, véi dac diém clha phwong phap dap thdy
tinh, viéc boi tron cling khac so v6i dap vubt thong
thuvong. SO dung mang nhwa polythene lam tang kha
nang tao hinh cla san pham, gilp chéat lugng bé mat
cling nhu sy phan bd chiéu day ctia san pham tot hon so
v@i bdi tron théng thudng.

4. KET LUAN

Dap thay tinh la mot phwong phap dap déc biét, do vay,
cac yéu tdé anh hudng dén qua trinh tao hinh can dugc
nghién ciru cu thé bang thuc nghiém. Trén day nhom tac
gia da trinh bay cac giai phap nhdm nang cao kha nang tao
hinh cling nhu chat lvgng san pham dap, dé la:

- Xac dinh vi tri hop ly dé dat gioang lam kin.

- Xac dinh cu thé loai vat liéu boi tron phu hop voi déc

diém cuia dap thay tinh phoi tam.

Giai phap vé boi tron va lam kin trong céng nghé dap
thay tinh nay co tinh (ng dung thuc té cao, da dwoc kiém
chirng bang cac thi nghiém cu thé.

Céac yéu t6 anh hudng khac trong qua trinh dap thay
tinh cling dwgc nhém tac gia nghién clru va dé cap trong
céc cdng trinh sau.
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