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(54) KHUON BUC PUN VA PHUONG PHAP BUC BUN NHO DUNG KHUON BUC
NAY

(57) Sang ché dé cap dén khuon duc dun dugc tao két cdu dé duc dun vat liéu dic nham
ché tao san pham duc bao gom phan cong, va phuong phap duc dun nho dung khuon nay.
Khuon duc dun (200) bao gom khuén dudi (400) bao gom cac khudn phu cong thir nhat
(460) va thir hai (470), mdi khudn phy nay déu bao gdm bé mit 1am mat trén (451) ¢6 hinh
dang twong tmg véi hinh dang ctia phan cong dé 1am mat bé mit dudi cua vat liéu dic va
khuon trén (300) bao gdm khuén cong trén (350) bao gdm bé mit 1am mat dudi (351) co
hinh dang twong tmg véi hinh dang ctia phan cong dé lam mat bé mat trén cua vat liéu duc.
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Linh vyce ky thuit dwoc dé cap
Sang ché dé cap dén khuon dic din va phuong phap duc dun st dung khuodn
nay, va cu thé hon 13, dé cép dén khuon dic dun c6 kha néng'ché tao khuon c6 hinh

dang cong va phuong phap dic din nhd dung khubn nay.

Tinh trang k¥ thuit clia sang ché

Puic din 14 phuong phép dic d& ché tao san phdm dc, 1a vét thé lién tuc c6
hinh dang mit cét dbng nhit bing céch lién tuc cAp vit lidu dtc dugc gia nhiét va hoa
16ng vao 1ong khuon dugc tao ra trong khuén dic dun. Dic dun 1a phwong phap chinh
dé dac nhua déo nhiét (vi du, polyetylen, nhua clorit va cac vat liéu twong ty).

‘Khi sir dung phuong phap dic dun, cac san phim dai c6 thé duoc ché tao mot

cach hidu qua, va cdc san pham dic c6 thé dugc ché tao hang loat.

Ban chét k§ thuit ciia sang ché

Sang ché dé xuét khuon dic dun c6 kha niang ché tao san phédm dic c6 hinh
dang cong va phuong phép dic din nh¢ dung khudn nay.

Theo mét phuong an, sang ché @& xuét khuon diac dun duoc tao két cAu d@é duc
dun vat liéu dac dé ché tao san phim dtic bao gdm phan cong, khuoén dac din nay bao
gdm khuon duéi bao gbdm khudn phu cong thir nhét va thi hai ma mdi khuon phy nay
déu bao gdbm bé mit lam maét trén c6 hinh dang twong Ung v6i hinh dang cia phin
cong dé 1am mat bé mit duéi cta vat liéu dac, va khudn trén bao gbm khuén cong trén
bao gébm bé mit [dm mat dudi c6 hinh dang tuong ing v6i hinh dang clia phin cong dé
1am mat bé mit trén cua vit liu dbc, trong d6 khuén cong trén nay che phi khubn
cong phu dudi thi hai, nhung khong che phii khudn cong phu dudi thir nhit.

Theo mot phuong an, mot phin cta bé mat trén cua vat lidu dic tuong Gmg voi
khuén cong phu dudi thir nhét c6 thé dugc dé 10.

Theo mdt phuong 4n, bé mit 1am mat trén va bé mat 1dm mat dudi c6 thé x4c
dinh 16ng khuén cong twong g voi phén cong, san phim dac c6 thé duoc dic dun
théng qua 1ong khudn cong doc theo huéng thir nhét, va khuon cong phy dud6i thi hai

¢6 thé dugc bb tri lidn k& véi khudn cong phu duéi thir nhét theo huéng thir nhat.
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Theo moét phuong an, bé mit 1am mat dudi cé thé c6 dod cong thir nhét, va bé
mit 1am mat trén c6 thé c6 d6 cong thir hai nhé hon d cong thi nhit. Chiéu dai thi
nhét ciia khudn cong phu dudi thir nhit theo huéng thir nhét, chidu dai tht hai cua
khuon cong phu dudi thit hai theo huéng thir nhét, va chiéu dai th& ba ctia khudn cong
trén theo huéng thir nhit c6 thé thoa man biéu thic sau: L1+L2>L3, trong d6 L1 1a
chiu dai thir nhét, L2 13 chidu dai thtt hai, va L3 1a chiéu dai th ba.

Theo mét phuong 4n, chidu dai tir thir nhét dén tht ba c6 thé théa man bicu
thirc sau: L3*R1=(L1+L2)*R2, trong d6 L1 14 chidu dai th&r nhat, L2 1a chidu dai thir
hai, L3 1a chidu dai thi ba, R1 12 d6 cong tht nhét, va R2 13 d6 cong thit hai.

Theo mdt phuong an, 1ong khuén cong c6 thé cong theo huéng thir hai vudng
gbc v6i huéng thir nhét va kéo dai theo huéng thir nhét.

Theo mdt phuong én, san phim dtc c6 thé bao gdm phén phéng, khuon duéi c6
thé bao gbm khuén phéng duéi, khuén trén c6 thé bao gdm khuén phing trén, va cic
khuon phing trén va duéi c6 thé x4c dinh long khubén phing tuong tng véi phén
phéng nay.

Theo mdt phuong &n, khuén phing dudi c6 thé bao gdm khuén phéng phu duéi
thir nhét dwgc bd tri lidn k& v6i khudn cong phu dudi thir nhit theo huéng thir hai va
khudn phing phu dudi thir hai dugc bb tri lién k& véi khudn cong phu dudi thir hai
theo hudng thi hai.

Theo mot phwong 4n, khuén phing trén c6 thé bao gbm khuén phing phu trén
thit nhét duge tao két cdu dé che phit khudn phéng phu duéi thir nhit va khuén phing
phu trén thir hai dugc tao két chu dé che phii khudn phang phy duéi thi hai nay.

Theo mot phuong an, khudn phéng trén va khudn phéng duéi c6 thé c6 cung
chiéu dai theo huéng thir nhét.

Theo mot phuong an, khuén trén va khudn dudi ¢ thé c6 cung nhiét do lam
mat.

Theo mdt phuong an, san phdm duc c6 thé bao gdm it nhét mot trong sb cac
chét liéu thiy tinh va polyme.

Theo mdt phuong 4n, sdng ché @ xuét phuong phap dic dun bao gbm céc
buéc: gia nhiét/hda 16ng vat liéu duc, nap vt liéu dic vao khuén dtc dun bao gém cac

khuén trén va dudi, thuc hién quy trinh lam mat/héa tin thir nhét trén b mat trén tha
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hai cua vat liéu duc trong thoi gian 1am mat thir nhét dé tao ra bé mit trén thir nhét cua
phén cong cta san pham duc, va thyc hién quy trinh 1am mat/héa rén tht hai trén bé
mit dudi th hai ciia vat lidu dic trong thoi gian 1am maét thi hai dé tao ra bé mét duéi
thir nhét cia phin cong cia san phim duc. P cong thit nhét cia bé mit trén thir nhét
16n hon d6 cong thit hai ctia bé mit dudi thir hai, va thoi gian 1am mat thir nhat ngén
hon thoi gian 1am mét tht hai.

Theo mdt phuong 4n, nhiét do 1am mét trong quy trinh 1am maét/héa rin thir
nhét c6 thé bang véi nhiét d6 1am maét trong quy trinh 1am mat/hoa rén th hai.

Theo mdt phuong an, vat liéu dic co thé dugc dic dun theo huéng thu nhét,
viéc thuc hién quy trinh lam mat/héa rin thi nhit c6 thé bao gdm budc cho phép bé
mat 1am mat dudi cia khuodn trén tiép x0ic véi bé mit trén thi hai sao cho bé mit trén
thit hai dugc 1am mat, va viéc thyc hién quy trinh 1am mat/héa rin tht hai c¢6 thé bao
gbm budc cho phép bé mit 1am mét trén ctia khudn dudi tiép xtic voi bé mit dudi thi |
hai sao cho b& mat dui thi hai dwgc 1am mat. Chidu dai bé mat dudi cia bé mit 1am
mét duéi theo chidu dai thir nhét nhé hon chidu dai bé mat trén cia bé mit 1am mat
trén theo huéng thir nhat.

Theo mot phuong an, chidu dai b& mit du6i va chidu dai bé mit trén c6 thé thoa
man biéu thic sau: LL*R1=LU*R2, trong d6, LL la chidu dai bé mat dudi, LU 1a

chidu dai bé mit trén, R1 13 d6 cong thir nhét, va R2 14 dd cong thir hai.

M ta vén tit cic hinh vé

Céc hinh v& kém theo dugc ding dé 1am r& hon nguyén ly cia sing ché, va
duoc két hop va tao thanh mot phén ctia ban md ta ndy. Cac hinh v& minh hoa cic
phuong 4n vi du theo nguyén ly cua sang ché va, cing v6i phin mod ta, ding dé dién
giai cac yéu td chinh theo nguyén ly cla sing ché.

FIG.1 14 hinh phdi canh cua san phém duc theo mdt phuong an theo nguyén ly
cta sang ché;

FIG.2 1a tiét dién cia san phdm déc trén FIG.1;

FIG.3A 13 hinh phdi canh tich rdi ciia khuén dic dun theo phuong an theo
nguyén ly cua sang ché;

FIG.3B 1a mit cit cét theo dudng I-I' trén FIG.3A;

FIG.3C 1a mat cit cét theo dudng II-II' trén FIG.3A;
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FIG.4 13 luu db dé dién giai phuong phap dic dun st dung khudn dic dun theo
mot phuong an theo nguyén ly cua sang ché trén FIG.3;

FIG.5 13 hinh phdi canh cta phuong phép duc din theo mdt phuong 4n theo
nguyén ly cta sang ché;

FIG.6A 12 mit cit cit theo duong III-IIT' trén FIG.5;

FIG.6B la mit cit cit theo dudng IV-IV' trén FIG.5; va

FIG.6C 12 mit cét cit theo duong V-V' trén FIG.5.

M3 ta chi tiét sang ché

Do sang ché c6 thé c6 cac phuong 4n cai bién khac nhau, phwong 4n uu tién
dugc minh hoa trén cac hinh v& va dugc mo ta trong phén md ta chi tiét cua sang ché.
Tuy nhién, diéu ndy khong gi6i han sang ché & cac phuong 4n cu thé va nén hiéu ring
sang ché bao gdm tht ca cac phurong an céi bién, twong duong, va thay thé nim trong y
tudng va pham vi k¥ thuat theo y tudng sang ché.

Céc s6 dan chiéu gidng nhau d& cap dén cac phan tir gidng nhau trong toan bd
ban md ta. Trén cac hinh v&, c4c kich thude va kich ¢ clia mbi két cdu duoc phong to,
luge bd, hodic dugc minh hoa mdt cach so luge nhim thuén tién cho viéc mo ta va lam
15. S& dugc hiéu ring mic di cac thuét ngir thi nhét va tht hai dugc sir dung & day dé
md ta c4c phan tir khic nhau, cac phén tir ndy khong bi giéi han ¢ cac thudt ngit nay.
Céc thuét ngit chi dugc st dung dé phan biét mdt bd phén véi cac bd phan khac con
lai. Vi du, phan tir tht nhat dugc d& cdp 1a phan tir thi nhét theo mt phuong én c6 thé
dugc d& cap 1a phan tir thit hai theo phuong 4n khac. Céc thuat ngit & dang s it c6 thé
bao gbém cac dang s6 nhiéu trir khi dugc dé cap nguoc lai.

Y nghia cta thuét ngir ‘bao gbm’ hoic gbm c6’ xac dinh mot thudc tinh, ving,
con sb cb dinh, budc, quy trinh, phin tir va/hodc bd phan nhung khong loai trir cac
thudc tinh, vung, con sb cb dinh, buéc, quy trinh, phf?m t va/hodc bo phén khac. Trong
ban mod ta, s& duoc hiéu ring khi 16p (hodc mang), ving, hodc thm dugc dé cap 1a &
‘trén’ 16p, vung, hodc tdm khac, n6 c6 thé truc tiép & trén 16p, ving, hodc tAm khac
nay, hodc cling cé thé c6 cac 16p, ving, hodc tAm xen gitta. Nguoc lai, s€ dugc hiéu
rang khi 16p (hodc mang), ving, hodc tAm dugc dé cap 1a & ‘dudi’ 16p, ving, hodc tdm
khac, n6 c6 thé truc tiép & duéi 16p (hoic mang), vung, hodc tAm, khac nay hodc cling

6 thé c6 céac 16p, ving, hodc tam xen gifta.
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Céac phuong an vi du theo y tudng sang ché s& dugc mo ta chi tiét hon dudi day
¢6 dua vao céc hinh v& kém theo.

FIG.1 13 hinh phdi canh ctia san phim duc theo phuong 4n theo y tudng sang
ché, va FIG.2 13 hinh ct ctia san pham duc trén FIG.1.

Theo FIG.1 va FIG.2, san phdm dic 100 bao gdm phin phing 110 va phan
cong 120.

Theo phuwong an theo y twdng sang ché, phin phing 110 c6 hinh gin nhu chit
nhét c6 chidu dai song song v6i huéng thir nhit DR1 va chiéu rong song song véi
huéng thtt hai DR2. Vi dy, huéng thi nhét DR1 v thit hai DR2 c6 thé vudng goc véi
nhau. Theo phuong an khéc theo y tudéng sang ché, phén phing 110 ¢6 thé ¢6 céc hinh
dang khéc nhau ching han hinh tron va hinh vudng. Phén phing 110 c6 thé c6 do day
dinh trudc th. Phin phéng 110 14 phing ma khong cong theo hudng thir nhit DR1 va
thtr hai DR2.

Theo phuong an theo y tudng sang ché, san phdm dac 100 c6 thé 1a cira sd che
duge bb tri cho mit trude ciia thiét bi hién thi (khong dugce thé hién trén hinh ve) dé
hién thi hinh anh. San phim dtic 100 ¢6 thé truyén hinh anh vi gn nhu trong subt.

San phdm déc 100 c6 thé dugc tao ra tir, ching han, nhya polyme trong subt
ching han polycacbonat. Theo phuong 4n khéc theo y tudng sang ché, san phim dtic
100 c6 thé bao gdm thiy tinh.

Theo phuong an theo y tudng sang ché, phan cong 120 ¢6 thé duoc tao ra & ca
hai phia cua phén phing 110. Do cic phén cong 120 1a gidng nhau, chi phan cong bén
phai 120 s& dugc md ta dudi diy, va phin mé ta ddi v6i phan cong bén tréi 120 s&
dugc lugc bd.

Theo phuong 4n theo y tudng sang ché, phin cong 120 kéo dai tir mot dau cia
phén phéng 110 theo huéng thir hai DR2 va c6 hinh chit nhat cong theo hudng thir hai
DR2 doc theo huéng thir nhit DR1. Vi du, phin cong 120 c6 dang 16i 1én. Phan cong
120 khong cong theo huéng thir nhét DR1.

Phan cong 120 c¢6 do day dinh trudc th. Theo d6, do cong thir nhit R1 cta bé
mit trén thir nhét US1 ctia phén cong 120 16n hon dd cong thi hai R2 clia bé mit dudi
thtr nh&t LS1 ciia phin cong 120. Vi du, d day dinh trude th, dd cong thir nhét R1, va
5 cong thir hai R2 c6 thé 14n luot 12 khoang 0,5mm, khoang 3,5mm, va khoang 3mm.
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FIG.3A 13 hinh phéi canh tach roi cta khudn dic dun theo phuong én theo y
tudng sang ché.

Theo FIG.3A, khuén duc din 200 bao gdm khudn trén 300 va khudn dudi 400.

Khuon du6i 400 bao gdm dé duéi 401, khudn phing dudi 410 nho 1én tir dé
duéi 401, va khudn cong dudi 450.

Theo phuong an theo y tudng sang ché, khudn cong duéi 450 bao gbm bé mit
lam maét trén 451 c6 hinh dang twong Ung véi hinh dang cua bé mit dudi thir nhét
(xem ky hiéu din chiéu LS1 trén FIG.2) clia phan cong (xem s6 dan chiéu 120 trén
FIG.2). Cu thé hon 13, b& mit 1am mat trén 451, chéng han, c6 hinh chit nhét cong theo
huéng thir hai DR2 doc theo huéng thi nhit DR1. B& mit 1am mét duéi 351 c6 mat
c4t c6 dang 16i 1én, ching han. Ngoai ra, bé mit 1am mat dudi 351 khong cong theo
huéng thir nhét DR1.

B2 miit lam mét trén 451 c6 thé c6 d cong tht hai R2.

Theo phuong 4n cia sang ché, khudén cong dudi 450 c6 thé duoc chia thanh
khuén cong phu duéi thir nhéat 460 va khudn cong phu dudi tht hai 470. Khudn cong
dudi 450 c6 thé dugc chia doi theo hudng thir nhit DR1 thanh khudn cong phu duéi
thir nhit 460 va tht hai 470.

Khudn cong phu dudi thir nhét 460 c6 thé dugc tao ra twong Umg voi ving lam
mét thit nhat CA1, va khudn cong phu dudi thit hai 470 c6 thé duoc tao ra tuong Umg
v6i viing 1am mét tht hai CA2. Vi du, ving 1am mat thi nhéit CA1 va thit hai CA2 c6
thé 13 cac ving dugc tao ra mét céch lién tuc doc theo hudng thir nh4t DRI.

Chidu dai ctia khudn cong phu duéi thir nhét 460 theo huéng tht nhat DR1 c6
thé duoc dinh nghia 13 chidu dai thir nhét L1, va chiu dai ciia khuon cong phy dudi
thi hai 470 theo huéng thtt nhit DR1 c6 thé dugc dinh nghia 1a chiéu dai thir hai L2.
Ngoai ra, chidu dai cta khudn cong dudi 450 theo hudng thir nh4t DRI c6 thé 1a tong
cuia chidu dai thir nhét va thir hai L1 va L2, va ngoai ra, chidu dai ctia bé mit 13m mat
{rén 451 theo huéng thir nhét DR1 (sau ddy, dugc goi 1a chidu dai bé mit trén) c6 the
14 tdng cua chidu dai thir nhét va thir hai L1 va L2,

Theo phuong 4n theo y tudng sang ché, khudn phing dui 410 ¢6 hinh dang
tuwong Gng v6i hinh dang cia phén phing (xem s& din chiéu 110 trén FIG.2). Cu thé

hon 13, khu6n phéng duéi 410, chéng han, c6 hinh chix nhét c6 chiéu dai song song v&i
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huéng thir nhat DR1 va chiéu rong song song v6i hudng thir hai DR2. Khuén phing
du6i 410 phiing ma khong cong theo huéng tht nhat DR1 va thi hai DR2.

Khuén phéng duéi 410 nhé 1én tir d& duéi 401 c6 dd cao phan nhd 13 PH. Theo
phuong an theo y tudng sang ché, d cao phin nhd PH c6 thé gn nhu bang véi do
cong thir hai R2.

Theo phuong 4n theo y twdng sang ché, khuon phang duéi 410 c6 thé dugc chia
thanh khudn phing phu dudi thir nhit 420 va khuén phéng phy dudi thir hai 430.
Khu6n phéng dudi thit nhét 410 c6 thé duge chia doi theo huéng thir nhét DRI thanh
khuén phing phu duéi thir nhat 420 va tha hai 430.

Khuon phéng phu duéi thi nhét 420 c6 thé dugc tao ra twong (g v4i ving 1am
mét thi nhét CA1 va duge b tri lidn k& véi khudn cong phy duéi thit nhét 460 theo
huéng song song v6i hudng thir hai DR2. Khudn phing phu duéi thi hai 430 c6 thé
dwoc tao ra tuong Gng véi ving lam mét thi hai CA2 va duge b trf lién k& véi khudn
cong phy dudi thit hai 460 theo hudng song song v6i hudéng thir hai DR2.

Khubn trén 300 bao gdm bé mit dé trén 301, khudn phéng trén 310, va khuon
cong trén 350.

Theo phuong an theo y tudng sang ché, khudn cong trén 350 bao gbm bé miit
lam mét duéi 351 c6 hinh dang twong Gng véi hinh dang cua bé mat trén thir nhat USI
cta phin cong (xem s6 din chiéu 120 trén FIG.2). B& mit 1am mat dudi 351 16m vé
phia trén tix b mat dé trén 301, Cy thé hon 13, b& m3t 1am mat du6i 351, ching han, c6
hinh chit nhét cong theo huéng thir hai DR2 doc theo hudng thir nhit DR1. Bé mit
lam mat duéi 351, chﬁng han, c6 mat cit cb dang 161 16n. Ngoai ra, bé mit 1dm mat
duéi 351 khong cong theo huéng thir nhat DR1.

B2 miit 1am mat duéi 351 ¢6 dd cong thit nhat R1.

Theo phuong an theo y tudng sang ché, khudn cong trén 350 dugc tao ra tuong
{mg v6i ving l1am mat tht hai CA2 va khong tao ra dbi v6i ving lam mét tht nhét
CAL1l. Do d6, khudn cong trén 350 c6 thé che phii khuén cong phu dudi thir hai 470 va
6 thé khong che pht khudn cong phu duéi thit nhét 460.

Chidu dai cita khudn cong trén 350 theo huéng thi nhit DR1 6 thé 1a chiéu dai
thir ba L3. Theo phuong an theo y tudng sang ché, chidu dai thir ba L3 ¢ thé gin bang

chidu dai thtr hai L2. Ngodi ra, chidu dai (sau ddy, dugc goi la chidu dai bé mit dudi)
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ciia bd mit 1am mét dudi 351 theo chidu dai thir nhit DRI c6 thé gin bang chiéu dai
thir ba L3.

Theo phuong an theo y tudng sang ché, khudn phing trén 310 c6 hinh dang
twong Gng voi hinh dang cua phan phing (xem s6 din chiéu 110 trén FIG.2). Cu thé
hon 13, khuoén phéng trén 310, chéng han, c6 hinh chit nhit c6 chiéu dai song song v&i
huéng tht nhit DR1 va chiéu réng song song véi huéng thit hai DR2. Khuén phing
trén 310 phing ma khong cong theo hudng thir nh4t DR1 va thir hai DR2. Chiéu dai
ctia khuén phéng trén 310 theo huéng thit nhat DR1 c6 thé bang chiu dai cua khudn
phéng dudi 410 theo huéng thir nhat DR1.

Khuon phéng trén 310 16m v& phia trén tir b& mat dé trén 301 c6 chiéu séu phan
16m RD. Theo phuong én theo y tudng sang ché, chidu siu phén 16m c6 thé gin bang
d6 cong thir nhit R1.

Theo phuong 4n theo y twéng sang ché, khuon phéng trén 310 c6 thé duogc chia
thanh khuon phéng phu trén thtr nhit 320 va khudn phing phu trén thit hai 330. Khudn
phéng trén 310 c6 thé dugc chia doi theo hudéng thir nhit DR1 béi khuén phéng phu
trén tht nhét 320 va tht hai 330.

Khuon phéng phu trén thi hai 330 ¢6 thé duoc tao ra tuong Umg v6i ving 1am
mat thir hai CA2 va dugc bd tri lién k& véi khudn cong phu trén 350 theo hudng song
song v&i huéng thtr hai DR2. Khuén phéng phu trén tht nhéit 320 c6 thé dugce tao ra
twong tmg v6i ving 1am mat tht nhat CAL.

FIG.3B 13 mit ct cét theo dudng I-I'trén FIG.3A, va FIG.3C 12 mat ct cht

theo duong II-II' trén FIG.3A.

Theo FIG.3B, trong vung 1am maét thtr hai CA2, khu6n phing phu duéi thit hai
430 dugc che phu bdi khudn phing phu trén thi hai 330. Theo d6, long khuén phing
FS duogc tao ra trong ving lam mét thr hai CAl nh¢ khubn phing phu duéi tht hai
430 va khudn phing phu trén thit hai 330.

Ngoai ra, trong ving lam mét thir hai CA2, khudn cong phu dudi thir hai 470
dugc che phi béi khudn cong trén 350. Theo d6, long khudn cong CS dugce tao ra
trong ving lam mat thi hai CA2 nho khuén cong phu dudi thir hai 470 va khuon cong
trén 350. Long khudn cong CS dugc ndi tiép véi long khudn phéng FS theo huéng thi
hai DR2.
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Theo FIG.3C, trong vung lam mat tha nhit CA1, khudn phing phu duéi thi
nhét 420 duge che phi bdi khudn phing phu trén thir nhét 320. Theo d6, long khuén
phing FS duoc tao ra trong ving lam mét thtt nhdt CA1 nhd khuon phing phy duéi
thir nhit 420 va khudn phing phu trén thir nhét 320.

Ngoadi ra, trong vung lam mat thir nhét CA1, khudn cong phu duéi thit nhat 460
c6 thé khéng dugc che phi boi khuén cong trén 350, va bé m3t 1Am mat trén 451 cla
khudn cong phu dudi thir nhét 460 c6 thé dwgc dé 19 ngoai.

FIG.4 13 luu db dé dién giai phuwong phép duc dun st dung khudn dic dun theo
phuong 4n theo ¥ tuéng sang ché duoc minh hoa trén FIG.3A. FIG.5 1 hinh phéi canh
dé dién giai phuong phap dic dun theo phwong 4n theo y tuong sang ché.

Theo FIG.4, phuong phép dic dun theo phwong én theo y tudng sang ché bao
gdm quy trinh (S1) d& gia nhiét/h6a long vat lidu dic, quy trinh (S2) dé cép vat liéu
dtc dén khuon dic din, quy trinh 1am mat/héa rén thir nhit (S3), va quy trinh lam
mat/héa rin thi hai (S4).

Trong quy trinh (S1) dé gia nhiét/héa 16ng vt liéu duc, vat liéu dic duge gia
nhiét va dugc hoa 16ng. Vat liu diic c6 thé bao gdm, ching han, nhya déo nhiét ching
han polycacbonat. Vi du, vt liéu dac co thé dugc gia nhiét & xép xi 200°C. Vi dy, vat
lidu dac c6 thé dugc gia nhiét trong tru gia nhiét (khong dugc thé hién trén hinh vé).

Trong quy trinh (S2) dé cép vat liéu duc dén khuén dac dun, vat liéu duc duge
héa Iéng EM dugc cp dén khudn duc dim 200. Cu thé hon 13, vat ligu dac EM dugc
phun vao 1ong khudn cta khudn dic din 200 theo hudng thir nhét DR1. Long khuén
c6 thé dugc tao ra béi long khuodn phing FS va long khuon cong CS.

M&di long khudn trong s6 1ong khuén phing FS va long khudn cong CS dugc hé
theo huéng thir nhat DR1. |

Trong quy trinh 1dm mat/héa rén th(r nhit va thtr hai (S3 va S4), vat liéu dac
EM dugc 1am mét va hoa rin trong khi di qua long khudn phéng FS va long khudn
cong CS.

Diéu nay s& duge mo ta chi tiét hon c6 dua vao FIG.6A.

FIG.6A 13 mit cit cit theo dudng ITI-IIT’ trén FIG.5, FIG.6B 1a mit cét cét theo
dudng IV-IV’ trén FIG.5, va FIG.6C 1a mit cat cit theo dudng V-V’ trén FIG.5.
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Theo FIG.6A, khi vat liéu dic EM di qua ving lam mét thir hai CA2, bé mat
trén tht hai US2 ctia vat liéu diic EM tiép xtic v6i bé mit 1am mét du6i 351 ciia khudn
cong trén 350. Bé mit 1am mat duéi 351 c6 nhiét 40 nho hon nhiét do cua vét licu dic
EM. Do d6, quy trinh 1am méat/h6a rin thir nhét dugc thue hién trén bé mit trén thir hai
US2 cua vat liéu dac EM nh¢ bé mit 1am mat dudi 351 cta khudn cong trén 350.

Budc 1am mat/héa rén thit nhat cia bé mit trén thir hai US2 cua vét liéu duc
EM duogc thyuc hién trong khi vat lidu dic EM di chuyén theo hudng thir nhat DRI1.
Bude 1am mat/hoa rian thir nhat ctia bé mit trén thi hai US2 cua vat liéu dic EM duoc
hoan thanh trong khi vét liéu dic EM di qua ving 1am mét thir hai CA2. Noi cach
khac, khoang cach 1am mat cuia buéc lam mat/héa rn thi nhét 13 chiéu dai thi hai L2
ma 13 chiéu dai cia ving 1am mét the hai CA2 theo huéng thir nhét DR1. Khi budc
lam m4t/héa ran thi nhét dugc hoan thanh, bé mat trén the nhit (xem ky hiéu din
chidu US1 trén FIG.6C) ctia phin cong 120 dugc tao ra.

Trong khi d6, b& mit dudi thir hai LS2 ciia vét ligu diic EM tiép xtic v6i bé mat
1am mat trén 451 cta khudn cong phu dudi thi hai 470. bé mit 1dm mat trén 451 cla
khuon cong phu duéi thir hai 470 c6 nhiét d0 nhé hon nhiét d6 cia vét liéu d4c EM.
Do d6, quy trinh 1am méat/héa rén thir hai duge thuc hién trén bé mét dudi thir hai LS2
cua vat liéu dac EM nho bé mat 1am mét trén 451 cia khudn cong duéi 470. Bude lam
mét/héa rin thi hai ctia bé mit dudi thir hai LS2 dugc thuc hién trong khi vat li¢u dac
EM di chuyén theo hudng thi nhét DRI.

Budc 1am mét/héa rén thi hai ctia bé mit trén thir hai US2 cua vét liéu dac EM
¢6 thé khong dugc hoan thanh khi vat liéu dac EM di qua ving lam mat thir hai CA2.
Téc do 1am mat tht nhét otia buéc 1am mat/héa rin thi nhdt va toc d6 1am mat thir hai
ciia bude lam mat/héa rin thir hai c6 thé 13 két qua tix ty 18 ciia @6 cong thtr nhat R1
clia bé mat lam mat dudi 351 va do cong thir hai R2 ctia bé mit 1am maét trén 451. Cy
thé hon 13, theo phuong an theo y tudng séng ché, do d6 cong thir nhét R1 cia bé mit
1am mét dudi 351 16n hon d6 cong thir hai R2 cua bé mit 1am mat trén 451, nén dién
tich ma bé mit trén thir hai US2 cia vét liéu duac EM tiép xtc voi bé mit 1am méat duédi
351 16n hon dién tich ma bé mat dudi thir hai LS2 tiép xtc véi bé mit 1am mat trén
451 trong khi vat liéu dic EM di qua ving lam mét thir hai CA2. Két qua 13, toc do

13m mat thit hai nhd hon tdc do 1am mat thir nht.
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Theo FIG.6B, khi vt liéu diac EM dugc dun theo huéng thir nhit DR1, vt liéu
dtc EM di qua ving 1dm mat thtt hai CA2 va cip dén ving 1m maét thi nhét CA1. Khi
vat liéu duc EM di qua vung lam mat thir nhit CA1, bé& mit dudi thir hai LS2 cta vat
liu dic EM tiép xuc véi bé mit 1dm mat trén 451 cta khudn cong phy duéi thi nhét
460. Theo d6, quy trinh 1am mét/hoa rén tht hai dugc thuc hién trén bé mat duéi thu
hai LS2 cua vat liéu dac EM nho bé mit 1am mét trén 451 ctia khudn cong phu dudi
thr nhét 460. Budc 1am mét/héa ran thir hai ciia bé mit trén thir hai US2 cla vat liéu
dic EM dugce hoan thanh trong khi vat liéu dic EM di qua ving 1am mat thi nhét
CAL. N6i cach khac, khoang cach 1am mét ciia budc 1am mat/héa rin thir hai 1a chidu
dai thr ba L3, chidu dai nay 12 tdng ctia cac chidu dai ctia ving 1am mét thir nhat CAl
va thir hai CA2 theo huéng thi nhit DR1. Két qua 13, bé mat dudi thit nhdt LSI cia
ph'?m cong 120 duogc tao ra. |

Khi vat liéu dac EM di qua ving lam mét thir nhit CA1, bé mit trén th hai
US2 cuaa vat liéu dic EM dugc dé 16 ngoai va co ban khong dugc 1am mat nira vi bé
mit trén thir hai US2 ciia vat liéu duc EM khong dugc che phi boi khudn cong trén
350.

Theo phuong an theo y tudng sang ché, cac nhiét do 1am mat cia cdc khudn
trén va dudi 300 va 400 1a b%lng nhau. Theo d6, nhiét do lam mat trong budc lam
mat/héa rén thir nht bing véi nhiét do trong budc lam mat/héa rén thir hai. Mbi khudn
trong sd cac khuén trén va duédi 300 va 400 co thé bao gﬁ‘)m, chéng han, b0 phén lam
méat dé duy tri nhiét d§ 1am mat. Vi duy, mdi khuon trong s cac khuén trén va duéi 300
vA 400 c6 thd dugc 1am mét bing khong khi hodc chit lam mat dugc tuan hoan doc
theo dudng dugc tao ra trong cac khudn trén va dudi 300 va 400.

Theo phuong an theo y tudng sang ché, téng (hodc chidu dai bé mit trén) cla
chidu dai thér nhat va thir hai L1 va L2 cta khuén cong phu duéi thi nhit 460 va thir
hai 470 v chidu dai thit ba L3 (hogc chidu dai bé mat dudi) clia bé mit 1am mét dudi
351 clia khuén cong trén 350 c6 thé théa méan biéu thie sau: (L1+L2)>L3. Trong d6
R1 13 d cong R1, va R2 1a d6 cong thir hai R2. Tac 13, khi 0 cong thur nhét R1 16n
hon @5 cong thir hai R2, chidu dai b& mat trén c6 thé 16n hon chiu dai bé mat dusi.

Theo d6, thoi gian 1am mat thi nhét trong d6 budc lam mat/héa rén thir nhat dugc thyc
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hién nho hon thoi gian 1am mat thit hai trong d6 buéc lam mat/héa ran thi hai dugc
thuc hién.

Ngoai ra, theo phuong an theo y tudng sang ché, tdng (hodc chiéu dai bé mit
trén) clia chidu dai thi nhét va thu hai L1 va L2 ciia khudn cong phu duéi thir nhat 460
va thir hai 470 va chiéu dai thi ba L3 (hodc chidu dai bé miat duéi) cia bé mit lam mét
dudi 351 cua khuon cong trén 350 co thé théa man biéu thic sau:
L3*R1=(L1+L2)*R2.

Khi théa man diéu kién ndy, trong khi vat liéu dac EM di qua vang 1am mét thir
nhét CA1 va thir hai CA2, dién tich ma vét lidu dac EM tiép xtic v6i bé mit 1dm mat
duéi 351 cia khudn cong trén 350 bang v&i dién tich trén d6 khudn cong phy dudi thir
nhit 460 va tht hai 470 tiép xtic v6i bé mat 1am mat trén 451. Ngoai ra, muc d6 lam
mat do budc 1am mét/h6a rin thir nhét bing véi mirc ¢ 1am mét do budce 1am mat/hoa
rén thit hai.

Két qua 13, su léch tri s6 co ngoét do 1am mat, duge gay ra do su chénh léch gitta
cac dd cong cua bé mit trén cta khuén duédi cé thé dugc hiéu chinh, va sy bién dang
ctia phin cong do 1&ch tri s6 co ng6t do 1am mat ¢6 thé dugc ngin chin.

Tuy nhién, khi sy 1éch gitta tri sd co ngét do 1am mat khong dugce hiu chinh,
chc mirc 1am mét cla bé mit trén thir hai US2 va bé mit dudi thir hai LS2 c6 thé khac
nhau. Két qua 13, khi bé mit trén thir hai US2 dugc 1am mat, d§ co ngét cia bé mit
trén thi hai US2 c6 thé khac véi do co ngét ctia bé mat dwdi thir hai LS2 khi bé mt
trén thtr hai US2 dugc lam mét 1am cho phén cong 120 ctia duc 100 cong.

Ngoai ra, khi vat liéu duc EM di qua ving 1am mat thi hai CA2, bé mit trén
clia ving phing FA clia vat liéu dic EM tiép xtic voi bé mit dudi cua khudn phing
phu trén thir hai 330, va b& mit dudi ciia ving phing FA tiép xtic v6i bé mit trén clia
khudn phéng phu duéi thtt hai 430. Do d6, ving phéng FA cua vat liéu dic EM duoc
]am mat va héa rin nhd khuén phing phu trén va duéi thir hai 330 va 430.

Tuong tu, khi vat liéu dic EM di qua ving 1am mat th nhit CA1, bé mjt trén
ctia ving phing FA cia vat liéu dic EM tiép xtc v6i bé mit dudi cia khudn phéng
phu trén thir nhét 320, va bé mit duéi ciia ving phing FA tiép xtic v6i bé mit trén cua
khudn phéng phu dudéi thir nhéit 420. Do d6, ving phing FA cta vat liéu dic EM duoc

1am mat va héa rén nho khuon phéng phu trén va dudi thi nhat 320 va 420. Bude lam
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méat/hoa rin ving phfmg FA cua vat liéu dac EM dugc thuc hién trong khi vét liéu duc
EM di chuyén theo huéng thir nht DR1. Buéc 1am mat/hoa ran thir hai cia ving
phing FA ctia vét liéu dic EM dugc hoan thanh trong khi vét liéu dic EM di qua ving
lam mat tht nhit CA1 va thir hai CA2. Khi buéc 1am mat/héa rin viing phiang FA cla
vat liéu dac EM dugc hoan thanh, ph?ln phéng 110 duoc tao ra.

Nhu duge md ta & trén, khudn cong c6 thé chi che phii khudn cong phu dudi
thtt hai. Do d6, bé mit trén cia vat liéu dac & trén khudén cong phu dudi thir nhét ¢6
thé dugc dé 10 ngoai va dugc 1am mat, va bé mat dudi cia vat liéu c6 thé dugc lam
mat bdi khudn cong phu dudi thu nhét. Két qua 13, su Iéch tri s6 co ngo6t do lam mat,
duoc gay ra do su chénh léch gilta 0 cong thir nhét ctia khuén trén va do cong thit hai
ctia khudn duéi c¢6 thé duge hiéu chinh, va su bién dang cua phﬁn cong cua san phém
diic c¢6 thé duoc ngin chin.

S& rd rang dbi v6i ngudi c6 hidu biét trung binh trong linh vy 13 cac cai bién
va bién thé khac nhau c6 thé duoc thuc hién theo séng ché. Do dé, séng ché duoc du
kién bao gdm céc cai bién va bién thé cua sang ché chi cin ching nim trong pham vi

cua cac diém yéu cau bao hd kém theo va ndi dung twong dwong cua cac di€ém nay.
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YEU CAUBAO HOQ

1. Khuén duc din duge tao két cAu dé& duc dun vat liéu duc dé ché tao san phim duc
bao gbém phin cong, khudn dlic din nay bao gbm:

khuon dudi bao gdm cac khudn phy cong thir nhét va thtr hai, mdi khuén phuy
nay déu bao gbm bé mit 1am mat trén c6 hinh dang twong Ung véi hinh dang cia phén
cong dé 1am mét bé mit duéi cia vat liéu dic; va

khuén trén bao gbm khudn cong trén bao gbm bé mit 1am mat dudi c6 hinh
dang twong tmg v6i hinh dang cia phan cong dé 1am mat bé mit trén cia vat liéu duc,
trong d6 khudn cong trén nay che pht khudn cong phy dudi thr hai va khong che phu
khuén cong phu dudi thit nht,

trong d6 bé mit 1am mét dudi c6 do cong thir nhét, va bé mit 1am mét trén c6

d5 cong tht: hai nhé hon d5 cong thi nhét.

2. Khuén dic dun theo diém 1, trong d6 mot phén ctia bé mit trén cia vat lidu duc

twong tng v6i khudn cong phu dudi thir nhét dugc dé 1.

3. Khuon ddc din theo didm 1, trong d6 b& mit 1am mét trén va bé mit 1am mét dudi
x4c dinh 1ong khudn cong tuong tmg véi phan cong,

san phim dic dugc dic din thong qua long khuén cong doc theo huéng thi
nhét, va

khudn cong phu dudi thir hai dugc bd tri 1ién k& vé6i khudn cong phu dudi thi

nhét theo hudng thi nhét.

4. Khuon dbc din theo diém 3, trong d6 chidu dai tht nhét ctia khuén cong phu dudi
thtr nhét theo huéng thir nhét, chidu dai thi hai cia khudn cong phu du6i thir hai theo
hudng thir nhét, va chiéu dai thir ba cia khudn cong trén theo hudng thit nhéit théa man
biéu thire sau:

L1+L2>L3

trong d6 L1 1a chidu dai thir nhit, L2 1a chiéu dai thi hai va L3 1a chiéu dai tht
ba.
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5. Khuon dtc dun theo diém 3, trong d6 long khudn cong c6 hinh dang cong theo

huéng thir hai vudng goc véi huéng thir nhét va khong cong theo hudng thir nhét.

6. Khudn dac dun theo diém 5, trong do:

san phdm duc bao gdm phén phéng, va

khudn dué6i bao gdm khudn phing duéi, khuén trén bao gdm khudn phéng trén,
va khudn phéng trén va duéi xac dinh long khudn phéng twong tmg véi phén phing

nay.

7. Khuén dtc din theo diém 6, trong d6 khudn phéng duéi bao gdbm khuén phéng phu
duéi thir nhat duoc bb tri lién k& véi khudn cong phu dudi thir nhat theo huéng thtr hai
va khuon phéng phu duéi thit hai duge bd tri lién k& v6i khudn cong phy dudi thir hai

theo hudng thi hai.

8. Khudn dic dun theo diém 1, trong d6 khuon trén va khudn dudi c6 cung nhiét do

lam mat.

9. Phuong phép duc dun bao gbm cac budc:

gia nhiét/hda long vt li€u duc;

nap vét liéu dic vao khudn dic dun bao gbdm khuon trén va khudn dudi;

thuc hién quy trinh 1dm mét/hoa rin tht nhit trén bé mit trén thi hai cua vat
liéu duc trong thoi gian 1am mat thi nhét dé tao ra bé mit trén thir nhét cia phin cong
cda san phém dac; va

thue hién quy trinh 1am mét/ha rin thir hai trén bé mit dudi thir hai cia vét
liéu duc trong thoi gian 1am mét thir hai d8 tao ra bé mit dudi thir nhéit ctia phin cong
ctia san phdm duc,

trong d6 do cong thix nhit ctia bé mit trén thir nhit 16n hon d§ cong thi hai clia

b3 mit dudi thtr nhét, va thoi gian 1im mat thi nhét nhé hon thoi gian lam mét tha hai.
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10. Phuong phap dac dun theo diém 9, trong d6 nhiét do lam mat trong quy trinh lam
mat/héa rin tht nhit bang v6i nhiét 49 1am mat trong quy trinh 1dm mét/héa rin thi

hai.
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FIG. 4
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FIG. 6C
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