TAI LIEV DUNG CHO SINH VIEN, HOC VIEN,
GIANG VIEN CAC NGANH

CO KHI, CHE TAO MAY, KY THUAT, SU PHAM KY THUAT ...
TRONG CAC TRUONG DAI HOC,

CAO DANG VA DAY NGHE

THUQC CAC HE DAO TAO.

AN KHOA HOC VA KY THUAT



TS. NGUYEN TIEN DAO

CONG NGHE CHE TAO PHO

Tai liéu dang cho sinh vién, hoc vién, gidng vién cdac nganh
co khi, ché'tao mdy, k3 thudt, su pham k¥ thudt...
trong cdc trudng dai hoc, cao ddng va day nghé
thudc cdc hé dao tao
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LOI GIGI THIEU

“Cong nghe ch€ tao phéi” la mon hoc k§ thudt co sd bao gém
nhitg kién thitc chung cé lién quan dén cdc nganh ky thuat, co khi,
ché tao mdy, su pham ky thud... trong hé thdng ddo tao dai hoc, cao
ddng va day nghé.

Cudn sdch cé bon phdn:

Phan thit nhdr: Nhitng khdi niém chung,

Phdn thit hai: Ché tae phéi bing cdc phuong phip dic.

Phdn thit ba:  Ché tao phdi gia cong kim logi bing dp luc

Phdn thitne. Ché'tao phéi bang han va cdt kim loai.

Noi dung ciia cudn sdch bao gém nhimg kién thitc co bdn vé
cong nghe ché tao cdc loai phoi; thiét ké’ cong nghé khi ché’ tao cdc
loai phoi diic, phoi gia cong kim loai bang dap liee, phoi han va cdt kim
loai; cdc chi tiéu kinh 6 k§ thudt khi chon phoi va chon phuong dn
cong nghé ché'tao cdc loai phoi.

“ Cong nghé ché tao phoi ™ gidi thi¢u cdc phiong phdp ché
1ao phoi ditc, rén, ddp, han, cdr kim loai, nguyén Iy va phitong phdp co
bdn dé thiét ké'cong nghé cho qud trinh ché'tgo cdc loai phoi.

“ Cong nghé ché tao phéi ” Ia 1di liéu gitip cho sink vién, hoc
vién dé dang tiép thu cdc mon khoa hoc tiép theo thuge link vie co khi
va ché'1go mady, cdc nganh ky thudt va cde nganh kinh 16, tao diéu kién
nhanh chong tiép cdn véi khoa hoc hién dai.

“ Cong nghe ché tao phéi ” citng c6 thé la nhiimg 13i liéu tham
khdo b ich cho cdc gidng vién va ban doc.

Nhdn dip xudt bdn cudn sdch, chiing 16i xin chdn thanh cdm
an truong Pai hoc Bdach khoa Ha noi, Khoa Co khi, B6 mon Han -
Cong nghé kim loai va cdc ban dong nghiép dd tao diéu kién, gip da,
dong gop nhiéu y kién quy bdu cho viéc bién soan cudn séch nay.



Cubn sdch chde con cé nhitng thiéu sét, chiing t6i xin trén
trong cdm on va mong nhdn dugc y kién déng gop ciia ban doc xa gdn
va cdc ban déng nghiép.

Cdc y kién dong gbp xin gii vé Nha xudt bdn Khoa hoc va Ky
thudt, 70 Tran Hung Pao, Ha Néi.

Tdc gia



KHAI NIEM CHUNG
1. Khai niém va dinh nghia
1.1. Khdi niém vé sdn phdm

a. Sdn phdm 1a danh tir quy udc chi 1 vat pham duge ché tao ra &
giai doan cudi cing clia 1 qud trinh sén xuét, tai 1 co s& san xudt dé
ché tao ra mdy, thiét bi hoan chinh, sir dung ngay.WNgoai ra sats phim
ciing c6 thé 1a b6 phdn, cum mdy, chi tiét... dung lap rap, thay thé. Xe
dap, xe mdy, 6 to... 1a san phdm clia nha mdy xe dap, xe mdy, 0 10...
Phu tiing 13 san phim cha nhd mdy chuyén sdn xuét phu ting (6 bi,
banh rang, xich, lip, sam, 13p...).

b. Chi tiét mdy 13 don vi nhd nhét va hoan chinh vé mit ky thuat
(khong thé tach thém ra duge nita, vi dy, banh rang, truc, bi, vit, 16p...).

¢. Bo phdn mdy (cum mdy) gdbm mot s6 chi tiét lién két véi nhau
theo nhitng nguyén Iy va quy luat nhét dinh, nhimg tu né chua thé hoat
dong doc lap duge ma phai 14p ghép, lien k&t v6i mot san phdm hoan
chinh khidc dé hoat dong (vi du, xich, lip, moayg, sam... ¢6 quy luat
lam viéc rieng nhung phai lp vao xe mdi hoat dong dugc).
1.2. Khdi niém vé phoi
1.2.1. Dinh nghta

Phoi 1a mot danh tir k¥ thuat quy ude, chi 1 san phdm tao ra tir
qud trinh san xuit ndy chuyén sang qud trinh sdn xuat khiac - bdn
thanh phdam.

Vit diic 13 san pham dugc ché tao tir qud trinh sdn xudt diic.

Vat ditc con goi 13 phoi diic (bdn thanh phdm), c6 lugng du gia
cong can cit got di (bing tién, phay, bio, mai...) d€ thanh chi tiét may
dat duoc do nhan, do chinh xdc. Néu san phidm dic dem ding ngay,
khong cdn qua gia cong (ta, kiéng, 1udi cay, bi nghién) thi duge goi la
chi tiét dic.

Tuong tif ta ¢6 phdi kim loai gia cong bing dp luc (phoi rén -
dap); phoi han hay cét kim loai bang khi, hd quang, tia lia dién,
lade. ..



Céc phan xuéng ch€ tao phoi gém cdc phan xudng: dic, rén,
déap, han, go, cét kim loai...

1.2.2 Ddc trung

Phoi (bdn thanh phdm) dugc tao ra tir mot qud trinh sén xuat
cOn cén ti€p tuc gia cong bang mot qua trinh san xudt khic dé 6 chi
ti€t hoan chinh. Phéi c6 do nhin, do chinh xdc kém, kich thude 16n
hon kich thudc chi ti€t va bing 18ng cic lrong du gia cong.

Nhu vy phoi hay bén thanh phdm [a mot dang sén phdm dugc
tao ra tir mot qud trinh sdn xudt con cdn phai tiép tuc gia cong bing
mot qua trinh san xuat khidc dé dat duge chi tiét hoan chinh.

1.2.3. Nguyeén tdc co bdn dé chon phoi

Khi I4p quy trinh céng nghé ché tao mot chi tiét may can chon -
vat liéu ché tao phoi, loai phai, xdc dinh kich thudc phoi.

Kich thudc phoi duge xdc dinh bang céch tinh toan luong du
gia cong. Con chon loat phoi dua vio yéu ciu k¥ thuat va chic nang
lam viéc cla chi tiét sau nay. Dya trén ¢ s& d6 dé chon loai vat liéu
cn thi€t, kich thudc hinh déng, két cdu cong nghe, dang san xuat (san
luong), phuong phdp ché tao phoi va kha nang dat do chinh xdc cha
phuong phdp, dac biét phai can cdf vio kha nang va diéu kién cu thé
clia phan xudng, xi nghiép.

Chon phdi hop ly ddm bao cdc chi tiéu kinh t& - k§ thuat (tinh
nang k¥ thudt 16t nhat, gia thanh ha, chi phi sin xust thdp, tiét kiém
nguyén vat li¢u, dé ch€ tao, quy trinh cong nghé don gian, hop Iy).
Mugn vay ta chon hé s& sir dung vat liéu hop 1¥.

Hé 56 sir dung vat liéu K 1a ty s6 giita khéi luong chi tiét va khoi
lugng phai, ¢6 thé tinh bang céng thiic:

m

K = &1
m,,

Trong dé: m,, - khdi lugng chi tiét, (kg);
m,,, - khoi lugng phoi, (kg).

He s6 sir dung vat liéu - dac trung cho trink #5 ky thuqit ché
tao phéi. Hién nay, véi trinh do k§ thuat tién tién ngudi ta phan dau dé
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hinh ddng, kich thudc phoi ngay cing gian véi hmh déang, kich thudc
cua chi ti€t, nghia 1a cho K tién dan téi 1.

Khi K = 1, khong can gia cong thém nén tiét kiém, ha gii
thanh nhiéu.

1.3. Qua trinh thiét ké

Qua trinh thiét k&€ la qué trinh khdi thao, tinh todn, thiét ké ra
mot dang san phdm thé hién trén ban v k§ thuat, thuyét minh, tinh
todn, cong trinh... D6 14 qua trinh sir dung thanh twu khoa hoc ky
thuat, tich 1dy kinh nghiém dé€ séng tao sén.phdm méi ngay cing hoin
thién, phit hgp yéu cdu ngay cang cao ctia con ngudi. Bin thigt k& 12 co
s dé thuc hién qud trinh sin xudt, 13 co s& phép 1y d€ kiém tra, do
ludng, nghiém thu san pham, thuc hién hop déng...

1.4. Qua trinh san xuat

Qua4 trinh sdn xuat la qud trinh tdc dong truc ti€p clia con ngudi
qua cong cu san xuit (dung cu, thiét bi...) nhim bién déi tii nguyén
thién nhién, ban thanh phim thanh sin phdm cu thé dap Wng yéu cdu
cua xd hoi. Qud trinh san xuit duge thue hién trén co s& ban vé thidt
ké. Hinh 1.1 gidi thiéu so dd ca qud trinh san xuat co khi.

Giai doan clta qud trinh san xudt tuong tng v4i mot cong doan,
mot phan xuéng, mot b¢ phan... am nhitng nhiém vu chuyén moén
khéc nhau: chudn bi c6ng cu, t& chifc san xuét, bd tri chd lam viéc,
mua sim, bao quan nguyén liéu, nhién liéu, vat liéu, chuan bi phoi, gia
cong co khi, nhiét luyén, héa nhiét luyén, kiém tra, lap rdp, son, trang,
phu, bao bi, -déng géi... Qud trinh sdn xuat duge chia ra thanh cédc
cong doan nho, theo quy trinh cong nghé (QTCN). ‘

1.5. Qua trinh cong nghé (quy trinh cong nghé - QTCN})

Quy trinh céng nghé la mot phan cla qud trinh san xudl truc
ti€p 1am thay ddi trang thai clia d6i tugng san xuat theo mot thit ti chat
ché, bing mot céng nghe nhat dinh. Thanh phin ciia quy trinh cong
nghé bao gébm:

1.5.1. Nguyén cong

Nguyén cong 1la moét phan cua QTCN do mét (hoiic mot nhém)
c6ng nhén thue hién lién tyc tai mot chd 1am viéc dé gia cong mot chi



ti€t (hodc mot nhém chi tiét ciing gia cong mot lan).

Vat lien
phi kim loat

Phé€ phdm
phé liéu

Gia cong nguoi,
lap, sta chifa...

Phé phim
phe lieu

A

Bao vé
bao quén

Chi tiét mdy

Qudng, nhién
tiéu, tro dung

Gang, thép,

Luyén kim = , ‘A1, Zn

buc, cdn, rén, : l
dap, han, cit...
I —

Tién, phay, bao,
khoan, doa, maj

Nhiét luyen, héa nhiét luyen
0, thudng hoa, o, ram, tham I

il

| Son, ma, tring,

pht, bao gét...

Y

Hinh 1.1. S0 d6 qud trinh sdn xudt co khi

- Tinh ¢6 dinh: méi nguyén cong ¢é mot vi trf lam viéc khong
ddi, san phdm chuyén sang chd lam viéc khéc 1a chuyén sang nguyen
cong khdc (cho dii cong viéc gia cdng c6 gidng nhau).

- Tinh lién tuc: cong viéc duge thyc hién lien tuc trong nguyén
cong, néu cé sy gidn doan trong cong vi€e thyuc hién 12 di chuyén sang

nguyén cong khic.

Nguyén cong 1a don vi co ban, chil yéu ciia QTCN anh hudng



dén tinh chinh xdc, ning suat cha qud trinh san xuit, 1a don vi co sd dé
tink chi phi sdn xudt va gid thanh sdn phdm.

1.5.2. Buoc 1a mét phan cla nguyén cong, truc ti€p thay déi trang théi
k¥ thuat sin pham bing mot hay mot nhém dung cu véi ché do lam
viéc khong déi (d8i dung cu, chuyén bé mat, déi ché do, chuyén sang
mot bude méi).

1.5.3. Doéng tdc 1a mét phin cla budc hodc nguyén cong. Tap hop cdc
hoat dong, thao tdc cla céng nhan dé thuc hién nhiém vu cla budce
(nguyén cong).

Péng tdc 1a yéu 16 co ban dé dinh muic thoi gian vi nang suat.
2. Dang san xuat
2.1. Sdn xudt don chiéc

Sdn xudi don chiéc 1a dang sdn xuit ma dang san pham clia né
c6 san lugng nho, it lap lai, khong theo mét quy ludt nao. Ching loat
mat hang cla nd rat da dang, s lugng rét it, sir dung dung cu va thiét
bi van nang, bo tri theo nhém. NG ddi hoi trinh do tay nghé, bac thg
cao. Dang san xuat nay khé co khi héa, tu dong hoa, nang sudt thap;
khé théng nhdt héa, khé tiéu chudn héa, vi vay thudng ding trong sira
chifa, thay thé.

2.2. Sdn xudt hang loat

Sdn xudt hang loat 12 dang sén xuat ma dang san phdm cla nd
¢6 san lugng theo 16 (loat) duge lap di 1ap lai sau mot khoang thoi gian
nhit dinh, s& lugng nhiéu (vai trim dén hang ngan).

Theo khoi lugng, kich thude, méc do phic tap va s6 lugng ma
phin ra dang sdn xudt hang loat nho, san xudt hang loat vira, sdn
xudt hang loat Ién. & dang ssan xuat nay, trang thiét bi, dung cu st
dung chuyén moén héa ¢6 kém theo van nang hep; viéc tu dong hda
cling thuan loi, dé dang hon.

QTCN trong san xuat hang loat chia thanh cic nguyén cong
riéng biét. Mdi mdy (ché lam viéc) chi thuc hién mot s6 it cdc nguyén
cong nhat dinh. Loat 16n thyc hién dudi 5 nguyén cong/chd lam viéce;
loat vira, 6 + I0 nguyén cong/chd 1am viée, loat nho trén 10 nguyén



cong/ché lam viéc.
2.3. Sdn xudt hang khéi

3 dang sin xudt hang khéi san phdm dugc sdn xuat lién tuc
trong mot thoi gian dai véi s& lugng rat 16n (mat hang én dinh, it thay
doi). Xi nghiép san xudt hang kh6i thudng phan chia thanh nhiéu
nguyén cong nhé va thye hién én dinh tai timg dia diém. & dang ssén
xudt nay, trang thiét bi, dung cu dugc chuyén ding, d& co khi héa, wr
dong héa. Dien hinh clia dang sin xuat hang khéi Ia san phdm cia x{
nghi¢p dong hé, van phong pham, 6to, xe mdy, xe dap, buléng, 6c
vit...

3. Khai niém vé chi tiéu kinh t€ - ky thuat
3.1. Chi tiéu kinh té - ky thudt

Chi tiéu kinh 1€ - ky thugt 13 nhiing tiéu chi dé ra nhim tang
nang sudt lao dong, tiét kiém thdi gian, vat w; st dung trang thiét bi
hop 1y nham dam bao chat lugng va ha gid thanh sin phdm. Chi tiéu
nay con ddnh gid trinh d¢ sit dung trang thi€t bi, thoi gian, vat wr, 4p
dung cdc bién phdp lao dong tién tién...

Chi tiéu kinh ¢ k§ - thuat bao gém c4c chi tiéu vé thyi gian,
nang suat, tiéu hao nguyén vat liéu, khéu hao trang thiét bi, dung cy va
chi tiéu vé gid thanh san phim.

3.2. Thei gian gia cong T
Thoi gian gia cong T (tinh bing gidy - s, phiit - ph h‘c}y gio - h)
la thai gian can thigt d€ hoan thanh viée gia cong mot loat n chi tiét:
T =T,,+T.n

Trong dé:

T, - thii gian chudn bj két thic;

T. - thoi gian gia cong timg chiéc cho méi' nguyen

cong:
T.=T, +T, +T,, +T,

Trong dé:

T, hoac T,, - thi gian co ban;
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T, - thoi gian phu;
T,, - thoi gian phuc vy;
T, - thoi gian nghi ngoi ty nhién cta c6ng nhan.
n - s6 lugng chi tiét gia cong trong loat.
3.3. Ndng sudt lao déng N,
Day la chi tiéu vé nang suat quy ra bing sd lugng san phim san

xudt ra (chi€c) hay khdi lugng san phdm (kg, t4n) trong mot don vi
thoi giag (ngay, gid, thang...):

Néng sudt lao déng N, phu thudc vao trinh do 6 chirc va quan
1y san xuat, quy trinh cong nghé tién tién va hop 1y; vao miic do co khi
héa va te dong hoéa, trang thiét bi va cong cu lao dong tién tién, trinh
do tay nghé va hiéu biét cta cong nhan.

3.4. Gid thanh sdn phdm

Gid thanh sdn phdm 1a nang sudt lao dong va téng chi phi cho
don vi san pham.

Gid thanh san phdm bao gém gid thanh vat tw, nguyén vat liéu,
chi phf luong, thudng, khau hao trang thiét bi, nhd xudng, dung cu,
cong cu lao dong va nhiing chi phi khdc (cdc loai thué, dat dai, nha
xuong, quan 1y phi, bao hiém, an toan...).

Viy muodn c6 gid thanh sian phdm ha thi nang suét lao dong
phdi cao, nhung lai phai tiét kiém duge nguyén vat lidu, vat tu thiét bi,
dung cu; tiét kiém duoc sic lao dong tryc tiép va gidn tiép; st dung
thanh thao nhing thanh tyu khoa hoc k¥ thuat méi va 16 chic va quan
1y tot...

3.5. Bién phdp tdng ndng sudt lao dong va ha gid thanh sdn phim
3.5.1. Bién phap co ban

- Tang mic d6 co khi h6a va ty ddng héa quy trinh cong nghe,
stt dyng mdy tw dong, mdy dicu khién theo chuong trinh, dudng day tu
dong; '
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- Thiét ke két cdu va ché tao may, thi€t bi ngiy cang hoan thién
hon;

~ Tang ch€ d¢ gia cong moét cich hop 1y béng cich cai tién cdc
k€t cfiu mdy va dé gd cho dii d¢ ciing vitng, chon két cau dung cu hién
dai, hop 1y, sir dung cu khuon c6i bing kim cuong, hop kim ciing (dé
c6 do cling, do bén va dé chiu nhiét cao).

- Giam thdi gian co bin;

- Gidm thoi gian phu (hoan thién dé g4 va cic phuong phép
kiém tra);

- Ché tao phoi bang céc phuong phép tién tién, hién dai nhu
dic chinh xdc, ¢dn hinh, dap thé tich, ép, lan...

- Hoan thién quy trinh cong nghé, ing dung cédc quy trinh cong
nghé tién tién.

3.5.2. Bign phdp dé gidm thoi gian co bdn

Khi gia cong, trong san xuit don chiéc va hang loat nhé, thai
gian may ¢6 thé chi€m 40 + 50% toin bo thdi gian cin thiét (goi 1a
thoi gian cho timg chiéc) con trong sdn xudt hang loat va hang khoi ty
s6 phan tram th&i gian mdy tang 1én & rét.

Nhiing bién phdp dé gidm thdi gian co ban

- Tao két cau cong nghé hop 1y cho chi tiét

+ Hinh dang chi ti€t dugc tao thanh tir cdc bé mat don gian
nhdt (mat phang, mat try, mat con, mit dinh hinh don gian...).

+ Chi ti€t da d6 cing viing, tranh bién dang 1am giam ché do
cat khi gia cong.

+ Cdc mit chuén, mat ty, mat dinh vi phai c6 da do dai va do
16n dé cho phép gd dat nhanh va chinh x4c.

+ Cédc mat gia cong phai hg, ¢6 da do thodt dung cu va dua
dung cu vao. )

+ Dam bao nguyén tic théng nhat khi chon chuin (chuén thiét
k€, chudn cong nghe, chuin do ludng), chon vat liéu va phuong phdp
ché tao phoi hop 1y, ¢6 kha nang tao thanh cum mady 1a nhimg don vi
13p rdp riéng biét khéng phu thudc 1in hhau.
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- Chon phuong phap gia cong hop Iy dé tang s luong chi tiét
ddng thoi gia cong, ting s& dung cu dong thdi lam viéc, gidm chiéu
dai hanh trinh lam viéc do b6 tri phoi hgp 1¥, giam cic khoang chay
khong dén gia tri nho nhat hgp 1y va chon phuong 4n gia cong t6i uu
trong diéu kién da cho...

- Sit dung céc kiéu may, dung cu va ché do gia cong hop 1y

DE giam thoi gian co ban, trong timg diéu kién gia cong cu thé
phai chon kiéu may, dung-cu thich hgp va phuong phép gia cong, ché
dod hop ly, ¢6 co cdu chdng rung giam chédn, choéng va dip khi gia
cdng.

- Tu dong héa nhimng nguyén cong c6 thé thue hién duge bang
nhiéu phuong phap. dp dung cdc co cau tu dong cip phoi, kep chat. St
dung cic chu k¥ gia cong tu dong va ban ty dong. Gia cong cdc nhom
chi tiét bing phuong phép diéu chinh nhém hodc thay thé nhanh. Sk
dung cic loai may diéu khién theo chuong trinh. S dung cic tin hi¢u
tu dong ngung lam viéc trong trudng hop cd su ¢d.

- Chon phéi hep 1y, lugng du téng cong va cic luong du trung
gian hop 1y, sir dung cdc phuong phép ché tao phoi tién tién (diic dudi
-4p luc, cic phuong phdp dap thé tich, dap tAm...) dé hinh dang cua
phoi gdn giéng hinh dang chi tiét, gidm luogng du téng cong va cic
lugng du trung gian.
3.5.3. Bién phdp dé gidm thoi gian phy

Thsi gian phu bao gém thdi gian sir dung cho viéc ga dat, lay
dau, hiéu chuin, kep phéi, tho chi ti€t da gia cong xong; thoi gian dua
“dung cu dén vi tri bit ddu 1am viéc va tr§ vé vi tri xuat phét ban dau;
thoi gian vugt qua nhitng doan chay khong; thoi gian thay ddi dung cu,
do kiém chi tiét vd diéu khién may; thdi gian van chuyén dung cu,
thiét bi, phoi va sin phdm ...
_ Sir dung d6 ga chuyén ding dinh vi, gd lap don gian, nhanh,
hiéu qua kinh 1€ cao (d6 g4 thuy luc, khinén, dign tir...).
Bién phip gidm thdi gian diéu khién la st dung hanh trinh
nhanh, chay khong clia ban mdy, tr ddng héa viéc gia cong ¢ cic chu
k¥ khic nhau, 4p dung phuong phdp déng mé ty dong i hanh trinh,
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chuong trinh gia cong...

Thoi gian phu ¢6 thé gidm bing cdch don gidn va hoan thién
viéc thdo lap dung cy, sir dung co ciu kep nhanh, co khi héa viéc kep
dung cu, kep phdi.

DE gidm thoi gian phu cdn g4 dat dung cu, phéi mot cich chinh
xéc, do ki€m chi tiét trong qud trinh gia cong va sau khi da két thiic
qué trinh gia cong chi tiét ¢ thé ding cac ci, dudng, dung cu do duoc
hiéu chinh trudc hoac dung cu do chuyén ding.

Dé thoi gian phu tring véi thdi gian gia cong ¢6 thé dung -
phuong phap gia cong déng thoi nhidu nguyén cong, phéi hop véi cdc
loai ban quay, céc co ciu dong... ’
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PHAN THU NHAT
CONG NGHE CHE TAO PHOI bUC

Chuong 1. KHAI NIEM CHUNG
1.1. Thue chat, dic diém va phan loai vat diic
1.1.1. Thuc chat

buiic 1a phuong phdp ché tao phoi bing cich dién ddy kim loai
16ng vao long khudn dic, sau khi hgp kim dong dac thi thu dugc sén
phdm c6 hinh dang kich thudc yéu cdu. San phdm clia qud trinh dic
duoc goi 1a vdt dic. Vit dic duge dem ding ngay goi 13 chi tiét dic
(vi du: qud ta, bi nghién...), vat ddc phai qua céc phuong phép gia cong
" tiép theo goi 12 phéi ditc hay bdn thanh phdm dic.
1.1.2. Pgc diém

- Vat lieu dic rat rong rii (vat liéu ndu chay dugce 1a ¢6 thé dac
duoc) nhe kim loai, hgp kim, vét lieu phi kim (cao su, chat déo,
paraphin...}.

- Khéi lugng, kich thuge vat dic cé thé tir rit nhd dén rit 16n
{tr vai gam dén hang tan, tir vai mm dén hang chuc m).

- Vat diic ¢6 hinh didng phitc tap ma phuong phdp ché tao khic
khé thyc hién hoac khéng ché tao dugc.

- Cong nghe dic don gian, trang thiét bi khéong phitc tap 1lam,
vén dau tu it, gid thanh ha. Khi sir dung thiét bi va cong nghé cao cling
c6 thé tao ra vat ddc ¢é d6 chinh x4c cao v6i nang suit cao.

- Vit diic ¢6 nhiéu khuyét tat: té chitc dang hat, co tinh khong
déng déu 1am gidm kha nang chiu luc; ddc trong khuén cét ¢6 d6 nhan
vi dO chinh xéc thap, dé r6 khi, rd xi, lan tap chat, mit, luong du gia
cong 16n, ton vat liu...

San xudt dic ¢ tir rit 1au, ngly cang hoan thién hon dé tao ra
vat diic v4i hinh ddng phiic tap, khoi lugng va kich thude 16n, do chinh
xédc cao. San phdm dic dugc ding nhiéu trong cdc nganh cong nghiép
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va dan dung (chi ti€t chiu nén, tai trong tinh, tai trong phitc tap, kh6i
lugng 16n bang gang, thép...).

CHE TAO PHOI DUC
! y

| Piic trong khuon cét | ~——————m]  Dic dac biet |

N A Sy I O O A

Khuon trong|| Khuon trén Diing Khuon | ipic 4p|{ Ducly | Dic lien
hom nén xudng || dudng gat kim loai le 1am tuc
Khuén vo mong Khuon miu chiy

Hinh 1.1. So d6 qud trinh sdn xudt ditc
1.1.3. Phdn logi phuong phdp diic

Phuong phdp phan loai vat dic cho trén hinh 1.1; dac trung,
Uing dung ciia phrong phép dtic cho trong bang 1.1.

a. Theo loai khudn
- Khuon mét lan: khuon cat, khuén v mong, khuon miu chay...
- Khuén bén vinh ciru: khuén dat sét. '
- Khuén vinh ctru: khuon kim loai.

b. Theo vt liéu lam khuén: khuodn cét, khuon dat sét, khuon kim
loai.

¢. Theo phiwong phdp dién ddy hgp kim Idng: dic 4p luc, dic ly
tim...

1.2. Pic trong khuon cat
L.2.1. Khdi niém

Khuon cét duge ché tao bing hén hop cé thanh phdn chii yéu Ia
cdt. Khuon cét dé tao hinh vat dic (loai nhd, I6n, don gian, phic tap),
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dung mot 14n, nang suit thip, do chinh xdc vi d6 nhin bé mat thap,
lugng du gia cong 16n, t6n nhiéu kim loai. Khuon cat thudong ding
trong san xuit don chiéc, hang loat nhd, von ddu tu it, cong nghé dic
don gian. Hinh 1.2 gi¢i thiéu so dé qud trinh san xu4t mot vat dic
trong khudn cat.

CHITIET —~ BOMAU

Hén hap e * | Hén hop |
lam khuén + Mau "@. lam 161

N4u chay hop
Kim va rét hop
kim léng vao
khudén

Lam khuén

| Sdy khuon* l [ Khuon nroi | Sty 161

Khuon kho Lap rdp Khudn I*l_
|

Y

D& khuén, phé 16 +l Lam sach ]—b Kidm tra chét lugng |-I- VAT bUC

* Cha ¥: Chi sdy khuon trong nhimg mrong hap ddc biét, yéu cdu chdt hiong
cao vi sdy s lam thoi gian kéo ddi, gid thank sdn phdm cao.

Hinh 1.2, Qud trink sdn xudt diic trong khuon cdt

1.2.2. Cdc bo phdn co bdn ciia khuon dic bdng cdt

BS phan co ban ctia mét bo khuon diic béng cét (hinh 1.3) gém
khuén trén 1, khuon duéi 2, duge phan cich bdi mat phan khuén 3.
Hom khuon 4 bang gb hoac kim loai, bén trong 13 hén hgp (c6 céc 16
hoac ranh thodt khi 5).

Hai hom khu6n dugc 1ap v6i nhau bdi chét dinh vi 6 qua tai
hom khuén 7. Long khuon 8 tao hinh ddng bén ngoai, 13i tao thanh
hinh déng beén trong (16) vat dic. L&i gdm than 15i 9, cic géi 16i 10,
khe ho goi 161 11. He théng rét dé dan kim loai 10ng vao long khuén,
gom c6e 16t 12, Sng rét 13, rénh loc xi 14, ranh din 15, dau ngét hodc
dau hoi 16. Xuong khuén, xuong 18i 17 dé tang thém do bén cho
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khuon va 15i. Hinh 1.4 gidi thigu 1 vat diic sau khi d& khuon, pha 15i.

Bdng 1.1. Ddc trung ciia cdc phiong phdp diic va ng dung

PUC TRONG KHUON CAT
Phuong phip | Pdc trung Dang sdn xudt, Linh vuc sit dung
lam khuon phdn loai ddc tinh vdt diic
Miu gb San xuat don chiéc, loat nhd, |Dang thudng, chat
hinh dang bat k¥ lugng thudng
Mau kim loai  [San xudt loat, vat dic nho, Dé chinh xéc cao,
Lam khuon trung binh, dang don gian mau st dung lau -
bang  ITrong ham Vit nhd, trung bink, Nhiéu hom khusn,
tay khuén hinh dang tdy ¢ 1i€t kiem nén
xudng, sdy khuén
Trén nén xudng | San xudt don chige, Thiu hdom khuén
loat nhd, vat dic 16n, hinh  {Khuon tuoi
dang bat ky Pric cde hop kim
Lam May ép, mdy  |San xuft loat trung binh, vit |Nang sust cao
khuén din diic nho, don gian Hom khuén < 200
bang May théi, Loat nhd, trung binh, vat dic |Kich thude ton,
miy  maybincat  |16n, hinh dang bt ky hdm khuon I6n
PUC DAC BIET
Pitng, khuén | San xudt loat, Hop kim, dudng
kim loai; vt trdn xo0ay, réng kinh 16n, chiéu cao
Nam, khuén San xudt loat nho, trung binh, thép, o chiih xde
Diic cit, kim loai,  |vat diic dang bat ky cao, sir dung lau
ly congxdn .
tAm Nam, khusn Vat nhd, trung binh, hinh Hop kim, vat diic
kim loai’ dang thy ¥. 8an xudt loat, vt |khong I6n. Cic loai
hai nira diic réng trdn xoay, mat ngodi | éng, dudng kinh
ty ¢ nhé chiéu dai lén
Khuodn San xuft loat, vat dide nhd, Hop kim mau, chat
Pic 4p luc | kim loai trung binh lwgng vit diic cao,
' lvong du nho
Khuén vo Sdn xudlt loat, Hop kim quy hi€m,
mé_ng. mau kim |vart ditc nhd, chat lugng vat diic
pic  {loal trung binh cao, lugng du nho
chinh | MAy chay, Sén xudt loat vira, vat ddc Hop kim quy hiém,
Xdc khuon cit trung binh, vit diic chinh xéic
khoéng ¢6 mat  |hinh dang phic tap cao, khong gia
phan khuon

cong co, lugng du
nho
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Hinh 1.3. Cdc bo phan co ban cua khudn diic bang cét
1. Khudn trén; 2. Khuon duegi; 3. Mgr phdn khuén; 4. Hom khuén; 5. Rinh thodt khi; 6
Chét dinh vi; 7. Tai hom khuon; 8. Long khuén; 9. Thdn 16i; 10. Géi 16i; 11 Khe hd goi

61, 12. Céc ror thode phéu rét): 13. O’ng rét; 14. Ranh loc xi; 15. Rdnh ddn; 16. Pdu
ngét (hodc ddu hoi); 17. Xicong khuon, xieong 161,

)

Hinh 1.4.Vdt diic

1.3. Su két tinh ciia kim loai
1.3.1. Nhitng yéu t6 dnh huong dén su két tinh ciia kim loai va hop

kim
a. Tinh chdt Iy nhiét ciia kim logi va hop kim: nhiét d6 chay (dong
_ dic), nhiet do rét, do qua nhiét. ..
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b. Tinh chdt Iy nhiét ciia khuodn: vat liéu 1am khuon (cét, dat sét,
gang, thép, d6ng...), khudén kho hodc tuoi, nhiét do ctia khuén khi rét,
phuong phap lam nguéi...

¢. Cong nghé diic: phuong phdp 1am khuén (bang tay, bing mady,
dic dac biét...), phuong phap rét (truc tiép, xiphong, rung, dic ly tam,
ap luc...}).
1.3.2. Su hinh thanh vdt diic trong khuoén (qua 4 giai dOE_lﬂ)

a. Dién ddy hop kim Idng: yéu cdu dién day nhanh, lién tuc dé
khong lam giam nhiét d¢ cta hop kim 1ong.

b. Ha nhiét do tit nhiét do rét dén nhiét do két tinh, hgp kim long
xudt hién phin tf rin (trung tam két tinh - tAm mam) Ién ddn 1én va
xnat hign cac trung tam ket tinh khéc, dén khi tao 16p kim loai ran.
Ving két tinh theo huéng tan nhiét vudéng goc véi thanh khuén (hinh
1.6). Dy va thinh bén dong dac trudc (do truyén nhiét véi téc do khic
nhau).

¢. X¢i tinh va dong ddc

Khoang nhiét dé két tinh duoc tinh tir diém long (tir dudng
iong tré xudng) dén diém dic (tir dudmg dac trd 1én). Hudng tan nhiét
tir dudi 1én, tir ngoai vio taim. Su déng dic (theo I6p hay thé tich) dnh
hudng myc ti€p dén té chiic clia vat dic.

- Ping ddc theo I6p xay ra véi cac kim loai nguyén chét, hgp kim
cling tinh hodac hop kim ¢é khoadng nhiét d6 két tinh hep. D6 thi hinh
1.5a 1a dudng cong bidu dién trudng nhiét dé tang dan tir hai phia
thanh khuén (dinh cao nhét & tam). T8¢ d6 truyén nhiét ctia hop kim
15ng giam din tir ngoai vao. Ha nhiét do dén nhiét do két tinh, hinh
thanh timg 16p tinh thé. Tai th&i diém t, dudng cong 1 cét dudng biéu
dién nhiét do két tinh (T, ;) tai a, xuat hién 16p kim loai ran (dong
dic) chiéu diy S;; ha nhiét do dén t,, dudng cong 2 cat dudng biéu
dién nhiét do két tinh (T, ) tai a, ta ¢6 19p kim loai dong dac chiéu
day S,. Ha nhiét do dén thoi diém dudng biéu dién trudng nhiet do
nidm ngang (T € T,y ) vat ddc dong dic hoan toan. '

- Béng ddc theo thé tich xay ra khi hgp kim ¢6 khoang nhiét d6
két tinh 1én (2 pha léng va dic cha dudmg bidu dién hinh 1.5b). Tai
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