BAI GIANG MON CO SO CONG NGHE CHE TAO MAY
CHUONG 1. NHUNG KHAI NIEM CO BAN

§1: MOt s6 dinh nghia va khai niém

I/ Khéi niém vé san pham, phéi
1/ Sdn pham
- Dinh nghia: La danh tUr ding d€ chi mOt thanh pham dugc hoan thanh & khau cudi cling
- Vi du: + Nha may san xudt xe dap, xe mdy, 6 to.... 6 san pham la xe dap,
Xe may
+ Nha may san xudt @ bi thi sdn pham lai la cac G bi

- Ngodi ra sdn phdm cé th€ la b6 phdn, co cdu mdy, chi tiét... dung d€ 1ap rap, thay thé

+ Chi tiét mdy: 1a don vi nhd nhat khéng thé thao r0i dugc dé€ cdu tao nén may (VD:
banh rang, truc, vit, 16p..)
+ BO phdn mdy (cum mdy): 1 hai hay nhiéu chi ti€t may dudgc 1ap co dinh v6i nhau hay
tach rGi nhau nhung khéng thuc hién chuyén dong
+ CO cdu mdy: 14 hai hay nhi€u chi ti€t may G 1 b0 phan hay nhi€u b0 phan may c6 lién
hé v&i nhau & thuc hién dugc 1 chuyén dOng
2/ Phoi
- Dinh nghia: La danh tU c6 tinh quy udc chi mOt vat dugc dua vao & khau dau tién cla
qué trinh sdn xudt
- Vi du: qud trinh diic, 14 qud trinh rét kim loai 1&dng vao khuon, sau khi kim loai déng dac
trong khudn ta nhan dugc mot vat diic kim loai c6 hinh dang, kich thudc theo yéu cau.
Nhing vat diic ndy c6 thé la:
- San phdm cUa qua trinh diic.
- Chi tiét dic néu khong can gia cong cat got nifa .
- Phoi diic néu vat didc phai qua gia cong cat got nhu tién, phay, bao ...
I/ Qua trinh thiét ké
1/ Pinh nghia

La qua trinh con ngudi van dung kién thUc da tich lily qua viéc van dung tién b0 khoa
hoc m&i nhat d€ sang tao ra sdn pham mdi dugc thuc hién bang ban vé va thuyét minh.



2/ Pac di€m
- Ban thiét k& 1a co s3 d€ thuc hién qua trinh sdn xuat
- Ban thi€t k& 1a co sq phap ly d€ ki€m tra, do luGng, nghiém thu sdn pham, thuc hién
hop dong
III/ Qua trinh san xudt
1/ Pinh nghia

La qua trinh con ngudi théng qua cong cy lao dOng 1am bién dGi doi tugng sdn xudt ve
mat ban chat, trang thai, hinh dang va kich thudc d€ tao nén san phdm
2/ Pac di€m

- Qué trinh sdn xudt bao gOm nhié€u giai doan

Quang tu nhién

v

Hop kim den «— Luyénkimden —» Hop kim mau

San xuat duc
v
Ché tao phoi Han cat KL
Gia cong ap luc
v
Cit got kim loai
v
Nhiét luyén

v

- D€ thuc hién céc qué trinh sdn xudt, nha mdy co khi chia thanh nhi€u phan xudéng va b
phan theo day chuyén céng nghé nhung v&i nhi€m vu va phan viéc chuyén mén khac nhau
VD: U'ng v&i nhiing giai doan khac nhau ngudi ta t6 chifc thanh cac phan xudng nhd
nhu: Phan xudng diic, phan xudng rén ...
IV/ Qua trinh céng nghé (qui trinh céng nghé - QTCN)
1/ Pinh nghia

La m6t phan cla qua trinh sdn xudt dugc ti€n hanh bang mot ki thuét nhat dinh theo
mOt trinh tU da xac dinh.



2/ MOt sO vi du

- Qui trinh c6ng nghé diic 1a moét giai doan cUa qui trinh sdn xudt 1am thay doi trang thai
tU gang, thép thoi thanh vat dic

- Qui trinh cong nghé nhiét luyén lai lam thay ddi tinh chat vat Iy vat liéu chi tiét mdy.

- Qui trinh cong nghé 1ap rap 1a lién két cac vi tri twong quan gilra cac chi tiét may theo
mOt nguyén ly nhat dinh

§2: Cac thanh phan clla mdt qua trinh céng nghé
I/ Nguyén cong
1/ Dinh nghia
La mOt thanh phan cla qué trinh cong nghé do mOt (hodc nhém cong nhan) diing mot bd
dung cu ti€n hanh lién tuc tai mOt thoi di€m nhat dinh hoan thanh cong viéc. Néu ta thay
doi mot trong 3 y€u t0 nay thi thanh nguyén céng khéac
2/ Pac di€m
- Nguyén cong 1a don vi co bdn cla qué trinh cong nghé d€ hoach toan kinh t€ va to
chlc sdn xudt - c6 2 phuong hudng d€ phan chia nguyén cong:
+ Tap trung nguyén cong: Tai 1 chd 1am viéc 1am nhi€u céng viéc
+ Phan tan nguyén cong: Tai 1 chd lam viéc chi thuc hién 1 nguyén cong
- D€ ché tao 1 sdn pham c6 th€ thuc hién qua nhi€u nguyén cong thi cac nguyén cong do
duoc danh theo sO La Ma: [, 11, IIL,...
3/ Vi du
PE tién truc bac nhu hinh vé& trén ta c6 cac phuong an sau:
+ P/an 1: Tién dau C roi trd dau ti€n hanh tién n6t dau A - ta c6 1 nguyén cong

E H F
D G

A B C

A
!
A
!

+ P/an 2: Ti€n dau C cho ca loat n chi ti€t sau d6 ti€n hanh tién ndt dau A cho ca loatn
chi ti€t — Ta c6 2 nguyén cong

+ P/an 3: Tién dau C @ may 1 r0i dua sang mdy 2 tién nét dau 2 — Ta cé 2 nguyén cong
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II/ Budc
1/ PN: La mOt phan cla nguyén cong, truc ti€p thay doi trang thai kY thudt sdn pham
bang mOt hay mOt nhém dung cu vGi ché do 1am viéc khong d6i (d6i dung cu, chuyén
bé mat, doi ché do, chuyén sang mOt budc mdi)
2/ Vidu: Tién truc bac nhu & trén:
- P/an 1: Tién dau C... — Nguyén cong nay c6 2 budc:
+ B1: Tién dau C
+ B2: Tién dau A
-P/an 2 & 3: ... — MOi nguyén cong 1a mOt buGe phan cong
III/ POng tac
1/ PN: La m0t phan cla budc hodc nguyén cong. Tap hop cac hoat ddng, thao tac cla
cong nhan dé€ thuc hién nhiém vu cla budc (nguyén cong)

2/ Vi du: Bam niit, quay U dao, day u ddng, v.v...

§3: Cac dang san xuat
I/ S&n xuat don chiéc
1/ Pinh nghia

La dang sdn xuat ma dang sdn pham cla né c6 sdn lugng nho, it 1ap 1ai, khong theo mOt
quy luat nao
2/ Pac di€m
- ChuUng loai mat hang da dang, s6 lugng rat it, s&r dung dung cu va thiét bi van ning,
b0 tri theo nhém, vi du: nhém mday phay, nhém mady tién ...
- Yéu cau trinh d0 tay ngh€&, bac thg cao — t0 chifc cong vi€c theo loai thi€t bi hay theo
phan xudéng 1a rat thich hop.
- Khé co khi héa, tu dOng héa, ning suat thdp, khé thGng nhat héa, khé tiéu chudn héa
— dung trong sUa ch{ra, thay thé
11/ San xudat hang loat
1/ Pinh nghia
La dang sdn xuat ma dang san pham cla né c6 san lugng theo 16 (loat) dugc 18p di 1ap
lai sau mOt khodng thOi gian nhat dinh, s lugng nhi€u (vai trdim dén hang ngan)



2/ Pac di€m

Theo khOi lugng, kich thudc, mUc dd phic tap va sO luong ma phan ra:

+ Dang san xudt hang loat nho

+ Dang san xudt hang loat vira

+ Dang san xudt hang loat 16n

Qua trinh c6ng nghé dugc chia thanh cac nguyén cong riéng biét. M6i may (chd lam

viéc) chi thuc hién mot s it cic nguyén cong nhat dinh

~ Vidu: + Loat 16n: thuc hién < 5 nguyén céng/cho lam viéc

+ Loat vUa: 6-10 nguyén cong/chd lam viéc

+ Loat nhd: > 10 nguyén cong/chd lam viéc

I1I/ S&n xudt hang khoi
1/ Pinh nghia

La dang san xuat trong d6 vat pham dugc ché tao v4i mOt sO lugng rat 16n va lién tuc

trong khodng th0i gian dai
2/ Pac di€m

Xi nghiép san xudt hang khoi phén chia thanh nhi€u nguyén céng nho va thuc hién 6n
dinh tai tUng dia di€ém

Trang thi€t bi, dung cu dugc chuyén dung, dé cd khi héa, tu ddng héa

Dién hinh cla dang san xudt nay 1a sdn pham cla xi nghiép dOng ho, van phong

phém, o0t0, xe may, xe dap, bu-long, Oc vit...

§4: PO chinh xac gia cong va chat luong sdn pham
Chat lugng san pham trong nganh ché tao may gOm:
+ Chat lugng gia cong cac chi ti€t may
+ Chat lugng 1ap rép ching thanh sdn phdm dat cac yéu cau kY thudt
Chat lugng gia cong chi tiét gOm:
+ Chat lugng bé mat gia cong

+ D0 chinh xac gia cong

I/ Chat luong bé mat gia cong
1/ Khai niém




- Chat lugng bé mat gia cong phu thudc vao phuong phap & diéu kién gia cong cu thé.
- Chatlugng bé mat 1a muc tiéu chl y€u can dat ¢ budc gia cong tinh
- Chat lugng bé mat gia cong dugc danh gia bang:
+ PO nhap nhd t€ vi (@6 nham bé mat)
+ D0 song
+ Tinh chat co 1y cla bé mat gia cong
2/ Cac y€u t6 dac trung chat luong bé mat
a) DO nhdm bé mdt (d6 nh&p nho t€ vi)

* PN: Trong qua trinh cat, ludi cat cla dung cu cat taic ddng vao bé mat gia cong tao
thanh phoi dOng thdi hinh thanh nhiing vét xuGc cuc nho trén bé mat gia cong 1a d nham

bé mat
* PO nhap nhé t€ vi dugc danh gia bdi (hinh 4.1)
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Hinh 4.1
(So d6 x4c dinh d nhAp nhd té vi)

- Chiéu cao nha@p nhé (R,): 1a tri sO trung binh 5 khodng tr 5 dinh cao nhat dén 5 day
thap nhat cUa nhap nho t€ vi tinh trong pham vi chi€u dai chudn & dugc do song song
v@i duOng trung binh.

R,=[(Hi+H;+ ...+ Ho)—(Ho + Hy +...+ Hy) 1/ 5

- Sai léch profin trung binh céng (R,): 1a tri sO trung binh cla khodng cach (hy,h,,..., h,)

tU cac dinh trén duOng nhap nho t€ vi dén dudng trung binh cla né (m)
R.=Y h;/n (i=1,n)



* Khai ni€m khac:

- P6 nhap nhé té vi (d6 nhan béng): 1a co s& d€ danh gia dd nhan béng bé mat trong
pham vi chiéu dai chuan

- Chiéu dai chudn (I): 1a chiéu dai phdn bé mat dugc chon d€ danh gia dd nh&p nhd bé
mat
b) D0 séng bé mat

- PN: La chu ky khong bang phang cUa bé mat chi ti€t may dugc quan sat trong pham vi
16n hon d6 nham bé mat
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- C6 thé€ dung ti 1é gilta chi€u cao nhdp nhd & buGc séng d€ phan biét:

Hinh 4.2
(Do séng bé miit)

+ PO nham: c6 ty s6 1/h < 50
+ D0 séng: L/H = 50-1000

c) Tinh chét co Iy ca mdt gia cong

- Tinh chét cO ly bé mdt dugc th€ hién qua: d0 clmng t€ vi, tri s6 & dau cla Ung sudt du
b€ mat va cau tric t€ vi b€ mat

- C4u triic cta I0p bé mat kim loai (hinh 4.3a)



D0 cirng mat ngoai

bi pha huy
e 1p y 1

e »HB
2 0 cing 16p
3 § cung ngudi
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- i Do cirng kim loai co ban
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Hinh 4.3
(Cau tao bé mat)
+ L&p 1:1a 1 mang khi hap thu trén b& mat
— tao thanh rat nhanh chéng khi ti€p xtic v3i khong khi
_. rat dé mat di khi d6t néng
— chi€u day 18p nay khodng 2-3angstrong = 10°cm

+ L&p 2: 12 18p bi 6xi hoa (chi€u day = 40-80angstrong)

+ L&p 3: 13 18p kim loai bi bi€n dang (chiéu day = 50.000angstrong), mUc bi€n dang
gidm dan theo chi€u sau cla 18p — dO cUng kha cao, dd clng ting khi mUc d0 bién dang
cUa 16p ting
Su thay d6i d clng clia 16p bé mat kim loai sau khi gia céng co khi (tién, bao...)

(hinh 4.3b):
+ D0 clng thay d0i theo chi€u sau cUa kim loai
+ B& mat hoa cUng 16n nhat & 18p trén cling cla bé mat (chiu luc ép & ma sat 16n nhat
khi cat) - t°t - t0 chlc kim loai bj pha huy
II/ PO chinh xac gia cong
1/ Khai ni€m tinh 1ap 1an
a) Dinh nghia: Tinh 1ap 1an cla mOt chi ti€t hay bd phan may 1a kha ning thay thé cho
nhau khong can lua chon va stra chifa ma van bado ddm dugc cac diéu kién ky thuat va

kinh t& hop 1y.

b) Pdc di€ém
Vi du: + Céc & cu (mil Oc) cling c@ ren phdi van vao vdi bu 16ng ciing ¢d ren dé

+ Nhiing vién dan cUa mOt loai sting phai nap vUa vao nong sting cUa ching.
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— Chi tiét cling loai phai dat 2 yéu cau:
* Lic thay thé cho nhau khéng can 1ua chon ma 1dy mot chi ti€t bat ky trong cac chi tiét
cung loai.
* Liic thay thé khéng can sUa chita hay gia cong c0 gi thém.
2/ Khai ni€m do chinh xac gia cong
La d6 chinh x4c d€ chju dugc tai trong 18n, tOc dd cao, ap Iuc, nhiét dO 16n, v.v... & 1a
mUc d6 dat dugc khi khi gia cong cac chi ti€t thuc so vGi d0 chinh x4c thiét k€ dé ra, duoc
bi€u thi bang sai 1&ch vé kich thudc, sai 1éch vé hinh dang
3/ Céc vi du
« NE&u duong tam truc chinh mdy ti€n khong song song vGi sOng trugt thAn may trong

mat phang nam ngang — chi tiét gia cong s€ tao thanh hinh con (hinh 4.4)

—

N

qA]ct /

S B et
Hinh 4.4

« Né&u sOng truot khong thang trén mat phang nam ngang — quy dao chuyén dOng cla
miii dao khong thang — dudng kinh chi tiét gia cong cho to, chd nho (hinh 4.5)

) T e e e (I ¢ - Luong dich chuyén 16n nhat cua
sdng truot trén mat phang nam ngang
Sf')ng truot D - buong kinh nhan duoc & tiét dién
— L — ma tai d6 song trugt trung voi vi tri
e v tinh toan

6
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Hinh 4.5
« DO léch tim cla mili tdm truGc so vGi tam quay cUa truc chinh — dudng tdm chi ti€t
gia cong khong tring vGi dudng tam cUa 2 16 tdm da dugc gia cong truGe d€ ga dat

(hinh 4.6)



Duong

tAm miii L
tam trudc A-A
| PA
o = o~ S A
Cy |
Tam quay A DPuwong noi 2

(Tam truc chinh may)

Hinh 4.6

e - Do léch tim chia miii tam trwdc
ei- Do 1éch tAm ciia tim tiét dién hinh tron véi duwong néi 2 16 tim
L - Chiéu dai chi tiét gia cong
0(- Géc giira dwong tam chi tiét & dwong ndi 2 16 tim
« N&u truc chinh (may phay d(rng) khong vuéng géc vGi mat phang cla ban may thi khi

phay, mat phang gia céng khong song song vOi mat phang day cla chi tiét (hinh 4.7)

Chi tiét

Ban may % S

Hinh 4.7
« Né&u khong thang géc theo phuong doc cla ban may thi mat gia céng sé bj 16m (hinh
4.8)

/A\/ / Z
——S
Ban may
Hinh 4.8
(Mt phing gia cong bi 16m)

4/ Cac yéu td danh gia vé dd chinh xac gia cong
a) DO chinh xac kich thudc biéu thi bang dung sai
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b) DO chinh x4c hinh dang (3loai)
- Sai 1éch hinh ddng hinh hoc: @0 phang, d0 con, dd 6van

o} Mén

L

Dmax
o
_ D
|
| |
L

d) Con 2) Tang trng gl Yin ngua

Hink 51, Che dpng 13l 35 Mink boc
- Sai s6 hinh dang: 1a sai 1&ch vé hinh dang cla sdn pham thuc so vGi thiét ké
- Sai s6 hinh hoc : / trong cac tiét dién cat ngang (hinh 5/1a, b, c)
/ tiét dién cat doc (hinh 5/1e, g)

- PJ chinh xdc cUa hinh ddng hinh hoc té€ vi (40 béng bé mat)
uan gilta cc yéu t6 hinh hoc

D06 chinh xac vi tri tUon
VD: d0 song song gilta b€ mat clia 2 dudng tam, d0 thang goc gilta mat dau & dudng

C)
tam.......
_ch,SZ o
L]
=1
3 | D B T
T L ® v
]

Hinh 5/2: K higu qui udc v sai s6 tuong quan va cach ghi trén ban vé

d) Tinh chat co 1y cla 18p bé mat
11



- La mOt trong nh{ing chi tiéu quan trong cla d0 chinh xac, n6 dnh huéng 16n dén diéu
kién lam viéc cUa chi ti€t may (nhat 1a 1am viéc trong di€u kién dac biét)
- VD:
+ Trong lugng cUa pitténg trong dOng co khong dudc c6 sai sO qua 20g — dam bao
tinh ddng hoc, ddng luc hoc khi dOng cO 1am viéc
+ D0 cltng bé mat 1am viéc cla sOng trugt may < 55HRC
III/ Cac ni dung can tim hi€u & tu nghién cttu
1/ Dung sai, do luwong
2/ Cac phuong phap do & dung cu do
3/ Tiéu chu@n hoéa trong nganh co khi
—. Giao trinh CO KHi PAI CUONG

CHUONG 2. VAT LIEU CO BAN DUNG TRONG CHE TAO MAY
§5: Gang, thép va thép hop kim

I/ Gang
1/ HOp kim Fe - C
Gidn do trang thai hop kim Fe — C

1539 =Al D =1600°C
L+a (499} B
_a L
139 N
. / J Loxe
o. aty
:'5 Y E C F
5. o11]G i i
E ya 848 y+Xe y+Xe+Le i Xe+tLe
) | |
o P ; 727°F } K
a+Xe  a+P | Xe+P | P+XetLe, Xe+Le
Fell | 1 1
0,06 0,8 2,14 4,43 6,67%C

+ Xementit [Xe, Fe;C]: La hgp chat Fe;C c6 ti 1€ 6,67% C, c6 mang 1ap phuong kép, n6
12 hgp chat c6 d6 clg cao, khong cat got dugkc.
+ Austenit [y, A, Fe,(C)]:

~ MUrc d0 hoa tan 16n nhat 1 2,14% & t° = 1147°C
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~ Dung dich dac [C]r. cé tinh déo cao ton tai & t° > 727°C
+ Ferit [Fe hay Fe, hay a]:
~ La dung dich dac cUa C hoa tan va Fe
~ Gi6i han hoa tan 16n nhéat 1a 0,02% & 727°C, tOn tai & nhiét d0 thap — tinh déo cao,
ch(a it C nén rat bén
+ Peclit [P, (Fe,+Fe;C)]: La hOn hop co hoc cla Ferit & Xe — gion
+ Ledibuzit [Le hay (a+Xe) hay (P+Xe)]: La hon hgp co hoc clia O & Xe G t° > 727°C,
c6 thanh phan C = 4,43% - rat gion, cUing — it dugc ding trong ch€ tao may
+ Graphit (gr): La m6t pha C tu do, rat mém, d0 lién két kém - db hat gr, hinh déng gr.
Su phan bo gr quyét dinh d0 bén cla kim loai
~ PO hat 16n
~ Hinh dang hat dai
~ SU phan bo khéng déu
— PO bén Gr kém
2/ Gang
a) Khdi niém
- La hop kim Fe & C, c6 thanh phan C > 2,14%. Pdc tinh chung cla gang 1a cling & don,
c6 nhiét d0 néng chay thap, dé diic
- Con ch(ra c4c tap chat: Mn, Si, S, P hay mOt vai nguyén td hop kim khac:
+ Si trong gang 16n (n6 lam tang tinh lodng), Si = 1,5 - 3%
+ Mn can trG tinh th€ loang lam ting d® bén va c6 kha ning chiu mai mon
+S=05-1%
+P<0,1-0,2%
— Gang dugc s dung trong cong nghiép ché tao may

b) Phan loai gang & nhiing tinh cht co Ii cUa tlng loai gang

« Theo gidn d0 trang thdi ta cé:
+ Gang trudc cling tinh (C<4,43%)
+ Gang cung tinh (C=4,43%)
+ Gang sau cung tinh (C >4,43%)
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Hé¢ hop kim Fe-C

/\

Thép cacbon C <2,14% Gang C > 2,14%

Thep Thép Thép sau Gang Gang | | Gang sau

trudc N y . ich truoc N ; ine tinh
cung tich cung tlf)h e tlf, cung tinh cung tmoh cune “;
C<0,8% C=0,8%] |C>0,8% C < 4,43% C=4,43%| |C<0,8%

* Theo t& chiic:
* Gang tréng
+ KN: La loai gang ma hau hét C & dang Xe
+ T/c: Clng, don, tinh cat got (tinh cong nghé) kém
+ Pham vi st dung (PVSD): Ché tao nhiing chi ti€t chju mai mon cao, nam bén ngoai
kim loai (vi chiu dugc mai mon cla mdi truOng) nhu bi nghi€n, truc can, banh xe lu,...
—. Pai bd phan gang trang dugc mang U dé€ trd thanh gang déo
* Gang xam
+ KN: La loai gang c6 C G dang graphit tu do. Khi chiing bi gdy, mau mang tam thuc thi
nhitng ch6 t&m (Gr) bi mai mon. C6 thanh phén C = 2,8-3,5%
+ T/c gang xam phu thudc vao 2 yéu to:
~ Phu thuOc vao ti 1& P & F: nén cla gang xam phu thulc vao P, o
~ Phu thuQc vao d0 hat gr, hinh dang hat gr, su' phan bo hat gr
— Gang xam c6 dO bén nén cao, chiu mai mon, dac biét 1a c6 tinh dic tot
+ Ki hiéu: GX a-b [ GX- gang xam
a- Gidi han bén kéo
b- Giéi han bén nén ]
VD: GX 21-40 c6 Oke = 210MPa, Gyen = 400MPa
+ PVSD:
~ GX12-28, GX15-32, GX18-36: d0 bén khong cao — dung lam v6 hdp, nap che
~ GX21-40, GX28-48: c6 cO tinh cao hon nhd gr nhd, min — dung lam chi tiét chiu luc
nhu banh da, than may,...
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~ GX36-56, GX40-60: c6 d0 bén cao — ding ché tao v xilanh
* Gang cau
+ KN: La gang xdm dugc bi€n tinh Mg, sedi cacbon c6 dang cau
+ T/c: C6 dO bén cao hon gang xam, dac biét c6 dd déo bdo dam, c6 co tinh cao hon mot
sO thép thap
+ Ki hiéu: GC a-6 [ GC- gang cau
a - Gidi han bén kéo
5 —DPO dan dai |
VD: GC 42-12 c6 Okeo = 420N/mm?, § = 12%
+ PVSD: Diing d€ ché tao bang phuong phép dtic cac chi tiét mdy trung binh & 1én, hinh
dang phUc tap, can tdi trong cao, chiu va dap nhu cac loai truc khuya, truc can
* Gang déo
+ KN: La loai gang dugc ché toa tlr gang trang bang phuong phép nhiét luyén (U)
+ T/c: ~ Gang déo c6 d0 bén cao, d0 déo 16n
~ Gang trang U ra gang déo [Clx. — (C) (v&i t = 60-240h)
+ Ki hiéu: GZ a-6 [ GZ - gang déo
a - GiGi han bén kéo
§— D6 dan dai |
VD: GZ 60-8 c6 0y = 600N/mm?, § = 8%
+ PVSD: dung d€ ché tao chi ti€t phifc tap, thanh mAng
11/ Thép
1/ Khai niém
- La hop kim cUa Fe&C vGi C< 2,14%
- Ngoai ra con c6 ch(a cac tap chat: Mn, Si, S, P
+ Mn & Si 1a tap chat ¢6 10i 1am ting dd bén (Mn lam ting tinh chiu mai mon)
+ P & S la 2 nguyén t0 c6 hai (P <0,03%, S < 0,02%): P c6 tinh don ngudi, S ¢6 tinh don
nong
~ Don néng: tao ra tap chat nam & bién gidi cac hat. Khi & t° = 800-850°C n@ chdy ra —
lién két kém — tac dung luc vao né sé r0ira

~ Don ngudi: G t° = 400°C c6 tac dung luc — lién két cac hat gdy di — don ngudi
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- Tinh c0 tinh chl yéu cUa thép phu thudc vao C. C cang cao — d0 bén d0 clng cang
cao. C cang thap — thép déo, cang mém. Ngudi ta it dung thép c6 thanh phan C >1,3% vi
khi dé thép don

2/ Phan loai thép C
- Theo gidn d0 trang thdi:
+ [Clos : thép cung tich
+ C > 0,8%: thép sau cung tich
+ C < 0,8%: thép trudc cung tich
- Theo ham luong C:

+ Thép C thap :C<0,25%
+ Thép C trung binh: C = 0,25- 0,5%
+ Thép C cao :C>0,5%

- Theo phu'ong phdp luyén kim:

+ Thép luy€n trong 16 chuy€n: c6 chat luong khong cao, ham lugng cac nguyén tO kém
chinh xac
+ Thép luy€n trong 16 mac tanh: c6 chat lugng cao hon trong 16 chuyén 1 it
+ Thép luyén trong 16 di€n: c6 chat lugng cao hon nhiéu, kh(r hét tap chat tGi mUc
thap nhat
- Theo cong dung:
+ Thép C thong thuOng:
/ CT, (N/mm?) 1a con sO do d® bén kém nhat
VD: CT38 (CT - thép thong thuong, 38 — 0y = 380N/mm?)
/ Thép thong dung chia ra 3nhoém (A, B &C)
~ ACT, : LA nhém A chi x4c dinh dugc thanh phan co tinh (d0 bén, d0 déo, d6
cUng...) nhung khong xé4c dinh dugc thanh phan héa hoc — khong nhiét
luyén — phan 16n s& dung nhém nay trong xay dung & it ding trong cO
khi
~ BCT, : La phan nhém B, c0 tinh khéng On dinh, chi xac dinh dugc thanh
phan héa hoc — nhiét luyén dugc — dd kéo thap nhat
~ CCT, : La phan nhém 3 x4c dinh dugc ca c0 tinh & thanh phan héa hoc — nhiét
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luyén dugc — dung trong cO khi dugc
+ Thép C k&t cau: C6 ham luong C chinh xac, c6 ham luong S,P thap — chat lugng tot,
cO tinh cao
/ K/h: C20,C45 [ C — chi phan van cacbon trung binh
45 -6 0,45% C ]
/ PVSD:
~ Duing ché tao cac chi tiét may chiu luc cao hon
~ Vat liéu ndy thuOng dugc cung cap dudi dang ban thanh pham
+ Thép C dung cu:
/ KN: La loai thép co6 lugng C cao (0,7-1,3%)
lugng P thap (P<0,035%)
luong S thap (S<0,025%)
/ T/c & PVSD:
~ PO clng sau khi t6i & ram dat HRC= 60-62
~ Sau khi U d0 cUng dat khodng HB=107-217 — dé gia cOng cat, gia cong bang
ap luc
~ P06 tham toi thap (toi trong nudc) — dé gay nlt, v& nhat 1a v4i nhitng dung cu
6 kich thudc 16n
~ Tinh chiu néng kém, d0 cUng gidm nhanh v@i t° = 200-300°C (V=4-5m/ph)
~ Khé mai, dé bién dang khi nhiét luyén - it dung d€ ché tao nhig dung cu
dinh hinh
/ K/h: CD,
~ CD130 c6 [ CD — thép C dung cu
130 — 1,3%C (phan van C trung binh)
~ Né€u thép C c6 thém chit A ¢ dang sau la thép C t0t c6 d6 bén cao
VD: CD130A, CD80 ~ Y80, CD130 ~ Y130

I11/ Thép hop kim
1/ Khai ni€ém
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La loai thép ma ngoai Fe, C va cac tap chat ra, con c6 cac nguyén té dac biét (Cr, Ni,
Mn, Si, W, V, Mo, Ti, Nb, Cu,...) v&i m0t luong nhat dinh d€ lam thay d6i tG chltc va tinh
chat cla thép d€ hop vdi yéu cau st dung, n€u dudi mUc dé thi chi 1a tap chat

2/ Tinh chat
- Cai thién tinh thép: Khi cho nguyén t6 hgp kim vao dé nhiét luyén & hiéu qua nhiét
luyén cao hon C
- Tang kha ning chiu nhiét: 1am viéc dugc & nhiét d0 cao, thOi gian 1am viéc dai hon
thép C
- Tao nén céc t/c hda hoc, 1y hoc dac biét
3/ Ky hi€u: D€ k/h thép hop kim ta ding con s6 chi phan van C & dau sau d6 dén 1 chit
cai chi nguyén t6 hop kim (1 ch(r c4i nguyén t0 dugc viét hoa) & 1 con sO chi % nguyén
tO0 hop kim (khi % nguyén t& hgp kim 1a 1 thi ta khong can viét)
VD: 25Ni5Cr2Mn nghiala 25 - 0,25%C
Ni5 - 5%Niken
Cr2 - 2%Crom
Mn - 1%Mangan
— thép Niken Crom chiu d&n mon héa hoc t0t, chiu nhiét tot
4/ Pac di€ém cua tung loai thép
- Theo ham lUOng nguyén t& hop kim
+ Thép hgp kim thap: Y nguyén td hgp kim < 2,5%
+ Thép hop kim TB: ¥ nguyén td hgp kim = (2,5 — 10)%
+ Thép hgp kim cao: ¥ nguyén t6 hgp kim > 10%
- Theo nguyén t6 hop kim (g0i theo ngtG hgp kim chll yéu)
+ Thép Crom: Chiu nhiét c6 d0 cUing cao — lam cac 6 bi
+ Thép Niken: ChOng ri
+ Thép Crom — Niken: Chiu dn mon héa hoc
- Theo cong dung:
+ Thép két cau:
/ C6 ham lugng C=0,-0,85%, lu'gng % nguyén t0 hop kim thap
/ C6 d0 bén cao, d0 déo, d0 dai — 1am céc chi ti€t chju nhiét cao
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/ Nhom thép hgp kim 1o xo 0,5-0,7%: thép vong bi, thép xay dung, v.v...
/ Nhém thép hop kim thdp
(HSLA- High Strength Low Alloy Stell)

~ T/c: d0 bén cao (gidi han chdy 0>350Mpa), tinh chéng dn mon tdt, tinh han tot,
gia thanh ré
~ Mac thép HSLA (9nhém) — st dung 1 sO nhém théng dung:

« Nhém 1: ding cho két cau han, 1am viéc trong di€u kién ndng nhoc, chiu tai
trong dng truc ti€p rung
VD: 09T"2C (09Mn2Si), 10r2C1 (10Mn2Si)
+ Nhém 3: diing 1am két cau han cla tran &méi, 1am cau
VD: 15XCH/T (15CrSiNiCu)
« Nhém 4: dung cho cac két cdu khong chiu tai trong dOng, khong rung truc
ti€p
VD: 16I2C® (16Mn2SiV)
+ Thép hop kim dung cu:
/ C6 thanh phan C tuong doi cao tUr 0,8-1,5%
/ Thép c6 chlfa cac nguyén t0:
~ W, Cr, Co, V (Iam viéc & tdc dd 10-15m/ph & t° < 250°C) c6 tac dung:

« Lam tdng tinh th&m t6i cUa thép
« Lam ting tinh chju néng dén 3000C
« Thép HK dung cu nhém I: ding ché tao cac loai dung cu gia cong bang god
« Thép HK dung cu nhém II: lugng Cr 16n (1-1,5%) — tinh tham tdi, tinh cat
tOt, chiu nhiét vdi t° = 220-300°C
« Thép HK dung cu nhém III: ¢6 d0 tham tdi cao, it thay dbi kich thudc khi
nhiét luyén - ding ché tao cac loai dung cu c6 dd
chinh x4c cao & hinh dang phuc tap: miii doa,
tard, dao chuOt, cac loai dung cu do
« Thép HK dung cu nhém IV: ¢6 lugng V 16n, hat min - dé clng cao, d0
tham tdi thap - dung ché tao cac loai dung cu

can ludi sac cat, tuBi bén cao, gia cong cac loai
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vat liéu clng
~ Co6 (0,8-1,9%)Vonfram & thém Vadini la thép gié
* T/c:
> PO tham t6i 16n - dat dd cling HRC = 63-66
> PO chiu nhiét (6000C) Ung vGi V=25-35m/ph
’ C6 dO cling cao, bén, chiu mai mon
« Méc thép gi6 thuOng dung: P9, P18,...
+ Ngoai ra con c6: thép khong gi, thép tU tinh, thép dién wré

§6: Kim lo@i mau, hop kim cla kim loai mau
& vat liéu phi KL

I/ Khai ni€ém kim loai mau & hop kim ctua KL mau

- Sat va hop kim cla né (thép va gang) goi 1a kim loai den. Kim loai va hgp kim mau 1a
kim loai ma trong thanh phan cUa chiing khong ch(a Fe, hodc ch(fa mot li€u lugng rat nho.

- Kim loai mau cé nhiéu uu diém: tinh cong nghé tOt, tinh déo cao, cO tinh khé cao, c6
kha niang ch6ng dn mon va chOng mai mon t6t, c6 d0 dan nhiét, dan dién tét, ...Cac kim
loai thuGng gap 1a dOng, nhom, magié va titan.
II/ Cac kim lo@i mau va hop kim cua KL. mau thudng gap

1/ POng va hop kim dong

a) POng nguyén chat
- P06 dan dién, dan nhiét cao
- PoOng c6: + Khoi luong riéng: 8,94G/cm®
+ Nhiét d6 néng chdy: 1083°C
+ DO bén: o,= 160 MPa.
- D€ kéo s0i, kéo mOng
- C6 tinh chOng &n mon cao.
- O nhiét dO cao Cu dé bi 6xi héa, bén trong MT kiém, kém bén trong MT axit.
b) Hop kim Cu: c6 2 loai
- Pong thau: ¢6 ki hiéu []
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+ POng thau don gian:
~ Cu — Zn (vé€ nguyén ly Zn két hgp v&i Cu thi Zn< 49%)
~ Thanh phan Znt — d0 bént, gidi han clingt. Zn chi dugc ting dén 39%, néu >39%
thi dOng thau s& bi don
+ POng thau phUc tap: Pb, Fe, Al 1am ting t/c khac cUa Cu — k/h: [JAM
~ Al: Tang tinh chiu nhiét
~ Pb: Tang tinh boi tron
~ Fe: Tang tinh bén déo
c ) bong thanh c6 2 loai
+ POng thanh thiéc: sp-0dc663 nghia 1a 6%Cu, 3%thi€c, 3%Pb
+ POng thanh khong thiéc: La d6ng thanh trong d6 thi€c dugc thay thé bang cic nguyén
t0 khac & cai thién dugc mot sO t/c
2/ Nhoém & hop kim nhom

a) Nhém nguyén cht

- C6 mau trang vdi: D - Khéi lugng riéng = 2,79cm?
t° néng chdy = 628°C

- C6 @6 dan dién, dan nhiét tot

- b6 déo cao, dé kéo sgi, kéo mOng

- PO bén cao

b) HQOp kim nhém: c6 2 loai

- Hop kim nhém déo (gia céng dp luc duoc)
+ C6 thé rén, dap, can ép, gia cong bang cac hinh thifc gia cong ap luc khac
+ San xudt ra v4i dang tdm mOng, bang dai, cac thdi dinh hinh didy nhém & OGng
. Gidn do trang thai hop kim Al: A[T; ... A[]»
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déo dac

- Hop kim nhom duc

+ Nhiét luyén & t° = 520-540°C

+ Hoa gia G t° = 170-190°C

+ Khuén duic c6 thé 1a khudn dat, cat, khudn kim loai
3/ Magié & hop kim clla magié

a) Magié nguyén chét: c6 d6 bén riéng cao hon thép két cau, gang, hgp kim nhom

b) Hop kim magié

- Trong trang thai néng dé rén, dap, can, gia cong cat got
- Khéng bi nhiém tUr, khong bi toé 1(ta khi va cham manh hodc ma sat
- D€ han ddc biét 1a hO quang acgong
— dung tOt cho céc chi ti€t chju ubn khi lam viéc
4/ Vat liéu kim loai bét va vat li€u Nané

a) Vat liéu kim loai bt

- Kim loai bdt dugc ché tao khong theo cac cong nghé (diic, gia cong ap luc, cat got)
ma thuc hién nhu sau:

+ Tao bOt kim loai (hop kim) bang cong nghé ndu chdy & phun tao hat

+ Ep dinh hinh trong khuén d€ tao dang két cau

+ Thiéu két dé tao két cdu On dinh

- San pham ché tao bang cong nghé nay cé:

+ Chat lugng san phdm cao
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+ Tinh chat dac biét (tao d6 xOp d€ ting tinh chdng mai mon & diéu kién bdi tron)
+ Pat hiéu qua kinh t€ cao
+ SU dung vat liéu triét dé, it gia cong bo sung

b) Vat liéu Nano

- La cac loai kim loai, hgp kim vi tinh thé

- Dung trong linh vuc dién tl, cong nghé thong tin
5/ Niken & hop kim cla niken
6/ Kém & hop kim cla kém
7/ Chi & hop kim cUa chi
_ doc SGK
I1I/ Vat li€u phi kim loai

Nhiing vat liéu PKL thuOng ding trong nganh cd khi: gb, chat déo, cao su, da, amian,
dau, mJ, son v.v...
1/ GO
- C6 khoi lugng riéng nhod (0,35-0,75g/cm®) va gia ré.
- So véi kim loai, gb c6 d6 cling kém hon va dé gia cong (cUa, bao, cat, duc) hon.
- D06 bén clia gb khong ddng déu & tuong dbi thdp so vdi KL, dé bi muc, mot, bi am,
chay
- Tuy theo chat lugng va cong dung, g0 chia ra 2 loai:
+ GO tao hinh: ~ GO tron
~ GO x€é: dung lam toa xe, thiing 6t6, cic b0 phén may méc
nong nghiép, ...
+ GO dé€ d6bt (cui)
2/ Chat déo
- La nh(ing chat do cac hgp chat hitu co cao phan t( tao thanh
- T/c: nhe, dO cach dién, cach nhiét va tinh chOng &n mon cao, c6 khd ning chOng rung,
hé s ma sat 16n khi khong c6 ddu md, c6 hinh dang bén ngoai dep
- Chat déo thudng ding trong co khi

+ Téctolit: tinh chGng mai mon cao, tinh cach dién t6t — dung d€ lam banh ring, Ong 16t

0 truc, bac,...
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+ Giétinac: ¢6 cO tinh kém hon téctdlit nhung tinh cach dién cao, gia ré — dung lam vat
liéu céach dién (cd dién cao 4p) .....
+ Cac loai chat déo khong chiu nhiét:
~ PE (polyene) diing trong cong nghiép thuc phdm, dugc liéu
~ PVC (polychlorue de nyl) ding d€ ché tao Ong nudc
~ PA (poly amid) diing d€ ché tao banh ring, boc truc ....
3/ Composit
- DN: Laloai vat liéu mdi, dugc ché tao trén nhiéu loai vat liéu gom:
+ Vat liéu cot (dudi dang sgi): sgi thuy tinh, sgi graphit, sgi thép...
+ Vat li€u co ban (nén): chat déo, KL c6 d0 déo cao (Al, Cu)
- T/c: bén, nhe, chiu nhiét tOt, c6 tinh mai mon & chOng &n mon...
- PVSD: dugc dung trong nganh hang khong, xay dung ch€ tao may
4/ Cao su
- DBN: Laloai VL c6 tinh déo cao, khd ning gidm chan tOt, d0 cach dién cach am cao
- PVSD: dung lam siam 16p, 6ng dan, cac phan t( dan hoi cGa khdp truc, dai truyén,

vong dém, sdn pham cach dién...

§7: X li nhiét kim loai
I/ Nhi€t luyén thép
1/ Khai niém

Nhiét luyén 1a phuong phép cong nghé tap hgp cac vat pham roi nung néng dén t° nhat
dinh, gi(r nhiét mot thdi gian roi lam ngudi vdi tdc dO khac nhau d€ thu dugc mot td chitc
m&i c6 t/c theo yéu cau:

+ Thoi gian gi(r nhiét phu thudc vao khdi luong vat nung, cau tao vat nung
+ Lam nguli
~ Lam ngu0i chdm ciing v&i 1o — déng clfald — tatlod... — dd déo kém
~ Lam ngu®i nhanh

M6 hinh 16 luy@n thép
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2/ Cac phuong phap nhiét luyén
a) Phuong phép U

C bén viing Al
Pang 1 2 P (Peclit)
;Iilgzen cho 1/ 2/ X (Xcocbit)
lcjl.l;lye Sau phﬁn trung gian T (Trucbat)
ien
D6 cing Ci Cr B (Bacrat)
giam  HB Md
(T,) HRC
\
T61 han t(h)

Md: Budng bat dau chuyén bién Mactenxit
Trustit: 1a t6 chltc c6 giGi han dan hoi cao nhat (Gy)

- Puong cong nhiét luyén (gidn d6 dudng cong ch{t C) dugc xéc 1ap vdi thép cung tich
(0,8%C)

- PN: U 1a phuong phép nung néng thép t&i mOt nhiét dd nhat dinh, gilt mot thoi gian
sau d6 1am ngudi dan cling 16 — t0 chlc thu dugc 1a Peclit c6 dO cUng thap, dO bén
cao.

- Muc dich: c6 nhiéu phuong phap U ma mOi phuong phap chi dat dugc 1, 2 hay 3

trong 5 muc dich sau:
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4.
5.

Gidm d0 cUing (1am mém) thép d€ dé ti€n hanh gia cong cat

Lam ting d6 déo d€ dé ti€n hanh bi€n dang (dap, can, kéo) ngudi.

Lam gidm hay lam mat (ng sudt bén trong gay nén bdi gia cong cat, dic, han, bién
dang déo.

Lam dOng déu thanh phan hoé hoc trén vat diic bi thién tich.

Lam nho hat thép.

- Cdc phuong phdp U: Tuy theo lo@i thép ma ta c6 cdc phuong phap U khac nhau

+ U khéong chuy&n bién pha c6: U thap, U két tinh lai

+ U c6 chuy@n bi€n pha cé: U hoan toan, U khong hoan toan & U cdu hod, U dang

nhiét, U khuéch tan
b) Phuong phép thuOng hod

- DN: ThuOng hoa 1a phuong phap nhiét luyén gdm nung néng thép dén trang thai hoan

toan 1a austenit, gi(r nhi€t - 1am ngu0i & ngoai khéng khi — d6 clng cao hon U (1-
OHB)
- Ddc trung cUa thudng hod so vOi U:

+ Nhiét d0: giong U hoan toan
/ T% = Acs + (30-50°C) - cho thép trudc cling tich

/ T°% = ACem + (30-50°C) - cho thép sau cuing tich

[Ac; — t° két thiic tao thanh austenit khi nung thép truéc ciing tich

ACen — t k€t thiic hoa tan xémentit thit 2 vao austenit khi nung thép sau cung

tich]

+ TOc dO nguOi: nhanh hon, 1am ngudi trong khong khi tinh — kinh t€ hon U

+ TG chlc & c0o tinh: t& chlc dat dugc 1a gdn can bang vGi dO cling, cao hon U

- Muc dich & linh vuc dp dung:

1. Pam bdo tinh gia cong cat:

/ Thép < 0,25% - phdi thuOng hoa
/ Thép = 0,3- 0,65% — phai U hoan toan
/ Thép > 0,7% — phai U khdng hoan toan (U cau hoa)

2. Lam nho Xémentit chudn bi cho nhiét luyén két thic — ap dung cho céc thép két

cau trudc khi t6i (th€ tich & bé mat)
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3. Lam mat ludi xémentit II cUa thép sau cling tich (thudng ¢ dang 1udi 1am cho thép

gion) — thuong hoa véi tdc d6 ngudi nhanh hon U — it 1am hai tinh déo

¢) Toi thép

- DN: Ngu0i ta nung thép — t° chuy€n bi€n pha, gilf nhiét 1 thoi gian & lam nguli
nhanh trong cac mdi trudng khac nhau. D€ thu dugc t6 chiic khong can bang, khéng
on dinh c6 d6 clng cao.

- Cdc nét dac trung cUa tbi

+ Nhiét d0 t6i > Ac, d€ c6 austenit (c6 th€ giOng U hodc thudng hoa)
[Ac; — £ bat dau tao thanh austenit khi nung thép]
+ T6c d0 1am ngudi nhanh — (ng sudt nhiét, Ung sudt t& chlic déu l6n — dé gay nut,
bién dang, cong vénh
+ TG chUrc tao thanh clng & khéng 6n dinh
- Muc dich:
+ Nang cao d0 bén
+ Nang cao mOt sO tinh chat dac biét(chOng &n mon tUr tinh...)
- Cong nghé:
+ Nhiét do t6i: / DOi vi thép truGc clng tich : t = Acs + (30-50)°C
/ BOi vai thép sau cling tich: t = Ac, + (30-50)°C
+ Moi truOng t0i
/ Nudc: théng dung do gia thanh ré, tOc d0 1am ngudi cao, diing d€ t6i thép cacbon, do
tOc d0 ngudi cao nén dé giy cong vénh nUt
/ Nudc pha mudi, ki€ém: thuOng pha thém NaCl hodc NaOH dé€ tiang tOc do
+ PJ thdm t6i: 1a chiéu day 16p dugc toi phu thubc vao thanh phan héa hoc cla thép
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- Phuong phdp toi
+ Toi trong 1 mdi truOng (V,): Nudc
+ Toi trong 2 mdi truOng (V2): ~ Nudc
~ Khong khi & mubi
V,: MT 1 néng chdy
+ Tbi phan cap (Vs): nhing chi ti€t vao méi truOng c6 nhiét dd cao hon Ms (nhiét d
bat dau chuyén bi€n Mactenxit), gilt nhiét d0 mOt thdi gian ngan xong lam ngudi trong
dau hodc khong khi nham han ché (mg suat du
+ T6i dang nhiét 1a phuong phap t6i ngudi ta it nhiét @6 d€ phan hod ra sdn phdm
trung gian
+ T6i thé tich (t6i nhiing) 1a nhing toan b vat t6i vao trong MT tdi
+ T6i bé mat 1a phuong phép tdi chi téi bé mat, c6 dO dai
~ Nung KL dén t” tdi va phun nudc
~ Tdi dong di€n tan s6 cao (t6i cao tan)

- PVSD: Nhiéu chi tiét quan trong bang thép déu toi d€ nang cao tinh chat dap Ung
dugc yéu cau si dung nhu cac loai truc khuyu, 6 truc va hdu nhu tat cd céc loai
dung cu

d) Ram

- KN: Ram la cong ngh€ 1am 6n dinh thép sau khi toi

- Muc dich: Sau khi t6i phdi nung néng l1ai (ram) la dé€

+ Gidm Ung suat bén trong dé€n mUc khong lam thép qua gion

+ KhUr bd hoan toan Ung sudt bén trong

+ Diéu chinh c0 tinh cho phit hgp v3i diéu kién lam viéc cu thé cUa chi ti€t may &
dung cu

- Cdc phuong phdp ram:

+ Ram th4p: Nung thép v&i t° ram rdi gi(r nhiét 1 thGi gian — 1am ngudi cham (150-
250°)
Kh(r cong sudt du 1am gidm cong sudt. Tinh déo dai khéng dugc khdi phuc — lam

dung cu cat
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+ Ram TB (300-450°C): 1am gidm d0 cUing & d0 bén cla KL nhung lai nang cao d0 dai,
d0 gian dai 1én — dung d€ nhiét luyén 16 xo
+ Ram cao (500-600°): kh(r Ung luc du bén trong — nang cao d0 bén, d6 dai
TAC DUNG CUA PHUONG PHAP GIA CONG NHIET POI1 VOI
pO BEN CHI TIET MAY

1/ Bu-long thanh truy€n : Tuy c6 két cdu don gidn nhung bu-16ng thanh truyén vai tro
quan trong d€ ddm bao diéu kién lam viéc lam viéc cla dOng cO.

1/ Piéu kién lam viéc:
- Bu-16ng thanh truy€n lam viéc trong trang thai Ung sudt rat phiic tap: Chiu kéo, cat ...
- Trong qué trinh 1am viéc cUa dOng c0O, bu-16ng thanh truyén 1am c6 nhi€ém vu két n6i
thanh truyén v4i bd phan khéc va truyén chuy€n dOng cho thanh truyén.
2/ Yéu cau co tinh:

| Clt thich
|1 Thash tugén
;2 ﬁl;lélgjf-T ‘

|3/ Vang do

« D0 clng: Bu-16ng thanh truyén khéng yéu cau dd cling qua cao.
+ D0 bén: Trong qua trinh 1am viéc bu-16ng thanh truyén phai chiu luc 16m,
=>vi vy can giGi han bén, giéi han chdy cao.

DO dai va dap: bu-1ong thanh truyén yéu cau tuong doi déo dai. PO dai va dap kha

quan trong dOi v4i chi ti€t chiu tdi trong dOng do phai ting tai trong mOt cach dOt
ngbt — ddm bdo cho chi ti€t khé bi pha hly gion.
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 Bu-léng thanh truyén can c6 kha ning ch6ng udn d€ phu hop véi diéu kién lam
viéc cla bu-16ng thanh truyén.
3/ Chon m&t mac thép phit hop d€ ché tao bu-long thanh truyén:
« Do yéu cau vé cd tinh, tinh cong ngh&, kinh t€ ta sé chon Thép héa tdt (0,3-0,5%C)

lam vat liéu d€ ché tao bu-16ng thanh truyén.
«  VGi chi ti€t bu-16ng thanh truyén, ta chon mac thép hoa t&t C40 (0.40% C )
Ngoai ra ta ciing c6 th€ chon thép héa tOt khac nhu C45. ..
+ Thanh phan héa hoc clia thép héa tOt C40:
% C =0.40 % % Mn = 0.70 %
%P <0.04 % %S <0.04%
1 50 chi ti€t duoc lam tlr thép héa tdt C40:

4/ Phuong phap gia cong co khi thudng dudc diing dé ché tao chi tiét:
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Thép cay » Dapnéng —P Nhi(ejtéléyen —» Cénren
S -
(ThuOng héa) *
Buld Nhiét
u-long  '¢—— Makém |€— Lamsach |€— luyénkét
thanh truyén thic
5/ Cac bi€n phap xUr ly nhiét trudc va sau gia cong co khi
24 NLSOBO N1 KET THUC
>
"-"G Thuong hoa Toi Ram
=
E T T2
= Ta
My Mz \ Ma
>
Thoi gian, b

Qui trinh nhiét luvén buléng
T- thi gian gilr nhiét (thOi gian ngung & nhiét dd nung néng)
M- T6c d6 ngudi (sau khi gilr nhiét)
I/ Hoa - nhiét luyén KL,

1/ Nguyén ly chung
- DN: Hoé - nhiét luyén 1a phuong phap tham, bao hoa nguyén t6 hoa hoc (cacbon,
nito,...) vao b& mat thép bang cach khuéch tan & trang thai nguyén t(f tUr mdi trudng
bén ngoai & & nhiét d0 cao
- Muc dich:
+ Nang cao d0 cUng, tinh chOng mai mon & d6 bén moi cla thép — hiéu qua cao hon
t6i b€ mat — c6 tham C, thdm Ni, thadm C-Ni ... dugc Ung dung trong sdn xudt co khi
+ Nang cao tinh chdng &n mon dién hoa & hod hoc (chOng 6xy hoa & nhiét d0 cao) nhu
tham Cr, thdm Al, thdm Si
- Duoc tién hanh theo 3 giai doan
+ Giai doan 1 (phan hod): Ngudi ta 1am xudt hién cac chubi phan t(, phan tich phan tlr

thadm thanh ra cac nguyén t( hoa hoc cao.

+ Giai doan 2 (hap thu): Nguyén t(f hoat dugc hap thu 1én bé mat KL
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+ Giai doan 3 (khuéch tan): Nguyén t(r hoat s€ di sau vao bén trong theo co ché khuéch
tan d€ tao nén chiéu sau 1&p tham
2/ Cac phuong phap hoa nhiét luyén KL
a) Tham cacbon (thdm than)
- DN: La phuong phap hoa-nhiét luyén lam bdo hoa (thdm, khuéch tan) C 1én bé mat
chi ti€t thép — thay d0i t6 chirc 10p bé mat — thay dGi t/c
- Nguyén liéu d€ thdm C la than hoat tinh, than gd (d0 hat ® < 5mm)
- Chét xiic tdc: Dung CaCOs, BaCO;
- Thiét bi thdm: 16 nung, vat tham dat trong hOp
- Nhiét d§ thdm: 900-950°C
2C + 0, - 2CO (than gb chay trong dkién thi€u 6xy — 6xit cacbon)
2CO - CO;, + Cogur (khi CO khi gdp bé mat thép lai bi phan tich)

- PVSD: bé mat cUng, 16i déo, dai, d@m bdo tinh chOng mai mon & chiu tai tOt hon
+ Duing cho chi ti€t 1am viéc trong di€u kién ndng hon
VD: Banh ring hOp sO cUa 6t6 phai qua tham C
Banh rang hOp s6 clla may cat chi can tdi bé mat
+ Dung cho chi ti€t c6 hinh dang phUc tap, khong déu ddn ma van cho 18p tham déu
b) Tham Nito (NHs)

- DN: La phuong phap hod - nhi€t luyén 1am bdo hoa (tham, khuéch tan) nitd vao bé
mat thép nham muc dich chl y€u 1a nang cao d0 cling & tinh chdng mai mon (HRC
65-70 hon tham C)

- DPdc diém

+ Do ti€n hanh & nhiét d0 thap, khu€ch tan khé khin — thdi gian dai ma 16p thdm van
mong
VD: = 520°C thi 24h dat (0,25-0,30)mm
48h dat 0,40mm
+ Sau khi thadm khong ti€n hanh t6i & mai
+ Thép dung d€ tham la thép hop kim chuyén ding
+ LGp tham clng hon & d6 clng rat cao gilt dugc khi 1am viéc 6 t° > 500°C
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- PVSD: dung cho cac chi ti€t can dd cUng & tinh chGng mai mon rat cao, 1am viéc & t° >
500°C, song chiu tai trong khong 16n — truc, banh rang, dung cu cat, dung cu do
c) Tham Cacbon & Nit0 (xyanua)

- DN: La phuong phap hoa-nhiét luy€n 1am bao hoa (thdm, khuéch tan) dong thdi cd C
& N vao bé mat thép d€ nang cao dd cUing & tinh chOng &n mon
- Ddc diém: tuy theo nhiét dd thdm
+ Néu thadm xyanua & t°s, = 540 — 600°C thi N chiém uu thé
+ Né&u thadm xyanua & t°.,, = 800 — 860°C thi C chi€m uu thé
- PVSD: diing cho nhing chi ti€ét c& nhd va ¢d TB
d) Tham kim loai

- La qua trinh ting cuOng cac nguyén tO Al, Cr, Si, B, ... vao 16p bé mat clia sdn pham
bang thép d€ c6 thém tinh chiu nhiét, chOng gi, chOng mai mon...
- C6 thé dung thép tham kim loai thay th€ cho nhiing thép hgp kim cao cap, hi€ém
3/ Cac phuong phap xur ly khac
a) XU linhiét khuéch tan

- La1 trudng hop cla hod nhiét luyén. Su tao thanh 16p phu 14 do tdc dOng nhiét lam
néng chdy vat liéu phl clla bé mat — tao su khuéch tan & hinh thanh 16p phu

- Phuong phép thudng ding: nhiing kém, nhiing thi€c, nhiing chi - nham bdo v& bé
mat khoi su tic dOng clia moi truOng

b) Cong ngh€ CVD (Chemical Vapour Deposition — Cong nghé bGc bay trong chan
khong)

- Cong nghé nay tao 1&p phu kim loai & céramic 1én cac bé mat bang cac vat liéu khéc

nhau ( TiC, TiN, Al,Os... tao 16p phU chiu mai mon
Cr, Al, Si... tao 16p phU chOng dn mon)
- Pétao 1Gp phl bang cong nghé CVD, nguyén tO kim loai can phl phai duoc
chuy€n thanh cac hgp chat th€ khi nhG ngudn nhiét 16n

c) Cobng nghé PVD (Physical Vapour Deposition — Céng nghé ap dung tic dOng vat 1y)

- Cong nghé nay dé€ tao 16p phu: luc dién tl, hién tuong phéng di€n, phat quang trong
pha khi, su bay hoi, su' khuéch tan..

33



- D& tao 16p phl gdm: hod hai vat liéu phu, béc bay chat phll dén bé mat, ngung tu,
khuéch tan tao 16p phl

CHUONG 3. CAC PHUONG PHAP CHE TAO PHOI
§8: Cong nghé ché tao phoi diic
I/ Pinh nghia, ddc di€m va phan loai
1/ Pinh nghia:

- Pic KL 1a phuong phap cong nghé bang cach rét KL 10ng vao khuén da dinh hinh san
(hinh dang, kich thudc), tu ddng ngudi, két tinh 1ai — rd khudn theo sdn pham diic 1a
vat duc.

- San pham nay dugc chia lam 2 loai: Chi tiét didc, phoi diic

2/ Pac di€m

- Uudiém:

+ Puc dugc tir nhiing vat liéu khac nhau (gang, thép, kim loai mau &hgp kim cla
chting) v&i khoi lugng vat diic tU vai gam — hang trdm tan

+ Ché tao nhiing vat dic c6 hinh dang, két cau rat phic tap (thdn may cong cu, vo
dbng co...)

+ DO chinh x4c vé hinh dang, kich thudc &d0 béng khong cao (c6 thé dat cao khi thuc
hién phuong phép duc chinh x4c)

+ C6 thé diic dugc nhiéu 16p kim loai khac nhau trong mot vat diic

+ C6 kha nang co khi ho4, tu dOng hoa

+ Nang sudt cao so v3i cac nguyén td khac — gia thanh ré
- Nhugc diém:

+ TOn kim loai cho hé thdng rét

+ C6 nhiéu khuyét tat (thi€u hut, ro khi...) - ty 1& ph€ pham kha cao

+ Ki€m tra khuy€t tat bén trong vat diic doi hdi thiét bi hién dai
3/ Phan loai
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buc kim loai

buc 1 1an

buc khudn vinh ctru

Prc tinh

Puc khudn cat

Ngudn cudng buc

Puc dic biét

buc
lién
tuc

Lam khuon bang Lam khuon bang
may tay
v A
I e A e SN S
Lam Lam Lam buc| |DPac| |Khuén |Dic Puc
khuén khuén kh‘uon mau vé Kim ap i
2 trén nén bang chay| |mong loai luc tAm
hom xuong dudng

I1/ Dic trong khuon cat

1/ Khai niém:

- Khuén céat dugc ché tao bang 1 hGn hop cé thanh phan chul yéu la cat:

+ D& tao hinh

+ PO bong kém, dO chinh xac kém

—» ThuOng sdn xudt don chi€c hay sUa chita ché th(r

- Qua trinh sdn xudt dic

B6 miu

Hén hop X Hép 16i Hon hop
1am khuon Mau P 1am 16
_ _ Nau chay hop v
Lam khuon Kim & rot hop Lam 16i
kim 16ng vao
khuon
| Shy khuén | | Sy khuén | séy loi

Khuon khé

Lip rap khudn

[ D& khuén, ph 16— Khuon khd |—»{ Kiém tra cht lrong Vat dic

2/ Cac bé phén co ban cla khudn diic bang cat
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—__16

i

1- Khuon trén 7- Tai hom khudén
2- Khudn dudi 8- Long khuén
3- Mat phan khudén  9- Than 16i

4- Hom khudn 10- G6i 16i

5- Ranh tho4t khi  11- Khe hé goi 16i

6- Chot dinh vi

3/ Cac phuong phap lam khuon

a) Lam khuon bang tay

12- COc rét (phéu rot)

13- 6ng rot

14- Ranh loc xi

15- Ranh dan

16- Pau ngdt (dau hoi)

17- Xuong khuon, xuong 16i

Phan loai Pac diém Ung dung
Mau g0 Sx don chiéc, loat nho, hinh Dang thuOng, chat lugng thuOng
N dang bat ki N
Mau KL Sx hang loat, vat duc nhd, TB, D0 chinh xé4c cao, mau st dung lau
dang don gidn
Trong hom | Vat nhd, TB, hinh dang tuy y Nhi€u hom khuén, ti€t ki€ém nén
khuon xudng, sy khudn
Trén nén Sx don chi€c, loat nho, vat dic | Thi€u hom khudn, khuon tuoi, dic cac
xuéng 16n, dang bat ki hop kim

b) Lam khuén bang mdy

Phan loai

Pac di€m

U’ng dung

May ép, may dan

don gidn

San xuat loat TB, vat dic nho, | Ning sudt cao

Hom khuon < 200

May thGi, mdy ban cat

Loat nho, TB, vat dic 16n, hinh | Kich thudc 16n, hom khuén
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| dang bat ki | 16n

- VD: Nguyén li cUa may ép

- Kep chat mau 2, hom khuén chinh 3, hom khuén phu 4 1én ban may 1 — d6 day hon
hop 1am khuén vao hom khuén — xa ngang 5 1ap chay ép 6 dugc quay dén vj tri lam
vi€éc — ma van cho khi ép vao rinh 7 — ddy pittdng 8 trong xilanh 9 1én — toan bd

ban may, hom khuon di 1én

N2
T

2

2

|

|

|

|
=
\7
- Chay ép cO dinh nén hOn hgp — mat trén clla 3 — md van cho khi ra ngoai — phan

than ha xubng — quay xa ngang — it mau

—. Céc phuong phap dic khic: TU NGHIEN CcU'U

III/ Su két tinh cla kim loai, t8 chitc KL vat diic
1/ Su két tinh cla kim loai
- Quaé trinh két tinh phu thuQc vao nhiéu yéu t6:
+ T/c 1y nhiét clla khudn — khd ning dan nhiét clla khudn sé anh hudng dén chat
luong vat duic
+ Ban chat cUa hgp kim dtc: vat dic khac nhau (vat liéu) thi chat lugng vat diic khac
nhau
+ K&t cau, hinh dang, kich thudc
+ Cong nghé dic

- Céc giai doan cUa qué trinh két tinh (5 giai doan)
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+ Giai doan 1: Thdi gian dién ddy KL vao khuon tinh tU lic bat dau rét (ty,) dén thdi
di€m ket thiic rét () — quy€t dinh chat lugng hinh thanh hinh dang, kich thudc hoan
chinh

+ Giai doan 2: Ha nhiét d0 trong khudn tinh tU t, d€n thoi di€m bat dau két tinh (tax)
(KL 10ng bat dau két tinh) — phu thudc vao tu < tasmgenay cla bat ky KL nao:

~ te cang 16n thi khd niang ha nhiét d0 khudn cang 1au

to cang xa nhi€t dO nong chdy thi kha ndng ha nhiét khudn cang nhanh

~ t/c 1y nhiét ca khudn: khudn dan nhiét nhanh (chém) thi kha ning dan nhiét trong
khudn cang nhanh (cham)

+ Giai doan 3: Vat dudc két tinh trong khuén tinh tU toax — te — vat diic chuy€n hoa
hoan toan tUr th€ 18ng sang thé ran va quyét dinh chat luong vat dic

t°C

long

dac

|
|
|
|
3
b toae S
~ Phu thuOc vao 2 yéu td: /Ban chat vat liéu dic
/ Cong nghé diic
~ Qua trinh két tinh xdy ra theo 2 dang:  / K&t tinh theo 16p
/ K&t tinh theo thé tich
+ Giai doan 4: Ngu0i & trong khuon tinh tU 14¢ tis: e ket inn AEN tigiinn1ai — ti€p tUc hoan
chinh cau tric vat diic & anh hudéng t/c cla vat liéu vat dic
+ Giai doan 5: Ngu0i ngoai khudn tU Ic tis mic ket inn1ai d€N 10 khudn & d€ ngudi ngoai
trdi, do qua trinh ngudi nhanh nén dé phat sinh khuyét tat
2/ TO chirc KL vat dic
- Phu thuOc vao: k&t cau, phuong phap & cong nghé diic
- Xét t0 chirc KL vat diic v&i di€u kién ngudi binh thudng trén 1 thoi dic vGi 2 mat

cat: doc & ngang
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+ Ving 1: vO, hat nho c6 dd bén & do clng cao
+ Ving 2: tinh th€ hat dai hinh nhanh cay, theo hudng vectd tan nhiét, vudng géc, xuyén
tam
Né€u vat diic c6 thanh mdng, ti€t dién ngang nho, tdc dO tan nhiét 16n thi cac hat phat
tri€én giao nhau & tim — goi la dang xuyén tdm
+ Ving 3: gilfa thdi diic c6 nhimng hat to, déu truc, dang hudng
IV/ Y&u t6 dnh huéng dén chat luong vat diic

Chat lugng vat dic dugc danh gid bang cac chi tiéu sau day:
- DO chinh xéc hinh dang & kich thudc
- DO nhan béng mat ngoai
- Chatluong KL cUla hgp kim vat diic tuy thudc vao qué trinh cong nghé diic & yéu cau
san pham
1/ Hop kim diic: MOi hgp kim diic ¢6 tinh diic khac nhau nén chat lugng vat didc ciing
khac nhau — chon bién phap cong nghé hop ly
2/ Loai khuon dic & phuong phap diic

- Loai khuon duc:

+ Khuén cat dan nhiét kém do hop kim 18ng ngudi chdm, tao hat tinh thé 16n. BE mat
long khuén xu xi — d® nhan bé mat vat diic thap

+ Khuén KL dan nhiét tot: t6 chitc KL vat diic c6 hat nhd 1am co tinh ting nhung do
nguOi nhanh nén c6 Ung sudt, n(t né vat dic — kho khin cho qué trinh cat got
- Phuong phap lam khu6n

+ Khuén cat 1am bang tay cho chat lugng vat dic trong khuon thap hon lam bang may
(d0 chinh x4c cao, chat lugng dong déu)
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+ Cling 1 loai khuén KL nhung phudng phép dién day bang rét tu do tao chat lugng
khac véi dién day dudi &p luc, dién day nhd luc li tim
3/ Cong nghé duc
- Cong nghé dic hop 1y sé 1am gidm dén mUc t6i thi€u cc khuy€t tat cla vat dic kém
theo nang cao tay nghé€, hién dai hoa qua trinh san xudt, thay dGi trang thiét bi
- Cong nghé dic gbm:
+ Cong ngh€ ndu chdy hop kim dic (kém thi€t bi hién dai, khOng ché thanh phan,
nhiét do...)
+ Cong nghé ché tao khudn & 16i (bang tay, bang may, say...)

+ Cong nghé rét (co tac ddng ca hoc, rung, 1ac...)

§9: Gia cong kim loai bang ap luc (GCAL)
I/ Khai niém chung
1/ Khai ni€m
- La 1 phuong phép ché tao phoi bang cach ding ngoai luc tac dung 1én KL & trang
thai ran lam cho KL bién dang déo — nhan dugc sdn pham cé hinh dang, kich thudc
yéu cau.
- VD: nhiing ph€ phdm GCAL: vO 6t6, binh xang xe, binh ga (gia cong bi€n dang tao
hinh)
2/ Pac di€m
- Chat lugng cla phoi tao ra bang GCAL c6 cd tinh t6t hon chat lugng cla phdi tao ra
bang diic
+ TG chlic co tinh c6 t6 chifc cdu triic dang hat
Con GCAL c6 cau triic dang thg
+ V€ d0 chinh xac
+ Vé chat lugng bé mat
. Cé tinh tuong doi
- Khong gia cong dugc nhiing vat liéu KL c6 tinh déo thap
- Khong gia cong dugc nhiing hinh dang c6 k&t cau phuc tap.
- Nhing chi ti€t c6 kich thudc 16n, cOng kénh thi ciing khong 1a GCAL
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- Ung dung k¥ thuat ca khi hoa, tu ddng hoa d€ nang cao ning sudt, chat lugng, an
toan lao dOng.
3/ Phan loai
SO do phan loai cac phuong phap GCAL

Gia cong ap luc

I
| A R AN A

Kéo kim| | Epkim | | Réntu | | Dap thé .
loai loai do tich

Can

II/ Nguyén ly bi€n dang KL
1/ Khai niém vé luc

- Ngoai luc
+ Luc tac dung chinh - P
+ Phan luc -~ N
+ LUc ma sat — Fus
bao
E{ ‘Fﬂ) phoi
phoi sau
gia cong
N
ARAN Ve
N AN
- NOi luc xuat hién do:

+ Phan b0 nhiét d0 khong dong d€u khi nung néng
+ Ngoai luc tac dung 1én vat gia cong khong déu
—. Ung sudt ndi luc 1am gidm gidi han bén, gidi han méi — vugt qua gidi han nay vat
th€ sé bi nUt né va pha huy
2/ Khai niém vé bién dang clia VLKL khi chiu tac dung ngoai luc
- Vat gia cong khi chiu tdc dung P thi sé xdy ra bi€n dang tuy thuQc vao gié tri clla P —

c6 th€ xay ra céc loai bién dang:
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+ Bi€n dang dan hoi (doan oa)
+ Bién dang déo (doan ac)
+ Bién dang pha huy (doan cd)
- Gia cong 4p dung cho bi€n dang déo gitip cho tinh todn luc dap — cong suat may dap
— chon may - tinh d6 bén, d0 cling, dd chiu mon cUa khudn dap

III/ Cac phuong phap gia cong KL bang ap luc

&
D

a)

e

a}

Hinh 44. Cic piuicag, phip gia ctng bing 5p Iyc.
1/ Can
a) Khdi niém: La qua trinh bi€n dang KL qua khe h& cUa cac truc can quay ngugc chiéu
nhau d€ tao nén sdn pham can bang luc ma sat (hinh 44a)

b) Phan loai cdc phu'ong phdp cdn

- Theo nhiét d6 gia cong: Can néng, can ngudi

42



- Theo chi€u quay & phuong truc can: Can dQc, can ngang, cdn nghiéng

c¢) Ung dung
- Thép hinh:

+Pon gidn: Q m

conean [SWIEIX

+ Pac biét:

- Thép 6ng: Ong c6 mbi han & khong c6 mbi han
- Thép tam: chi€ém 70%, dugc san xudt theo tiéu chudn
+ Tam day: 4-60mm
+ Con lai thép mOng: ~ 2- 4mm
~ 2mm: thép 14, thép culn, thép bing...
2/ Kéo kim loai
a) Khdi niém: La phudng phap bi€n dang déo KL qua 16 hinh khuon kéo dudi tac dung
cUa luc kéo, sdn pham c6 hinh dang, kich thudc nhd hon tiét dién phai (hinh 44b)
b) U ng dung:
~ Vat liéu khudn dugc ché tao tUr hop kim clng (kéo day c6 D = 0,5mm)
~ Bang kim cudng (kéo day c6 D rat nhd)
~ Bang thép dung cu hay thép gi6 (kéo day thanh hay 6ng c6 D 16n)
3/ Ep kim loai
a) Khdi niém: La qua trinh nén KL trong khudn kin qua 16 khuon ép d€ nhén dugc hinh
dang va kich thuGc cUa chi ti€t can ché tao (hinh44c)
b) Cdc phuong phdp ép

- Ep thuén: chi€u di ra clla sdn phdm cing vGi chiéu cla luc ép

- Ep nghich: chiéu luc ép ngugc vdi chiéu di ra cla sdn pham, dé bién dang déo, tao
hinh t6t hon, dé rung d0ng, chat luong sdn phdm kém hon

) Ung dung: s&n pham ép c6 thé 1a thoi, diy, 6ng... v6i cac tiét dién khac nhau (theo 16
hinh khuon ép)
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4/ Rén tu do
a) Khdi niém: La qua trinh bi€n dang tu' do dudi tac dung cUa thi€t bi tao luc, dung cu
(bé mat bua, de) (hinh 44d)
b) Pdc diém: + Tinh nhiét cao
+ Gia cong dugc vat phuc tap
+ CO tinh cUa vat rén tu do khong déu
+ Tinh déo KL khong cao, khéng nén gc vat hinh khudn, ném

c) Cbng nghé reén tu do:

« Nguyén céng gOm:

- ChOn: 1a nguyén cong rén 1am cho ti€t di€n cla phai 16n 1én do chi€u cao gidm xubng
— Phuong phép chon: + ChOn toan phan
+ ChoOn dau
+ ChoOn gilra
- Vuét: Lam tiét dién vat gidm di, ting chi€u dai vat
+ C6 2 phuong phap lat phoi
~ Lat phdi 90° (ning sudt cao)

1 3

[ o]

AN
1 3
\4/

~ Xoay phdi (ning suat kém)
+Vubt 6ng: ~ Lam ting duong kinh truc tdm (®1)
~ Tang chiéu dai (L1) - truc vudt (Ong dai ra)
~ Do
+ Vu6t phang: 1am quay phéi, 1am ting chiéu dai, rOng (L,B1) - dudc tdm phang rat

mong

44



+ Dung cU: chay & c0i dot
+ C6 2 phuong phap: ~ b6t 10 thong
~ POt 16 khong thong
— ¢6 1 miéng dbn véi chiu cao = chi€u cao miéng cOi - chi€u day phdi — ching c6
chiéu cao = chiéu cao 16 can dot

- U6n: 1am cho thanh KL c6 thG thay doi

— nguyén cong ubn lam cho 1 phan cUa thanh (thd, soi) quay di géc 1am thanh vGi phan

con lai 1 lugng nhat dinh.

« Khuyét tat: xay ra khi chi€u cao phdi H/D > 2,5

- Thiét dién tang trbng

- Tang trOng kép

5/ D@p thé tich

a) Khdi niém: La phuong phép rén ma kim loai bi€én dang trong 1ong khudn c6 hinh dang

va kich thu@c nhat dinh (hinh 44e)

_. nang sudt cao, khong can t° cao. D& cd khi hoa, tu ddng hda
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b) Cdc phuong phdp dap

e Dap trong khuén hé

‘ P

T
W phén khuon

- Phuong cUa luc tic dung vudng géc mat phan khuon (c6 ranh ba-via)

- Cong suat 16n, tinh déo kém

 Dap trong khudn kin

ﬁNﬁ

mpk

— Luc song song v@i mat phan khudn:
+ Khong c6 ba-via
+ Tinh déo cao
+ Cong suat nhd
+ Ché tao kho khan, dé v3, gia thanh dat hon
+ Yéu cau tinh toan phdi khi dap can chinh x4c hon
6/ Dap tam
a) Khdi niém: La phuong phép bi€n dang déo phoi KL & dang tam (hinh 44g)
b) Pdc diém:
- P06 bén, dd bong cao, dd chinh x4c cao, kha ning 1ap 1an cao
- Kha ning c0o khi hod, tu ddng hod cao
- Ning sudt cao

¢) Cdc nguyén cong

+ Pha cat phdi
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AN

—X

P
i P 1 % 6 e L n
% % % 1- Lwoi cat trén
@ 2 2-Phéi
7. 7 2 P .
7 % s 1 m 3- Luoi cat duoi
+ -+

3 Q 4- Ludi cit dia

5- San phim

(a) (b) 4
hinh 6 ©

- Pha cat: chia 1 tAm phéi 16n thanh 1 tdm phoi nhd, v&t cat khong khép kin.
+ Dao song song (hinh 6a): mOi lan cat, cat toan b6 chiéu dai — ning sudt cao, vét
cat dep nhung bat 10i 1a Leg < Laao
+ Dao nghiéng (hinh 6b): ting vét cat lién ti€p trén c6 thé cat dugc chiéu dai tuy ¥,
vét cat xau, ning sudt thap
+ Dao dia (hinh 6¢): 1a dao dang dia dugc 13p trén truc quay
~ N6 vlra cat, vira kéo vat vao
~ B6 tri dugc nhiéu cap dao d€ cat dugc nhiéu mat phang
- DA4p cdt phéi: chu vi cat 1a 1 dudng khép kin, cat bang chay, cOi — khi ti€én hanh déap
cat phoi phai bé tri d€ cat dugc nhi€u hinh nhat

chay dip

phoi

coi dap

A

~. Lay A bd B (dap 10)
L3y B b0 A (dap cat)
~ Hiéusudt: n= Y F 100%/F, ( F: - dién tich phoi i
F, - dién tich tAm phoi)
e Tao hinh
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- Dap sau: 1a nguyén céng cdu tao ra cic san phdm dang 6ng théng hay khong théng
phoi ...
+ Dap sau khong 1am mdng thanh
~ 1 phan vat liéu chua dugc dap bi nhin
~ Chi€u day phéi = chi€u day san phdm
~ PE& chOng hién tugng nhin phai ding 1 vanh chan gir phoi

+ Dap siu lam mong thanh S, < S,

1< So
S, S
1 Vo 0t 2o .
i * So = Sot (chidu day day)
gl S1 - chidu dai thanh
san phim

A

- Uobn vanh: thuc hién trén nhiéu b0 chay, c6i khac nhau
~, 1a nguyén cong tao ra mQi mat phang vudng goc vai truc Gng
- Té6p mi€ng: 1am cho san phdm Ong nho lai
- Gian phOng: 1am thay dGi ti€t dién 1 doan nao dé cla Ong chat 10ng
d) Ung dung: ding trong nganh cong nghiép 6t6, hang khong, hang hai, dung cu thiét b
dién, dién t(, cong nghi€p thuc phdm, dan dung, chi tiét che chan, ndp ddy, vO, thung
cha...

§10: Gia cong kim loai bang han & cat

I/ Dinh nghia, déc di€m, phan loai

1/ Pinh nghia: La phuong phap cong nghé ndi cc chi tiét may bang kim loai hodc phi kim
loai v&i nhau bang cach nung néng ch6 n6i dén trang thai han (chdy hodc déo).
+ Chdy d€ ching két tinh lai
+ Déo diing luc ép d€ chiing khu€ch tan sang nhau goi 1a m6i ndi (m&i han). Sdn pham
dugc ché tao nhu vay goi la vat han, phdi dugc ché tao nhu vay goi 1a phdi han
2/ Pac di€m

- Uudiém:
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+ Tao lién két phic tap ma diic, rén - dap khé hodc khong thuc hién dugc

+ Han dugc cac vat li€u cling loai hodc khac loai

+ Ti€t kiém KL nhi€u: so vGi tan bang dinh rivé, 1ap bang buldng ti€t ki€ém 20%, so voi
ddc thi ti€t kiém 50%

+ Cong nghé han tuong dbi don gidn & linh dOng

+ Han tao ra cac két cdu kin, d0 bén cao — ché tao san phdm chiu ap luc: bé chira,
thiing, binh ap luc, dudng Ong...

—, ning sudt, chat lugng han cao, gi4 thanh sdn phdm ha
- Nhugc di€m: Sau khi han van ton tai Ung suat du, vat han dé bién dang (cong, vénh)

3/ Phan loai

Han kim loai
|
’ v

Han ap luc Han nong chay
Han Han Han Han Han ?én ti}U;lI’rla Han
ma . ; " A a
5 2 a ién .
rén st nguot no 1en Whi dién khi
e e D e By
Han Han Han Han Han Han Han
siéu | |khuéch| | tiép | | cao xi | |dignho| | plasma
am tan xtic tan dién | | quang | |ho quang
]
Han Han Han Han hd| | Han Han| |Dung| |Dung| | N()Ai
giap | |tiép xac| [tiép xuc quang | | ban tur tu dong dO‘Alg thuén
méi diém || dudng tay dong | |dong| | xoay mot Nb6i
chiéu| |chiéu »nghi ch
II/ Cac cong nghe han
1/ Han h6 quang

a) Khdi niém
- HO quang han: 12 ngon 1(a sinh ra gita 2 dién cuc khi d6 di qua méi truGng da bi ion
hoa
+ Ngon 1(fa nay c6 4nh séng chéi, trang, c6 t%., = 6000°C
+ Puong dac tinh cUa hd quang han t6t nhat trong khodng II tai I = (10> — 10%)A
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60 I 11 I /

40

107 10° I(A)
—. Han ho quang tay

~/ thuin
nghich

que han

O

~ HO quang truc ti€p:

1

~ Hb6 quang gian ti€p:

- Dién cuc han:
+ Han hO quang truc ti€p: dién cuc néng chdy bo sung KL cho mOi han goi 1a que han
+ Han hO quang gian ti€p: dién cu khdng néng chdy nén nguodi ta phai ding 1 que han
phu d€ b0 sung
— Co0 2 loai que han:
~ Que han tran khong cé nita, han tu dOng, ban tu dOng c6 day han trén
~ Que han boc thuGc han: bén ngoai 16i thép dugc dap thudc doc theo que han
b) Ngubn dién han & mdy han

- Dong dién xoay chiéu

+ C6 san, rat ré, thiét bj don gidn

+ Ngon 1Uta h quang chay khong On dinh, chat Iugng moi han kém.
- Dong 1 chiéu

+ C6 may phét dién 1 chiéu

+ HO quang On dinh, chat lugng han cao, gia thanh dat.
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- Yéu cau ki thuat:
+ Dién thé khong tai nhd: U, nho (50-80V)
+ Pién thé khi han: U, < U,

L/

+ Pién thé han dé dang thay d6i phit hgp v4i dién tré (U, thay dGi — R,)
(dong dién dac tinh yéu cau phai la ddc lién tuc)

+ Dong dién ngan mach Ly, = (1,3 — 1,4)I, (dong dién ngdn mach khong thé vugt qua
dong dién 2 han 30- 40%)

+1,, U, c6 dang hinh sin 1éch pha

+ CuOng d0 dong dién han phai dé di€u chinh theo phan cap (di€u chinh rdi rac) & vo
cap phOi hgp (moi gia tri tU max — min)

+ Gon nhe, dé ché tao, dé van hanh & dac biét gia thanh ré

c) Cong nghé han

- Cac loai mOi han mOi han

+ Han chOng: '

+ Han goc:

+ Han chU T:

- Vi tri mGi han trong khong gian: chia 1am 3 géc
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vi tri han

120° diing 60° k}

vi tri han

" A vi tri
ngira (khé han sép
nhat) ‘
v/
180° | 0
han ngang (hwéng

theo chidu thing
dirng

Trong 3 mOi han nay vi tri han sap 1a thudn 10i nhat
- Ché dd han
+ Duong kinh que han

~ Giap mOi:

dque = S/2 + 1 (mm)

~ Han goc:

dqe = K/2 + 2 (mm) k.
[ S - chiéu day vat han gidp mOi
K - canh mOi han géc hay ch(r T ]
+ Cudng d6 dong dién: I, = (20 + 6dg.) (A)

— Chd y: day 1a doi v&i han sap
Né€u han dlng gidm di (10 — 15%), han ngUa gidm di (15- 20%)

d) Hdn hd quang tu' déng & bdn tu dOng: d€ nang cao ning sudt lao dOng

« Han tu dOng (ndng sudt cao, chat luong tOt) nén tu' dOng:
- Gay ho quang

- Duy tri h6 quang

- Rac thubc, phun khi

- Hoan thanh m6i han

—. Han tu dOng trong khi bdo v& c6 thé dung khi trd (Argon, héli)
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 Han bén tu ddng

- TudOng: ~ Gay hd quang
~ Duy tri hO quang
- Bang tay: ~ Rac thuOc, phun khi
~ Hoan thanh mGi han
2/ Han khi
a) Khdi niém: La phudng phap hoa hoc, Phuong phap néng chdy bang ngu6n nhiét hat
sinh ra tU cac phan Ung chay trong 6xy tao ra.
b) Khi han & ngon Ita han

* Khi dxy: + Hod hoc
+Vatly (dién phan nudc)
+ Cong nghiép (hoa 16ng khong khi)
 Khi chay: 1 tat ca cac loai han khi khi chay trong O, n6 tod nhiét (thuong ding C,H,)
— Ngon 1Ufa han khi:

vang sam

i

ICHZ, H,O0
C | /HCo

3200

0,/ CH; = 1,1 — 1,2
0,/CH<1,1

0,/ CH,>1,2 - gido O, : 1+ 11 rat1én — oxy hoa: diung han dong xanh
c) Tram han khi
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Thung di€u ché 1: 4p sudt P = latm

Binh 6xy 2: ~ Dung tich 40(1)
~ Ap sudt P = 150 — 260atm
— khi c6 ma sét, t’ cao — gy nG

— Quy dinh: binh ch(ta 6xy sOn mau xanh

Van bdo hi€ém 3: dap tat ngon 1(ra chay con lai tranh hién tuong nG, bdo vé an toan

cho viing di€u ché

 Van gidm 4p 4: 1am gidm &p sudt cUa dxy tU trong binh ra ngoai. C6 nhi€u loai: van

thudn, van nghich, van 2 budng
+ MO han kiéu hiit 5 (di€u ché tai ch0)
_. Hoat dOng: ~ m@ 2 khoa, O, & C,H,, ndm ngoai nhau
~m0 O, trudc xem dudng dan c6 thong khong
~ khi dan da thong — tao thanh C,H, + O,
+ DAy dan khi: day vai cao su (P = latm)
d) Cong nghé han khi: ~ Han phai

~ Han trai
» Duong kinh que han (d)
- Khi han phdi: d, = S/2 (mm)
- Khi han trai: d, = S/2 + 1 (mm)
« Congsudtngonlltahdan A =kS (I/h)
+ k - hé s6 phu thudc KL vat han & pp han
— thép k = 100-120, Cu c6 k = 150 -200
+ S - chiéu day vat han (mm)

3/ Han di€n ti€p xiic
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a) Khdi niém: La phuong phap han diing dong dién han c6 cudng d6 16n di qua cho tiép
xtic c6 dién trd 16n d€ tao ra dong dién han
Q =0,24R It
b) Bdc diém
- Nang sudt cao

- M06i han rat chac: c6 thé han dugc cac hop kim c6 t/c khac nhau

c¢) Cdc phuong phdp han
- Han gidp moi
- Han di€m: + m&i han chac
+ mOi han khong kin
- Han duOng
4/ Han vay
a) Khdi niém: La n6i 2 vat han c6 t’, khac nhau thong qua vat trung gian
b) Ddc diém:
- Tinh kinh t& cao
- Khong gay ra thay doi thanh phan hod hoc clla KL vat han — viing dnh hudng nhiét
khong ton tai — vat han khong bi bién dang
- Han dudc cac két cau phuc tap
- Han dugc cac KL khac nhau
- Nang sudt han cao, khong doi hdi cong nhan bac cao

c) Cdc lo@i vdy han

- Vay mém: t°, < 450°C
- Vay clng: t°, ~ 850°C
III/ Cat kim loai
1/ Khai ni€m: Ngu0i ta ding ngon 1(ta han nung thép dén chdy dé€ tao ra dxit. Sau d6 ding
06Xy cat co ap sudt cao 6-8atm. DE oxh tao ra xi 18ng , sau d6 ngudi ta 1¢gi dung dxy nay dé

th&i xi 10ng ra ngoai tao nén vét cat
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oxy cit

s
T~ C2H2+ O2
7 khi han

6 it

2/ Pi€u kién cat:
- Opn <t° chdy kim loai
S ayoxh < t° chay kim loai
- DU nhiét Q d€ duy tri qua trinh cat
- Hé s6 dan nhiét cla KL nho

- Tinh chdy lodng cUa xi cao

CHUONG 4. Cac cong ngh@, thiét bi gia cong cat got kim loai
§11: Nguyén ly cat got kim loai

1/ Khai niém co ban vé qua trinh cat got

1/ Nguyén li cat got & cac chuyén ddng co ban

« Thuc chat

- LahGtbédtdi116p KL trén bé mat phoi d€ tao nén mot vat thé

- Dung cu dé cat dugc goi la dao cat

- San pham cudi ciing thu dugc goi 1a chi tiét

« DPacdiém

- Gia cong phoi bang tay: Gia cong ngudi, thudng gia cong trén bé mat (ndng sudt
thap), yéu cau trinh d6 cao nhung lao dOng ndng nhoc, can dd chinh x4c.

- Gia cong bang may nhung muén tao ra dugc sdn pham c6 dd chinh xac cao thi ( )
phdi dung thg bac cao

- Chi€m 60-70% san pham cong nghiép tao ra

« Cac chuy€n dOng cd ban (2 chuyén dOng chinh)

- Chuyén d0ng cat: nhd c6 né ma tao ra phoi
VD: quay phoi nhu tién
- Chuyé€n dOng dao: 1a chuyén dOng duy tri chuyén dOng cat
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VD: Trong ti€n 1a chuy€n dOng tinh ti€n cla dao
Cac chuyén dbng con lai déu 1a chuyén déng phu
2/ Cac théng s6 co ban cla ché dé cat got

“L.l - Phor

Buc fign -

Sm}véng B o
== 2w
) 4
{ L)
(i !
i I
a)
Hink 93, CAc yé&u 16 cht got kbi tién ngodi,

lom
ity st
oot

e TOcddcatV
VD: - Khi tién: 'V =nDn /1000 (m/ph)
- Khi bao: V =1L1/1000.t (m/ph)
vOi ~ D - dudng kinh phdi (mm)

~n - sO vong quay phdi (v/ph)

~ L - chi€u dai hanh trinh (mm)

~ t - thOi gian cUa 1 hanh trinh (phtit)
e Luogng chaydao S

VD: Khi phay: So=S,.Z (mm/v)
Sph = So.n = S,.Z.n

vGi ~n - sO vong quay cUa dao phay (v/ph)
~ Z - sO ring dao phay
~ Sy - lugng chay dao vong (mm/v)
~ S, - lugng chay dao rang
~ S;n - lUgng chay dao phut (mm/ph)

e Chiéu siu catt

VD: - Khi ti€én ngoai: t = (D-d)/2
- Khi khoan: t = D/2
vGi ~ D - duOng kinh mat can gia cong (miii khoan) (mm)
~ d — duong kinh mat da gia cong (mm)

« Thoi gian d€ gia cong 1 chi tiét may T.
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To=Tpn+T,+ Ty +Th
- Tn - thGi gian may
VD: khi tién thi T, =L.i/S.n (phit)
~ L - chiéu dai hanh trinh dao (mm)
~1i-s0 lan chay dao
- T, - thoi gian phu (dt, kep, thao chi tiét,....)
- T,y - thOi gian phuc vu chd lam viéc (chudn bi may, dung cu, d0 ga)
- T, - th&i gian nghi

+ Ning sudt cla may N =1/T. (cai/phtt)

II/ Hinh dang hinh hoc & théng s6 co ban clia dung cu cat

1/ Cau tao dung cu cat
1 2 3 .
SN L,___’\__\ —
S e———

1 2 3

— =B

d)

Hinh 1.4. M8t s& dung cu ct
a) Dac tién ; b) Mdi khoan ; ¢) Dao phay ; d) Tard.

- Phan cong tac (phan 1am viéc) 1
- Phén than 2
- Phan chubi 3

—. phan cong tac clia dung cu cat

(1) - mat rudc cla dao (mat thoat phoi)

(2) - mat sau chinh

(3) - mat sau phu

(4) - luGi cat chinh 1a giao tuy€n cUa mat trudc & mat sau chinh
(5) - luGi cat phu: giao tuyén clla mat truGc & mat sau phu
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+ Pudng cong ndi 2 1udi cat 1a cong dinh dao
+ Mat sau chinh & mat sau phu néi v4i nhau bdi mat cong goi 1a mat ndi ti€p

2/ Cac mat trén phoi
’?9;
| 10 [y %

mat truwéc

\;/‘ mat sau

AN

- 1-mat chua gia cong 12 bé mat cla chi ti€t ma tUr d6 mot 16p kim loai du' sé duoc
cat thanh phoi

- II - mat dang gia cong 1a bé mat cla chi ti€t ndi ti€p gilta mat chua gia cong & mat
da gia cong. Trong qua trinh cat mat dang gia cong ludn ti€p xtic véi ludi cat dung cu

- III - mat da gia cong la bé mat cla chi ti€t dugc tao thanh sau khi da cat di mot 16p
kim loai

III/ Cac hién tuong vat Iy trong qua trinh cat got kim loai

1/ Su hinh thanh phei va cac loai phoi
- Trong qué trinh cat c6 hién tugng lan truyén bi€én dang, néu ta ti€p tuc ti€n thi hién
tugng bi€én dang dé dugc lan truyén 1am cho 1 phan kim loai trugt bé& mat trudc cla
dao goi la phoi
- Hinh dang phoi: tuy thudc vao phuong phap gia cong, loai dung cu cat, hinh dang
1uGi cat, hudng tién dao,...

y 4

Hinh 11.1 - Hinh dang tiét di¢n phoi
a) Khi tién, khoan
b) Khi phay bf?mg dao phay tru
¢) Khi phay b;ing dao phay mat diu

- Cob 3 loai phoi:
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a) b) <€)
Hirh 1.9. C4c kiéu phoi
a) Phoi xép | b) Phoi day ; c) Phoi vun.

+ Phoi xép: c6 dang rang cua, gap khiic, 1ién nhau thanh tUng manh ngan - xay ra khi
gia cong kim loai c6 d6 clng trung binh (thép 50, 60, 70 ; gia cong kim loai déo)
+ Phoi ddy: 1a phoi dai, xodn lai — xdy ra khi gia cong kim loai d€o, dai nhu thép
35,40 - dOng — nhdém can
+ Phoi hat (vun): dugc tach ra thanh tUng manh vun — gia cdng cac kim loai gion
(gang, dOng diic, nhom dtic)
2/ Nhiét luong sinh ra khi cat (nhiét cat)
- Nhiét luong sinh ra G viing cat 16n - t° cat cao
- Nhiét lugng cat truyén vao:
+ Cho dao: (15-20)%
+ Cho phoéi (chi ti€t): 4%
+ Cho khong khi: (1-2)%
+ Cho phoi: dai bd phan truyén cho phoi (25-80)%
- Nhiét cat c6 dugc do pha huy mang tinh th€ — gidi phéng ning lugng
Qc = Quao + Quioi + Quic + Qpho
Q. gbm Q, — ning lugng gidi phéng khi pha v& mang tinh thé
Q. — do luc ma sat giao v&i phéi, v&i phoi
- Nhiét lugng cat lam ctin dao, gidm d0 béng
Q. = Qi + Q, (bdi tron)
Lam gidm Q, bang cach lam nguli
3/ Luc cat
P=P,+P,+P,
- P,-luc cat chl yéu (luc vong)
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- P, -1uc ddy doc theo truc cla dao (ding d€ xé4c dinh d6 cling clla dao, cG cdu kep
chat dao)
- P, - luc tinh d0 bén tubi tho cla dao
- P,:Py:Px=1:0,4:0,25

4/ SU mai mon dao

% mai mon

|
|
|
|
2
Ti ! T2 T3 T(h)

- T, : giai doan mai mon ban ddu — nhanh nhung thoi gian ngdn — d€ san bang cac
vét nhO trén bé mat
- T, : giai doan mai On dinh, ti€p xtic mat 1én - lam viéc trong ché d6 nlra udt — kha
ning mon cham - 1a giai doan lam viéc chul yéu cla dao. Cudi giai doan 2 khong
con vét triing d€ chlta dau
- Ts:1a giai doan mon khOc liét — mai mon nhanh & 1am viéc & ché dd ma sat khé —
dao khéng lam viéc
~. tudi tho dao 1a thdi gian lam viéc cla dao, tinh bang gid
IV/ Vét liéu ché tao dung cu cat : TU NGHIEN CUU
PHAN TiCH CAC THONG SO HiNH HOC CUA DAO PHAY
1/ Mt s6 loai dao phay di€n hinh

L

AW,
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a

Hinh 1.13. Mt s& loai dao phay dién hinh

a) Dag phay try ; b} Dao phay tru—mdat dau ; ¢} Dao phay goc ; d) Dao phay dia ; d} Dao
phay ngon ; e) Dao phay chi T ; g) Dao phay dia rang chap ; h) Dao phay chuyén dung gia
’ céng rdng ; f) Dao phay dfa modun | j) Dac phay ren.

2/ SO d6 gia cong cac bé& mat bang dao phay

/ Hink 1.14. Sd d8 gia cong cac bé mat bang dao phay
1 g, h) Phay mét phdng béng dao phay fry, dao phay tru - mat ddu va dac phay mat dhu ;
b, ¢} Phay rénh béng dao phay dfa va dao phay ngén ; d, e) Phay mit dinh hinh ;
i) Phay réng béng dao phay dfa madun ; k) Phay cung tron | phay banh c6c.

§12: Cac co cau chuy€n ddng va di€u khi€n

I/ Khai ni€m chung vé chuyén déng & diéu khién

- Trong hé th6ng may & thiét bi ludn tOn tai 2 hé thdng truyén dOng:
+ Truyén dOng chinh - mach dOng luc
+ Truyén dOng di€u khi€n - mach di€u khién
X

++++++ T

‘ | —— Mach dong lyc
v !

\ _~ | ———— Mach diéu khién

L ] I R R v
@ ) Py oy

— Ngubn ddng luc (I) (dOng cO xoay chi€u 3pha, 1pha, dOng cd di€n 1chi€u) - cac cO

cau truyén dong (II) — cO cau chap hanh lam viéc (III) (truc chinh quay mang phéi, ban

mdy mang dao tinh ti€n...) c6 th€ chuyén ddng quay, thang
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- Truyén dan phan c8p: trong gidi han tdc d6 tU nhd nhat (Nmin, Vi) — 16N Nht (Nmay,
Vimax) €0 h{tu han cép tbc d0 — nhuoc di€m: khi can chinh xac 1 cap tOc d6 nao lai
khong co

VD: may ti€n T620 c6 23 cap tdc dO tUr 12,5- 2000v/ph, cong bOi ¢ = 1,26

- Truyén dan vo cap: trong gidi han toc d6 tUr nhd nhat dén 16n nhat c6 v han cap

t0c d0 - uu di€ém: can tOc dO nao trong khodng ay déu c6

II/ Cac cO cau truyén dOng
1/ Truyén ddng phan cap
a) Truyén dOng dai gdm 2 puli: chl ddng & bi dbng

— ti s0 truyén i = Dy/D, = ni/n.n
vOi n - hé sb trugt
D, D, - dudng kinh ngoai cUa céc puli

n;, N, - van tOc vong cla puli 1,2

{

- Uu diém: + truyén dan ém

+ truy€n dan v&i khodng cach 16n
_. diing d€ truyén chuyén ddng tUr dOng co t&i hOp tOc do, truc chinh yéu cau ém (truc
chinh may mai)
- Nhugc di€m: ti sO truy€n khong chinh xac — khong ding cho xich cat ren, xich bao
hinh

b) Truyén dbng bdnh rdng

- Truy€n dOng banh ring gdm nhiing cap banh ring tru hodc con dn khdp vdi nhau
—. nham truyén chuyén dng quay gilta cc truc song song hay vuéng géc v&i nhau nhd cac

banh ring c6 s ring Z
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Hinh 2.10. Truyén dong béng banh réing

a} Bénh rédng try réng thdng ; b) Banh réng try réng nghiéng ; c) Banh réng ch V
d} Banh rang cori ; &) Tryc vit - banh vit

Za
1 | -

Za

7>

~ ti sO truy€n i = Z,/Z, = ny/ny
vGi Z,, Z, - sO rang cUa banh ring
ny, N - sO vong quay banh rang

¢/ Truy€n dbng truc vit — bdnh vit

Ly

— G
BN

L))

Hinh 167-Truydn ddng bling cip banh ring vit v6 tin.
a) 1- Vit vo (n. 2- Bénh téng vit vo tn. b) Sd db nguyea iy,

Truyén dOng truc vit — banh vit 1a dang truyén chuyén dng quay gilta 2 truc khong
song song

Uu di€m: c6 tinh chat tuw hdm - ding cho tOi, paling nang ha tai trong
~ ti sO truy€n i = K/Zy,
v6i K - s0 dau moi cla truc vit (K = 1,2,3)

Zyy - 5O rdng banh vit
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d/ Truyén dbnq truc vit me — dai 6¢

%
7
H

. =
A
Q) ’%\/m\g :I‘

a)

Hinh 108. Truy®n dong tryc vit me - dai dc.
- Truyén dOng truc vit-me dai Oc 1a 1dang truyén chuyén dOng d€ bién chuyén dOng
quay tron thanh chuy€n d6ng tinh ti€n. Khi truc vit quay tai ch0, dai Oc tinh ti€én
- PO daitinh ti€én S =n. t,
vOi n - sO vong quay
t, - budc truc vit

e/ Truyén déng bdnh rdng — thanh rdng

- Nguyén ly: khi banh ring quay thi thanh ring tinh ti€n & ngugc lai khi thanh ring tinh
ti€n thi banh rang quay
— Kha ning dn khép S =nm.m.Z.n
v&i n - sO vong quay cUa banh rang
m - s6 modun cUa rang

Z - sO ring banh ring

b

a)

Hinh 109. Cd clu bign chuyén d¢ng quay thioh chuyén dong tinh ti€n.
2) Réah rling vi thanh ring, b) S6 45 aguyéu If.

2/ Truy€n dOng vo cap

a) Bdnh ma sat
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(b)

- Bénh ma sat dugc ding theo nhi€u dang truyén dan
+ Truyén dan 2 truc dOng tam (hinh a)
+ Song song nhau (hinh b)
+ Vuong goc (hinh )
+ Cat nhau (hinh d)

- Bang céach dich chuyén (~ - ) hodc quay a nhu hinh vé sé thay d6i dugc vi tri ti€p xic
gi(ra banh ch( d6ng & banh bj ddng — thay d0i ti sO truyén dan — cac sO do trén déu la
truyén dan vo cap & truc bj dbng II

b) Co céu truyén ddng thuy luc

- Uudiém:
+ Chuyén dbng ém — tao ra dugc truyén dan vo cap
+ Kich thudc, trong luogng nhd - tao ra cong sudt truyén 16n
+ Dé tu dOng hod, dé phong qua tai
- Nhugc di€ém: ché dd lam viéc khong On dinh khi nhiét d0 thay doi
. S0 d6 nguyén li co ban cta truyén dan déu ép
Nguyén li: Bom dau 3 quay, dau tu thing 1 qua 2 day dau qua 2°,5,6 t&i 7, gid st 7 & vi
trf trai dau s€ qua cUta ra A 1én bubng trai cUa 9 (xilanh c0 dinh) ddy pittdng mang 8 chuyén
dOng sang phai v4i van tdc Vi, dau trong bubng phai clla 9 qua clta B clla 7 xubng 4 vé 1
- Van 6: diéu chinh tOc d0 cla ban méy 8
- Van 7: ¢6 3 vi tri di€u khi€n = dién tU (nam cham dién N,,N,) vi tri gilta ban may ko
cd. Nam chdm Ny,N, d€ dkh van ddo chi€u G vi trf trai hodc phai
- Van 11: phong qua tai cho hé thOng
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d

l 4782 (m/ph)

2 W%P ‘(N>
9 2
8

r > 1- thung dau
e T T v 7 27 2' = 10C thé, IOC tlnh

3-bom
4- van can

>

5-van 1 chiéu
6- van tiét bin

7- van dao chiéu

8- ban may

9- xilanh luc

10- ap ké

11- van an toan

12- (N1,N2): nam cham
dién dé dk van 7

3/ Truy€n ddng gian doan

a) CO cdu con céc

1- con coc
2- banh coc
3-dia

in khép ngoai an khép trong
- CO cau cée dn khép ngoai:
+ Khi nhan chuy&n ddng lac thuén, con céc 1 1am quay banh céc 2 - quay truc II
+ Khi 1&c ngugc 1ai, con céc 1 trugt trén mat banh céc 2 — truc II ngling quay
- CO cau coc dn khp trong: con céc 1 1ap trén dia 3 thuc hién chuyén ddng 1ac & banh
céc s€ c6 chuy€n dOng nhu dn khGp ngoai

b) CO cdu mantit: bi€n chuyén dOng quay lién tuc thanh chuyén dng gian doan

1- Tay quay
2- Chét
3- bia quay
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. Nguyeén ly: tay quay 1 (quay lién tuc quanh tam O;) dé:
+ Khi chOt 2 vao ranh cUa dia 3 - quay dia 3 di 1 géc o = 360z ( z - sO ranh dia 3)
+ Khi chOt 2 r0i ranh thi dia 3 khong quay

§13: Cac cong nghé va thiét bi gia cong cat got kim loai co ban
I/ Ti€n
1/ Pac di€m & cong dung
- DPac di€m: + C6 sO luong 16n trong nha mdy cd khi (40 -50%)
+ Cac chuy€n dOng c0 ban: ~ Chuyén dOng chinh: quay tron phoi
~ Chuyén dOng chay dao: chuyén dng dao
(theo miii tén) d€ cat hét bé mat gia cong
- Cong dung: gia cong dugc nhi€u dang bé mat
+ mat tron xoay ngoai & trong (10)
+ Cac mat try, con hay dinh hinh
+ Cac loai ren (tam giac, thang, vuong ...)
+ Mat phan & dau hodc cat dut
+ Khoan, doa 10
+ cac bé mat khong tron xoay nhG cac cO cau dac biét hay do ga
2/ Ché d0 cat trén may tién
Trén mdy ti€n con chuyén dOng tron xoay
- Vantbc cat: V. =mn.D.n/ 1000 (m/ph)
- Luogng chay dao: S (mm)
- Chiéu sau cat: t = (Do — D;) / 2 (mm)
3/ Cac bO phan trén may ti€n

D u truwdc

Hop toc do

u sau

Hop chay dao

D Hop dong co

binxe  ¢han ]
dao
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B0 phan c0 dinh: than may c6 1ap hOp t&c dd mang truc chinh (U trudc) & hdp chay

dao
- BO phan di ddng: u ddng (U sau) & ban dao
- BO phan diéu khién: cac tay gat, niit bAm, cong tac hanh trinh, bang dién diéu khién
- Hé thOng bdi tron 1am lanh, chi€u sang & cac phu ting kém theo: gid d3, mam cap,
mili chOng tam, banh ring thay thé
4/ Dao ti€n

n (v/ph)

3
1

SR
- Céc dao tién ddu thang ding d€ gia cong mat tru, con ngoai
- Céc dao tién dau cong 2,3,4 dung d€ gia cong mat dau, mat tru trong
- Dao dinh hinh d€ gia cong cac bé mat dinh hinh

5/ PO ga

a) Mdm cap

Hinh 7.4. Cic loai bich vh mam cap.

a) Mt bich dinh tam; b) Mam cip ba chdu 1w dinh tam; ¢) Mim cap bén chau;
d) Mat bich don gian.

b) Miii chbng tdm
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b)

R
o

Hinh 7.3, Céc loai il .
c) Gid d&
- Gi& d& c6 dinh (1ap trén ban mdy)
- Gi4 d& di d6ng (13p trén ban xe dao)
I/ Phay
1/ Pac di€m & cong dung
- Dac diém: + dat ning sudt cao
+ dat d0 nhan béng bé mat, d0 chinh xac xap xi tién
+ c4c chuy€n dOng co ban: ~ chuy&n dOng chinh: quay tron dao
~ chuy€n dOng phu: chay dao
- Cobng dung: gia cong mat phang, cac loai rinh cong & phang, cac dang bé mat dinh
hinh, gia cong rang
2/ Ché€ d6 cat khi phay
- TO6c dd cat V = n.D.n/1000 (m/ph)
v@i D - duOng kinh dao phay (mm)
n - sO vong quay truc chinh (v/ph)

dao phay

g k‘\
chi tiét

’ | Il(v/pl;)
3
-/
gia cong

E s < ¢

- Luong chay dao S chia ra:

+ Lugng chay dao rang S, (mm/rang)
+ Luogng chay dao vong S, (mm/v)
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+ Lugng chay dao phut Sy, = Si.n = S,.z.n (mm/ph)
vGi z - sO rang dao phay
n - sO vong quay cUa dao
- Chié€u sau phay t (mm)
- Chiéu rOng phay B (mm)
- Chiéu day cat a (mm)

3/ Cac phuong phap gia cong phay

M

phay thugn phay nghich
- DN phay thudn: 1a qua trinh phay khi chi€u quay cUa dao & chi€u ti€n ban mdy cung
chiéu nhau
- DN phay nghich: 14 qud trinh phay khi chi€u quay cUa dao & chiéu ti€n ban may
nguoc nhau
4/ May phay

Hinh 6.10. Mdy phay ndm ngang. Hinh 6.11. Mdy phay diing.
1. Bé mdy: 2. Hop xe dao: 3. S6ng trwor; 4. Ban miy; 5. U g8t do; 6. Goi 4; 7. Truc dao. 1. B& may ; 2. Ban méy ; 3. U ddu dao

111/ Khoan — khoét — doa

1/ Pac di€m & cong dung
- DPéc diém: + Cac chuyén dOng co ban:

~ chuy€n dOng chinh: chuyén d6ng quay tron cUa truc mang dao
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~ chuyén dbng chay dao: chuyén dOng tinh tién
+ Khoan dat d0 chinh xac thap, d0 béng nho
+ Khoét — doa d€ nang cao d0 chinh xac & d0 béng bé mat 16
- Cong dung: khoan 16, m& rOng 16
2/ Ché dd cat
- T6c dd cat V = m.d.n/1000 (m/ph)
v6i d - duOng kinh miii khoan (mm)
n - sO vong quay miii khoan (v/ph)
- Chiéu sau cat t = d/2 (mm)
- Lugng chay dao S, = 2S (mm/v)
3/ Dao cat

- Miii khoan rudt ga, miii khoan sau, miii khoan tdm

Hinh 8.1. Cic loai mili khoan.
a, b, ¢) Miii khoan cé gén lu@i cit; d) Mili khoan rudt g2, chuéi con ; ¢) Mili khoan chudt tru

f. Mii khoan dm

- Miii khoét & doa

&
5
:

Phia coag Idc
o)

H-
o
19

b)
— Hinh 126 MGi kbot vh dos.
#) M8 khodt; b) Dao dos; 1, Phkn ldm viéc; 2, Pike cludi: 3 Phin lidl ol
4. Phdn sila ddng (Calip); 5. C&; 6. Con hudng. s

-  Ta-r6 & ban ren
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Phén cong tdc
Phén dén hudng
v cdt ren 50 b§

Hinh 8.5. Tard tay

Hinh 8.8. Ban ren

a) Ban ren lién; b} Ban ren xé ranh

4/ May khoan

% Hinh 8.4. Mdy khoan cdn
& 7
ﬂ:, . B& may; 2. Tru diing;

. Ban gd dat chi tiét;
zj

. Co ciu quay;

. Dongeo quay cén;

. Bong co dién;

. Co céiu dan dong;

8. Vii me; 9. Céin khoan;
10. Pong co dién;

11. Hap 16¢ do;

12. Hop chay dao;

13. Truc chinh;

14, S6ng trugt.

=] OB L —

I'V/ Bao - xOc
1/ Pac di€m & cong dung
- DPac diém:
+ Cac chuy€n dOng co ban:
~ Chuy€n d0ng chinh: chuyén dbng tinh tién, kh(t hoi
~ Chuy€n dOng chay dao: chuy€n d0ng gian doan
+ TOc d0 1am viéc khong cao
+ Ning suat thap
- Cong dung:
+ gia cOng cac mat phang ngang, dling hay nam nghiéng
+ gia cong cac ranh thang vdi ti€t dién khac nhau: mang c4, ch( T, dang ring than khai
+ gia cong chép hinh
—. dat d0 chinh xac thdp, d0 nhan kém
2/ Cac loai dao bao - xOc

- Theo vi trf cUa luGi cat cé: dao bao phai, dao bao tréi
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- Theo vi tri cUa dau dao vdi than dao c6: dao bao thang, dao bao ngoai, dao bao mat
mut, dao bao cat, dao bao dinh hinh

- Theo loai gia cong c6: dao bao thd, dao bao tinh

e

¥ x x
1 T
| <,
1
_d
4 =
=) d
Sﬂ_’
—

Hinh 6.6. Bio nhiéu dao chia

theo chiéu sau cét

';‘;llml\g_.: \
-

<lrmyV

e)

Hinh 11.11. Xoc bao hinh cic dang bé mat

) Xoc rang trong; b) Xoc ring ngodi; ¢) Xoc cung ring; d) Xoc rang tang; ¢) Xoc¢ then hoa
ngoai; f) Xoc then hoa trong; g) Xoc rang com ;

3/ May bao - xOc
a) Mady bao
- MAy bao ngang c6 cac cd cdu culit, cO cdu banh ring (thanh ring), co cdu thuy luc, co
cau tay quay v.v...

- Mady bao giuGng cd loai 1 try, loai 2 try
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Hink 130 May bio ngang.
1.V4 cila co cfu culit; 2. Tay kep d¥u. trugr;
3. Tay gat ciia tryc nang ban méy; 4. Tay gat cla
tryc 1i€n 40 ngang; 5. BAn may; 6. Gid dao.

b) May x0c
— ché d6 cat: V. = L/1000 (m/ph)
S - lugng chay dao (mm/hanh trinh kép)

V/ Mai.
1/ Pac di€m & cong dung
- Dac diém:
+ Céc chuy€n dOng c0 ban:
~ Chuy€n dOng chinh: chuyén dbng quay tron cla da V4 (m/s)
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Kink 144. May wdi trom trong:
l.’i'hnnl ¥ rude 3. Mam cfp; 4. Chtﬂ‘étghdﬂ;!l;lﬂi;
wily; 7. Ban trsgt agaag 8_Tryc chinh mii

~ Chuyé&n dOng chay dao cé:
/ chay dao vong V. (m/ph): chuy€n dOng quay tron cUa chi tiét
/ chay dao doc S (m/ph): chuyén ddng thang kh(r h6i clia ban mang chi tiét
/ chay dao ngang (chay dao huéng kinh) S, (mm/hanh trinh kép)
+ T6c d0 cat nhanh V. = (1 .D.n)/ (60.1000) (m/s)
+ Nhiét cat 16n
- Cong dung
+ Mai chi ti€t da t6i cUng > 30HRC
+ Nhing vat c6 d0 clng khong déu
+ Nhiing vat khong thuan tién v&i cac phuong phép gia cong khac
+ Nhirng 16 c6 kich thuGce phi tiéu chudn
+ P& sUa c4c sai 1€ch tuong quan do cac nguyén cong khéc d€ lai
2/ Dung cu: d4d mai gdbm hon hgp sau
- Vatliéu hat mai
- Chat két dinh d€ lién két cac VL hat mai
VD: GX20-46 [ GX — gang xam
20 — Okeo = 200 (N/mm?)
46 — Oyeo = 460 (N/mm®)

§14: Cac phuong phap gia cong kim loai dac biét
I/ Gia cong kim loai bang tia Itta dién

1/ Nguyén ly
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Phuaong phap nay chi dung d€ gia cong nhiing vat liéu dan dién

Nguyén li: Khi dong dién 1 chi€u tUr 100- 200V tUr nguOn qua bié€n tr& R nap vao tu C.
Khi 2 dién cuc ti€n gan lai nhau thi khe hd dU bé — gilta chiing xudat hién tia 1(a
dién, thoi gian 12 10* - 107 s

2/ Cac dac di€m clla phuong phap gia cong tia 1tra dién:

+ Pién cuc (déng vai trdo dung cu) c6 dO cUng thap hon rat nhiéu 1an so vdi do cling

cUa phoi (dOng, graphit), v&i thép da t6i hodc hgp kim cling

+ Vat liéu cla phdi & dung cu déu phai dan dién

+ Khi gia cong phai st dung mOt chat 16ng dau méi (dung dich khéng dan dién & diéu

kién thudng)

+ PO chinh xac gia cong cao, sai 1&ch 0,015+0,02mm (gia cong thd dat 0,5+0,6mm)
+ PO nhan bé mat khi gia cong tinh dat Rz40+Rz20

+ Hiéu sudt phuong phap nay thap, chi phi cao vé dung cu cat (do mon nhanh)

3/ Pham vi Ung dung

Gia cong cac 16 c6 d = 0,15mm cUa cac voi phun cao ap c6 ning sudt cao (tU 15 dén
30s/chi€c)

Gia cong 16 sau tUr 60mm cho sai s6 S5pm

Gia cong 10 c6 d = 0,05+1mm v&i chi€u sau 16n nhu cac 16 1am mat trong canh tuabin
1am bang hogp kim siéu cling

LAy cac dung cu bi gy va kep trong chi ti€t (buldng, tard...)

Gia cong khudn mau va cac chi tiét can dd chinh xac cao bang vat liéu hgp kim clng
Gia cong kim loai c¢6 d0 cUng khong gidi han (vi dua vao tinh chat vat 1y).

C6 thé thay thé cho cac phuong phap cat got truyén thOng trong nhitng truGng hop
ma phuong phép nay khéng kinh t€ hodc khong dat d chinh x4c mong muon.

Trong mdt sO trudng hap, né cé thé gitip loai bd nhiing qui trinh trung gian: nhiét

luyén, nan thang, stfa bavia, 1ap chi tiét, dao..
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Il/ Gia cong kim loai bi"?lng laze
1/ Nguyeén li:

cong tic

25kW

T mach déng

dién cuc co

thanh rubi

NNz

Sng din khi Xénon

},

-
5kW
mach dién

thiu kinh hdi tu . p
chi tiét
g7

Thanh rubi dugc cu6n quanh = 1 dng phét sang (KL xénon). Thanh trong hdp ch(a c6

|

tinh phan xa cao. Do phan xa, dnh sdng phat ra — thanh rubi — 1am thanh cOng hudng —
phat ra tia laze — di qua hé thOng thdu kinh h6i tu — tap trung vao di€m can gia cong
trén b& mat chi ti€t — va dap — vat liéu boc hoi & séi mon

- Viéc gia cdng bang chim tia laze 13 két qud cUa:

+ Tac dOng qua lai clla chim tia & bé mat chi ti€t
+ PO dan nhiét & su ting nhiét dd cla vat liéu
+ Chdy 16ng, bOc hoi & s6i mon nhiéu vat liéu

2/ Pac tinh cUa gia cong bang laze

Ca ché cat vat liéu Néng chdy, boc hoi

Mai truOng Khong khi thuOng

Dung cu Chum tia laze cong sudt 16n

TOc dO 1ay VL max ~ 5mm°’/ph

MUc tiéu hao nang lugng ~ 100W/mm®/ph

Thong s6 diéu chinh Cu0ng dd niang luong cla chim tia, duong kinh chum tia
nhiét d0 chdy

Vat liéu dugc gia cong Moi loai VL

Han ché MUc tidu hao ning 1uong rat 16n, khong thé cat dugc loai

VL c6 hé s6 dan nhiét & phan xa cao

3/ Pham vi Ung dung
- Tia laze dung d€ han, cat, khac, khoan
- Khoan cac 16 nhd c6 d = 10+500um (d- dudng kinh)

- Khoan cac 10 c6 chi€u sau = 10dunoan kim loai
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= 40dxhoan chét déo nhiét
- Laze con gia cong 16 nhd d = 0,025+0,25mm trén thach anh, kim cuong, rubi
- Laze c6 thé cat kim loai c6 chi€u day tGi 8mm
chat déo c6 chiéu day 40mm
- Laze cat thuy tinh t&ng hgp thi c6 vét cat trong sult

III/ Gia cong kim loai bang tia nudc ap suat cao

1/ Nguyén li lam viéc

Nudc tUr thing cdp nudc — b loc & hoa trbn — Ong dan chat 10ng — bd khuéch dai
dé€ ting 4p sudt dén dau phun. Bau phun tia nudc phun ra manh hay yéu nhd van tiét luu
(dugc diéu khién bang bd di€u khi€n) - tia nuGc cham vao VLGC nén ap lUc > Guanve —

bé mat vat liéu bj nat ra & tia nudc xuyén qua tao thanh vét cat, cat chi tiét

B§ tich
trik

. Voi phun

I
B6 phan N T _
tang ap = §\ _Clli tiet gia cong
Thiing cap Bé trdn va \ (
Ming hirng mréc

nude [ loc

Hinl 1. So dé nguyén i gia cong bing tic mrde.
2/ Pac di€ém:
- Co thi€t bj tao ap suat cao cho nudc & voi phun
- Gia cong cac chi tiét dang tam
- VLGC: tam plastic, gidy, thép, cac vat liéu tam khac — chiéu day tam 1,2- 80mm
- Tdc do cat: V = 76- 1000m/ph
- Ap sudt nudc: 4000- 9000bar
- Dbuong kinh tia nudc: 0,1mm
- Chat lugng vét cat rat cao.
- C6 kha ning tu dOng héa va ngudi may hoa rat cao.
- Chi phi thap.
- Khong c6 chat héa hoc nhu cat bang hat mai (AWJC), khdng anh hudng nhiét
- [Itlang phi chat thai sau gia cong, moi truOng gia cong trong sach
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ft 1ang phi chat thai sau gia cong, mdi trudng gia cong trong sach

3/ Pham vi Ung dung

Gia cong cat : dung trong cac nganh hang khong, thuc phdm, nghé thuat d6 hoa, cong
nghi€p 6t0, gidy dép, cao su, nhuta, d6 choi, luyén kim, ché tao méy...

Lam sach bé mat trong nganh xay dung va ché tao may.

Dung trong cong nghé thuc pham dé€ cat & thai mOng sdn pham (s dung cOn,

glyxérin, dau in)

§15: Trung tam gia cong CNC, day truy€n san xuat tu’ dong, linh hoat

I/ Su phat tri€n cUa con ngudi & ky thuét sdn xudt

1/ Theo tinh chat phuong phap san xuat

San xudt ¢ dién: Cac phuong phap gia cong truyén thOng (Tién, phay, bao v.v..)
dugc thuc hién trén cidc may van niang, chuyén dung.

+ Pdc di€m: Qua trinh sdn xudt dugc 1ap k€ hoach & diéu khién dudi dang cac vin
bdn, phi€u cong nghé — mat nhi€u thoi gian, tOc dd phdn hoi, trao d0i thong tin
cham & nhiéu khi sai 1&ch

+ Vi du: Truyén ndi dung clla mOt ban vé tU Phong kY thudt — phan xudng san xudt
(hodc may cong cy), tU phan xudng ndy — phan xudng khac

San xudt hién dai c6 sy ho trg cla ky thudt thong tin & kY thudt diéu kién tu ddng
dusi dang s6 (CAD/CAM/CNC/CAE...)

+ Pdc di€m: Qua trinh san xudt dugc 1ap k& hoach & di€éu khi€n dudi dang cac

chuong trinh s6 — ti€t kiém thdi gian, nhanh & chinh xac

2/ Theo cong cU san xudt (may cong cu)

May c0 di€n: C4c mdy cong cU van nang, chuyén ding, tu dOng hod loai 1, 2, 3 (cac
may dugc diéu khi€én bang cam)
May cong cU diéu khién s6 (May CNC)
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II/ Trung tam gia cong CNC
1/ Hé théng di€u khi€n CNC
a) Bua d(tliéu vao hé thGng

Trong hé théng di€u khién CNC chuong trinh gia cong c6 thé dua vao trong hé thOng
diéu khi€n thong qua bang di€u khi€n cUa hé thOng di€u khi€n sO khi 1ap trinh phan
xudng.

b) X1y dit li€u & dua dit li€u ra

- Ban phim c6 In chuong trinh,

Bing duc 1o man hinh dua dir liéu vao
Picu
Khién

YCNC

Chuong trinh vao/ra

Chuwong trinh giai ma Chuong
trinh
gia
cong
NC

Chuong trinh diéu hanh
bd luu trit chwong trinh

Chuong trinh in

Chuong trinh ndi suy

Luru giit chwong trinh

I {
B¢ khuéch dai cic thong
tin dich chuyén & diéu
Kkhién may

Didu khién thich nghi

! !
May NC

- Chuong trinh gia cong da dua vao bay gi0 c6 th€ goi ra bat c(t ltic nao tU bd phan luu
gi(r chuong trinh gia c6ng ma khéng can phai doc lai bang duc 16
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- Viéc slra ch(fa thay d0i & t0i Uu mOt chuong trinh c6 thé ti€n hanh bat ky liic ndo ngay
tai may. Cac cau 1énh cé thé bd sung, thay thé hodc thay doi 1ai.
— Dua dili€u vao & cho ra dt liéu 1a hoan thanh chuong trinh vao ra.

Chuong trinh gidi md ddm nhiém viéc ki€m tra tinh toan nhén bi€t ma & tach ra thanh

cac dr liéu hinh hoc, d(t liéu cong nghé.
Chuong trinh di€u hanh b0 luu gilt chuong trinh sé di€u khién bd luu gilr cac chuong

trinh con & ndi dung cac chuong trinh gia cong.
Chuong trinh n0i suy ddm nhi€ém ndi suy cac sO liéu vé qui dao gia cong
B0 diéu khién thich nghi trong hé diéu khi€n CNC 1a b6 di€u khi€n chuong trinh luu

gilt dugc ndi véi may tinh
2/ Pac di€m cla trung tam gia cong
- Céc chi tiét lang tru c6 th€ gia cong trong mOt 1an ga dat theo 4, 5 phia nh0 4 hodc 5
truc toa d6 dugc diéu khi€n theo phuong phap NC
- Tat ca cac phuong phap gia cong déu c6 thé dugc ti€n hanh: phay, khoan, doa, khoét
16, cat ren & cac bién dang phuc tap. TOc dOc truc chinh, ty s6 ti€n dao dugc diéu
khi€n theo phuong phap s
- Dung cu dudgc chon theo chuong trinh & dua vao vi tri hoat dOng. SO dao vé mat 1y
thuyét 1a khéng gidi han (60-120dao)
- Thiét bj gd & théo chi ti€t tu dOng rit ngan thdi gian ga dat bang cach théo chi tiét gia
cong trong khi chi ti€t khac van dang dugc gia cong
III/ So sanh may cong cu (MCC) thudng & MCC di€u khi€n s6 (CNC)
1/ Cau tric
- Cac chuyén dOng tao hinh trén MCC thudng & MCC CNC cd bdn 1a gifng nhau
- Khac nhau:
+ Céc dich chuy€n clla may CNC dudgc xac dinh trong mOt hé toa dd c6 lién quan chat
ché t6t nhat v4i may & céc truc cla may
+ My tinh di€u khi€n moi hoat dOng cUa mdy (di€u phoi cac chuyén dbng tao hinh thay
thé cho céc xich dOng cUing)
+ MOi b phén c6 hé théng do & phan hoi cac trang thai vé hé diéu khién
2/ Chirc nang
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- ChUc ning nhap drliéu

+ MCC thuong: cong nghé cUa chi ti€t gia cong ghi trén ban vé cong nghé , ga phoi &
dung cu cat ciing nhu diéu chinh vj tri tuong quan gitta dao & phdi dugc ngudi van hanh
mdy doc & ghi nhG

+ MCC NC: Chuong trinh NC mang thdng tin vé& hinh hoc & céng nghé cUa chi tiét gia
cong dugc nhap vao bd diéu khién thong qua bang gidy duc 16

+ MCC CNC: Chuong trinh CNC dugc nhdp vao b diéu khi€n bang ban phim, bang
diéu khién cla may, dia mém, 6 USB luu trong b0 nhd, trong dia cUing hay thong qua cac
cong giao ti€p dit liéu
- Chlc ning diéu khién

+ MCC thuong: Ngu0i van hanh may cai dat cdc tham s cong nghé (n, s, t) ti€n hanh
gia cong bang di€u khi€n cac tay quay & tay gat

+ MCC NC: B0 di€u khi€n NC xUr 1y thong tin v€ dudng dich chuyén & chlfc ning médy
trong chuong trinh NC, phat tin hiéu di€u khi€n dén cac cO cau chap hanh tuong Ung
nham hinh thanh chi tiét gia cong

+ MCC CNC: Méy tinh & phan mém tich hgp 1am nhiém vu di€éu khi€n két hgp st
dung b0 nhd luu trlt d(t li€u mdy, chu trinh gia cong dac biét két hgp védi phan mém
phan tich 16i nham t6i Uu hoa qua trinh diéu khién
- ChUc ning ki€m tra

+ MCC thuong: Po, ki€m tra chi tiét trong qud trinh gia cong bang tay. Néu can thiét thi
phdi 1ap lai qua trinh gia cong

+ MCC NC: Trong qua trinh gia cong c6 su phdn hoi thudng xuyén cUa hé théng dé vé
b0 di€u khi€n nham dat dugc céc kich thuGc gia cong da 1ap trinh NC

+ MCC CNC:

/ Trong qua trinh gia cong lién tuc c6 phdn hoi cla cdc cdm bi€n & clia hé thdng do,
nham dat kich thudc cUa chi tiét gia cong vi d6 chinh xac cao & chat lugng bé mat tot
nhat

/ C6 két hgp phan tich bl mon dao trong qué trinh gia cong ciing nhu két hgp cac d{r
liéu

/ C6 th€ xU Iy hau trudng khi th( nghiém & t6i uu hoa cac chuong trinh mdi
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IV/ Hé thOng gia cong linh hoat FMS (Flexible Manufacturing System

1/ May cong cu: la cac may NC, CNC

&/ o § &
il ¢

G | SPID J0L-804
f=

L e
- —

Trung t©m gia c«ng
(MC)

M,y tiOn CNC

2/ Cac thié€t bi vAn chuy€n & thao 1ap chi ti€t: Bing tai, R6bot, xe riia
3/ PO ga

- Cac do ga tu dOng. Luc kep dugc tao ra bdi thuy luc hay khi nén

- Hoat dOng cUa d6 ga dudc di€éu khién bdi hé thOng clla FMS

5/ Thié€t bi di€u khién
GOm: - Méy tinh
- Caché PLC

84



85



