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1. Théng s6 hinh hoc va vat liéu dung cu.
‘ a) Nhiing bd phan chinh ctia dung cu cat.

gébm 2 phan:
—  Phan lam viéc

—  Phan than dao

Bién soan: LE QUY bUC



[
\ ! ~__ Chuong2 :
ﬁ_ #. CO SO VATLY QUA TRINH CAT VAT LIEU

1. Théng s6 hinh hoc va vat liéu dung cu.

-

Bién soan: LE QUY bUC
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Bién soan: LE QUY bUC 3
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Bién soan: LE QUY bUC 4
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b) Théng sé hinh hoc dao
1.Mat truéc.

2.Mat sau chinh.

3.Mat sau phu.

4.Ludi cat chinh.

5.Ludi cat phu.

Bién soan: LE QUY bUC
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Mat chua gia cdng

Mat dang gia cdng

Mat dd gia cdng
s IV,

G!"

Bién soan: LE QUY BUC 6
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1
2. _ i

3. Tiét dién chinh.
4

. Tiét dién phu.

Bién soan: LE QUY bUC
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Bién soan: LE QUY bUC
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Théng sé hinh hoc cua dao & trang thai tinh
1. Goc trudc v. NN, o
2. Goc sau chinh o. /
3. Goc sac p.

AL/ :
¥, 14
V&t mit day N 4 : N

a+p+y =900 > J '
4. Goc cat o. 0 Vb
8 + y :900 N, \/
, n o | N
5- Goc nd ng }‘v- NIRRT ‘\’.'é'ttié'tdifen chinh

Bién soan: LE QUY bUC 9
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Théng sé hinh hoc cua dao & trang thai tinh

1. Goc trudc v. RN
2. Goc sau chinh a. 7‘“ A
3. Goc sac p. |
a+pB+y =900 Z/:EI%
4. Goc cat 3.
o + vy =900
5. Goc nang A.

A <0 2ol

Bién soan: LE QUY bUC 10



- ; Chy’dng 2 , X X
CO SO VAT LY QUA TRINH CAT VAT LIEU

-----

5
N-N
6. Goc nghiéng chinh o.
7. Goc nghiéng phy @, “@me” | MO TR
8. Goc mui dao «. ;
1 V&t mit day
®+¢e+ @, =180° 0y g\/
V&t tiét dign phu f ’ N
S V&t tigt dign chinh

Bién soan: LE QUY bUC 11



> Cac goc do cua dao
& tiét dién chinh va
phu diung dé nghién
clu déng luc hoc
qud trinh cat.

» Cac goc do clua dao
3 tiét dién doc va
ngang dung khi mai.

- ; Chy’dng 2 , X X
CO SO VAT LY QUA TRINH CAT VAT LIEU

4 N

Cac goc cua dao 6 tiét dién doc va ngang

Tgy, = Tgycos + TgAsin .
Tgy, =Tgysin@ = TgA cos @.
Cotga, = Cotga.cos ¢ + TgA sin @.
Cotga, = Cotgasin @ + TgA cos .

Bién soan: LE QUY bUC 12
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A
c. Vat lieu dung cu cat

> Yéu cau.
A
B0 cung

<D0 bén co hoc

**»Tinh chiu nhiét

s*Tinh chiu mai mon

“*Tinh cong nghé

Bién soan: LE QUY bUC

13
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c. Vat lieu dung cu cat
—

> Cac loai vat liéu ( theo tiéu chuan cua Nga)

m Thép cacbon dung cu
AR

= CG:0,7+15% ; Mn:0,12 + 0,40%
Si0,1+03% ; P<0,03%
S < 0,025%

= (ia cong nhiét: t6i — ram dat 16i 60 ~ 62HRC.
= PO tham toi thap, do chiu nhiét 200 + 250°C.
= Tdc do cat thap khoang 4 ~ 5 m/pht.

Bién soan: LE QUY bUC 14
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c. Vat lieu dung cu cat

> Cac loai vat liéu ( theo tiéu chuan cua Nga)

O Thég hdg kim dunﬁ cu

Co ham lugng C cao (nhu thép cac bon dung cu)

Co6 thém cac nguyén t0 hgp kim Cr, V: 0,5 = 3%

Do thdm 16i ting do co thém Cr, W, V.

b0 cliing sau gia cong nhiét: 62HRC.

PO chiu nhiét: 300°C.

Do chju mon ting > tdc do cat ting thém 20% so vGi thép C
dung cu.

Bién soan: LE QUY bUC 15
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c. Vat lieu dung cu cat

> Cac loai vat liéu ( theo tiéu chuan cua Nga)

M_
> cting dat dugc khi toi ram: khoang 65HRC

> bén nhiét : 650°C.

> Cho phép cat 6 toc do cao : 25-30 m/ph

> C6 do bén cao (gap 3 lan so véi thép cacbon va thép hdp kim
dung cu)

Co 3 loai:

= P9 bén nhiét trung binh cd W.

= PO bén nhiét ndng cao cd W, Co.

= PO bén nhiét cao co W, Co, V

o O

0
0
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A
c. Vat lieu dung cu cat

> Cac loai vat liéu ( theo tiéu chuan cua Nga)
m Hgp kim cing
A
> Thiéu két bot cacbit (WC, TiC) & 1400 + 15000C.
> PO cling 1&n dén: trén 70 HRC.
> DO bén nhiét: 800 — 1000°C.

Phan loai:
= Nhom 1 cacbit: Ky hiéu BK, gom Kxx 1a %Co, con lai 1a WC.
=  Nhom 2 cachit: Ky hiéu TK, gom Txx 1a %TiC, Kxx la %Co,

con lai la WC.
=  Nhom 3 cachit: Ky hiéu TTK, gdom Txx 1a %TaC, Tyy la %TiC,
Kzz 1a %Co, con lai 1a %WC.




I |
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. CO SO VAT LY QUA TRINH CAT VAT LIEU

c. Vat lieu dung cu cat
—

> Cac loai vat liéu ( theo tiéu chuan cua Nga)
m Kim cuong, vat lieu mai va céc vat liéu tong hgp khéc
l\ﬂﬁt”éUSﬂ’—
+ Thanh phan chi yéu ALO, dugc nung 6 1400 — 1600°C, nghién
nho thanh bot va ép thanh dung cu cat.

+ D0 cing: 92 — 95HRA.

+ DO chiju nhiét: 1200°C.

+ Cho phép cat 6: 400 m/phit.

+ Don, giGi han bé udn thap, khong chiu dugc va cham va rung
dong.

+ Bén gédp 2 lan hgp kim ciing.
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2. Ché& do cat & thanh phan I&p kim loai bi cat

y
a. Ché d6 cat | | 4
> Téc do cat (?): | %
V(m/ph). T ' P |
> Chiéu sau cat (?):
t(mm). Y

» Lugng chay dao (?7):
S(mm/v);S(mm/ph);

Tap hgp cac thanh phan V,s,t goi
la ché do cat.

(Hoac théng sd coéng nghé) -
A
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CO SO VAT LY QUA TRINH CAT VAT LIEU
N

> S va t dac trung cho qua trinh cat vé nang
suat, dung tinh déng luc hoc gua trinh cat,
nhung chua gidi thich dugc ban chat vat ly
qua trinh cat.

> D& giai thich ban chat vat ly qué trinh cat
ngudi ta dung khai niém:
< Chiéu day céat a
(mm).
< Chiéu rong cat b

(mm).

Bién soan: LE QUY bUC 20
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> Chiéu day a va chiéu rong cat b thay doi
theo hinh dang IuGi cat chinh va goc
nghiéng cua la cat.

| Thay doi
theo’lua'i
cat

Thay déi theo
goc nghiéng

Bién soan: LE QUY bUC

21
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#L

b. thanh phan I6p kim loai bi cat

> Dién tich cat danh nghia.

> Dién tich cat thuc té.

> Dién tich cat con du.

> Chuy chiéu cao H cuta dién tich cat

con du = dd nhap nhd bé mat.
A

Bién soan: LE QUY bUC 22
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#L

b. thanh phan I6p kim loai bi cat

, )
|'
\ A 'Tslffa i fl
H Y 5 Khir=0
; - 1897180,
e N Tgo+Tgo,
et

Bién soan: LE QUY bUC 23
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CO SG VAT LY QUA TRINH CAT VAT LIEU

b. thanh phan I6p kim loai bi cat

\

) |

v

Khi

#L

r#0

ey

S2
I/‘ —_——

4

Bién soan: LE QUY bUC

24
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c. Goc do cua dao trong qua trinh tao hinh.

» Truc dao ga khong
vudng géc truc chi tiét

gia cong.
© = O + T va
¢ = ¢ 7T

» Mlii dao ga khong
ngang tadm chi tiét

g/cong.
Y = 7T 0o |,
a = a + o
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c. Goc do cua dao trong qua trinh tao hinh.

» Khi co lugng chay dao ngang.
» Khi co lugng chay dao doc.

Bién soan: LE QUY bUC 26
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c. Goc do cua dao trong qua trinh tao hinh.

Yo = Y+4H Q@ = o- M

S
Tgn = —-
D

Y. = Y + B va o, = o — M
S
Tguy = —94
gL —

Bién soan: LE QUY bUC 27
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3. Péng luc hoc qua trinh cat.
A
Y nghia.

Luc trong qua trinh cat cé y nghia ca
ly thuyét va thuc té va dung dé:

> Tinh céng tiéu hao khi cat.

> Biét su phan bd nhiét khi cat.

> Biét quy luat va tinh d® mon dao cat.

> Tinh d® bén va dé cing viing cia HTCN.

Bién soan: LE QUY bUC

28
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a) So dé luc tac dung Ién dung cu cat.

ﬁ=ﬁl+ﬁl+ﬁz+ﬁ2
= O + O

Bién soan: LE QUY bUC 29



. CO SO VAT LY QUA TRINH CAT VAT LIEU

Chucng 2

a) So dé luc tac dung Ién dung cu cat.

Q, Luc tao ra ma sat, rung

Q,Luc thuc hien qua  dong, anh hudng dén dg ciing
trinh cat > Iuc ¢0  viing clia hé thdng cong nghé,

o]

chat lugng bé mat sau gia
cong = luc co hai

Bién soan: LE QUY bUC 30
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pé tién nghién cuu, ta phan luc R thanh Px, Py, Pz

)y

R=.P*+P+P’

Bién soan: LE QUY bUC 31
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pé tién nghién cuu, ta phan luc R thanh Px, Py, Pz

P, > tinh todn do bén cla chi
tiet trong chuyn dong phu, do
bén dao, cong tiéu hao cla co
cau chay dao.

P = (0,3..0,4). P,

P, = tinh dd bén
dao, may va cbng
suat may

P, > l1am cong chi tiét,
anh hudng do chinh xac
gia cong. R= (1,14 — 1,18)P,

P, = (0,4..05). P,

Bién soan: LE QUY bUC 32
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b) Céng thic tinh luc cat.
AR
* TU viéc phan tich cac P, =C, t*”S(HB)"™K, (N)
nhan t6 anh hudng ov ey Npy
dén luc cat, béng thuc Py =Cpt "S py(HB) Koy (N)

nghiém ta co: P, =C, t""S*""(HB)"™K,, (N)
Ay _ P,V
#* Tinh cdng suat cat va Ne=T020 (Kw)

cdng suat may:

Bién soan: LE QUY bUC 33
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c) Cac nhan té6 anh hudéng dén luc.

> Anh huéng cta ché dé cat.
- Anh hudng cua V.
- Anh hudéng cuatva S.
> Anh hudng clia théng sé hinh hoc clia dao.
- Clia goc truéc.
- Clia goc sau.
- Clia goéc nghiéng chinh & phu.
- Cla ban kinh mii dao.
> Anh huéng cua diéu kién cat.
- Clia vat liéu gia cong & vat liéu lam dao.
- D6 mon cua dao.
- Dung dich tron nguadi. i

i ——




Chuang 2

CO SG VAT LY QUA TRINH CAT VAT LIEU

4. Xac dinh ché dé cat.
a) Quan hé gitia t6c dd cat & tudi bén

> Téc dd cat anh huéng nhiéu dén chat
lugng, nang suat va gia thanh gia cong.

> Tang téc do cat thi nang suat tang, nhung
dao mon nhanh-> tén thdi gian mai sac,
thay dao.. 2 nang suat giam.

> Xac dinh t6¢c do cat sao cho: PAm bao
chat lugng + nang suat cao + gia thanh
thap nhat.

~
Bién soan: LE QUY bUC 35
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'_—. )
> Gilia t6¢c do va tudi bén cé quan hé:
VI" =V,T" =V,T" =...=—— A Hay V=T;“I‘n
> Tubi bén cla dung cu cling &nh hudng dén
nang suat & gia thanh san pham.
LZ, chut) thay ne1000Y
n.s.t .D
LT - nDLZ,
1000Vt

_ nDLZ,

=
1000Ast
Bién soan: LE QUY bUC 36

T, =

nDLZ. T™
, (phut) hay T, = b
(phut) M 1000 Ast

Dat

—T,=C,T™ (phut)
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b) Phudng phap xac dinh tudi bén ]

*Tim tubi b&n nang suét 4
> Thdi gian gia cong xong mot chi tiét:

T m
T, =T, +t, ?"+tkh (phut) Thay T =CT

—-T, =C,T"-t,C,T" " +t,, (phut)

cht
y—
> D€ tim T, nhd nhét so v6i T ta lam nhu sau:

dT 1
— =0 > T —mtth
dT m

Bién soan: LE QUY bUC 37
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#*Tim tudi bén kinh t&
A
> Gia thanh gia cong xong mot chi tiét:
A=T0E+%‘E+% Ta cé Qle0 —>Q=COT1m_1

> P& tim A nhd nhat so véi T ta lam nhu sau:
dA 1-m e
Tf"”ﬁ?(tm ' Ej

E: Chi phi toan bdé trong mét phut, tri dung cu cat.
Q:86 chi tiét gia cong trong thai gian T.
e: Chi phi lién quan dén dung cu cat.

Bién soan: LE QUY bUC 38
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A

#* Chu y:

> Ngudi ta thudng dung tudi bén kinh té vi khi
giam T tu 510 lan thi nang suat chi tang
khoang 15% —kinh té khong tot.

> Khi dung t6c dd cét cao, tudi bén thap thi

nang suat co tang nhung khéng bu lai tién

khau hao dung cu = kinh té khong tot.

Bién soan: LE QUY bUC 39



o ) Ch,u’dng 2 ) i i
CO SO VAT LY QUA TRINH CAT VAT LIEU

#* Cong thic tinh téc dé cat.

A
> Co6 rat nhiéu yéu t6 anh huéng dén téc do cat:
t, s, théng s6 hinh hoc cla dao, vat liéu gia
cdng, tudi bén, diéu kién cat v.v..
> Téng hadp lai ngudi ta co:
C

V= —K, m / ph
Tmtxvsyv

Bién soan: LE QUY bUC 40
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B

c) Xac dinh ché& dé cat hgp ly.

> Ché& do céat hgp ly: nang suét cao, gia thanh
ha khi dat dugc diéu kién ky thuét dinh trudc.
> Xéac dinh ché& do cat hgp ly bao gom:

= Chon thong s6 két cau & thong s6 hinh hoc
clia dung cu cat phu hgp diéu kién cat.

= Xac dinh cac yéu té cat: V,S;t.

= Tinh céng sudt may, kiém nghiém bén &
dé cung ving.

= Tinh T,.

T T
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* Chu y

Ta biét:
» Nang suat gia cong: N = 1/T,
ma T,=LZ,/nStva n=1000V/TID
> N = 1000vSt/LZ, 1D
Hay: N = A.v.S.t nhu vay nang suat g/cong phu
thudc nhiéu vao ché do cat.
> Khi cat trong d/kién ma T & Kv = hang so thi:
V = C,/tv.SW.
Thudngx, <y, nén t &nh hudng dén V it hon S
- t dnh huéng dén nang suét N nhiéu hon S.

g




o ) Ch,u’dng 2 ) i i
CO SO VAT LY QUA TRINH CAT VAT LIEU

#* Trinh tu chon ché dd cat hgp ly nhu sau:

A
1. Chon dung cu cat phu hgp d/kién g/céng.

» Vat liéu lam dao.

> Thong s6 hinh hoc phan cét.
» Than dao

Bién soan: LE QUY bUC 43
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#* Trinh tu chon ché dd cat hgp Iy nhu

sau.:
A

2. Xac dinh chiéu sau cat (1).

» Khi gia cong thé chont = Z,.
> Khi gia céng tinh néu Z, > 2mm thi cat 2 lan:
t, = (2/3 —3/4)Z,
t, = (1/3-1/4)Z,
> Khi Z, < 2mm thi cat mot 1an véit = Z,
> Gia cong trén may tu dong, may CNC thi nén cat:
t=2,

Bién soan: LE QUY bUC 44
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#* Trinh tu chon ché dd cat hgp Iy nhu
sau:

3. Xac dinh lugng chay dao cho phep.

> Chon S theo sutic bén than dao:
P, k M =P .l
‘ l M, < [M,]= W[,]
T Tuy theo tiét dién than dao ta
c6 W khac nhau tu do:

| 2
«— —» S, < ¥ BH [Gu]
6letipzkpZ

Bién soan: LE QUY bUC 45

(mm/ v)
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#* Trinh tu chon ché dd cat hgp Iy nhu

sau.:
A

3. Xac dinh lugng chay dao cho phep.

> Chon S theo stic bén co cau chay dao.

P <[P]=S, < y.,i/ [P, |

1,45C, t"K,

Bién soan: LE QUY bUC 46
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““““““““

#* Trinh tu chon ché dd cat hgp Iy nhu

sau.:
A

3. Xac dinh lugng chay dao cho phep.

> Chon s theo d6 cuiing viing cua chi tiét g/cong.

3
LAY P L U
KEJ LI°C, t™K

E: md dun dan hoi
J: m6 men quan tinh
K: tuy theo cach ga dat
K =3 ga congxon.
K = 48 ga choéng tam 2 dau.
K = 100 ga chéng tam mot dau.
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#* Trinh tu chon ché dd cat hgp Iy nhu

sau.:
A

3. Xac dinh lugng chay dao cho phep.
Khico S;; S,; S5 ta chon lugng chay dao
nhd nhat va tra trong may dé chon lugng
chay dao cu thé.

Bién soan: LE QUY bUC 48
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* Chuy:

> Khi gia cong tinh thi S phu thudc chl yéu
vao R, hay R,

» Cong thuc tam tinh:

R ~ 092181.07
Gia cong thép z T 065
1.1
Gia cdng gang R = 0,895
z r0.65 —

Bién soan: LE QUY bUC 49
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* Tinh t6c dod cat theo hai trudng hop

> May c6 san: theo quan diém tan dung hét cong

suat clia may. 60.10°N
V — de Tl m/ph

> Theo tubi bén clia dao: Tan dung hét tudi bén clia

dao. C
V, = ——K, m / ph
Tmt VSyv

> TU V- n = 1000V/IID tra vao may dé chon cu thé.




Chucng 2

. COSG VAT LY QUA TRINH CAT VAT LIEU

d) Kiém nghiém mo men xoan.
> Kiém nghiém theo luc P,.
M, = 2% sNm o ()

> Kiém nghiém theo sé vong quay cua truc

chinh.
v, = 0N (g
1,05n
> Bieukien: v 1) <M.(2)

E——T
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I
|

¥ Ché do cat toi uu

> Viéc tim ché& dd cat hgp Iy néu trén chua hoan
toan hgp ly vi ta da theo cach tuan ty: tim t=S -
V->P,vuv.

> Phuong phap nay mdéi chi tan dung dudgc tinh chat
cat cla dung cu ma chua tinh dén quan hé vat ly
khi cat, tinh ndng cla thiét bi, yéu cau cdng nghé
V.V..

> Bai toan t6i uu ché do cat la phai thoa man dong
thGi cac diéu kién trén.

A
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I
|

% Bai toan cu thé tim ché do cat téi uu

» Chon ham muc tiéu f — la ham nang suét.

> Tim cac quan hé rang budc (tham so) cua f.

> Cho cac rang budc thod mén cac han ché.

> Tim gia tri cuc dai (cuc tiéu) cia ham f.

> Suy ra cac gia trj toi uu clla cac rang bubc
- chinh la ché& dé cat t6i uu.

Bién soan: LE QUY bUC 53
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I
|

#*Vi du tim ché do cat téi vu khi tién- ta cé cac
quan hé nhu sau:

> Tan dung hét tinh ndng cla dung cu cat.
> Tan dung hét cong suat hiiu ich clia may.
> Déam bao chat lugng gia coéng.
> Dam bdo stic bén cla thié€t bi (cd cau chay dao).
> Nam trong khoang hoat ddng ctia may.
> Muén cho ham f dat cuc tri thi T, = L/n.s phai cuc tiéu,
nghta la tich n.s phai cuc dai.
Tuc la: f = n.s— cuc dai
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¥ Nhan S véi 100 va logarit hoa

| 318.100"C K,

" DTt
195.10°.100™ [N, |
sztxpz DKPz

100" r*
" Gt (99,)"

Ln+y I (100S) =

In+y,1,(1008) < 1,

y,1 (1008) < 1

Ypx
v, 1,(1008) < 1HL[Pm]

C, t"K,
1.(100S) = 1 (100S, .)
1. (100S) < 1 ,(100S,_, )
In = In
In > 1n

@)

(2)

3)

4)

(3)

(6)

(7)
®)
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Ay
> DatF =1n+1 (100S) = max

> Ky hiéu |l nla x,val (100S) la x,

> V& bén phai la nhiing hang so6 ky hiéu la by; b,; bg;...

Ta co:
X, +y.X, = b, 1)) X, = b, (5)
X, + y,x,< b, (2) x, < b, (6)
y.X, < b, 3) X, =2 b, (7)
Y. X, = b, (4 x, <b, (8)

A
> Giai bang may tinh cho phép xac dinh dudc gia
tri cua x, va x, sao cho
F=X;+X, = max L
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> Bang phuong phap vé doé thi, chon hé toa
do la x40 x,

» Ta tim dugc da giac nghiém

> Diém t6i uu la diém C

» Tai C ta co Xy, ; Xoc VA Xy + X ™ Max

> Vi X4 = 1Ny 5 X5 = 1,(100S,,)

Do do:

n p—

tu
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